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EXECUTIVESUMMARY

The value ofelectric transmission is significant and well documented.Transmission infrastructure provides

customers with a reliable and resilient flow of power, integrates diverse and cosiffective energy resources,

enables production cost savings, reduces amounts and costs of planning reserve margins, and increases
competition among supply resources for the benefit of customers 1T AOTI AAT O OOAT OI EOOET 1T 1 x1
have made the majority of the transmission investmets in the U.S. and, more recently, a number of
transmission projects have been subject to competitive solicitation processes ("solicitations") and awarded to
non-incumbent transmission developers.Some argue thatthesesolicitations should beexpanded Proponents

of such anexpansion,includingOEA " OAOOI A ' 01 6P ET AT | B8GEIO Qfabgesd @A DT OO0

that expanding the scope o$uchsolicitations will yield significant cost savings.

The savingsthat will result from significantly expanding solicitations for new transmission projectsas claimed

in the Brattle Report,are based in part onthe assumptionthat transmission projects developedby incumbent

TOs as opposed tdhose selected througha solidgtation, will experience significant cost escalations with final
project costs exceeding initial estimates by 10%.3 This assumption is false and inconsistent with the
empirical evidence Concentric found thatincumbent TOsin independent systemi DA OA @S0 @ AD A
regionaltransmission organizationsj O 2 4 th& ack project costsdevelopreasonable initial cost estimates

with final and/or updated project cost estimates falling between-2.9% and 7.0% of initial estimates.

The methodological approach underlyingOE A " OA O O tedomn2eAdBtiorCtiéad gdlicymakers should
expand solicitations also is fundamentally flawed. As such, there is no credible support for the claim that
current transmission processes limit customer savings, ohiat expansion of competition will yield meaningful
additional savings. The Brattle Reportinappropriately compares different types of project cost estimates, fails
to account for differences in scope between projeatost estimates, and uses émited and unrepresentative
sample size ofincumbent TO projects to produce its average historical cost escalatiorestimates, which are

significantly overstated. Figure E1 below compares Concentris estimates to the Brattle Report.

See e.g., Edison Electric Institute, Smarter Energy Infrastructure: The Critical Role and Value of Electric Transmission¢Ma019). o
2 The Brattle Group,Cost Savings Offered by Competition in Electric Transmidsionj | POET ¢np w8 j 0" OAOGOI A 2API 00
3 Brattle Report p. 41, Figure 18, column 5.

CONCENTRIENERGYADVISOR$iii



©

Figure E1: Comparison of Concentric and Brattle Historical Cost Escalation
Estimates for ISOs/RTOs with Cost Tracking Databases
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Importantly, of the 15 projects thatthe Brattle Report usedto calculate its cost savings estimates, the final cost

of the majority of the projectsis currently unknown. Although many of the winning bids h&e cost cags, many

of the cost capsaveexclusions and exceptionOEAO DAOI EO OEA DPOT EAAOSO AET Al Al
in the initial winning bid. Furthermore, the cost cap exclusiongor some projectsapply to the project cost
componentswith the highestrisk of cost increases (e.g., routing changgsFinal project costs that exceed the

costs in the winning bidcould erode a significant amountof the savingsclaimed in the Brattle Report

While the Brattle Report acknowledges some of these flawtst nonetheless applies its estimate of cost savings
to a much broader (and undefined) set of transmission projects and erroneously concludes that significant
savings could be achieved by expanding solicitations to cover a larger portion of U.S. transmission investment,

including investments made in regionghat do not currently conduct solicitations for transmission projects®

Concentricalso reviewedthe implementation details of the 15 solicitations upon whichOEA " OAOOI A 2 A DI
savings estimates are basednd found thatthe solicitations weretime and resource intensive.One of the most

significant expenditures was time For each solicitation,Table E1 shows thetime between the datethe project

needwasfirst identified and final ISO/RTOBoard approval of the winning bidder. The time invalved to conduct

solicitations with more than one bidder ranged from 113 days to 1,498 days.

4 Brattle Report, p. 39.
5 Brattle Report, p. 13.
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Table E-1: Time involved in transmission solicitations

Days Between Identification

Project and ISO/RTO Board Approval
Imperial Valley 113
GatesGregg 231
Sycamore Penasquitos 349
Suncrest 174
Delany Colorado River 359
Estrella 238
Harry Allen to Eldorado 544
Migueld 55
Spring 238
Wheeler Ridge 238
Duff Coleman 385
Hartburg-Sabine 361
Walkemeyer 448
Artificial Island 1,498
AP South 893
NY Western Public Policy 820
AC Transmission 1,208

4The Miguel solicitation had a single bidder San Diego Gas & Electric. See
Table 12 for more details about the timeline of each solicitation.

Time is an important consideration because delayed project development denies customers the benefits of
transmission investments, such as reduced congestion costs or increased reliabilitignificantly expanding

solicitations would also conflict with Feceral Energy Regulatory Commissiof O& %2 #6 1 Ool ®@i i | EOC
precedent established in the Order No. 1000 proceeding. Furthermore, the time, money and resourtiesse

solicitations would require should not be overlooked because such costs could make conducting a solicitation

for certain types of projects (e.g., upgrdes) uneconomic. Concentric reviewed the claims in the Brattle Report

as well as additional information about the solicitations held to date. Based on this review, we find the Brattle

expanding the solicitations would yield up to $9 billionin savings$ are without merit and should not be relied

upon to justify any expansion of solicitations for new transmission projects.

6 Brattle Report, p. 13
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1. INTRODUCTION
In2011h OEA &AAAOAT %l AOCU 2ACOI AOI OU #1 i1 EOCOCETT j O&%2#0
other things, Order No1000 requires jurisdictional public utility transmission providers to produce a regional
plan to meet the region'stransmission needs more efficiently or costeffectively.” The sixFERGjurisdictional
OUOOAI 1 DPAOAOI 006 j O) 3/ 06Qq Atfiattare@edugddiol A1l OOA’

comply with FERCOrder No. 1000 chose to select certain new types of transmission projects through

ET AAPAT AAT O

solicitation processes?

More recently, proponents of expanded solicitations for transmission, includinthe Brattle Groupin a recent
report ("Brattle Report" or O O A p) Ih&y®ddvocated that transmissiorsolicitations should be significantly

expanded becauseloing so will purportedly reduce customer costsby up to 30%:°

"AOAA 11 #1171 AAT ingsichidedinh®Hraktle Repdpttark inaccurate and do not provide a

basis to expand the scope dfolicitations in FERGjurisdictional ISOs/RTOsor anywhere else First, it is not

possible to estimate potential savings from the solicitations held talate because the final costs ehost projects

are not known and the cost caps in some of the winningds are not guaranteed to contairiinal costs. Second,

OEA OAOET CcO Al AEi AA ET OEA " OAOOI A 2ADPT 00O AOA xEOEI OO
the solicitations are flawed because Brattle uses an inappropriate benchmark to estimate says from those

solicitations. The upper boundsavings estimates are also methodologically flawed and rely on ovestated

OAT OO0 1 OAOOOT 6 AOOEI AOGAO A& Oindahbero# AAHGd ABATOOERG OE IGA OF
publicly available ISO/RTO costtracking data suggests that incumbent TOs experience fairly modest cost
changes,which are negative in some ISOs/RTQwwith final or updated project cost estimates varying from

initial cost estimates by between-2.9% to 7.0%, in the ISOs/RTOswith publicly available cost tracking

databases!® Given the risks inherentwith transmission development, in our view incumbent TOs have
demonstrated an ability to develop reasonably accurate cost estimates that appropriately account for project

risks.

The remainder of this report is organized as follows: Sectio@ discussesthe Brattle Reports © Al AETI O OEAO
transmission projects developed by incumbent TOs experience significant cost escalations and presents
#1171 AAT OOEABO AT Al UOE® different @&iks. S8ckidndA AAMIORAT OE A'O0 Al As O Al A

solicitations held to-date producedsignificant costsavings Section4 explains that transmission solicitations

7 Transmission Planning and Cost Allocation by Transmission Owning and Operating Public Utilities, 136 FERC 1 61,051 (July 21,
cmppq § O/ OAAO .18 pnnnoQs

8 Non-ISO/RTO regions that are FER{Tirisdictional are also required to comply with Order No. 1000 reformshowever, these non
ISO/RTO regions do not conduct solicitations for new transmission projects as part of their regional transmission planningopess
and are thus not discussed in this report.

9 Brattle Report, p. 13, Figure 4.

10 The ISO/RTOswithcosOOAAEET ¢ AAOAAAOA AOAd. BN . -AKA Adl iCO A '|” Aihd )

O0-)3/6qn 31 O0OExAOO 0i xAO 07111 jO63006QNn AT A o0* y10

BAB ) BA T 30U
AT i

o=,
O; —)
j>1
O)
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are time and resource intensive a consideration that must beweighed before expanding the scope of such

solicitations. Section5A @Dl AET O OEAO " OAOOI A6O0 OAAT I i1 AT AACGETT O Ag
ET AT T OEOOAT O xEOE OEA #1711 | do@sakdivduld @©quiteAne EoniBsloktddvisitAT A OA OF
prior findings in Order Na 1000 andin other orders. Sectior6OO1 | AOEUAO OEA OAPIT 008 0O AET A
OEAOR AAOGAA 11 #1171 AAT OOdafead thddairs hade ih e Biafld Repot Bhrdis AA Ol

no basis to expand thescope of transmission projects that are selected through solicitations at this time.
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The Brattle Report claims that transmission investments that are not selected through a solicitationytinstead

2. INCUMBENTTRANSMISSIONOWNERINITIALCOSTESTIMATES ARA CCURATE

developed by incumbent TOs in ISORTOs, experience cost escalations ranging from a low of 18% in SPP and
MISO to a high of 70% inSONE2!!

Concentricfirst performed its own analysis using the same data relied upain the Brattle Reportto assess the
accuracy and reasonableness dhe claims about incumbent TOsWhere possible, Concentrialso analyzed
publicly available ISO/RTO transmission project trackingdatabases that provide more comprehensive
information of initial and final and/or updated project cost estimates to produce our own estimatesFigure 1
and Table 1 compare the BrattleReport and Concentric estimates of the extent to whicmcumbent TQinitial
transmission project cost estimates exceed final costs and/or updated cost estimateés described further
AAT T xh #1171 AATSDhowvEtAad the diférdntebéniieén the initial and final and/or updated cost
estimates of incumbent TQorojects is fairly modestor negative,ranging from -2.9% to7.0% for four of the five
ISOs/RTOsreviewed, and less than half of whathe Brattle Report estimates for the fifth ISO, @lifornia 1SO
j O#!1)3/146Q
Figure 1: Comparison of Concentric and Brattle Historical Cost Escalation Estimates for ISOs/RTOs with
Cost Tracking Databases
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11 Brattle Report, Figures 21, 22, 24 and 25.
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Table 1: Comparison of Concentric and Brattle Incumbent TO Historical Cost Escalation Estimates

ISO/RTO Brattle Concentric
PG&E: 6.1018.8%
CRISer A0 SDG&E: 5.9%
ISONE 70% -2.9%
MISO 18% 5.9%
NYISO n/a n/a
PIM 22% 7.0%
SPP 18% -2.4%

Source: Brattleestimates are from Brattle Report, p. 41figure 18,
column 5. Concentric estimates are discussed herei@AISO does
not have a cost tracking database sGoncentridd €stimates for
PG&E and SDG&E projects are napresentative of either CAISO
as a whole or of theserOsfull portfolio of projects. The CAISO
estimate is only provided for purposes of comparison with the
Brattle 2 A B 1 Oxsx8timate.

The methods usedin the Brattle Reportto estimate O E A @Ah{3tdrida cost escalation® 1 £ ET AOI AAT O
projects are flawed and produce inaccurate and misleading resultsThe Brattle 2 AT OO0 DAOACA EEOOI Ol
AT 00 A O éshmateafelbdséd on a limited sample of projects that ar@ot representative of the full

portfolio of incumbent TOprojects in each ISO/RTO As discussed further below, for ISONE, SPP, and CAISO,

the Brattle Report compared early high-level estimates that were madebefore the scope of the project was

finalized, which is a meaningless comparison that is not informative about the accuracy of incumbent TO initial

cost estimates. The Brattle Report also ignored a significantimber of transmission projects in ISONE,PJM

and SPP Thusthe" OAOOI1 A estindaed c0sD&sEalation resultsire based on a small sampléhat did not

reflect the full portfolio of incumbent TOprojects in thesel SOs/RTOs or the ability of incumbeniTOsto produce

accurate initial cost estimates for their respective projects.Furthermore, many of theplanning processes were

intentionally designed to foster stakeholder involvement and collaboration, with earlystage, conceptual cost

estimates refined over time based on stakeholder discussioand, eventually, proceedings before state

regulatory authorities. In our view, the estimates of historical cost escalation in the Brattle &ort should not

be used to draw inferences about the accuracy of incumbent TO initial cost estimatess discussed further

below, it is more appropriate to examinethe full portfolio of incumbent TOtransmission projectsin order to

draw conclusionsabout the accuracy of initial cost estimates

Using a broader sampleConcentric finds that thedifference betweeninitial cost estimatesand final or updated
project costestimatesare quite modest(seeTable1), and insome cases, final or updated costs are below initial
cost estimatesAs discussedurther in Section 3,the Brattle Reportusedtheseflawed andi O A O O GigtddidhlA O
cost escalation®to estimate that solicitations for new transmission projects will save22% to 67% compared

to designating theincumbent TOas the project developer?

12 Brattle Report, p. 43, Figure 19.
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Before discussing our analysis of incumbent TO cost estimates, it is important to provide context for the nature
of transmission development. Building transmission infrastructure, particularly large greenfield projects,
involves a dynamic set of technicaleconomic, and regulatory assumptions that affect schedule and cost.

Transmission developers review and report cost estimates throughout the projectevelopmentcycle.

While the nomenclature of these estimates differs by ISO/RTO, the estimates broat#iil into the three stages:

conceptual, planning, and engineering/construction.The development ofA O OAT O1 E O Qrttil costb OT EAA O«
estimate takes place early in the planning procesg$:or example, highlevel conceptual and planning estimates

are often used to compare alternative solutiongnd are moreconceptual in nature. Because thesestimates

are based on conceptugblans or proposalsrather than specific projects they do not reflect detailed designor

engineering considerations. As the projet proceedsthrough its developmentcycle, updated estimates based

on the latest information are developed and released.

The precision of these cost estimates differby stage and increase as the project progresses from the
conceptualstageto the design engineering,and construction gages.?3 For example, equipment cost estimates
become moreaccurateonce the developer learns more about the specifics of the equipment needed and obtains
supplier quotes; and this information would be included in an estimate produced during the engineering
and/or construction stage of development For greenfield projects,the precision of the cost estimate increases
as information about thetransmission lined @ute and design is refinedduring the permitting process, which
enables the developer to produce more accuratestimates of construction and permitting costs Such
uncertainties areOUDEAAT 1 U AAUT T A (holardieds @ifwndtherboQd the devielbpdrdsiah
incumbent. Giventhese uncertainties,transmission project developers frequently include ontingenciesin
their initial cost estimates. Accordingly, great care must be taken in comparing different types gfoject cost
estimatesbecause comparingwo different cost estimates without understanding the nature of each estimate
could result in a meaningless or uninforned comparison. As discussed further below, we believe many of the

conclusions and estimates in the Brattl&keport are based on such inappropriate comparisons

The remainder of thisSection identifies the flaws inthe Brattle 2 A BT é@@@aidsons of incumbent TO initial
and final or updated project cost estimatesin each ISO/RTOwvhere such an analysis was poskie. We then
present our own analysis,which uses a broader sample of incumbent TO projectand, where appropriate,
accounts for differences in the nature of thénitial cost estimates,to assess the accuracy of incumbent TO initial
project cost estimates3 YT 1T 00 OE A xdies #d niorke AdcutatBaA theBrafl©ORRfolt estimates
because they are based oa more completeportfolio of projects, and thus are more representative of average

incumbent TO cost performance.

13 See Appendix B for more details.
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The differences betweerincumbent TO initial and final and/or updated project cost estimates ar@oteworthy

considering the iterative nature of estimating transmission project costs, which become more accurate over

time as better information about the project becomes availableln an effort to be conservativeand to be

consistent with the Brattle approacth #1 1 AADOBEAD®DAO T £ EI x ET AOI AAT O 4/ 08
costs comparedo not adjust for inflation. Inflation accountsfor someof the difference between initial and final

cost estimates so accounting for inflationwould have reduced our estimates ohistorical cost escalations.

Below we present our analysis of the accuracy of initial project cost estimates IBONE, MISO, SPPJM, and

CAISO

2.1. ISO-NE

The Brattle Report claims that, on average, the actual costs for IB{& incumbent TO projects exceeded initial
estimated costs by approximately 70%. The report only relied on 14 transmission projects that were developed
by ISONE incumbent TOs, some proposed as early as 2002, to estimate the average historical cost escalation
for all ISONE transmission projects. These 14 projects represent less than 2% of all projects placedérvice
across New England since 2002. Ford the 14 projects, the Brattle Report relied on a publicly available cost
tracking database and Concentric was able to validate the costs of these projéétsFor the remaining 11
projects, the Brattle Report relied on a 2015 presentatio#> Concentric eckamined these 11 projects and also
conducted an analysis on the full portfolio of incumbent TO projects in ISBE using the ISENE project cost
tracking database. Based on this broader and more representative sample of 88 incumbent TO projects,

Concertric found that final project costs in ISGNE were actually 2.9%belowinitial estimates.

As a first step in assessing incumbent TO project costs in IBE, Concentric reviewed the construction costs

of 11 of the 14 transmission projects the Brattle Rept based its 70% cost escalation estimate on. The Brattle

Report used the initial cost estimate published by ISQE at the time the project was first proposed bubefore

a scope was fully defined or detailed engineering performed for the project. As notabove, estimates that are

developed early in the planning process are, by definition, higlkevel estimates that are based on a loosely

AARAEET AA OAT PAS #1171 AAT OOEA8O AT Al UOEO 1T &£# OEA pp DOl EAA
but adifferent and more appropriate initial cost estimate. For initial cost estimates, we used the estimated cost

contained in the siting application of each project rather than the first estimates published (which were

developed before key project decisiong such as overhead versus underground constructiog were made).

4EA AT OO AOOEI AOGA ET OEA OEOEI ¢ ADPPI EAAOCEI1T OAEI AAOO O
at the beginning of the siting/permitting phase. At this pointin time, thencumbent TO developers have enough

detail to more accurately estimate the cost of the proposed projectsrigure 2shows that if the project cost

14 gpecifically, the Scobid ewksbury, WakefieldWoburn, and Mystic Woburn projects, which the Brattle Report obtained initial and
updated cost estimate data from the March 2018 RSP tracking databaseeBrattle Report,p. 57, Figure 25.
15 NextEra Energy Transmission, Greater Boston Cost Comparison, January 2015.

CONCENTRIENERGYADVISOR$6



estimate contained in the project siting application is used, final project costs for the 11 projects examined
exceeded estimated costs by 18%, which is far less than the 70% estimate in the report. See Appendix A for

more details about the analysis described ifrigure 2.
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estimate because thecost estimate in the siting application is much closer in scope to the final projectand
more in-line with an estimate that would beprovided as part of a solicitation Thus,Concentricd &alysis uses
two estimatesthat are reasonablycomparable,whereas the Brattle Report compares two figures that are not
comparable in any useful or informative way. It warrants mention that ISDIE processes have evolved since
the 11 projects, some of which were initially proposed in 2002. IS®Eincumbent TOsnow use multiple cost
estimates throughout the planning process that reflect varying degrees of scope definition at the time the

estimates aredeveloped.

In addition to inaccurately representing project@ost escalatiod, the sample of projectshe Brattle Reportused
to estimate historical cost escalations desnot constitute a representative sample of incumbenTOprojects in
ISONE. The 11 projects, many of which were complex greenfield projects, have a much higher escalation risk

Z regardless of who develops the project.
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In an effort to develop a more representative estimate of cost escalation for incumbent TOs in {8G,

Concentric useda publicly available ISGNE transmission cost tracking dathase that tracks most significant

transmission projects in ISGNE. ISG. %6 O© OACEI T Al OOAT Oi EOOEIT BHIATTEIC A
BUOOAT 01 AThe REP2P3oed (i tracks cost information about reliability projects in the RSP

(generally thosewith estimated costs above $5 million and tracks how cost estimates for projects change over

time.

Concentric useddata on reliability upgrade projects from the March 2019 RSP Project list. We used the
estimate from the time the incumbent TOreceived approval of its Proposed Plan Applicatio O 0 Oas anq
initial cost estimate. At this point in time, the necessary components cd projectare generally defined with a
sufficient level of detail to yield a reasonably accurate cost estimate. For an updated cost estimate/final cost,
as applicable, Concentric used the cost estimate available in tMarch 2019 RSP Project List.As shown in
Table2, cmmparing the initial and current (as ofMarch 2019) costestimate shows that, in aggregate, incumbent

TOs in ISGONE had final/updated cost estimates that wer@.9% below the initial cost estimates in the PPAs.

Table 2: ISGNEIncumbent TO Initial and Final or Updated Project Cost Estimate s

Aggregated project

cost estimates Updated cost
from estimates or final
In- Proposed Plan costs as of March
Service Application 2019 Difference
Year ($ million) (% million) (%)
2011 $265.2 $248.2 -6.4%
2012 $410.2 $411.1 0.2%
2013 $1,230.2 $1,165.3 -5.3%
2014 $457.5 $440.6 -3.7%
2015 $751.4 $716.3 -4.7%
2016 $364.2 $377.1 3.6%
2017 $260.9 $271.0 3.9%
2018 $157.0 $153.8 -2.0%
Total $3,896.7 $3,783.5 -2.9%

Notes: Table compares all reliability upgrade projects in service between 2010 and
2018 based on projects tracked in ISO %86 O - AOAE ¢mpw 230
database. Figures reported in nominal dollars for all projects with cost information
on both the Proposed Application Plan estimate and an updated estimate or final
project cost. The RSP Project lisgenerally contains onlyprojects with costs above
$5 million.

#1171 AAT OOEA8 O AOOEI AOA50pGjectd Addnubh biodder Aam@ethanbiie A1 drofects

reviewed in the Brattle Report- to estimate how ISGNE incumbent TO initial cost estimates compare to

updated or final project costs. The estimates ifTable 2 are presented in nominal dollars (accounting for

inflation would make the cost decreas@ven bigger), and areOEC1T EAZEAAT O1 U AAT 1T x OEA xmb

estimate in theBrattle Report.

CONCENTRIENERGYADVISOR$8
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2.2. MISO
"OAOOI A AOOEI AOAO éumient DEpljedisindy® idcrehsdel by )836dr hé€2015-2018
planning cycles3 "AAAOOA #1171 AAT OOEA AT Ol A 11 BiguelibieBrduvhadld OEA AEE

to review Brattle's methodology. However, Concentric reviewedhe samepublicly available transmission
project cost datarelied upon by Brattle, whichshows that costescalationsranged from 0.5% to 7%, far lower

than the Brattle results.

Table 3: MISO Facility Cost Change Estimates

Initial ($million) In-Service ($million) % Change
MTEP 2014 $ 90 $ 9,74 7.3%
MTEP 2015 7,292 7,615 4.4%
MTEP 2016 6,304 6,675 5.9%
MTEP 2017 478 480 0.5%
Total $ 23,15 % 24,517 5.9%

Concentric reviewed the changéetween initial estimatesand in-service costs for projects approved in the
2014¢mpx -)3/ 40AT Oi EOOET 1 . musadalyss is discussetl thrthé in Agpendisd 6 q

total, these projects have experienced a 6% cost escalation.

2.3. SPP

"OAOOI A AOOEI AOGAOG OEAO OEA AT 0600 1T &£ 30080 EITAOI AAT O
experienced cost escalations of 18%. Concentric determined that this estimate is significantlyeostated.
TabledOET xO OEA " OAOOI A 2ADPI 0660 AT OO AOGAAI AGEI T AOOEI AOA
and ITP Portfolio Projects in SPAN total, Brattle claims that costs have increased from $228 million to $2,391

million (without controlling for inflation), for a total cost escalation of 18%. However, upon closer review of

each category of projects using the same data sources, Concentric determined that these projects actually
AoDAOE AMITARG A0 AdebabVvO@P4. 1 6 1T A&
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Table 4;: SPP Incumbent TOProject Cost Estimates

Brattle
Initial TO CEA Initial Brattle CEA
Cost TO Cost Latest Cost  Estimated Estimated
Estimate Estimate Estimate Cost Cost # of
SPP Portfolio (% million ) (% million ) ($ million )  Escalation  Escalation Projects

Balanced Portfolio $691 $832 $831 20% 0%
Priority Projects $1,145 $1,416 $1,349 18% -5%
ITP Portfolio Projects with
Final Cost Estimates (2012 $192 n/a $211 10% 42
to 2017)
ITP Portfolio Projects Listed
as Complete (2012 to 2017) n/a $1,349 $1,330 n/a -1% 150
Brattle Total Comparison $2,028 $2,249 $2,391 18% n/a
Concentric Total n/a $3,507 $3,510 nia 2%

Comparison

As discussed further in Appendix A, the initial estimates used in the Brattle Report for the Balanced Portfolio
and Priority Projects were based on initial project scopes that were revised at the direction of SPP. As such,
most of the escalation the Brate Report estimates for these projects is due to a change in scope rathiean
action or lack of cost discipline on the part of the incumbent TO developers. Thus, the Brattle Report estimates
of historical cost escalations in SPP and ISME are flawed forsimilar reasonsz they inappropriately compare

different types of project cost estimates and in both cases, compare projects of different scopes.

24. PIM

The Brattle Repot AOOET AOAO OE A O inumbent AD piofecds ekpdiiendet estalations 0R2%
relative to initial cost estimatesi® To produce this estimate Brattle appeas to use data selectively that
significantly underrepresents the PJMprojects with cost tracking data. To produce an estimate for PJM,
Concentric expanded the sample of transission projects by including all projects that had both initial and
updated cost informationin the PJM cost tracking databasend concluded that the updated cost estimates of

PJM TOs only exceeded initial estimates by 7.0%.

Concentric first attempted to recreate the PJM estimate iRigure 24 of the Brattle Report, which analyzed
Baseline Reliability and Network Upgrade projects in service or under construction during the 20142017
period. Concentric analyzed the data sourcested in the Brattle Report to support this estimate but was unable
to reproduce the estimate. However, based on our reviewhich is summarized inTable5, it is clear thatthe
Brattle Report estimate only included a subset of the NetworkJpgradeand BaselineReliability projects. As
shown in Table5, the Brattle Report estimatancluded $4,520 million in projects while theConcentricestimate,

which is based onall Network Upgrade and BaselineReliability projects for which initial and updated cost

16 Brattle Report, Figure 24p. 56.
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information is available, includes $12,999 million n projects. &1 O OT ET 1T x1  OAAOI 1 6Oh OEA

estimate for PJM cost escalatiorexcluded about twothirds of the incumbent TO Baseline Reliability and

Network Upgrade projects, despite the fact that informationwas availablefor those projects’ Concentricd O

analysis of the full sample of Baseline Reliability and Network Upgrade projects (shownTable 5) found that

updated cost estimates for Baselind®eliability and Network Upgrades were 5.2% above initial esthateson

average which isa quarter of* OAOOT BB D OHc A @dAidieA OET T 6

Table 5: PIMInitial and Latest Project Costs Estimates for BaselineReliability and Network Upgrade

Projects
Ini;?lniﬁ:gm?te Lazgsrtn Ii:T"s;i g;ate LateEs; t\ilr‘:']éltg't'al
(%)
Brattle Report Estimates
2014 822 971 18%
2015 1,722 2,124 23%
2016 768 940 22%
2017 382 485 27%
2014-17 total 3,694 4,520 22%
Concentric Estimates
2014 2,818 3,075 9.1%
2015 4,331 4,545 4.9%
2016 3,471 3,581 3.2%
2017 1,732 1,798 3.8%
2014-17 total 12,352 12,999 5.2%

Notes: Source of Brattle Report Estimates: Brattle Report, p. 56, Figure 2Bor BaselineReliability Projects, initial cost
estimates are from thePJM Transmission Cost Allocation Database (May 1, 2019 version) and latest cost estimates a
from the Construction Status Database. For Network Upgrades, the initial cost estimates are from the 2@0D47 TEAC
Whitepapers and the latest cost estimates artfom the Construction Status Database. Project years are based on the
Display Service Date from the Transmission Cost Allocation Database. The above figures only reflect projects for whi
both initial and latest cost estimate data are available and areohadjusted for inflation.

The Brattle Report estimatesfor PIJMexcluded Supplemental Projectswhich constitutes the third category of

transmission projects in PJM In an effort to use a larger and more representative sample of incumbent TO

projects in PIJM,Concentric performed an analysis thatalso includes Supplemental Projects, which increases

the sampleof projects (as measured by latesproject cost estimates) by 44%.

17

According to the notes of Table 15 of the Brattle Report, Brattle excluded the 72% of projects where the initial aatekt cost

AGOEI AOAOG xAOA OEA OAI Ah OOAOEI C OEAO OEO EO Oi Al AAO xEAOEAO
APPOI POEAOAT U OA&EI AAOGEOA T £ AAOOAT AT OO0 AEAT GAO ET owd EAAOOS
Report estimate. However, we found no documentation or basis to exclude these data.
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Table 6: PIMInitial and Latest Project Costs Estimates for Baseline, Network Upgrade, and Supplemental
Projects

Initial Estimate Latest Estimate  Latest vs. Initial

($ million) ($ million) Estimate
(%)
2014 3,621 4,023 11.1%
2015 5,361 5,746 7.2%
2016 4,685 4,899 4.6%
2017 3,858 4,087 5.9%
2014-17 total 17,525 18,755 7.0%

Notes: see notes folfable 5 for the source of the Baseline and Network Upgrade project cost
figures. Supplemental Praict initial and updated project costsare from the PIJMTIransmission
Cost Allocation Database (May 1, 2019 version)

Based on this expanded sample size, shown Trable 6, updated project cost estimates for PJMcumbent TOs

exceeded initial cost estimates by 7.0%, significantly below the 22% estimate in the Brattle Report.

2.5. CAISO

Unlike ISONE, MISO, PJM, and SPP, CAISO does not publish a centralized and publicly available transmission
project costtracking database.(Neither doesOE A . A x  9NYIS@ JJAs3uch, it inot possible teonduct

a robust and accurate analysis of the initial and final and/or updated project cost®r the full portfolio of
transmission projects in CAISOor NYISO Nevertheless, Concentric conducted an analysis to assess the

reasonableness and accuracy of the Brattle Report estimattor CAISO.

The Brattle Report claims based on an analysis of 10 pjects 18 that incumbent TGsin CAISOhaveexperienced

a 41% cost escalationon average!® Concentric reviewed the methodology Brattle used to estimate cost
escalation in CAISO and determined that, much li@E A OA DT 008 O -MEIHe EASD Codtescaldiod ) 3/
analysis, described further in Appendix Ademonstrates that the limited sample that Brattle used to calculate

its estimate should not be used to draw inferences about incumbent TO cost escalations in CAECa whole

Given the lack of data, Concentric cannot confidently perform an analysis of the accuracy of CAISO incumbent
TO initial estimates by comparing them to final project costs. However, Concentric found that analyzing a larger
sample of projectsbased on infomation that was available in theFERC docketsited in the report, casts doubt

on the Brattle Report €stimates andsuggests that CAISO incumbefitOs do not experience an average cost
escalation of 41% aghe report claims. Table 7 demonstrates the implication of expanding the sampléo

include all of the projects for which initial and final project cost information is available. Expanding this sample

18 The Brattle Report analyzed 7 PG&E projects and 3 SDG&E projects. See e.g., Brattle Report, Figure 23.
19 Brattle Report, Figure 23, p. 55.
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reduces the average cost escalatidior PG&E from 52.7% to between A% and 18.8% and increases the cost
escalation estimate for SGD&E from 298to0 5.9%.

Table 7: Concentric Review of Brattle Report Historical Cost Escalation Estimate for CAISO

Number of Initial Estimate Final Cost Final Costz
Projects (%) %) Initial (%)
Pacific Gas & Electric
Full available sample 55 $1,534.7-$1,718.1 $1,823.5 6.1-18.8%
Brattle Sample 7 $668.6 $1,021.1 52.7%
San Diego Gas & Electric
Full available sample 17 $782.4 $828.9 5.9%
Brattle Report sample 3 $199.1 $203.7 2.3%

Note: PG&E initial estimats were provided as a rangeo CPUC in Docket No. EL145-000 so the initial cost estimates are also
provided as a range for these projects. For projects in Docket No. EL2830, the initial estimates were those PG&E submitted to
#1)3/h ATA 1710 OEA EECEH COMNAMOATA AGEEETOHRBGIOAM GOEITADIOEA " 0/
SDG&E projectsCalifornia Parties v. Pacific Gas and Electric.@@ocket No. EL1-45-000, Exhibit No 3- SDG&E Response to CPUC
Data Requestp. 7 (filed Feb. 2, 2017). Information provided for projects eopleted between January 2014 and November 2016.

The 41% escalation estimatdor CAISOn the Brattle Report does not include any Southern California Edison
projects despite the fact that itis the second largest incumbent TO in CAISO. Takenasvhole, Concentric
found that the Brattle Report estimate for CAISO was not representative of the full portfolio of incumbent TO

projects and inexplicably excluded certain transmission projects.

In conclusion, Concentric found the Brattle Report claim®f 18% to 70% cost escalationsn the ISOs/RTOs we
reviewed to beinaccurate. After conducting a thorough review of publicly available information, we found a
fairly modest margin, which is negative in some ISOs/RTObetween incumbent TO initial projectestimates
and final project costs. As such, the Brattle Report estimates of incumbent TO cost escalations should not be

used to draw inferences about initial and final transmission project costs in ISRE, MISO, SPP, PJM, or CAISO.

A simplistic and narow focus on whether solicitations result in cost savings ignores the broader and important
considerations of benefits associated with historical models of incumbent ownership and management of
transmission systems. These benefits represent possible opgonity costs of competitive solicitations, which

must be considered in addition to the direct costs, benefits, and uncertainties of the solicitations held to date.
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Concentric reviewed the methodologyused in theBrattle Report to estimate the savings from 5 solicitations

3. BENEFITS OARANSMISSIONSOLICITATIONS AREHUNKNOWN

(seeTable 8).20 As an initial matter, it is not yet possible to determine the cost impacts of these solicitatis
becauseonly one2!l of the projects selected through the solicitations is in service. Of the remaining 1o
have been cancelef? and the rest arein various degrees ofdevelopment, as the Brattle Report notes? In
addition, the methodsused in theBrattle Reportto estimate savings from the 15 solicitations were flawedAs
such, the final costs of the majority of the projects selected in these solicitatioase unknown and unknowable

at this time, and any resulting savingsre also unknown.

MISO and NYISO have each held two solicitations, SPP has held one, antlESRas not held any, although ISO

NE plans to hold a solicitation in the near futuré* However, Massachusetts, a state within the ISRE footprint,

issued arequest for proposalsj RFFS @r hydroelectric power or other clean energy and the transmission

capacity to deliver it,and selected a developer in 2018 Prior to this solicitation, Massachusetts, Connecticut,

and Rhode Island jointly conducted the Clean Energy RFP that included options for new transmission. These
solicitations took place outside of ISO %6 O OACET 1T Al OOAT Oi EOOGEIT PHPIAITTEIC PO

Table 8: Transmission Solicitations Through ISO/RTO Regional Planning Processesas of April 2019

Solicitations Included

in Brattle
ISO/RTO Number of Solicitations Savings Estimates

CAISO 10 10

PJM 136 1

MISO 2 2
NYISO 2 1

SPP 1 1
ISONE 0 n/a

Source: Brattle ReportFigures 10-14 andTable 6. Notes: Although Brattle estimates savings for 10
CAISO solicitations, it only include8 of these in itsFigure 19 because the Gates Gregg project was
delayed. In addition, Brattle only estimates the saings from solicitations awarded to norincumbents,
and therefore ignoressolicitationsin PIM.

As noted above, the methods used in the Brattle Report &stimate savings from the 15 solicitations were

flawed. First, Brattle used inappropriate benchmarks to estimate the lower boundf the potential savings.

20 Brattle Report, p 28, Figure 10. Note that although Figure 10 references the AP South project in PIM and the Western NY project in
NYISO, it did not rely on these solicitations in its analysis because both solicitations were won by incumbents. Additionaie AC
Transmission project had two segments (A and B) but NYISO sought proposals through a single solicitation.
21 SDG&E completed construction of the SycamoRefiasquitos project in August 2018. See e.g.,
https://www.cpuc.ca.gov/Environment/info/panoramaenv/Sycamore_Penasquitos/index.html
22 The Walkemeyerproject in SPP was canceled and CAISO delayed the Gates Gregg project indefinitely.
3 " OAOOI A 2API OOh P8 ocws8 &1 0 AgAi pi Ah OEA OADPTI OO OOAQAO Of xYEEIT A 1
measures, the completed costs of thesepl EAAOO AOA 11 6 UAO EITT x1 AT A 1 AU AgAAAA OEA OAI
24 ISONE anticipates conducting a solicitation for a transmission project to meet reliability needs in the Boston Area later thisay.
ISONE previously considered holding adlicitation for the Keene Road area but determined after performing a codtenefit analysis
that it was not beneficial to do so.
25 See e.gNew England Clean Energy Connedtt{ps://ww w.necleanenergyconnect.org/projectoverview). The state of Maine
granted this project a CPCN in April 201%eehttps://www.necleanenergyconnect.org/necec-milestones.
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Secondthe report used the overstatedincumbent TOOA OAOACA EEOOI OEAAI AiI 00 AOAAI A
in Section 2 to estimate the upper bound of the potential savings. With these flaws, the Brattle Repor®

estimated savings from the solicitations should not be relied upon for decisiemaking purposes.

The remainder of thissectiondE OAOOOA O #1 1 AAeOOLABGIOA OADBIAGOSE & Al AEI O AAI
from the solicitations. Section3.1 discusses the fact that the final costs of the projects are not known for the

majority of the projects and describes the exclusions tche cost caps contained isome ofthe winning bids.

SAAOEI 1T 08¢ AAOAOEAAO #1171 AAT OOEAGO OAOEAx 1 &£ Al AEI O EI
and 67%. We identified significant issues with these savings estimatesSection 3.2.1 describes the

inappropriate benchmarks Brattle used tocalculate its lower bound of savings estimates and Section 32.2

explains why the upper bound savings estimates are ethodologically flawed.

3.1. HNALPROJECTCOSTS ARHJNKNOWN

Of the 15 projects that Brattle uses to calculate its cost savings estimates, the final costshef majority of the
projectsis unknown, so it is impossible at this time to determine the actual cosiscalations, if any, associated
with the majority of the projects awarded through the solicitations Nevertheless, Brattle claims without any
AGEAAT AA OEAO O1 1 -delefoped]@bjecs Abyinet kdlafeEad Adciuas other regional
transmissET T DOT EAAOO A & ksulEdib@idel duE Aillyéntelhad cost caps.This claim is
speculativegiven the lack of final cost data and cost cap exclusions described belowurthermore, as shown
in Section 2, incumbent TOs experienceda fairly modest margin betweentheir initial and final or updated
project cost estimateson average with final or updated project cost estimates falling below initial estimates,

on averag, in some ISOs/RTQs

The Brattle Reportargues in part, that the solicitations will result in cost savings because the winning bids in
some of the solicitations contained cost caps. Howevemy cost-savings associated withlthe projects selected
through the solicitations held to date cannot be known untilthe projects are in service. In addition, as the
Brattle Report notes, cost escalations are often unavoidable during the development process (e.g., uncertainties
around materials and labor costspr scope and routing changeslue to regulatory siting and approval issues.
Furthermore, some cost cap provisions have exclusions that permit the final cost of the winning proposal to
AoARAA OEA AT OO0 Pse OEA AARAOAI 1 DAOBO AEAS

Theseexclusionstend to cover the costs that are the most likely to increase by the greatest amount during the
development process (e.g., route changes, regulatory issues). For example, the -Bateman solicitation in

MISO resulted in 11 competitive proposalsl0 of which included & least one typeof cost cap

26 Brattle Report,pp. 40-41.
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Table 9: Duff-Coleman Solicitation Cost Caps

Summary of Cost Caps, Concessions, and Commitments

Uncertainty 101 | 102 ( 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111
ROE v v v vy |
Capital Structure v e v
mplementation Costs v v ! v v y v v | W ,/I s ,/”
Operations and Maintenance Costs v
hfation Rate v v v v - v
Rate Concessions v v

i Limited duration ROE cap

il Cap onweighted average cost of capital (includes ROE), limited duration

Wi Mo ROE cap, but will forego ROE incentive adders in initial FERC filing

iv  AFUDC isnot included in the cap

v Only a portion of construction costs are capped

Source: DuffColeman Selection Report, Table-2, p. 26.

The DuffColeman bids also included variougxceptions to cost capsor other concessions as shown in the

table below.

Table 10: Duff Coleman Selection Report Cost Cap Exception Summary

Exclusion
1. ProjectRouting

2. Material Escalation Costs
3. Condemnation and
Property Rights

4. Five Year or Initial Filing
Commitments

5. Regulatory

6. Non-Developer Driven
Changes

Details
Some proposals exclude routing changes due to unseen soil conditions, river crossing
etc. Combination of general outs and specific per mile cost values (with/without dead
band).
Some proposals include exceptions fazonstruction costs that arise above inflation rate
Some proposals allow an increase to the construction cost cap for condemnation and
property rights costs that exceed a specified percentage dollar value.
Some proposals commit to a cap for condemnation and property rights costs that
exceed a specified percentage or dollar value
Some proposals note exclusions for environmental permitting, remediatiorand
mitigation
Most proposals allow an increase to the construction cap for costs driven by changes
from regulatory government agencies, local utilities, MISO, and Force Majeure.

Source: MISO, Duff Coleman Selection Rep®ecember 20, 2016, p. 27.

As listed above, some proposals contained cost caps with several exemptions or exceptioBsch exclusions

AAT EAOA A OECGT EAEAAT O , BfterbinklAdd issuds foAwhienQtiis EificuOtGacuraielyl A
i EOECAOA OEA AAOGAT 1 PAO6O OEOES

significantly reduces risks for developers who propose a cap on total investment costs or revenue

predictcosts AT A OOAOOAT OEAI T U

requirements. Failing to price the risk associated with significant cost changes could allow the developer to

submit proposals with seemingly low and/or aggressive cost targets that may not materialize if the project

experiences significant cost escalationge.g., unexpected route changés
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The Designated Entity Agreement@EA)) between PJM andNortheast Transmission Developmen{NTDJ), a
subsidiary of LS Powerfor the Artificial Island project provides an illustrative example. Tls developer
agreementincludes a nonstandard provisii T OEAO APPAAOO OI AOGOAAI EOE A

lesser of actual costs or a Construction Cost Cap amount of $146 million, adjusted for escalation using the

p
p=

Handy-Whitman Index. However, theagreementcontains severalexceptions- including project scope changes

directed by PJMproject scope is asignificant cost driver) - to its construction cost cap:

Schedule ESection (e)

G Al OAAA # (i@l Gues, (iadyfir@ncing costs, including any approved return on equity,
Allowancefor Funds Used During Construction, or similar allowance or financing cost or charge earned

or accrued in connection with the Project during the period of development and construction of the
Project (or thereafter), (iii) any costs and expenses associatesith any PJM directed additions to or
modifications of the Scope of Work (but only if and to the extent such costs and expenses are in excess
of the costs and expenses that would have been incurred but for such addition to or modification of the
Scope of Wrk), (iv) any costs and expenses incurred as a result of an Uncontrollable Force (but only

if and to the extent such costs and expenses are in excess of the costs and expenses that would have
been incurred but for such Uncontrollable Force) and (v) any &is and expenses associated with the
operation and maintenance of the Project’

Schedule E allows for cost recovery in excess of the stated cap under several conditions, many of which are
classified as Force Majeure (or Uncontrollable Forcé}.ThisOT 006 1 AU AA A AT 1111 bl AAA
Agreements as well. In addition to the Force Majeure provision, the language quoted above also includes

exceptions for all taxes, changes directed by PJM, and operation and maintenance costs.

FERC acceptedllaterms and conditions contained in the DEA between PJM ardortheast Transmission
Development2® These exclusionsould create theimpression that the winning project in a given solicitation
has low costs, when in realitythe final project costs can be igher than the winning AA OA1 Tbie Ardé O
potentially higher than the final costs of a competing project that was not selected With suchcost cap
exclusions, some of theisks of cost overruns rest with the customer, not thavinning developer. And, notonly

do risks remain on the customer, but incentives are created for developers to remove the cost of that risk

(contingencies) from project bids, artificially deflating estimated costs.

Additionally, some of the cost capseviewed by Concentric only cap transmission revenue requirements during
A OOAOGAOG T £ OEA b HuthAdki@a&pOmaly enkidriiddally dreAté incenfivasi@ developers
to defer necessary investment in order to keep rates below the applicable caereral solicitations held to-
date have included revenue requirement capd-or example, in he Suncrest project in CAISO, NextBfaagreed

O A POTEAAO Ai 1 OOOOAOQEITT

I 00 AAD T £ Atchceuyyhnnn EI

27 Artificial Island PIM DEA Proposed Agreement, Schedule E, Section 1.2e.

28 Artificial Island PJM DEAProposed Agreement, Schedule E, 1.2g.

29 PJM Interconnection, L.L,@54 FERC]61,054, Order Accepting Proposed Agreemer(tJanuary 29, 2018.

30 CAISO, Suncrest Selection Repadnttp://www.caiso.com/Documents/SuncrestProjectSponsorSelectionRepat. pdf
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costcapofAcomhnnn DAO UAAO & O OEA EEOOO £AEDBA%OAIOOx ElEH BPEA
MISO for the HartburgSabine line also included a cap on O&M for the first 10 years of the projéet.

Capping items like O&M over a portionof aprdf AOS O 1 EAZA T AU 116 AA ET OEA AAOGO
create incentives to spend less on O&M to maintain a desired return, which can impair reliabilignd may

significantly increase O&M costs in later years if materials faiFurthermore, capping O&M expenditures in the

AEOOO UAAOO T &£# A POT EAAOCBO TEEA ATAOG 11060 TAAAOOAOEI U EI
years given that equipment is relatively new. O&M costs tend to increase as the project ages, and the O&M
relateA AT OO AADPO ET OEA xETTEITC AEAO OAOGEAxAA ET | bPAT AE®D

Finally, cost caps can also be complex and potentially difficult to enforcdven if there were an effective and

transparent mechanism to monitorthe cost caps of a given project, enforcement could be challenging because

the cost caps are included in an agreement that the winning developer executes with the ISO/RTO (e.g.,

Approved Project Sponsor Agreement in CAISO oreBignated Entity Agreementin 0 * - @ AOO OEA DOITE
annual revenue requirement and associated transmission rate is approved by FER@ a recent paper

regarding solicitations for transmission projects, PaulJoskowreferred 0T OEEO Ai AECOEOU AO Al
gaposs3

3.2. BRATTLBSCOSTSAVINGS ESTIMATES ARELAWED

3.2.1Inaccuratd.ower Bound SavingsEstimate
Table 8 above summarizes the total number of solicitations that have been carried out as of April 2019 in the

ISOs/RTOswersusthe number of solicitations the Brattle Report focuses on to estimate savingghe experience

with solicitations for new transmission projects in the ISOs/RTOs has been limited, particularly outside of

CAISO and PJ®4t. The Brattle Report produced both lower bound and upper bound savings estimatésr these

solicitations.

ThisSubAAOET 1T A@GAI ET A0 OEA OOAZEAOAT dwhr bduhddOtbedsavings Bi@atdel A OOAA
claims have resulted from the solicitation$> To estimate savings from each solicitationthe Brattle Report

Al il DAOAA OEA xETTETC AEA O A AAl Arcirdp@ttisedekiElhan GOA OT A
planning estimate (CAISO, MISO, or SPP) or an incumbent TO bid (PJMtbiré-party estimate of that bid in

NYISO) as reference costs for the solicitationtlse of thisreference costmethodology appears to haveesulted

in the Brattle Report not estimating savings for solicitations awarded to incumbent TOsn PJM and NYISO

31 Approved Sponsor Agreement Between NextEra Energy Transmission West, LLC and California Independent System Operator
Corporation, Exhibit NEET WESTLO, filed August 31, 2015 in CPUC Application No. A:08-027,
http://docs.cpuc.ca.gov/PublishedDocs/SupDoc/A1508027/520/186580410.pdf, p. 43.

32 MISO, HartburgSabine Selection Report, November 27, 2018,24.

33 Joskow, Paul, Competition for Electrigransmission Projects in the U.S.: FERC Order 1000, Revised March 16, 2019, p. 22.

34 CAISO plans to hold solicitations for the Gate 500 kV Dynamic Reactive Support and Round Mountain Dynamic Reactive Support
projects in 2019.

35 Brattle Report, figures 18 and 19. Brattle uses all 14 projects to estimate upper and lower bounds but presents results for only 13
of the projects in figure 19, presumably because the Walkemeyer and Gates Gregg projects were delayed.
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However, if a solicitation in and of itself produces the savingshe Brattle Report claims, the nature of the
winning developer, incumbent @ non-incumbent, isirrelevant | © AAOAOEAAA AOOOEAO AAI T xh
reference costmethodology would haveresultedET  OT A C A O E Gife AP So0tEdlictadidn inBIMD

Table 11: Brattle Report Estimated Range of Potential Savings from ISO/RTO Solicitations

Winning
ISO or Incumbent $AOAT T PA Lower Bound Upper Bound
Estimated Cost Project Cost Savings Estimate Savings Estimate

(% million) ($ million) (%) (%)

CAISO $1,180 $833 29% 50%
ISONE $n/a $n/a n/a n/a
MISO $181 $154 15% 28%
NYISO $232 $181 22% 22%
PJM $692 $280 60% 67%
SPP $17 $8 50% 58%

Source: BrattleReport, April 2019, Figure 18,p. 41, seealso Figire 19, p. 43

The Brattle Report statedthat it produced lower bound savings estimates by comparing the winning bid to
either the 1ISO planninglevel estimate for the project (CAISO, MISO, and SPP), or the lowest cost incumbent bid
(PJM and NYISCG¥.

Given the nature of transmission project planing-level estimatesdiscussedin Section2, ET T OO0 OEAxh " OA.
lower bound savings estimates for the CAISO, MISO, and SPP solicitations are unsoéedliscussedn Section

2 above, the precision of transmission project cost estimates increases as a project progresses through the
development process and more information about project costs becomes available.arlg planning-level
estimatesproduced by the ISO/RTO arexpecta to differ significantly from the final projectd €bsts because

the ISO/RTOestimateis developed at a high level withlgeneral rather thanspecific estimates about the costs of

various project components

Therefore, comparing an early stage ISO/RTO plamg-l AOAT AOOEI AGA OiF OEA AAOAI T
project bid in a solicitation, as Brattle did for CAISO, MISO, and S&6ts not demonstrate the expected savings

from conducting a solicitation compared to using another process. Insteathe Brattle Reports O | AQOET A
DOl OEAAOG Al AOOEI AOGA T £ OEA AAAOQOOA ekl gstimate. FFlrthehm@O0AAUQ |1
"OAOOI A0 OOA 1T £ OEA jps3d rEferende cddttloAs riotEreflect theChdrigfitsAf@A

competition because the winting bidder is not competing with the ISO/RTO planning estimate buwith the

other bidders. As such, it would be more appropriate to compare the winning bid in a given solicitation to the

bids of its competitors. Unfortunately, this information was not pubicly available for CAISO.

36 Brattle Report pp. 2829.
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The Brattle Report claims that thelO solicitations in CAISO produced savings of at least 29%. Concentric

reviewed the winning bids and CAISO planning level estimates Brattle used to produce this estimate and
confirmedthatBraObO1 A OOAA OEA EECE AT A T &£ #!)3/60 PIATTEIC 1 AOA
AOOGEI AOGA xAO A OATCA jE8A8h 1ix AT A EECE AT OO AOOEI AOA
level estimates maximized the CAISO savings estitea. As described further in Appendix A,Concentric

attempted to recreate BrattleReportd €avingsestimates of7 of the CAISO solicitations and determinedhat

using the low end of the CAISO planningvel AOOET AOA A1 O AAAE DOl ahdbidgthe EAT AO O
high end yieldedestimated savings of 269638

MISO has conducted two solicitations for new transmission projects arttie Brattle Report claims that these

solicitations produced savings ofat least 15%3° The DuffColemansolicitation was awarded to Republic
Transmission, LLC, a partnership between Big Rivers Electric Corporation and LS Power, with a $49.8 million

bidthatx AO pub AAI T x -) 3/ 8 GevelestimatbE THe BartburgBabikdsdlidtatigh was

awarded to NextEra for$103.9 million, which was also15% below the MISO planninglevel estimate4! Because

they are based on MISO planning AOAT AOOEI AGAOh xA AET A OEAO " OAOOI A8 O

MISO solcitations suffer the same flaws as th€ AISO estimates.

SPP conducted one solicitation for the Walkemeyeaaroject and the Brattle Report estimated savings of 18%

from this solicitation that was awarded toMid Kansas Electric Companz " OAOO1 A0 11 xAO0 AT O1
AOGOEI AGA mEOI I OEEO OI1 1 EA E dekebdstimbte for boOWalkdnieeApojéciand3ta®) 6 © HI1 Al
in our view, flawedfor the reasons described aboveBrattle €timated savinggor this solicitation is included

in Figure 18 of theBrattle Report but not in Figure 19,which summarizesthe upper and lower boundsavings

estimates by ISO/RTO, presumably because theWalkemeyer project was canceled dueto declining load

projections.

The methodologythe Brattle Report used to estimate cost savingdfrom a solicitation in PIM is also flawed.

511 EEA #1)3/h -)3/h AT A 300h 0*- AT A .9)3/ AipliuUu A OO
solutions during their regional planning procesgs. As such, PJIM and NYISO do not reledS©/RTOplanning-

level estimates before each solicitation Rather than solicit proposals for a specific transmission project (e.g.,

new substation), PIMand NYISOEOOOA A 11 OA CAT AOAT OOAT Oi EOOGET T O1 AA;

solutions to satisfy that need.

37 Brattle Report, Figure 19p. 43.

38 See the CAISO section of the Appendix C for more details about the transmission solicitations in CAISO. Note that Conceasric
not able to confirm the cost of the winning bid for three of the 10 CAISO solicitations.

39 Brattle Report, Figure 19p. 43.

40 MISO DuffColemanSelection Report, p. 38.

41 Brattle Report, Table 7. HartburgSabineSelection Report, p. 5.

42 Brattle Report, Figure 18,p. 41. As noted above, Brattle excludes its savings estimates for the Walkemepeaject from Figure 19,
presumably because it was canceled.
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In PJM, biddersare generally not restrictedas to the scope of the proposals they submit in response to PIJM
(e.g., PIM could receive proposals that range from battery storage to greenfield transmission line$JM
publishes the project costs fronthe submitted proposals, so it is possible to compa the bids with each other.
However, this comparison is notvery informative for the purposes of estimating cost savingfrom the
solicitation because the scopes of the projects may be vastly different, which means they have different costs
and benefits Furthermore, the proposals submitted by developers do not include théull cost of integrating

the project with the PJM system Unlike a projectbased solicitation, where project integration costs across
proposals are generally the same because the IS®RTO has defined theroject scope the integration costs of
proposals submitted in a sponsorship model solicitation can differ significantly As such, thestand-alone
developer bids in each proposal do not constitute the full costs of that proposahd the proposals cannot be

compared with one another without also considering integration costs

The Artificial Island solicitation attracted a variety of projects to address the identified needs; the proposed
costs of those projects ranged from the low $100 million range to $1.5 billiorBrattle compared two competing
bids to estimate a lower lund savings estimate of 60% (or $412 million) for theArtificial Island solicitation 43
However the Brattle Report neglects to mention thatthe bids were from different points in time and for
different project scopes. The Artificial Island solicitation was particularly complex. PJM first held a solicitation
window for the project in 2013. PJMsubsequently issued a supplemental solicitation in 2014. Prior to

awarding the final project, PJM changed the project scopthe route and the RFP itself.

Concentric identified the sources of the datéhe Brattle Report used to estimate the purported savings for the
Artificial Island solicitation. Brattle compared the costs of thevinning bid, aproposal submitted by LS Power
(though changed by PJM)to the costs of a project submitted by PSE&& the very beginning of the solicitation
process#4 This comparison is highly problematicand doesnot constitute a meaningfulestimate of cost savings
from the Artificial Island solicitation. In fact, because o#ll of the changes that PJM made during theyear

pendency oftheOT 1 EAEOAQOET T DPOI AAOOh OEA O1I OEi AGA ,3 01 xAO OPO
winning bid had a different terminus point from the one LS Power initially proposed, and M had in fact

changed the RFP itseff

The Brattle Report did not use the AP South solicitationto estimate savings from solicitationsin PJM despite
the fact that the AP South solicitation was awarded to a nheimcumbent z Transource, an affiliate of AEP. The
Brattle Report estimates for PJM may havexcluded the AP Soth solicitation from its cost savingsestimate

becausethe Transource project was not thelowest cost bid. As suchusing the O A B T @eth6dOlogy to

43 Brattle Report, Figure 13, 2.

44 PJM Interconnection, Atrtificial Island Project Recommendation White Paper (July 29, 2015) afl@ (Table 2.1). The Brattle Report
appearstohaveused P8Q' 6 0 Agpw¢ [ EITEIT DOI Bl OAlh OPBOEOOBRAOCEET AMPAAA £ Ax PO
Deans 500 and SalemHope Creek 500 kV lines as major components.

45 See Appendix C for more details on the information used in the Brattle Report to estite savings from the Atrtificial Island

solicitation.
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estimate savings for thissolicitation would have resulted in a negative savings estimate The fact that the
1T xAOO AT OO0 AEAAAO xAOT 60 OAl AAeCeBsa&riiyERADEAEAOOBT BAEOADE]
worthwhile. Asdescribed further in Appendix Cthe PIJM Bard selected the Transource proposal because PIM

staff found that the proposalhad many desirable attributes and a favorable estimated costenefit ratio.46

NYISO has carried out two solicitationgor new transmission projectsz Western NY and AC Transmigsn. The
Brattle Report only useda lower bound savings(22%) for the Western NYsolicitation.4” The report did not
estimate savings forthe AC Transmission solicitation presumably because one segment of the solicitation,

which had two segments total, was awarded to an incumbent TO.

NYISO does not publicly release the costs contained in either the winning bid or bids that were not selected.
Instead, NYISO releases project cost @states produced by a thirdparty independent consultant based on the
projects proposed in the solicitation. The Brattle Report compared these thirdparty engineering estimates
and claimed that the difference between the estimate$or two of the Western NYbids z one from two
incumbents and another from a noAncumbent z represented savings fromthe Western NYsolicitation.48 It is

not possible to determine how these thirdparty estimates compare to the actual bids submitted, sthe Brattle
Reportd O | Addestiméte savings from Western NY solicitation (22%) is highly speculativeFurthermore,
given that NYISO uses a sponsorship solicitation model, the two proposals compared had entirely different
scopesand differed on many dimensions other than costso limiting the comparison to third-party estimates

i £#/ OEA Ox1 bDHOI Pi OAI 66 AT 00O AiTTA EO 110 ET &£ Oi AGEOA
3.2.2Methodologically FlawedpperBound SavingsEstimate

This Subsection addresses the OA O O1 A uppek Ebin® €6irngs estimatesWe reviewed the upper bound
savings estimates in thereport and found that theywere based on a methodologically flawed approach and
used inaccurateassumptions about the historical cost escalatianof incumbent TO projects in each ISBTO.
Figure 3 presents a schematic that explains how Brattle produced its upper and lower bound savings estimates

for the solicitations.

46 See e.g., PIM White Paper, Transource Independence Energy Connection Market Efficiency Project, November 15, 2018.
47 Brattle Report, Figure 18.See alsdable 12.
48 See Appendix C fofurther details.
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Figure 3: Brattle Report Method for Estimating Upper and Lower Bound
Savings from ISO/RTOTransmission Solicitations

Assumed cost with

no solicitation —_—

L estimated incumbent TO

. Historical cost escalation
Project “reference cost”

B upper
-Planningestimate = < ==——hbound
(CAISO, MISO, and SP_P) lower bound savings
-Bid for different project (PIM) savings estimate

-3 party estimate (NYISO)

estimate

Winning bid
(assumes no
cost escalation)

As described in Subsection 3.2.1he Brattle Report determined lower bound savings estimates by comparing

the winning bid (with no cost escalation) with either an ISO/RTO plannindevel estimate or the lowest cost of

a competing incumbent TO bidor third -party estimate of that bid in NYISQ) Upper bound savings estimates

were determined by inflating the ISO/RTO planningevel estimate or incumbent TO bid bythe inaccurate

O A O A nishogcBl costA OA A1 A OE WiscossedEESed@idhA O

The Brattle Report states that its upper bound savings estimates for the solicitations accounts for the fact that

the final costsof the projectscan escalate above theinning bids 4 As the Brattle Report notesOOE A EET Al AT ¢
of the competitively-awarded transmission projects maysimilarly increase beyond their prgposed costs as

some of the proposed project costs are indexed to inflation and as developers are abternhake certain
AAEOOOI AT 0O AO OGEAU Al i Bl AOGA OE ASE Thus/EE disdussedin Shiiséctiogh OEOE
3.2.1,even if the winning bid has a cost cap or caps, the final costs of a transmission project awarded through

a solicitation can exceed the original submitted bid.

The Brattle Report assertsthat the upper bound savings estimatesaccount forthe possibility of project cost
escalations! However, rather than applyingits OAOAOACA EEOOI OEAA] sAwbasAOAAlI AD
discussed inSection 2 are significantly overstatedz to the winning bids themselves, Brattlemexplicably applies
its average historical cost escalation estimate teachprojectd @0 A /A O A {i.&, &e IBO/RTO plannindevel

estimate or a competing incumbent TO bid).

As shown inFigure 3 above, Brattle then compares the escalated reference cagt figure the Brattle Report

OAZEAOO OI AO OEA Ow@bAAOAA #1 00 EA&A #1 i5gfhde@imedbido OT EAAO

49 Brattle Report, p. 42.

o " OAOOI A 2APi OOh P8 t1m8 4EA OAAEODOOI A1 006 " OAOOI A OAAROOAA O EAO
winning bids, which are described in Subsection 3.1.

51 Brattle Report, pp. 4042.

52 Brattle Report, Figure 18, column 6.
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with no escalationto produce an upper bound savingsestimates for the solicitations in each ISO/RTOThis

method is fundamentally flawed fortwo reasons.

&EOOOh " OAOOI A ApbPI EAA EOO AOOEI AGAA AT OO AOAAI AGET 1
than the winning biditself (i.e.,the A OEO A&l O " OAOOI A6 O Al AEsindiellinSebtioE3l1C O Ed
and in the Brattle Report, the final cost of a project awarded in a solicitation can exceed the winning bid, even

if the bid included acostcap. It is not clear what the upper bound estimate is supposed to represent because

the figure Brattle uses bares no relation to the winning bid, and simply assumes, without any basis, that the
ISO/RTO planning estimate or competing TO bid wilhcur significant cost escalation Furthermore, this upper

bound estimate assumes that the project will only experience cost escalatidtit is developed by an incumbent

and will not experience any cost escalation if developed by a neincumbent. This assumption is clearly false
becauseany projed developerz incumbent or not z faces development riskdue to factors beyondits control

(e.g., routing changes, other regulatory or environmental permitting issues, input cost changis greenfield

projects, equipment cost changes, inflation, et.

#1 1 DPAOET C " OAOOI A O tokhke MEhnk@ BiddwittOnb &dStCedchl#tidn ddes @Oprovide a
meaningful or informative upper bound estimate of savings andloes not account for potential project cost
escalation. This is evident by the fat that the Brattle Reportd O AOOATI PO O1 AAAT 61 6 A1 O
actually increaseghe estimated savings fromthe solicitations. It defies basic logic to claim, as Brattle does, that

the savings from a solicitation wouldincreaseif the projectd €bsts were to escalate above the winning big.

To properly account for potential project cost escalationthe Brattle Report should have applied acost
escalation estimate to the winning bid itself. Such an approachvould have reducedrather than increased

" OAOOI Ad Q@ppérOddiitbadiiyA ffom the solicitation.

The second flaw with the upper bound savings estimates is that ttigrattle Reportemployed itsinaccurateand
overstated estimates ofthe cost escalation experienced bincumbent TGs to estimate this upper bound. We

show in Section2 that OE A O AeBtim&@ed ®fGncumbent TO cost escalation is vastly overstated and
inconsistent with empirical evidence. Thus, in addition to using a methodologically flawed approach to account

for cost escalation,' O A O dppeAtibihd estimates also rely on inaccurate assumptions about incumbent TO

projects.

Given these flaws wefind the lower and upper bound savings estimates in the Brattle report to bewithout
merit. These estimates do not demonstrate significant savingss claimed inthe Brattle Report andshould not
be relied upon for decision making purposesAs noted inSection 3.1, it is too soon tassesghe cost impacts

of the solicitations because the final cost impacts are only known for one of the 15 projects.

53 Brattle Report, p. 42.
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This Section describessomefeatures oftransmission solicitations that are important for decision makers and

4. TRANSMISSIONSOLICITATIONS AREIME AND RESOURCHNTENSIVE

other stakeholders to consider before expanding solicitations beyond their current scope. The first
consideration is the type of cost caps included in solicitations and the extent to which theeduce costs. As

described above, Concentric found that the Brattle Report fails to demonstrate that the 15 solicitatioiits

savings estimates are based dmave produced any savingst OAAT T A AT 1T OEAAOAQOEIT EO OEA

of conducting asolicitation for a new transmission project. A third consideration is bidder preparation costs.

The Commission stated that one of the core objectives of the Order No. 1000 requirements was to achieve more
efficient or cost-effective regional transmission planning5* The Commission did not specifically require
regional transmission planners to conduct solicitations in the regional planning proces3.Instead, it chose to
afford ISOs/RTOs flexibility in implementing the Order No. 1000 requirements, based dhe expectation that

an open and transparent process that involved multiple entities and considers the transmission needs of all
customers would help regional transmission planners identify solutions that aremore efficient or cost
effective6 A narrow focus on solicitations for transmission development ignores the overriding purpose of
Order No. 1000, which was to ensure all custome@aeeds were considered and there was an opportunity for

more efficient or cost effectivesolutions to be identified.

All six FERGurisdictional 1ISOs/RTOs chose to conduct solicitations in their regional planning process, and
some ISOs (e.g., CAISO) conducted solicitations before the Commission issued its third and final order on the
Order No. 1000 requirements. Given that Brattle and others have advocated expanding the scope of
solicitations in these ISOs/RTOs, it is important to examine the resources required to conduct these
solicitations. These resources include, but are not limited to, #htime it takes to conduct the solicitations,
ISO/RTOcosts to issue the solicitations, qualify bidders, review proposals, ansklect a winning proposal

i O) 3/ 724/ EI Bl Alakdbidiér prEparhtionicbs@ A\@ éef@iito theseasOA AT ET E O ©@DOGBOA A
This analysis is not intended to claim or otherwise argue thatolicitations for new transmission projects are
never worthwhile. Rather, the intent of thisSection is to highlight theresources involved in conducting the
solicitations that have ocurred to-date and some of thecomplexities experienced with some of the
solicitations. Thisinformation should enable policymakers and the public to make more informed decisions

about whether to expand thesesolicitations.

The evidence below, which is based on publicly available information, demonstrates that conducting
solicitations in ISO/RTO regional transmission processes is a time and resource intensive proce3e fact

that conducting a solicitation involves costs des notin and of itselfmean that solicitationsare not worthwhile .

54 Order No. 1000at P2.
55 See Appendix D for additional details about the Order No. 1000 requirements and associated ISO/RTO compliance filings.
56 See e.g., Order No. 100&t P11.
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Rather, t is generally worthwhile to conduct a solicitation for projects where thebenefits expected from
conducting a solicitation verses an alternative process (e.g., designating a sifie developer to construct the

project) exceed the costs of conducting that solicitation.

The Commission implicitly made such calculations in Order Nos. 1000, 10@Q and 1006B whenit decided to
exempt certain types of transmission projects from the Order No. 1000 requirements. For example, the
Commission recognized that timeliness is factor that must be considered in the transmission planning process
and approved timebased exemptions from the Order No. 1000 requirement to remove the federalidght Of
&EOOO 2 APRD @APDM, |SOE,/andSPPfor certain new transmission projects needed to address
reliability.

Three types of administrative costs of conducting a solicitatiory time-related costs, ISO/RTO implementation

costs, and bidder preparaibn costsz are discussed in turn below.

4.1. TIME-RELATEDC OSTS

Time is arguably the most expensive resource associated with transmission solicitations. It is inherently
difficult to assign a monetary value to time, and this report makes no attempt to do stnstead, we summarize
the number of days it took to carry out each solicitation, information the reader can use to make his or her own
evaluation. Solicitations take time to prepare,review, issue, and administer Bidders also spend time and
resources preparing bids, and the IS®TO staff (which may include third party consultants) must review and
ultimately select among the competing proposalsin addition, time delays may impact project implementation,

denying customers the benefit of the mject.

Table 12 summarizes the time involved to conduct the solicitations that have been carried out in Order No.
1000-compliant ISO/RTO regional planning processes as of the writing of this reporfThe time involved in
Al 1 AOGAOGET ¢ OEA OiI 1 EAEOAOQEIT AT A OAI AAGET ¢ A xEITTEITC bBC

also delays the benefits (e.g., lower congestion costs, increased reliability, etf.jhe project.
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Table 12: Time Involved in Transmission Solicitations

Days Between

Date Need Solicitation Date of ISO/RTO Identification and
Project Identified Window Board Approval Board Approval
Imperial Valley CAISO Dec. 202012- Feb. 19, 2013 Jul. 11, 2013 113
GatesGregg 2012-2013 Apr. 1- Jun. 3, 2013 Nov. 6, 2013 231
SYEUCHECRR e Trf;‘\;‘:ﬂ“zsos,'oznoféa”' Apr. 1-Jun. 3, 2013 Mar. 4, 2014 349
Suncrest Apr. 16-Jun. 16, 2014 Jan. 6, 2015 174
Delany Colorado River Aug. 19- Nov. 19, 2014 Jul. 10, 2015 359
Estrella CAISO 2012014 Apr. 16- Aug. 18, 2014 Mar. 11, 2015 238
Harry Allen to Eldorado Transmission Plan, Jan. 30- Apr. 30, 2015 Jan. 11, 2016 544
Migueld Jul. 16, 2014 Apr. 16-Jun. 16, 2014 Sep. 9, 2014 55
Spring Apr. 16- Aug. 18, 2014 Mar. 11, 2015 238
Wheeler Ridge Apr. 16- Aug.18, 2014 Mar. 11, 2015 238
Duff-Coleman MISO
MTER15, Jan. 9 Jul. 6, 2016 Dec. 20, 2016 385
Dec. 1, 2015,
Hartburg-Sabine MISO
MTER17, Feb. 6- Jul. 20, 2018 Nov. 27,2018 361
Dec,1, 2017
Walkemeyer PP 22%?%12’ May 5 Nov. 2, 2015 Apr. 12, 2016 448
Artificial Island d Initial: Initial:
PJM 2012 RTEP, Apr. 29-Jun. 28, 2013 July 29, 2015 1498
Feb. 28, 2013 Supplemental: Revised: ’
Aug. 12 Sep. 19, 2014 April 6, 2017
AP South P\']:I\e/lb22é32§'1FSEP, Oct. 30, 2014 Feb. 27,2015 Aug. 9, 2016 893
NY Western Public Policy Zg'lé'iﬁg‘sﬂé’ é?aer Nov.1,2015Jan 1,2016  Oct. 17, 2017 820
AC Transmissior+ NYISO-Dec. 17, Feb. 29, 2016 Apr. 29, 2016 April 8, 2019 1,208

2015 NYPS@rder

4 The Miguel solicitation had a single bidderz San Diego Gas & Electric
9PJIM staff made an initial selection in the Artificial Island solicitation on Jun. 16, 20I#he PJM Board made an initial selection on Jul. 29,
2015, suspended the project in August 2016 for further consideration, and approdea revised scope in April 2017.See the case study in

Subsection 4.2 for more details. B . . .
+The NYISO Board revised NYISOAtEAS O OAAT I 1 AT AAGET 1

Ei O TTA OGACIiATO 1T £ GEA ' #
Once a need is identified, the next step is to solicit proposals, which are RFPs for specific projects under the
project model (e.g., CAISO) and more broadly defined transmission miseunder the sponsorship model (e.g.,
PJM). The next step is the solicitation window, which typically lasts between 60 and 120 days. As indicated in
Table12, the ISO/RTO may choose to amend tlselicitation requirements, or seek additional information from
bidders, which adds time to the solicitation window. Next, the ISO/RTO staff, sometimes with the help of
independent consultants, evaluate the proposals according to the metrics specified ithe tariff and prepares

a recommendation. This selection process and the recommended selection (i.e., the winning proposale

typically described in a selection report. ISO/RTO staff then submits the selection report and makes a formal
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recommendation toOEA ) 3/ ¥24/ Al AOA8 4EA AT AOA OUDPEA

not always the case (e.g., the AC Transmission solicitation in NY)SO

b3
C
>
b1
b1
To
V)
O

As shown inTable 12, solicitations inISO/RTOregional planning processes with more than a single bidder can
take a significant period of time, ranging from 113 to 1,498 days. The longest solicitation was for Atrtificial
Island in PJM, where PJM staff made significant amendments to the proposed project scope dytime staff

evaluation phase and subsequently amended the submitted proposafs.The case study below describes the

issuesPJM and its stakeholders experienced during the Atrtificial Island solicitation.

Artificial Island Case Study
PJM identified systemD A O &I O1 AT AA AT A Oi 1 OACA EOOOAO EI OEA 0! O
Salem nuclear units in New Jersey during its 2012nd 2013 transmission planning cycle. On April 29, 2013, PJM issu
a problem statement and opened a 6@ay proposal window to address the Artificial Island issuesBidders submitted
26 separate proposals with cost estimates ranging from approximately $00million to $1.55 billion for a wide array of
projects including, but not limited to, greenfield transmission lines, new substations, system reconfigurations, ar
dynamic reactive devices® At a Transmission Expansion Advisory Committee (TEAC) meeting May 2014, PJM staf
explained to stakeholders thait changed technical specifications within the proposal$0

In a June 2014 presentation to the TEAC, PJM staff indicated that it would recommend that the PJM Board approve
PSE&G proposal, which invokd a 500 kV transmission line between Hope Creek and Red Lion 500 kV substations &
associated substation worlké! After the close of the bidding window, LS Power amended its bid to include a cost c¢
Additional stakeholdersalsosubmitted comments on PIMD O A £4£8 O O A AdAs h fleshilithk RIMBbdatdiecided to
AAREAO AAOGETT 11 30A&EESO OMshbolghthrtAeA ibferhation, throdgk A sufpfementdl
proposal, from a shortlist of projectsé2

OnAugust 12, 2014 PJIM requested supplmental information on the final terms of the proposed project costs from the
shortlisted bidders and asked for responsg by September 12 201463 In August 2014, PJM also requested the assistan
T A£ &%2#860 1 OAOT AGEOA HOOBEOBGA E2 A &i*1-BAET A E G ADEEYEA 1ROV
announced at an April 2015 TEAC meeting about Atrtificial Island that it would recommend that the PIJM Board apprc
the LS Power proposh which also requiredintegration work that would be carried out by Public Service Electric & Ga
(PSE&G) and Delmarva Power LighPJM summarized its revised recommendation in a July 29, 2015 whitepasér.

s 3AA 1 PPAT AE® # A& O AAGAEI O 1T &£ .9)3/80 '# 40AT Ol EOOEIT Oi1 EAEOAOGET
s 3AA | PPAT AE® # A& O AAGAEI O 1 £ 0*-80 ! OOEZAZEAEAT ) O1 AT A Oi 1 EAEOAQET
59 PJM Interconnection, Atrtificial Island White Paper, July 29, 2015, at 11.
60 In an Answer to a complaint filed by PS&EG, PIM explained that the modifications included: (1) the construction of a static VAR
compensator (SVC), as proposed by some bidders, at a substation where it would be built and owned by&®sEn order to improve
stability performance; (2) the relocation of the connection point within a substation in two proposals to eliminate a critidgfault; (3)
the removal of breaker schemes proposed in some proposals in favor of a ring bus modification proposed by one oftildelers; and
(4) the removal of certain transmission lines from several proposals because, with the construction of a SVC, the additidaailities
were not needed to pass applicable reliability criteria testing and therefore their removal would reduce sts and improve
constructability. Public Service Electric and Gas Company, Order Denying Complaint 151 FERC { 61,229 (June 16, 2015) at n. 28
j AEOET C 0*-80 - AOAE3)pph ¢mpu !'TOxAO AO pg
61 PJM Interconnection, Atrtificial Island Recommendation, at 36, esented at the June 16, 2014 TEAC meeting. As explained above,
PJM ultimately changed its mind and removed the SVC from the project scope when it awarded the revised project to LS Power in
response to concerns about total project cost.
62 PJM Board Letteto TEAC members, July 23, 2014.
63 PJM Atrtificial Island Supplemental Proposal Request, August 12, 2014.
64 PJM, Artificial Island Recommendation White Paper, July 29, 2015.
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The PJM Board approved the Atrtificial Island Project in July 29, 201Bowever, PJM initially underestimated the cost o
integration work at the terminus PSE&G substation0 * - 8 O OAOEOAA AOOCEI AGAO OAEO/
inclusion of the integration costs with the PSE&G system, of the LS Power Prop&8arhis cost increase, in part, led the
PJM Board to suspend the project in August 2016, and the Board directed PJM staff to conduct a more comprehe
analysis. During the reevaluatia, PJM staff eliminated certain project elements (including the construction of an SV
to lower cost, amended its RFP to reflect the elimination of these project elementnd changed the terminus point of
the new line from the Salem Substation to the Ha@pCreek Substatiori® As a result, the project ultimately awarded was
substantially different from both the PSE&G project that was initially recommended by PJM Staff in 2014 and the P
Board approved project in 2015 that was awarded to LS Power. The tabbelow, an excerpt from a March 2017 PJF}
staff presentation to the TEAC, shows how the cost estimates from the Artificial Islapdbject changed over time as PJN
changed the project scope and updated cost estimates for various components of the proposal.

Cost Estimates ofSelected Artificial Island Project ($ millions)

Initially approved Final approved
project scope Cost Update project scope
Project Component (July 2015) (Feb. 2016) (Mar. 2017)

230 kV Line and Silver Rur $146 $146 $146
Substation
Salem Interconnection $61-74 $152
Hope Creek 2B Interconnection $132
OPGW $25 $39
New Freedom SVC $38 $81
DE Interconnection $2 $2 $2
Project Total $272285 $420 $280

Source: PIM InterconnectioArtificial Island, presented at a March 3,2017 TEAC meeting, at 13.

On April6,200che PJM Board |ifted the suspension on the Art
to retain LS Power as the deved of the revised Atrtificial Island 230 kV transmission line under the revised projectssub
routes?

Given the significant irregularities associated with this solicitation, it is not clear whyhe Brattle Report relied
onthe Artificial Island solicitation to draw any conclusions about the benefits of or cost savings transmission
solicitations. Indeed we are surprised the eport appears topresent Artificial Island as asuccessful solicitation
In our view, the timerequired to conduct these solicitations(seeTable12) OAT EAAOAO OEA #1 i
in Order Nos. 1000, 1000-A, and 1006B and in the ISO/RTO compliance filings thatt may not be feasible to

conduct a solicitation foratransmission project thatis needed within a fairly short timeframe (e.g., reliability
project).ss8

65 PJM, Transmission Expansion Advisory Committee Artificial Island Recomnuations to the PIM Board, PIM Staff White Paper,

April 5, 2017, p. 4.
66 PJMPress Release, PJM Board Lifts Suspension of Artificial Island, April 6, 2017.
67 PJM Board letter to PIM Stakeholders, April 6, 2017. This letter also noted the @ikication issues associated with the project.
68 See e.gRJM Interconnection, L.L.C., et &rder on Compliance Filings, 142 FERC { 61,214 (Mar. 22, 2013) at P 247. Seéteml
Appendix E discuss Order No. 1000recedent regarding transmission projects needed to address reliability.
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4.2. ISO/RTOIMPLEMENTATIONC OSTS

ISO/RTO staff time and resources represent another cost of conducting a solicitation. Specifically, the time,
money, and resources spent preparing, issuing, reviewing and evaluating, and selecting a winning proposal.
These costs are allocated to the bidds rather than to load, but they are still incurredand likely to be recovered
from load and thus should be considered when evaluating whether to conduct a solicitatian the first place.
Some ISOs/RTOkave documented the implementation costs incurred t conduct a solicitation while others

have not. Publicly available information abouttheseimplementation costsis summarized in Table 13 below.

Table 13: Summary of ISO/RTOCosts Incurred to Implement Solicitations in Regional Transmission
Planning Processes

Project /Window ISO/RTO Cost Incurred
Suncrest CAISO $260,572
Delaney to Colorado River CAISO $530,359
Estrella CAISO $206,104
Harry Allen to Eldorado CAISO $434,703
Wheeler Ridge Junction CAISO $151,179
Miguel* CAISO $15,056
Spring 230 kV Substation CAISO $165,912
Duff-Coleman MISO $1,331,940
Hartburg-Sabine MISO $1,137,240
Walkemeyer SPP $522,196
2016 Windows 1-3 PJM $457,717
2016/1 7 Long Term Window PJM $902,115
2017 Window 1 PJM $328,287

Notes: The accounting the 1ISOs/RTOs employed to produce these estimates is somewt
unclear and the ISO/RTO figures may include different cost categorie3he Miguel

solicitation had only one bidder. PJM costs only refer to proposal evaluation costsSee

Appendix C fordata sources.

TEA ) 3/ dizet implénentation costs aloneshould be considered toconstitute a lower bound on the
actual costs expended on competitive solicitations because several stakeholders, such as the bidders,
incumbent TOs, and other interested stakeholders (e.g., load advocates, state regulators) also expend resources
by participating in a competitive solicitation. There is also an opportunity cost of conducting a competitive
solicitation because 1ISOs/RTOs generally have limited resourcesth an obligation to operate the system and
administer markets as well as comply with FER@egulations. The CAISOimplementation cost estimates in

Table 13 appear quite conservative when compared to the costs incurred to conduct competitive Igtitations
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in MISO and SPPFor example, CAISO carries oatprocess that involves the same general steps as MISO and
SPP, where it first issues technical specifications and selection criteria prior to each solicitation, and
subsequently prepares a selection report that describes how CAISO staff evaluated the pragdesand selected

a winning bid (CAISO selection reports are about 100 pages long).

MISO estimates that it incurred $1,331,940 to select the winning developer in the D«@bleman solicitation.
MISO recovered these costs from the 11 bidders through a comhtion of an initial $100,000 deposit from
each bidder and an additional invoice of $21,086.MISO estimated that about 28 of the DuffColeman
solicitation implementation costs were associated with the cost estimate, while the balance of costs incurred
were associated with issuing the RFP (1), assessing the design (1%), project implementation (13%),
operations & maintenance (16%6) components of each proposal, and the administrative and management and

selection report costs (1%6).6° MISO estimated a simér cost to conduct the HartburgSabine solicitation.

After conducting the Walkemeyersolicitation, SPP and its stakeholders evaluated the competitive solicitation

Oi EAAT OE AU O3SPR é&plaidedin 4 fillnd With BERE e costs SPP incurd i 1 OOAAOhR OAOAE]
OOAET & O Bhkd-gadylindBtry lexfeerts it hires to evaluate the proposals submitted in competitive

solicitations z referred to as the Industry Expert Panel SPPestimated it incurs a minimum of $300,000 per

solicitation to select and retainthe Industry Expert Panel© & OOOEAOI | OAh #iddnOcosA o mmh T
estimate does not include any recoverable SPP time involved in selecting and retaining the Industry Expert

Panel’t

SPP reported that the full cost of administering the Walkemeyer solicitation was $5226, consisting of

$87,468 for SPP staff)@penses, $322,058 for the Industry Expert Panel, and $112,670 for the Industry Expert

Panel consultant’2 On September 20, 2017, SPP referenced the Walkemeyer review costicurred in a

proposal with FERC to revise its tariff and only hold a competitiveolicitation through the SPP regional

transmission planning process for projects with an estimated cost of at least $3 millionThe Commission
OAEAAOAA 30080 DPOI Pi OAT xEOET OO POAEOGAEAA 11 ¢cOi 01 AO O
million threshold or demonstrate that it was just and reasonable and not unduly discriminatory or

preferential.”3

Finally, ISO/RTO presentations and stakeholder materials suggest that it can be difficult for ISO/RTO staff to

evaluate and compare multiple poposals thatcontain various cost caps. For example, PJM notes that each

© -)3/h )3/80 0IATTEITC ! AGEOI OU #7111 EOOAA #1711 PAOEOEOA 40AT Oi EOOCET 1
https://cdn.misoenergy.org/20170315%20PAC%201tem%2003b%20CTA%20Update89803.pdf See also
https://cdn.misoenergy.org/Incur red%20Costs%20%20Duff-Coleman%20EHV%20345kV82322. pdf

70 SPPQOrder Rejecting Tariff Revisions, 161 FERC 1 61,199 (November 17, 201at)P6. See also SPP Transmittal Letter, Docket No.
ER17-2523, p. 45.

71 SPP Transmittal Letter, Docket No. ER17523 (Sept. 20, 2017)p. 4-5.

72 SPP Transmittal Letter, Docket No. ER12523 (Sept. 20, 2017)p. 45 citing the SPP July 7,2016 Strategic Planning Committee
Order 1000 Workshop Meeting Minutes, p. 33, available at
https://www.spp.org/documents/40327/spc%20workshop%20minutes%2020160707.pdf

73 Southwest Power Pool, In©rder Rejecting Tariff Revisions, 161 FERC 1 61,199 (November 17, 201at)PP10-13.
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©

proposal from a given solicitation involves projectspecific (e.g., constructability and associated risk factors),

legal, and financial risks that must be evaluated and compared agat other proposals. PJM plans to implement

a new process to assess these risks and the new process will require PIM to hire independmmsultants to

AT 1 AOAO EAAOEAEI EOU OOOAEAO AT A A OAPAOAOAs. FRisatesAEAT Al
it will adjust its fee structure upward to account for these additional evaluation costs, which will be assessed

to bidders.7

4.3. BIDDERPREPARATIONC OSTS

Bidders also incur costs to prepare proposals fofSO/RTOsolicitations for new transmission projects. For
example, Southwestern Public Service Compafy sought a Declaratory Order from the Public Utility
Commissionof Texas to prevent SPP from issuing a competitive solicitation for the PotterTolk line because
the company estimatedit would cost at least $750,000 to respondo the solicitation.”® Although the load does
not pay these costsdirectly, they are still incurred by market participants and ought to be considered
Additionally, bidder preparation costs can beaggregatedover time and converted into a regulatory asset that
canlater be recovered intransmission rates if the winning bidder becomes a transmission owner in a given
ISO/RTO. For example, in March2017 Republic Transmission, which won the Duff Coleman solicitatiom
MISO, petitioned FERC for certain transmission rate incentives related tthe Duff-Coleman project,
including the deferred recovery of prudently incurred pre-commercial costs through creation of a regulatory
asset’” Bidder preparation costs are largely undocumented, but théimited publicly available information
about such costge.g., Potterz Tolk line) suggests they are not trivial. The Brattle Report claims that these
costs will decrease over timeas bidders gan experience’ which may be trueon a projectspecific basis but
bidder preparation costs, which can involve detailed engineering estimates and securing financial guarantees,

will never be driven to zero, and if solicitations expand so too will the numbeof bids.

74 See e.gRJM, Cost Containment Status and Next Steps, presented to the PJM Planning Committee on May 16, 2019.

75 Southwestern Public Service company serves retail electric customers in the Panhandle and South Plains areas of Texas (gntire
outside of ERCOT) anchisoutheastern portions if New Mexico.

76 Joint Petition of Southwestern Public Service Company and Southwest Power Pool, Inc. for Declaratory Order, PUCT Docket No.
46901 (February 28, 2017) at p. 11, available dtttp://interchange.puc.texas.gov/Documents/46901_1_930801.PDF

77 Republic Transmission, LLOrder Granting Petition for Declaratory Orderl61 FERC 9 61,03§October 6, 2017) atP 21.

78 Brattle Report, p. 39.
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5. No BasIs TO EXPANDORDERLOOO SOLICITATIONS

This SAAOETT A@gbi 1 OAO OEA OAcCOI AOI OUu Ei I EAAGEITO 1T &£ " OA
OOAT OI EOOETT DOT EAAOO AAUTTA OEA OAT PA OEA #I1 i1 EOOETI
savings estimates simply assume that a significant®BxAT OET 1T EO AEAAAOEAI A AT A OEA OADPI

of U.Swide investment was subjected to competition and competitively developed projects yielded 20% cost

OAOGET cOo6h AOOOIT I AO®4.486.60dillidn oGeA vd yeaksh OBraktld hlso estimates that if

solicitations were held for 33% of allU.S:wide transmission investment, savings would increase to $6 billion

over five years8® However, Brattle does not specify what types of new transmission projects would be included

or how such anexpansion would be carried out.

'TT OEAO EOOOA xEOE OEA "OAOOI A 2APT 00680 Al AEIi O OEAO bi
Brattle applied its flawed historical cost escalation estimatedo all transmission projects (or at the \ery least a

much broader group of transmission project types). However, the types of projects that would necessarily be

included in such an expansiorg such as local reliability projects, asset management projects, and upgrades

generally face much lower cost esalation risks than the subset of incumbent TO projects that form the basis of

the Brattle Reportd €timates.

&1 O A@Ail b1 Ah " OA GNE plofects indliidédl odly E4Qnajbr A&roject3, /many of which were

greenfield projects. Greenfield projects face considerably more risk than the full gamut of transmission

projects. For example, a relatively modest upgdeO1 AT ET AOI AAT O 4/ 80 OOAOOAOGET T ¢/

risks associated with rightof-way andmay not require a certificate of public need and necessity

Significantly expanding the scope of transmission projects selected through solicitationso achieve the

purported savings claimed in the Bratte Report, especially to 25% or 33% of total US investment, wouldlso

require a shift in FERC policy about regional and local transmission planning amdould involve revisiting

several key decisionsin Order No. 1000, 1000A, and 10068B. An expansion would also be inconsistent with

recent Commissionprecedentabout local transmission planningwhere the Commission generally found that

Order No. 890 doesot require local transmission planningto be conducteal through the ISO/RTO regional

planning process®! The Brattle Report offers no basis to revisit this precedent and we find that the

#1 1T EOOET 160 OAAOITEIC ET OEA |/ OAAO .18 pmnn DPOT AAARAE
experience of thesolicitations held to-date. Expanding the scope of solicitations throughout the US would also

likely require changes in state law with respect ofrights of first refusal, which the Brattle Report

acknowledgess? Given the issuesConcentricidentified in the Brattle Report, we find no basis to do so.

79 Brattle Report, p. 13.

80 Brattle Report, p. 13. Brattle assumes that US transmission investment over the next five years will be $100 billion and agspa
20% savings associated with conducting solicitations for new msmission projects.SeeBrattle Report, Figure 4, p. 13.

81 Monongahela Power Company et al. 164 FERC { 61,217 (September 26, 20418,13.

82 Brattle Report, p. 21
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The Brattle Report OAAT I 1 AT AO OEAO OOAEAEI T AAOO AT A bDPil EAUI AEAOC
AOEOAOEAG OOAA O AAOAOI ET A épkciatiod nddr &istiBgXaddErND. 1@®T EAA OO
compliant planning processes irFERGjurisdictional ISOs/RTOs.The report concedes that changing the scope

of projects eligible forsolicitation O1 AU OANOEOA 11 AEAUET ¢ OEA s0diwtimOAl AT 60
the Commission has alreadydund the regional transmission planning processes in these ISOs/RTOs to be just

AT A OAAOITAAT A ATA AT T PIEAT O xEOE | OAAGt certaidyrguuretth " OAQ
revisiting some of the key findings in Order No. 10Qand recent Commision precedent about local planning

In light of the Brattle Reports © OAAT i 1 AT AAOCET T O1 A@gbAT A OEA OAI PA 1T &
regional planning processes that are eligible for competition, Concentric reviewed the rationale the

Commission usé in Order Nos. 1000, 10004, and 1000B to determine the applicability of those reforms. We

Al 01 AT AT UUAA OEA #1111 EOCOEI T8O OAAOISOEDcomAiande filkhd OAOT ET /
orders where the Commission determined that the current planing processes in the ISOs/RTOs are just and

reasonable and comply with Order No. 1000 requirements.Our review of Order No. 1000 precedent is

contained in Appendix E.

Based on this review, we found that the Commission consciously targeted Order No. 1G@frms to apply to

a subset ohewtransmission projects that were selected in aegional transmission plarfor purposes ofregional

cost allocations* 7 A AAl EAOA OEAO OEA #1 1 1 EOwged of tér@migsianl pkojgcks O1 A @A
from the requirements of Order No. 1000 was appropriate at the time and remains appropriat&iven the flaws
xA EAAT OEZEAA ET " OAOOIleAdn6t bealidvé Boale A ddfdnsraied thdt &xpanding OA Oh  x
the scope of the Order No. 1000 requirements would produce the savings Brattle claims. Nor arepeesuaded
OEAO OEA #1111 EOCOEI T80 AAOAOI ET AGEITO EI OBL/RTOOAAO . 1

compliance filings are no longer just and reasonable.

As discussed in turn below, and in further detail in Appendix E, Order No. 1000 requirements do not apply to
certain categories of transmission projects: (1) upgrades; (2) local transmission pregts with costs that are not
shared regionally; and (3) certain reliability projects. Each category and the rationale the Commission used to

exclude such projects from Order No. 1000 is discussed in turn below.

5.1. UPGRADES

The Commission affirmatively foundthat certain Order No. 1000 reforms only apply tonew transmission

facilities selected in a regional plan for purposes of cost allocation, and not upgrad€sAs such, under Order

No. 1000 reforms, incumbent TOs could retain a federal ROFR to upgrade th@im transmission facilities. For

AgAi b1 Ah OEA #1011 EOOETT OOAOQA Ao rotafied th® Eght of/ a® lokiBbent | 8 p 1t

83 Brattle Report, p.22.
84 QOrder No. 1000, p. 1.
85 QOrder No. 1000 at 819 and Order No. 1000A at P 357 See also Order No. 106B at P 41
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OOAT 01 EOOEIT DHOI OEAAO O1 AOGEI Ah T x1T AT A OAAT®A® Al 000
Brattle Report notes that, consistent with the Order No. 1000 reforms, upgrades are excluded framlicitations

ET AOOOAT O )3/ %24/ OACEITAI DIATTEI C POI AAOOGAOG ABO 06¢c
Al AOOAG 1T O O &A Opotertiallmotebaluéble AadhsnissiddBAidits the region from realizing the

additional cost-A /E/E A E A Tthk Eefod dain® Bré @ssible fromsolicitations 87

In fact, there are often many good reasons to pursue upgrades to existing facilities iadiof building a new

transmission facility, including lower costs, minmal impacts to customers and landowners, and more efficient

siting and permitting processes.In addition, in Order No. 1000A,the Commissionexplicitly defined an upgrade

asAT OEI DOT OAT AT O O h AAAEOQEIT TIACEIOOEN G GHAORAIT Al AhOASIED 11 AEAM E
that the term upgrade does not refer to an entirely new transmission facility¢ Based on our review of the

ISO/RTO Order . 1000 compliance filings, the Commission carefully reviewed the proposed ISO/RTO tariffs

to ensure that the ISO/RTO tariffs defined the term upgrade in a manner consistent wite definition provided

in Order No. 100CGA.

5.2. LocAL PROJECTS

Brattle arguesthat the determination the Commissionmadein Order No. 1000 to exclude local projects from

OEA OAAE O0i 6 EAO OC GAficanpetition iE MEGABkattl©ecddmn@iis ®vewing this

exclusion and others. However, Order No. 1000 did notrequiA ) 3/ O¥24/ O O1 Al Ei ET AOGA Al
AAAAOAT 2/ &2 OI Ai1OOOOAO O1I i1 AAl OOAT Oi EOOEI T A&EAAEI EOQE
AAAEI EOU6 AO A OOOAT OI EOOEIT AEAAEI EOU 11 AAOCA®KI O1T1 AT U
distribution service territory or footprint that is not selected in the regional transmission plan for purposes of

AT 00 A1l % The ddnkissios \would have torevisit OEEO DOAAAAAT O O1 AAT BO " OAOGO
but the report provides no basis or evidence to do so

The Commission would also have teevisit more recent precedent that was not related to the Order No. 1000

proceeding. In August 2018, the Commission addressed applicability of Order No. 890 and expounded upon its

view of local versus grid expansion projects when it rejected eomplaint ZE1 AA- AU # Al E FleDl EA DAC
ald q A C A E 1spebifically, pé@ommissb Al 0T A OEAO 0' Qud O OAOOAO 1 AT AcCAI
1T AAl OOAT O EOOGET 1T DOIT EAAOO OEAOG xAOA 1106 OAI AAGAA OEOI
regionally, were not subject to Order No. 890 requirements because such projects dmbt expand the

transmission grid.o!

86 Order No. 1000 at P 319. See also Order No. 10@Q P 426.

87 Brattle Report, p. 21.

88 Order No. 1000A at P 426.

89 Brattle Report, pp. 2021.

%  Order No. 1000at P 63.

a1 Ofr OYEA OOAT Oi E OO thit the GinridsibnEatiogted@nfOrEr 8d. 890 were intended to address concerns regarding
undue discrimination in grid expansion. Accordingly, to the extent that PG&E asset management projects and activities do not
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Inthe same orderthe# | I | EOOET T 1 AAA A AEOOET AOQOEI 1T AAOxAAT 0' Qwd O
not incrementally expand the grid but may incidentally do so, and grid expansion projectsvhich did

incrementally expand the grid®2 As such, expandingsolicitations beyond the current scope (i.e., new
transmission projects selected through a regional transmission plan for purposes of regional cost allocation)

as Brattle suggests, would run aatrary to recent precedent that found that local projects, such as asset
management projects in PG&E, do not constitute grid expansioBrattle also expressed concerns with the fact

that some transmission investment occurs outside of theSO/RTO regional planning process. The

#1 11 EOOET 1860 AAOAOQI é&.1ahddmdlaint skgpestsOtiai the#Qbbr#ission finds such an
arrangement just and reasonable, and compliant with Order No. 890.

The Brattle Reportd O P OT Bl OAT Oi OANOEOA OEAO A COAAOAO DOl bi 00
through the ISO/RTO regional transmission planning process is also inconsistent with recent Commission

precedent in PIM.In September 2018, the Commission found thaDrder No. 890 did not require incumbent

TOs in PJIM tdaransfer their local planning process over to PIJMinstead, the Commission foundhat incumbent

TOs retain primary authority over planning localor Supplemental Projects. Specifically, the Commission

explained O E Avd) he®transmission owners participate in an RTO, the Commission did not require them to

allow the RTO to do all planning for local or Supplemental ProjectsThe PJM Transmission Owners therefore

may retain primary authority for planning 1 T AAT 30D b1 Al &BITRAComntisSion Evdull @& to

revisit this finding to adopt the recommendation to conduct more local transmission planning through the
ISO/RTOcoordinated regional planning processyet the Brattle Report presentsio compelling evidence to do

SO.

5.3. RELIABILITYPROJECTS

Based on our review, we found that the Commission carefully weighed reliability concerns in the Order No.

pnnn DOI AAAAEIT ¢c8 &1 O AgAi bl Ah OEA #1111 EOOGEI1T A@bl EAEOQI
reliability within its local area:

O07A Al AOEEU OEAO 1 0O AAOGEIT O OI AAU AOA 110 ET OAT AAA OI
DOl OEAAOS8 O OAI EAAEI EOU TAAAO 1O OAOOEAA 1T Al EGCAOQEIT 08 #1
its reliability needs or service obligations by building new transmission facilities that are located solely

xEOEET EOO OAOAEI AEOOOEA®BOEIT OAOOEAA OAOOEOI OU 10 A&
In Order No. 1000 compliance proceedingshe Commission recognized that there maydinsufficient time to

carry out a solicitation if a project is needed to maintain reliability. For example, the Commission approved,

expand the grid, they do not fall withinthe st DA 1T £ / O AGPOC et 4l 8 PEAEHR8 [Benying Complaint, 164 FERC |
61,161 (August 31, 2018), P 66.

%2 The Commission found that only grid expansion projects are subject to Order No. 890 reforrits.

98 Monongahela Power Company et dl64 FERC 61,217 (September 26, 2018) at P 13.

94 Order No. 1000 at P 262.
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xEQOE 11 AEAZEAAQEI T Oh 0*-80 POI BT OAT O1 &£ OAci OiI 1 EAEOAL
serviceAU A AAOOAET AAOA OF AAAOAOGO OAI EAAEI EOU AT TA
which it may not be feasible to hold a competitive solicitation process to solve a reliability violation. Thus, to
avoid delays in the development of tranmiission facilities needed to resolve a timesensitive reliability criteria

violation, we find that it is just and reasonable to include a class of transmission projects that are exempt from

We believe the experience with the solicitations that have been held to date have proven the Commission

correct. For example,Table12 in Section 4 showsthe timelines of the solicitationswith more than one bidder

ranged from a low of 133 days to a high of 1,498 daysGiven theamount in of time involved, conducting

solicitations for transmission projects neeled to addressa reliability issueil AU AT T £ EAO xEOE #1 1

recent interest in enhancing the reliability and resilience of the transmission grid.

5.4. STATEGRANTEDRIGHTSOF-HRSTREFUSAL

Finally, as explained further in Appendix E, the Commission clfigd in Order No. 1000A that the requirement

to eliminate a federal ROFR in certain circumstances does not affect or preempt state laws regarding ROFRs
that state or local governments might grant to incumbent TOs because the Order No. 1000 requirementgave
O&I ABOAA 1 1-jurigdicliohaEt@ifisEandiagreements, and are not intended to preempt state or local

1 AxO 1T 0 O%RA @&ordinQlf lad thesBiattle Report note§d expanding solicitations, especially by a

significant degree, would alsaequire changing state or local laws.

9%  PJM Interconnection, L.L,@t al., Order on Compliance Filings, 142 FERC { 61,214 (Mar. 22, 2013) at P 247.

9%  SeelSO New England IncOrder on Compliance Filings, 143 FERC 61,180ay 17, 2013) at PP 23836 and Southwest Power Pool,
Inc., Order on Compliance Filings, 144 FERC 1 61,059 (July 18, 2013) at PP-199.

97 Order No. 1000A, at P 379.

%  Brattle Report, p. 21.
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"AOAA 11 #1171 AAT O0EdtheBra@ldRepok aré inaCehrdte addad §utfodide no basis to
expand the scope of competitive solicitations in FERfrisdictional 1ISOs/RTOs. First, Concenic found that
incumbent TOsdo not experience the cost overruns claimed ithe report. To the contrary, publicly available
data from ISOs/RTOs with cost tracking databasesuggests that incumbent TOs experiencimsignificant to
very modest changes, rangig from -2.9% to 7.0%, between initial cost estimates and finabr updated project

cog estimates.

Second,it is not possible to estimate potential savings from the solicitations becauséé final costs are not
known and the cost capsin some of the winring bids are not guaranteed to contain costs. Furthermore,

" OAOOI1 A edimatedodtielafdiations are inaccurate because Brattle uses an inappropriate benchmark
to estimatelower bound savings from the solicitations The upper bound estimates aralso methodologically
flawed and rely onoverr-OOA OAA OAT OO §fé hcnokent 90sAOOET AOA

Third, expanding the scope of transmission projects selected through competitive solicitations could be
inconsistent with the reliability and resilience goals the Commission expressed in recent orders ambuld
require the Commission todirectly contradict recent precedent regarding the applicability of Order No. 890.
Expanding the scope ofolicitations for new transmission projects would alsorequire the Commission to revisit

several of its findings in Order No. 1000 as well as more recent orders

The Brattle Report does not present anyredible evidence to suggest that the scope dfolicitations for
transmission projects stould be expanded However, if there is interest in expanding solicitations for
transmission projects, we advise policymakers to wait until more of the projects selected through such
solicitations have been placed in service.At such a time, more informaion will be available about the actual
costs and operational performance of these projectand policymakers would be in a position tomake better

informed decisions about whether or not to expand such solicitations
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APPENDIXA: REVIEW OFINCUMBENTTO COSTESTIMATES

This appendix desOEAAO #1171 AAT OOEA6 O A1 Al UOEO | &mitiaDtEaAsmidsdOAT O Ol
project cost estimates compared to final or updated cost estimates. Concentric conducted this analysis to
AOOAOO OEA AAAOOAAU T &£ " OAOOI A6O AOOEI AGAO T £ OEA OAIT A
used to assesthe Brattle estimatesand produce its ownestimates are described belowfor ISONE,MISO, PJM,

SPP, andCAISO. Given the limited information about initial cost estimates for incumbent TO projects in NYISO,

Concentric did not attempt to produce estimatesor NYISO ¢onsistent with Brattle).

ISO-NE

As noted above, lie Brattle Report relied on the ISGNE RSP cost tracking database for three of thet 1
incumbent TO projectsthe report based its 70% cost escalation estimate ofScobie Tewksbury, Wakefield
Woburn, and Mystic Woburn)®® Concentric was able to validate these estimatdsr the 3 projects that relied

on the RSP databaséut was unable to validate the Brattle Repord €dst escalation estimates for the remaining

11 projects. As noted above, we believe the report inappropriately compared final project costs to early
planning-level estimates that were developed before the scope of each project had beeefined. For the 11
remaining ISONE projects, the Brattle Report relied on aFebruary 2015 NextEra presentation for initial and

final project cost figuresi® Concentricanalyzed thesiing AT AOA AAAEOET T O OI AAOAOI ET A
initial project cost estimatesand a February 2015 Eversource and National Grid presentation that responded

to the NextEra presentationi®t For example,the final siting approval orderfor . AQET 1 AWorcest®E A § O
Reliability project included a range ofcost estimates that varied dependingon the project route and whether

the new transmission lineswould be overhead or underground. The lowest cost estimat®&ational Grid
provided for the Worcester projectwas $33.53 million based on a single overhead line and the highest estimate
was $70+ million based on two underground linesto2 In an effort to be conservative and permit the greatest
Reliability project. As shown inTable2, Brattle used a $illion initial cost estimate for the Worcester project

which resulted in Brattle estimating a 377% escalatiorg 355% if adjusted for inflation z for this project,

AT T PAOAA O1T #1711 ARWOBEAIGGam& Gppridchif@ e Greater Springfield project, the
estimated project cost in the September 2010 siting approval for this project was $714.2 millidf3 but the

99 Specifically, the Scobielewksbury, WakefieldWoburn, and Mystic Woburn projects, which the Brattle Report obtained initial and
updated cost estimate data from the March 2018 RSP tracking database. See Brattle Repiytire 25, p. 57.

100 NextEra Energy TransmissionGreater Boston Cost Comparis@gtanuary 2015, available athttps://www.iso -ne.com/static-
assets/documents/2015/02/a2_nht_greater_boston_cost_analysis_public.pdSee als®rattle Report, Figure 25, p. 57.

101 National Grid and Eversource, Response to NHT Cost Claims on Selected Projects. February 2015, availatitesat/www.iso -
ne.com/static-assets/documents/2015/02/a2_ngrid_eversource_response_to_nht_greater_boston_cost_claims.pdf

102 Worcester Reliability project siting board approval, Commonwealth of Massachusetts Energy Facilities SitBgard, Final Decision,
Docket Nos. EFSB 09, D.P.U. 0%2, and D.P.U. 083 (March 11, 2011), Table 2, p. 18.

103 Greater Springfield siting board approval, Commonwealth of Massachusetts Energy Facilities, Final Decision, Docket Nos. 88-SB
2, D.P.U. 0405, and D.P.U. 0806 (September 28, 2010), p. 82
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APPENDIXA: REVIEW OANCUMBENTT O COSTESTIMATES

Brattle Report assumed a $350 million iitial cost estimatel%4 The inflation-adjusted installed cost of the

Greater Springfield was $676 million. Given the different initial estimates for the Greater Springfield project,

the Brattle Report estimates a 117% escalation and Concentric estimates&o escalation. Table 14 below

compares the Concentric and Brattle estimates of the cost escalations of ttfeprojects.

Table 14: Analysis of Brattle Report Estimate of ISO-NE Project CostEscalations

Brattle
Initial TO
Cost
Estimate
($ million )
Stoughton Cable $213
Southwest Connecticut $690
Norwalk Reliability $128
Worcester Reliability $7
Lower SEMA $107
Millstone DCT Elimination $22
NEEWS; Greater Springfield $350
NEEWS; Rhode Island Reliability $150
Merrimack Valley/North Shore Salem $43
Cables
NEEWS Interstate Reliability $400
Stamford Reliability $49

Source: Brattle Estimates: Brattle Report, Figure 25, p. 57. Concentric Estimates: i@search above inAppendix A.

MISO
"OAOOI A AOOEI AGAO OEAO OEA A1 0060 1 £
DIl ATTEI ¢ AUAI AOs8 "AAAOOA #1711 AAT OOEA AT O A

Concentric
Initial TO Installed
Cost Cost
Estimate ($million
($million )
$213 $317
$993 $1,274
$128 $234
$34 $34
$107 $105
$27 $39
$714 $676
$264 $330
$62 $63
$542 $542
$47 $37

Brattle
Cost

Escalation
Estimate

)

49%
105%
83%
377%
-2%
76%

117%

110%

45%

35%

-15%

Concentric

Cost

Escalation
Estimate

49%
28%
83%
2%
-2%
42%

-5%

25%

1%

0%

-21%

-) 3/ 6 C0BR2ADI AAT O 4
1

i 6O OADPI EAAC(

to review Brattle's methodology. However, Concentric reviewed the same publicly available transmission

project cost data relied uporby Brattle, which shows that cost escalations ranged from 0.5% to3%%6, far lower

than the Brattle Report estimate

104 Brattle Report, Figure 25p. 57.
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Table 15: MISO Project Cost Change Estimates

Initial ($million) In-Service ($million) % Change
MTEP 2014 $ 9.0 $ 9,747 7.3%
MTEP 2015 7,292 7,615 4.4%
MTEP 2016 6,304 6,675 5.9%
MTEP 2017 478 480 0.5%
Total $ 23,15 $ 24,517 5.9%

Concentric reviewed the change betweeimitial estimates and in-service costs for projects approved in the
2014-¢mpx -)3/ A40AT OI EOOCEIT %@bPAT OETIT 01 AT O j O-4%060Q8 1
Projects List from each of the 2014, 2015, 2016, and 2017 MTEP planning cycdi®s Concentricunderstands

these tracking files represent projects that have been approved by MISO in a given planning cycle. The MTEP

quarterly tracking reports, in contrast, represent updates tosomeproject cost estimates, if they are known.

The quarterly tracking reports therefore do not necessarily provide a complete cost status in any given quarter.

#1171 AAT OOEA OOAA -) 3/ 80 Q» trofital cpst estBnit€s OTRIAIASertidd PrejdkB IBOS6 1 EOO
xAO OPAAOGAA AU -)3/ AO 1 &£ ! POEl c¢wh ¢ mpwncafparéehk OEIT A 1
total project dollars approved in each of the MTEP 2012017 planning cycles to those prdh A O O 8 -seBlick A1 E 1
costs, to the extenthey had been placed in service and reported to MISO as of 4/29/2019. Concentric excluded

any projects for which there was no cost estimate, or a zemollar cost estimate, for either the initial or the

final project costs. This analysis includes projects that had estimates provided in multiple MTEP Appendix AB

tracking reports. As shown inTable 15, these projectshave experienced a 6% cost escalation.

Finally, Concentric notes that the MISO datean bemore difficult to track than other ISO/RTOs.For example,

Concentric notes an Entergy Lake Charles Transmission Project had a project cost of $28 milliohsisd in the

2015 MTEPquarterly tracking reports, but is listed in the 2018 MTERjuarterly tracking reports with a project

cost of $181 million for a perceived cost escalation of nearly 550%. Upon closer review, the approval for

%l OAOCUB8 O @BAODEAEAADAAT EAT AA AT A . AAAOOGEOU j O#o#.06Q 11 ¢
estimate was $187 million197 In addition, it is apparent that project cost estimates in the MTEP Apperadis are

not listed in consistent dollar year terms, nor are theyeported with consistent levels of estimation confidence

(i.e., some projects list planning level estimates while others list engineering level estimates).

s #1171 AAT OOEA AgAi ET AA OI OA1 pPOI EAAOOR AO 1 PPI OAA O1 EIT k&tiogsAOA1 EAAE
Projects placedn-service indicate that all facilities are in service for the listed project.

106 https://www.misoenergy.org/planning/planning -test/mtep -quarterly -status-reports/#t=10&p=0&s=&sd=

107 | ouisiana Public Service Commission, Order N0o-33645, December 16, 2015, p. 3.
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PJM

The Brattle Report claims that Supplemenal Projects in PIJMare not tracked by the PJM Transmission
Construction Status Déabasel%® However, Supplemental Projects are tracked inthe PJM Transmission Cost
Allocation Databasewhichcontainsboth initialand O1 AOA OO AT O thesdpdjpdisioAThddicentEt O

estimates thus includeproject cost tracking data for Supplemental Projects as well.

SPP
"OAOOI A AOOEI AOGAOGO OEAO OEA AIT 00O 1T &£ 30080 ETAOI AAT O
experienced cost escalations of 18%. Concentric determined that this estimate is signifilg overstated.
Tablel6OET xO OEA " OAOOI A 2APT 0060 AT 6O AOAAI AOCETT AOGOEI AD!/
and ITP Portfolio Projects in SPP.nltotal, the Brattle Report claims that costs have increased from $2,028

million to $2,391 million (without controlling for inflation), for a total cost escalation of 18%. However, upon

closer review of each category of projects using the same data sousc€oncentric has determined an overall

cost escalation 0f2%.

Table 16: SPP Incumbent TOProject Cost Estimates

Brattle
Initial TO CEA Initial Brattle CEA
Cost TO Cost Latest Cost  Estimated Estimated
Estimate Estimate Estimate Cost Cost # of
SPP Portfolio ($ million) ($ million) ($ million) Escalation Escalation Projects

Balanced Portfolio $691 $832 $831 20% 0%
Priority Projects $1,145 $1,416 $1,349 18% -5%
ITP Portfolio Projects with
Final Cost Estimates (2012 $192 $211 10% 42
to 2017)
ITP Portfolio Projects Listed
as Complete (2012 to 2017) $1,349 $1,330 -1% 150
Brattle Total Comparison $2,028 $2,391 18%

Concentric Total

Comparison $3,597 $3,510 20

108 Brattle Report, p. 56. See notes in Figure 24.
109 See e.ghttps://www.pjm.com/planning/rtep _-upgradesstatus/cost-allocation-view.aspx
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Balanced Portfolio Projects

APPENDIXA: REVIEW OANCUMBENTT O COSTESTIMATES

Brattle relied on the 2017 Q2 SPP Quarterly Tracking Report to estimate the historical cost escalations of

“AlT AT AAA 01 OO6&I 1 EI 001l EAADOOS

OOAT Oi EOOET 1

4EAOA DPOT EAAOO

xd OA

ODCOAAAO OEAO AATAZEZEO OEA AT OEOCRThBO0O

figure below reports how estimates of the cost of this portfolio of projects have evolved over the 2017

period.
Figure 4: SPP Balanced Portfolio Cost Estimate Trend
$950.0
FERC Filing
$900.0 5903.0_» $896.7
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=
=
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Source: SPP 2017 Q2 Quarterly Project Tracking Report, p. 12

As shown inFigure 4, within 6 months of the original estimate, the cost estimate fathe portfolio of Balanced

Portfolio projects was revised upward by nearly $150 million. This increase was due to changes that SPP

directed to promote a more consistent extra high voltage planning desigid! This is an example of how

estimates change signi€antly if the scope changesConcentric believesthe cost estimate from 2010 Q1 is a

more accurate starting point from which to measure cost increases or decreases because the projects were re

scoped in the intervening months. The result is a 0% cost edation figure for Balanced Portfolio Projects.

110 SPP 2017 Q2 Quarterly Project Tracking Report, p. 12.
11 SPP 2010 Q1 Quarterly Project Tracking Report, p. 2.
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Priority Projects

Brattle relies on the 2017Q4 SPP Quarterly Tracking Report to represent the cost escalations of Priority

Projects. These projects were approed asOD OET OEOUS6 EECE O11 OACA Al AAGOEA OCcC
estimated regional benefits.As seen irFigure 5, within six months of the originalcostestimates, SPP approved
AAAEOEI T Al AT 06O OAOGA O1F TETA OAOI OOEI e THedeAypeh AIAEOET 1
adjustments could occur with any transmissbn project, regardless ofts developeror the processby which it

is selected The total cost estimate for the SPP Priority Projects after the variances were approved was $1.42

billion.

Figure 5: SPP Priority Project Cost Estimae Trend
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SPP 2017 Q4 Quarterly Project Tracking Report, p. 12.

Given the scope changes directed by SPP, Concentric believes the second reported data point is a more accurate
starting point from which to measure cost increase or decreases. Thissults in a-5% cost escalation for

Priority Projects.

ITP Portfolio Projects

Brattle relies on the 2019 Q1 SPP Quarterly Tracking Report, Appendix 1 data to represent the cost escalations
of ITP Portfolio Projects. Concentric examined the 2019 Q1 tracikj data and determined that Brattle did not
consider the full sample of completed projects.This means Brattle has filtered the tracking data and only
considered 42 projects excluding over 100 completed projects. In our view, including the larger sampleof

projects isreasonableas theultimate project costsare largely known. Including these projects also expands

12 SPP 2017 Q4 Quarterly Project TrackmReport, p. 12.
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the project sample size from 42 to 150, which is more broadly representative of the portfolio of projects
completed in SPP during the timefrene Brattle considered (20122017) and increasesthe total value of the
transmission projects in the samplefrom $192 to $1,349 million. The change in costs between the initial

estimate to the latest cost estimate tracked by SPP-ik%.

In summary, Conentric has examined each of th&&PP documents theBrattle Report referenced to better
understand theseA1T AEI 08 5BI 1 OAOEAxh #1171 AAT OOEA AAT AAOGAOI ET A
significantly overstated, and do not necessarily provide the fucontext of how transmission project costs have

evolved in SPP.

CAISO

Figure 23 of theBrattle ReportD OAOAT 00 AOOEI AGAO 1T £ OEA OEEOOI OEAAIT Al
in CAISO. Figure 2&xamines 18 transmission projectsand notes OEA O OEA DO EAAOO AOA O1
OT EOAOOA 1 £ #3 Pigare 23Btarésthak m Gggregate final costs of 18projects exceedednitial

estimatesby 33%. However Figure 23 alsostates that CAISQonly published initial cost estimates for 10 of

¢

these projects(the other initial cost estimate data for the other projects wasprovided to the California Public
Utilities Commission). TheBrattle Report only used the 10 projectsthat also had CAISO estimates talculate
CAISO incumbent TO histocdal cost escalationwhich the report estimated was41%.114 Limiting this already
small sample of projectsfrom 18 to 10increased the estimated historical cost escalation in CAISO from 33% to
41%.

Concentricreviewed the same sources the Brattle Report cited in Figure 28 assesshe CAISO estimate and
determined that the 41% cost escalation estimate is highly sensitive to the sample of projects selected.
However,as noted abovewe caution that this sampleof projects is too smalland unrepresentativeto constitute

a reasonable estinate of how final and/or updated project costs compare to initialincumbent TOestimates in
CAISO. Nevertheless, we conducted our analysis to assess the reasonableness andaagcof the Brattle
Reportd O  # éstimaité.

1. PG&E
Concentricreviewed ET &£ Of AOET T AAT OO0 0' Qwd O E was@uailble inkthe AEREET A1 D
dockets referenced in the Brattle Report. Rather thalimit the analysis to a subset of projectawith initial and
final cost estimates,Concentric analyzed all of the PG&E projects that had initial and final project cost
information that was available in the FERC dockets referenced in Figure 23 of the report (Docket Nos. ER16
2320-000 and EL1745-000). Concentric expanded the PG&E sample in two wayBirst, the Brattle Report
only relies onsevenof the eight PG&E projects referenced in FERC Docket No. ERA320 while the Concentric

113 Brattle Report, Figure 23p. 55.
114 Brattle Report, Figure 23, p. 55, atolumn 6.
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analysis includedall eight projects.15 SecondConcentricincluded initial and final project costinformation for

47 additional PG&Etransmission projects (Substation and Line Capacity projec)sthat PG&E providedin

responsetoa# A1l E/AI O1 EA 00OAlI EA 5 OHht&régaest®s #1 1 | EOOET T j O#05#6(
As slown in Table 17 below, expanding the sampleresults in a PG&E cost escalation estimate ranging from

6.1% t0 188%. ) T OI OAiT h OEEO PI OOA&AITEI T &£ 0'Qw DPOI EAAOO AgbDA
#1171 AAT OOEA OOAO OEA ETEOEAI AOOEI AOAO OEAO 0' Qw DOI OEA/
Report used, as such the figures are comparable to column SFigure 23 of the report.

Table17d, #1171 AAT OOEA OA OE A xCodt EBcalatiorABStihhtd\fér OGREE O OT OEA A

CAISO Final or Updated

Approved Cost ($) Cost($)
Docket No. EL1745-000 projects Low High
-Substation Capacity 358,499 485,899 339,842
-Line Capacity 317,600 373,600 437,246
Total 676,099 859,499 777,088
Docket No. EL8-47-000 projects 858,600 858,600 1,046,408
Total Estimate 1,534,699 1,718,099 1,823,496
Final or Updated- CAISO Approved ($) 288,797 105,397
Final or Updated- CAISQApproved (%) 18.8% 6.1%

Docket No. EL1647-000 Projects: Exhibit CPU@O01, Prepared Direct Testimony of Geneva LookdDocket No. ER16
23-20-000, p. 24, Tabld (filed July 5, 2017). Docket EL1Z5-000 Projects:California Parties v. Pacific Gas and
Electric Co.{filed Feb. 2, 2017)Docket No EL1745-000, Exhibit 2- PG&E Response to CPUC Data Request, {fp 4

2. SDG&E

To estimate average historical cost escaliamins for SDG&E, Brattld&Report relied on initial and updated project
cost estimates that SDG&E provided to the CPUC. However, rather thaminfrmation for all 17 of the projects
supplied, Brattle excluded severprojects in column 5 of Figure 23, without explanation, and estimated an

average cost escalation of 19.7%r SDG&E Brattle then limited the sample further to 3 projectsx EQOE A O#1! ) 3/

AOOGEI AGAd j AT1 011 o 1T &£ &ECOOA ¢oQqh xEEAEr&@bdGht®eo EIT Al
had used all 17projects, the average cost escalation would be 5.9% as demonstrated by Concentric. Although
OEA OAIPIA T &£ px EO OOEI1T 1EIEOAA ATA 110 1TAAARAOGOAOEI U

provides a tetter estimate than the three SDG&E projects the Brattle Report used to estimate historical cost

escalation in CAISO.

115 Exhibit CPUGD01, Prepared Direct Testimony of Geneva Looker, Docket No. ERA%20-000, p. 24, Table J (filed July 5, 2017).

Table J references Docket No. EL#47-000, where PG&E sought abandoned plant recovery for certain transmission projects. The

BraObO1 A 2API 06 OAIPI A &£ O 0' 0w AgAl OAAA A POI EAAO OEAO EAA EET Al Al
116 This information was included as an Exhibit to a February 2017 complaint filed at FERC (Docket No. E457000). SeeCalifornia

Parties v. Paific Gas and Electric Cdfiled Feb. 2, 2017) Docket No EL145-000, Exhibit 2- PG&E Response to CPUC Data Request,

pp. 4-6.
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It warrants mention that most of SDG&E's final project costs were below the initial cost estimateghe project

-OEA %AOO #1 Substatibn prajetitieferér@ed in Figure 23 of the Brattle Report experienced

significant cost overruns due to an unplanned routing changdirected by the CPUC During the permitting

process,the CPUQequired undergrounding a portion of the line. As aesult, the final project cost for the ECO

Substation was $410 million, a 50% increase abowge initial cost of estimate $273 million.117 We note this to

reiterate that greenfield transmission projects face significant cost risks dut factors beyondtheAAOAT T BPAOS O

control, such as regulatory siting and permitting issues.

Table 18: Sample of SDG&E TransmissiorProjects completeed Jan. 2014z Nov. 2016

Initial Project Final Project Cost Difference

Cost Estimate ($) (%) %) %
4, @ox #2%Z34 45,000,000 39,570,571 -5,429,429 -12.1%
Replacements
Mira Sorrento 138/12KV Sub 50,300,000 18,733,717 -31,566,283 -62.8%
& Cirs. 1442 Thru 1446
ECCQOSubstation 273,000,000 409,839,624 136,839,624 50.1%
01 OAEATT 00T E/ 14,500,000 11,332,962 -3,167,038  -21.8%
Cannon Sub & Install 2 Ckts
.Ax 4, %3z! OE 21,600,000 4,661,923 -16,938,077 -78.4%
IV West Generator 2,114,000 1,114,439 -999,561 -47.3%
Interconnection (Q608)
TL694A Melrose, T T BZ) ~ 41,363,000 33,788,430 -7,574,570 -18.3%
Project
4, owpt , 1 O #1 [ 40,000,000 23,929,019 -16,070,981 -40.2%
SW Pole Replace
4A1 ACAz! AA 3 U1 64,400,000 80,840,653 16,440,653  25.5%
Condensers
Shunt Reactor on Suncrest 10,900,000 9,834,023 -1,065,977 -9.8%
500kV Bus
Sunnyside 69/12kV Rebuild 16446000 9,780,217 -6,665,783  -40.5%
Pio Pico Energy Ctr. 9,422,000 9,584,640 162,640 1.7%
WabashSubstationRebuild 6,100,000 9,777,332 3,677,332 60.3%
Relocate South Bay 129,200,000 120,732,727 -8,467,273 -6.6%
Substation
Talega Bank 50 Replacement 5,500,000 2,138,852 -3,361,148 -61.1%
4, poycp AT A 4, 41,400,000 35,318,965 -6,081,035  -14.7%
Fanita Junction Enhancement
Encina Bank 61 11,156,000 7,873,169 -3,282,831 -29.4%
Full sample (17 projects) 782,401,000 828,851,263 46,450,263 5.9%
Brattle sample (10 projects) 568,692,000 680,824,576 112,132,576 19.7%

Source: California Parties Complaint, filed Feb. 2019 in Docket No. EL175-000, Exhibit 3, page 7.
*SDG&E indicated that this cost estimate was provided at the tintikee project first appeared on the AB970 report
to the CPUC.

117 See e.gCPUC proceeding for SDG&E CPCN application for the East County Substation (Application08-0®3).
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3. SCE

The Brattle Report did not use any Southern California Edison (SCEprojects to estimate historical cost

escalationof CAISO incumbent TO projects despite the fact that SCE is the second largest incumbent in@CAIS

However, Figure 230f the Brattle Report references a single projectthe Tehachapi projectthat was compkted

in 2014. The Tehachapproject constitutes another example of the fact that transmission projects, particularly

projects that require anewCPCNi  EAAA OEOEO OEAO AOA % AneTdhdchaf rdiectA AOAT T B
was a complex greenfield prect and, as a result, faced significant and unexpected citing issues that other

POT EAAOO j Ascsh ObPCOAACRCY afeliuhlike to Gaoed EAA Authl theosOdsth@tbrO A A
experienced in the Tehachapi is not representative of thiésk that the full portfolio of SCE projectswill face.

The Tehachapi project was a large greenfield project designed to interconnegpproximately 4,500 MW of

generation capacity to the SCE system @nstruction was split into 11 segments. 3 # %86 O D OgobtEl ET AOU
estimate for segments4-11 of the Tehachapi projectvas $1.72 billion (in 2009 dollars).11® In December 2009,

the CPUC issued a CPQGbdlr these segments which included an overhead route in the City of Chino Hills,

California area(segment 8A. However, parties in the Chino Hills areas sought rehearing of this decision

regarding segment 8A and in January 2010, 22 months after issuing the initial CP@N,CPUC issued a stay on

the construction of segment 8A, and SCE ceased construction activities on that segment, despite the fact that

segment 8A was almost completed in an overhead configuratiorin July 2013, the CPUC reversed its initial

December 2009 acision of the CPCN for segment 8A and directed SCE to construct about 3.5 miles of segment

8A in the Chino Hills area underground. SCE also had to remove newly constructed overhead transmission

structures and substation facilities it had constructed in acordance with the initial 2009 CPCN for the

segment20) T ¢mpth &%2# COAT OAA 3#% 30 OANOAOGO OI OAAT OAO Ap
costs of project support, engineering, environmental monitoring, and mitigation activities; direct matéal and

construction costs; removal activity; and certain overheads associated with these expenditur&s.

18 See e.gSouthern California Edison Companprder on Abandonment Cost Recovery Filing, 148 FERC 61,126 at PP(Rug. 15,
2014).

119 Southern California Edison, Certificate of Public Convenience and Necessity Concerning the Tehachapi Renewable Transmission
Project (Segments 4 through 11), Opening Brief, Application No. @6-031 (June 28, 2007), aix. This estimate excludes Allowance
for Funds Used During Construction.

120 Southern California Edison Compan@rder on Abandonment Cost Recovery Filing, 148 FERC1[126 at PP 27 (Aug. 15, 2014).

121 Southern California Edison Compan@rder on Abandonment Cost Recovery Filing, 148 FERC 61,126 at P 10. (Aug. 15, 2014).
Specifically, the $14.445 figure includes This amount includes: (1) $11.667 million in direct penditures for construction of the
overhead structures and substation, facilities that are now abandoned; (2) $3.595 million in costs for the removal of the dwead
facilities; and (3) $38,000 in additional expected removal costs. SCE reduced its oveeadpenditures by $645,000 for reusable
structures and by $210,000 for salvageable items.
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APPENDIXB: ESTIMATING TRANSMISSIONPROJECTCOSTS

Estimating the cost of transmission projects is an inherently difficult task, as is the case with any large capital
project. Most large transmission projects face risks to schedules and budgets at every stefpom feasibility,
siting, permitting and design to construction and operation. While there are many factors that can impact
schedule and budget, they generally fall into three categories: i) economic and commercial risks; ii) regulatory
issues; and iii) public oppaition. Together, all of these elements have the potential to significantly impact
project costs byaltering project scope prolonging project timelines and adding uncertainty to already complex

financing processes, contributing to cost variances from thereliminary budget estimate.

Economic and commercial considerations are a fundamental part of the justification or rationale for planning
and constructing a transmission project. Transmission planning often involves a host of economic assumptions
and supporting analytic activities to demonstrate that a project is warranted. All economic and commercial
considerations and associated cost forecasts are anchored to the time when they are made. As time passes, the
assumptions upon which these considerationsast can change. For example, the price of steel may fall (or rise)
between the time a project is conceived and the time it is built. In some instances, for example if the project is
not needed for reliability, these changes may be so large that they undeime the economic or commercial
viability of the project, and the project may be cancelled. The long lead times associated with development of

transmission projects increases their exposure to these factors.

In addition, regulatory risks can threaten proje¢ budgets and schedules. States generally hold authority to

issue a CPCN for construction and operation of a transmission line; this authority is most frequently under the

jurisdiction of a state public utility commission. A CPCN is typically required foa transmission developer to

construct facilities to transport electricity at transmission (and sometimes lower, suddransmission) voltages

xEOEET A OOAOABO AT OAAOO8 ) OOOATAA T &£ A #0#. EO AAOAA
project is in the public interest. The public interest standard is typically measured by assessing the cost

incurred by ratepayers against the expected economic impacts of a project within the state. For projects that

involve more than one state, differencesamon@EA ET O1 1 OAA OOAOAOGS #0#. DIl EAEAC
addressed. The risk of protracted regulatory processes to assess the public benefit of proposed transmission
construction can threaten both cost and schedule estimates.

Finally, public oppositol AAT DI AU A OECI EEZEAAT O OI1 A ET A AAOGAI T PAO
schedule milestones. Organized public opposition to proposed transmission lines has frequently had a material

impact on project development by adding time to sitingand routing processes, and it has sometimes led or

contributed to the cancellation of projects or to the addition of mitigation measures that have increased the

DOT EAAO AAOGAT T PAOOS AT OCsersonX inady oht@elpiojpcks BiattieAised tA dsROEAAA E|

cost escalations in ISENE experienced such issues. Project developers frequently attempt to reduce these costs
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and associated time requirements through ugront information sharing and joint (and early) development of

mitigation approaches. The success of these activities has hinged largely on the extent to which they lead to

meaningful engagement and tangible commitments to address public concerns over line routing. For
transmission line projects nvolving federal lands, compliance with the National Environmental Policy Act

i O. %0! 6 ETOI T OAO A OANOGAT AA 1T £ 1 AT DPOI AAOGOGAOY OAT PET ¢
and issuance of a Record of DecisioBecause of their geographiscope, multistate transmission projects can

entail coordination among more than one federal agency, multiple state offices, and also related state, tribal,

and local agencies during the approval processApproval processes involving multiple agencies riae many

institutional issues that sometimes result in significant mitigation costs and time requirements to obtain final

approval for a route involving nonprivate lands.

A good example of the impact these factors can have on schedule and budget was demonstrated in Texas. The

#1 1 DAOEOGEOA 2AT AxAAT A %l AOCU : 11T A0 jO#2%: 6q ET EOEAOEOA
Texas to cities in the eastern part of the sta that demanded more power. The new transmission projects cost

Texas ratepayers ovef$6.8 billion, far higher than the $4.9 billion projection in 200822 Inflation drove some

of the increase. However, the increased scope of the project was a bigger factor. In calculating the original

estimate, early cost estimates assumed the transmission lines would follow the most direct routeés the

process played out, however, regulatorsninimized intrusion by redrawing the routesto follow fences or roads.

Those decisions added more than 600 miles of power lines that weren't originally planned.

In addition to the factors impacting the cost and schedule of transmission build noted above, the process used
to develop the cost estimate does not lend itself to accurate cost variation analysiBirst, many of the initial
cost estimates, on which variances are frequently measured, are based on planning level information. These
conceptual estimates often lack dmiled engineering or design detail and are typically prepared from historical
data and used for screening purposes only.However, as discussed further below, the precisionf the

ISOs/RTOs initial cost estimates, often measured by a percentage confideteeel, varies.

For example, in SPP, once a project passes the conceptual screening criteria, a study estimate is prepared that
is a more refined estimate of the cost of the transmission projectThis project estimate often establishes the
baseline for the project cost variance going forward. According to the SPP cost estimate guidelines, the project

development stage has a direct impact on the precision of the cost estimate as showf @ble 1 below.

122 See e.gThe Texas Tribune$7 Billion Wind Power Project Nears Finis@ctober 13, 2013, available at
https://www.texastribune.org/2013/10/14/7 _ -billion -crez-project-nears-finish-aiding-wind -po/
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Table 19: SouthwestPower Pool Cost Estimate Stage Definition

Estimate Name Level of Project Scope Precision Bandwidth
Definition

Conceptual 0% - 10% -50% to +100%

Study 10% - 20% -30% to +30%

Conditional Notification to

Construct or Notification to 20% - 40% -20% to +20%

Construct

Design and Construction 40% - 100% -20% to +20%

Source: SPP Cost Estimates Presentation, Katherine Preywiitay 2011.

The precision of the cost estimate increases as the project progresses from tt@ncept and study phase to the
PEAOA8 4EA DPOI EAAOEO Al 0O

AAGECT AT A Ai 1T OOOOAOQETI
more information about the specifications of the project and updates the estimates accordingly. For example,
equipment cost estimates become more precise after the developer learns more about the specific technical
needs of new equipment. It is common practice to obtain multiple quotes for various project components. For
a greenfield transmission project, better informatian on the route allows a developer to get a better sense of

the construction costs and the equipment required to construct the project.

MISO uses different definitions for the various estimates it instructs developers to produce for cost tracking
purposes. Table 20 shows that the precision of project estimates increase over time as more information
becomes availabla OET x1 ET OEA OAAI A AO Al ET AOAAOA ENAOGEA
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APPENDIXB: ESTIMATINGTRANSMISSIONPROJECTCOSTS

Table 20: MISO CosEstimate Stage Definition

Primary Characteristic Secondary Characteristic
PROJECT DEFWITION |  END USAGE EXPECTED ACCURACY
ESTIMATE Nan ; METHODOLOGY RANGE
CLASS DELIVERABLES ypca putRose.o Typical estimating method Typical variation in low and high
Expressed as % of complete estimate rafiges ™
definition
Class 5 0% to 2% — C;g::ttfcarcntz;i?s oo
’ ? screening ¥ P 4 H: +30% to +100%
judgment, or analogy
Study or Equipment factored or |L: -15% to-30%
Cl 4 1% to 15%
e IR feasibility parametric models H: +20% to +50%
Budget Semi-detailed unit costs
L: -10%to-20%
o i P . ;
Class 3 10% to 40% authorization or | with asse.mbly level line H: +10% to +30%
control items
Control or Detailed unit cost with  [L:  -5% to -15%
0, 0,
Clas 2 Ay Ik bid/tender forced detailed take-off |H: +5% to +20%
Check estimate Detailed unit cost with  [L: -3% to-10%
I 1 % to 1009
Clecss B3% L0 300% or bid/tender detailed take-off H: +3% to +15%

Notes: [a] The state of process technology, availability of applicable reference cost data, and many other risks affect the range markedly. The
+/- value represents typical percentage variation of actual costs from the cost estimate after application of contingency (typically at
a 50% level of confidence) for given scope.

Source:MISO,Transmission Cost Estimation Guidg MTEP19 March 9, 2019, p. 4. Note: MIS#scribed the different
types of project cost estimates as followsClass 3: MISOc®ping cost estimate; and Class 4: MISO planningst estimate;
Class 5: MISO exploratory cost estimate

It is important to note that the category of estimates shown in the table above do not include any contingency
amounts. Contingency is added to a pject estimate to allow for uncertain or unexpected events which will
likely result in additional costs. Contingency for transmission projects can range frompproximately 5% to
50% of total construction coss, and contingency amountgend to be highest during the early stages of a
projectd O AAOAT T Bl Ik dditioP 10 thd ik@dper comparison of different types of cost estimates,
e.g., use of a baseline cost estimate, other factors can lead to percgigest variances that are only due to

inflation, a cost escalating factor that the Brattle Report also notes.
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APPENDIXC: ORDERNO. 1000 SOLICITATION DETAILS

This appendixdescribesthe transmission solicitations reviewed in the report in more detail. As of the writing
of this report, solicitations have been carried out through the ISO/RTO regional transmission planning
processes in CAISO, MISO, NYISO, PJM, NYISO, and SPP, andotluits¢ians are discussed in turn in the

remainder of this appendix.

CAISO

As of the writing of this report, the California ISO (CAISO) has had tenlicitations, but the lastsolicitation

occurred in 2015. After CAISO selects a winning proposal fromsolicitation, it executes an Approved Project

3PITO01T O ' COAAIT AT O 061031 6q OEAO OPAAEAZAZEAOR AiT1cCc 1 OEA
maintenance, and other terms the project developer included in its proposal that affect the annual fremission

OAOAT OA OANOEOAI AT O AOOI AEAOAA xEOE OEA DOI EAAOG8 " Al T x
the figures in the Brattle table that purportedly summarized the cost savings associated with competitive
transmission solicitations in CAISO. Concentric was only able to locate the APSAs of sevefithe CAISO

solicitations. Specifically, Concentric was not able to locate the costs of the bids of three projecfsCAISO
investor-owned utilities PG&E and SDG&E.

Concentric determined thdd OE A O A leshibatedfdr OA$0Q fiyare 18 of the Brattle Reportcompare a

CAISO planningevel estimate with the winning bid. 4 EA OAAT A AAT 1T x OOi 1 AOEUAO #1 1A
the CAISO figure irFigure 12 of the Brattle Report If the CASO planning estimate was a range, Brattle used

the high end of the range to calculate the savings Figure 18, which maximized the estimated savings.

#1 1 AAT OOEA OAAOAAOAA OEA Aphpym TEITEIT ZEECOOAt " OAOOI £
Al 606 ZECOOA I O O OA1T piI ATTET ¢ Ak wd cAuld Aot idently@PSAA OO 11 O
for the Wheeler Ridge, Spring, and Miguel substations
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Table 21: Summary of CAISOlransmission Solicitations

CAISOPlanning

Project Cost in
Approved Sponsor

Winning Bid vs.
High CAISO

Estimate Agreement Planning Estimate
Project Winning Bid ($ million) ()] (low -high %)

GatesGregg(delayed) PG&E 1157145 157,021,766 -8237%

/MidAmerican
Imperial Valley Element Imperial Irr. Dist. 25 14,283,122 -43%
Sycamorez Penasquitos  SDG&E 1117221 129,975,759 -41%717%
Delaney to Colorado River DCR Transmission -300 241,805,391 -19%
Estrella NextEra 35745 24,539,000 -3072-45%
Wheeler Ridge PG&E 90z 140 Unknown
Suncrest Next Era 507275 42,288,000 -44% 7 -15%
Spring Sbstn. Morgan Hill PG&E 35745 Unknown
Harry Allen to Eldorado DessertLink 144,000,000 147,000,000 2%
Miguel SDG&E 30z40 Unknown
Total Range $935-1,820

Average $1,058
Brattle figure for winning bids $833,000,000
Total winning bids wA out Wheeler, Spring, and Miguel $756,913,038
Avg. 'savings' w\ out Wheeler, Spring, and Miguel 3-26%

Suncrest
Project Type: Policy23

Projectdetail: 300 MVAr dynamic reactive power support element connecting to the Suncrest 230 kV bus. SVC

or synchronous condenser
Bid window:April 16, 2014 - June 16, 201424
Bidders

f  NextEra Energy Transmission West, LLICO. % %4
1 San Diego Gas andlectric Company

7A0006Qq

Winner: NEET Westwho offered aproject construction cost cap of $42,288,000 in 2015 dollars, with operation
and maintenance costs for the first five years of operation capped at $360,000 per ye&AlEET West signed an
APSAwith CAISO orMay 7, 201525

123 CAISOKey Selection Factors in Selection of SuccessRibject Sponsors Relating to the 201-2014 Transmission Plan, May 1, 2014,
p.2.

124 CASIO, Suncrest Valldyist of Validated Project Sponsor Applications with Sufficient InformationAugust 5, 2015, p. 1.

125 NEET West Certificate of Public Convenience @iNecessity for the Suncrest Dynamic Reactive Power Support Project, Application
A.15-08-027, Exhibit NEET WestlLO0, filed August 31, 2015, Approved Project Sponsor AgreemeAppendix E, p43.
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ISOImplementationCost: $260,57 226
ISOProject Cost Estimate$50 - 75 million, produced April 2014.127

Delaney to Colorado River
Project detait New 500 kV transmission line and associated series compensation between Delaney Substation

and Colorado River Substation. Only the 500 kV transmission line and series compensation were eligible for
solicitation. The facilities necessary at Delaney Subgtan and Colorado River Substation to interconnect with

the project, including anticipated shunt reactors, were not eligible fosolicitation per the CAISO tariff:28
Bid window: August 19, 2014November 19, 201429
Bidders:130

1 DCR Transmission, LLC (A joint veure between Abengoa Transmission & Infrastructure and an
affiliate of Starwood Energy Group Global, Inc.)
9 California Transmission Development LLC (a wholly owned subsidiary of LS Power & Associates)
1 Duke-American Transmission Company LLC, in collaborath with Western Area Power
Administration Desert Southwest Region, and Citizens Energy Corporation.
1 NextEra Energy Transmission West LLC (a wholly owned subsidiary of NextEra Energy Transmission)
1 TransCanyonDCR LLC in collaboration with Southern California Edison
Winner: DCR Transmission, LLC! AAT OAET ¢ O1 #0#. AEI AA xEOQOE #05# /& O OF
cap of $ 241,805,391 and was signed December 1, 2015. Updated project cost estimates wer&279,560,483
in 2020, provided in October 201632

ISOProject Cost Estimate: $300 million in 2014 dollars, produced July 201#3
Expected IrServiceDate: May 1, 2020
ISOImplementationCost: $530,359134

Estrella Project
Need:reliability

126 CAISOsummary of Accrued Project Sponsor CostsSuncrest,March 20, 2015, p. 1.

127 CAISO, Suncrest 230 kV 300 MVAr Dynamic Reactive Power Support Description and Functional Specifications for Competitive
Solicitation, April 15, 2014, p2.

128 CAISO, Delaney to Colorado River Project Sponsor Selection Repory, 10) 2015, at 2.

129 CAISO, Delaney to Colorado River Project Sponsor Selection Report, July 10, 2015p 2.2

130 CAISO, Delaney to Colorado River Project Sponsor Selection Report, July 10, 2015, at 3.

131 DCR Transmission, Application for a Certificatof Public Convenience and Necessity for Ten West Link Project, Application A.1610
012, Appendix N, Approved Project Sponsor Agreement, October 12, 2016, p. 45.

132 DCR Transmission, Application for a Certificate of Public Convenience and Necessity for st Link Project, Application A.1610
012, October 12, 2016, pl2.

133 CAISO, Delaney to Colorado River 500 kV Transmission Line Project Description, Key Selection Factors, and Functional
Specifications for Competitive Solicitation, July 2014, @.

134 CAISODelaney to Colorado River 500 kV Transmission Lin8ummary of Accrued Project Sponsor Costepdated December 7,
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Project detait new 230/70 kV substation approximately five miles east of the existing Paso Robles substation.
Reliability-driven need to reinforce the 70 kV systento increase the reliability and mitigate thermal overloads
and voltage concerns in the Templeton and Estlla areas. The Estrella Project includes a 230/70/12 kV
substation, Estrella Substation, new 230/70kV and 230/12 kV transformers, and reconductoring and looping
the existing transmission lines. Only the 230/70 kV transformer, 230 kV switchyard, and 230 ki¢rmination
structures were eligible for solicitation. The 230/12 kV transformer, 70 kV buswork and termination

equipment, and modifications to existing facilities were not eligible fosolicitation under the CAISO Tariff35
Bid window: April 16, 2014z August 18, 2014

Bidders;136

1 Brookfield California Transmission, LLC (Brookfield CalTrans), an affiliate of Brookfield Asset
Management, Inc.

1 Golden State Transmission, LLC (Golden State), a joint venture company owned by Edison
Transmission, LLC and Transource Energy, LLC

f  NextEra Energy Transmission West, LLENEET Wesf)

1 Pacific Gas and Electric Company (PG&E)

Winner; NEET Westwhich signedan APSAwith a cost cap of $24,539,000 and a binding annual O&M cost cap

for the first five years following commencement of commercial operatiofs”
ISOlmplementationCost $206,104:38

ISO ProjectCost Estimate: both the solicitation portion and incumbent TO portions were estimated to cost
between $35-$45 million.139

Proposed IrserviceDate: May 2019

Harry Allen to Eldorado
Need:economics

Projectdetaif, T Ax ovnm E6 1 ET A AAOxAAT 3#% 80 vnm E6 (AOOU

Substations. Approximately 60 miles in length140
Bid window. January 30, 2015 April 30, 2015.

Bidders

135 CASIO, Estrella Project Sponsor Selection Report, March 11, 2012, p.

136 CASIO, Estrella Project Sponsor Selection Report, Mail, 2015,p. 3.

137 NextEra Energy Transmission West, LL@rder on Participating Transmission Owner Tariff and Rate Incentives Proposal, and
Establishing Hearing and Settlement Judge Procedures, 154 FERC { 61,009 (Jan. 8, 2016) at note 12.

138 CAIS02013-2014 Transmission Planning ProcessRevised Summary of Accrued Project Sponsor Cosidovember 11, 2014, p. 1.

139 CAISO, Estrella Substation Project Description and Functional Specifications for Competitive Solicitation, June 26, 2084, p.

140 CAISOHarry Allen-Eldorado 500 kV Transmission Line Project Sponsor Selection Report, January 11, 2016, pp. 2, 10.

CONCENTRIENERGYADVISOR$ G4



@ APPENDIXC. ORDERNO. 1000 SOLICITATIONDETAILS

 DesertLink, LLC @esertLinkd), a wholly-owned subsidiary of LS Power Associates, L.P.

Exelon Transmission Company, LLC, a whollywned subsidiary of Exelon Corporation

1 NextEra Energy Transmission West, LLC, an affiliate of NextEra Energy, Inc., in collaboration with
Southern California Edison Company (NEET WESCE)

=

Winner: DesertLink
ISOlmplementationCost: $434,703141
ISO ProjectCost Estimate: $144 million.142
Proposed IrServiceDate: May 1, 2020

Notes on FERC RatAccording to an October 2017 formula rate filing with FERC (Docket No. ER135-000, et

al.) DesertLink and CAISO executed an APSA on June 20, 2016. DesertLink agreed in the APSA with CAISO to

limit recovery of capital costs to $147 million for the projest, subject to certain conditions and exceptions.

Pursuant to a settlement FERC certified in May 20183 DesertLink has agreed to limit equity as a percentage

i £/ EOO AAPEOAI OOOOAOOOA O1 wuvumb AT A OI | Etfas@issOEA OA OO
OAOAT OA OANOEOAT AT O jO014226q O wsyb ETAI OGEDRerti £ A um
Link also agreedin the settlement that the transmission line will be in service by May 1, 2020, and that the

transmission revenue requirement cost cap used in winning the competitive bid ($147 million) will be adhered

to.

Wheeler Ridge Junction
Need:reliability

Project detait Build a new 230/115 kV transmission substation at Wheeler Ridge Junction as well as CDWR
pumps, with a more reinforced 230 kV source from Kern PP. The facilities in the Wheeler Ridge Junction
substation project that are eligible forsolicitation are the 230 kV buswork and termination equipment, and
the 230/115 kV transformers. The 115 kV buswork and termination equipment and modifications to existing
facilities are not eligible for solicitation. For the interconnection of the existing 230kV lines to th&Vheeler
Ridge Junction substation, the incumbent PTO (PG&Rps responsible to bring the new transmission line

extensions up to a point within 100 feet of the new substation fence5
Bidders

1 Brookfield Transmission

11 CAISO, 2013014 Transmission Planning Process, Harry Allen to Eldorado 500 kV Transmission Line Summary of Accrued Project
Sponsor Costs.

142 CASO, Harry AllerEldorado Project Description and Functional Specifications, January 7, 20151p.

143 Desert Link, LLCCertification of Uncontested Settlement, 163 FERC 1 63,014 (May 24, 2018).

14 |d. at P 5. See alsattp://www.cpuc.ca.gov/General.aspx?id=5240

145 CAISO, Wheeler Ridge Junction Substation Project Description and Functional Specifications for Competitive Solicitation,1ine
2014, pp. 2-3.
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1 Golden State Transmission
1 PG&E
1 NextEra Energy Transmission West, LLC

Winner: PG&E
ISOlmplementationCost $151,17946

ISO Projectiost Estimate: $90-140 million, including both the competitive and noncompetitive portions, to be

between, produced June 20147
Proposed IrServiceDate: May 2020

Miguel
Need:reliability

Project detait The reactive power support is required to provide continuous reactive power supporvith one
of the following types of devicesSVC (Static VAR CompensaljpSTATCOM (Static Synchronous Compensatpr
or Synchronous CondenserSDG&E will design, engineer, install, own, operate, and maintain the necessary

equipment additions within Miguel substation148

Bid window: April 16, 2014- June 16, 2014

Bidder. San Diego Gas and Electric Companyd3 $ ' Q%6
Winner: SDG&E

ISOEvaluation Cost $15,056'49

ISO ProjecCost Estimate: $30-$40 million 150
Proposedn-ServiceDate: June 1, 2017 Project completed.

Spring Substation
Need:reliability

Project detait Construct a new 230/115 kV substation, Spring Substation, west of the existing Morgan Hill

Substation. Install a new 230/115 kV 420 MVA transformer at Spring Substation. Loop the existing Morgan

146 CAIS02013-2014 Transmission Planning ProcessRevised Summary of Accrued Project Sponsor Castkovember 11, 2014, p. 2.

147 CAISO, Wheeler Ridge Junction Substation Project Description and Functional Specification€tonpetitive Solicitation, June 16,
2014, p. 3.

148 CAISO, Key Selection Factors in Selection of Successful Project Sponsors Relating to theZBTransmission Plan, May 1, 2014,
p.2.

149 CAIS02013-2014 Transmission Planning ProcessSummary of Accruel Project Sponsor CostsMiguel, November 11, 2014.

150 CAISO, Miguel 500 kV 375 MVAr Reactive Power Support Description and Functional Specifications for Competitive Solicitation,
May 1, 2014, p. 1.
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Hill-Llagas 115 kV Line intahe Spring 115 kV bus using @ortion of the idle Green ValleyLlagas 115 kV Line

right-of-way.

Bid window: April 16, 2014 - August 18, 2014

Bidders

f
il
f

NextEra Energy Transmission West, LLC
Brookfield California Transmission West, LLC
Pacific Gas and Electric Company

Winner: PG&E

ISOEvaluation Cost $165,912:51

ISO Projectost Estimate: $35-45 million, produced June 2014

Proposed IrserviceDate: May 2021152

Sycamore zZ Penasquitos
Need policy

Project 230 kV transmission line between SDG&E owned Sycamore and Penasquitos 230 kV substafigins.

Bid window: April 1, 2013- June 3, 2013

Bidders154
1 Abengoa T&D
1 Elecnor, Inc
1 SDG&E
1 Trans Bay Cable LLC

Winner: SDG&E

APSA: initial: $129,975,759 (2014). Revised 259,670,632 (2015)

Notes The CAISO filed the initial APSA between SDG&E and the CAISO with FERC on August 11, 2014 in Docket
No. ER142629-000. The CPUC issued its finaertificate for the project on October 13, 2016, and it required

the project to place the majority of the transmission line underground, whereas the CAISO specification
AOOOI AA OEAO OEA [ AET OEOU 1T &£ OEA TETA x1 Ol A-ofAvdy. D1 AAAA

151
152

153

154

CAIS02013-2014 Transmission Planning ProcessRevised Summary of Accrued Project Sponsor Costsovember 11, 2014, p. 1.
CAISO, Spring Substation Project (Morgan Hill Area) Description and Functional Specifications for Competitive Solicitatiane 26,
2014, p. 3.

CAISO, SycamorPenasquitos 230kV Line Description and Functional Specifications Eligible for Competitive Solicitation, April 1,
2013, p. 1.

CAISO, SycamorPenasquitos Project Sponsor Selection Report, March 4, 2014, p. 4.
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However, the CPUCertificate decision requires the SDG&E to underground the majority of the line, which

increases the estimated cost t$260 million and extended the energization date to June 30, 20185
ISOProject @stEstimate: $111-221 million, produced April 2013156
Proposed irservice date Initial - May 2017, RevisedJune 2018

Gates-Gregg
Need Reliability

Project The GatesGregg Project is a 230 kV transmission line that originates from the PG&E Gates Substation
and terminates at the PG&E Bgg Substation. The Gate&regg Project includes the transmission line itself, all

required work within the fence line of each substation is not includeds part of the Gateszregg Project.
Window: April 1, 2013- June 3, 201357

Bidders1ss

Elecnor Inc.

Isolux Infrastructure

PG&E and MidAmerican Transmission

Pattern Energy Group LP and the City of Pittsburg
G2G ProjectCo LLC (Trans Bay Cable)

=A =4 =4 -4 -4

Winner: PG&E and MidAmerican Transmission
Approved Sponsor Agreement: $ 157,021,766 (2013 dollars), signed August 31, 2014.
ISOProject @st Estimate: $115- $145 million159

Proposed Irservice Initially March 31, 2020, butnow December 2022 per the CAISO 2012018 transmission

plan.160

Notes Per a filing on May 17, 2018 in Docket No. ER41628, CAISO requested an amendment to the AP®A
revise the milestones so that the permitting and construction of the GateSregg Project could be put on hold
pending the results of the CAISO 2012018 transmission planning process. In reviewing the Gate&regg
001 EAAO ET O-P0A7 TransmBsiod Planmgrg Process, due to a decrease in the forecasted load the

GatesGregg Project may no longer be needé&t

155 CAISO TransmittaLetter, Docket No. ER1-1627-000, May 18, 2017, pp. 12.

156 CAISO, SycamorPenasquitos 230 kV Line Description and Functional Specifications Eligible for Competitive Solicitation, April 1,
2013, p. 2.

157 CAISO TransmittaLetter, Docket No.ER14-2347-000, July 1, 2014.

158 CAISO, Gates Gregg Selection Repprg.

159 CAISOGatesGregg 230 kV Description and Functional Specifications for Competitive Solicitation, April 1, 2013, p. 2.

160 CAISQ2017-18 Transmission PlanMarch 22, 2018, p135.

161 CAISGGates Greg Approved@®nsor Project Agreement,filed May 18, 2017 in Docket No. ER11628.
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Imperial Valley

Need policy

Project detait¢c com E6 Al 11 AAOT O OOAOOAOQEIT j11TAAOAA APDPOI @EI AOA
substation) and a 230 kV transmission line connecting the collector substation to the IV substation.

Bidders162

1 Imperial Irrigation District
1 Abengoa Transmissn & Distribution

Winner; Imperial Irrigation District 163
Winning bid: $14,283,122

Notes CAISO filed the APSA with FERC on May 23, 2014 in Docket No. ERZB-000 and FERCaccepted the
APSA effective July 23, 2014The APSAhad cost cap of $14,283,12264 The project began development in July
2013 and was originally scheduled for energization on May 15, 201%AISO received notice frorthe Imperial

Irrigation District on November 24, 2015 exercising its right to terminate the APSA
ISOProject @stestimate $25 million, produced 201365

Proposed IrserviceDate: January 2015

MISO

Duff-Coleman
Need: efficiency

Project MISO initiated its firstsolicitation processin January 2016when it issuedan RFHor a market efficiency
project known as the DuffColeman EHV 345 kV Competitive Transmission Project345-kV transmission line

connecting the Duff substation in southern Indiana to the Coleman EHV substation in wes Kentucky.
Bidders

1 Ameren Transmission Company of Illinois and PPL TransLink, Inc.
1 Duke-American Transmission Company, LLC
1 Edison Transmission, LLC

1 GridAmerica Holdings, Inc.

162 CAISO, Imperial Valley Project Sponsor Selection Report, July 11, 2011, p. 3.
163 CAISO, Imperial Valley Project Sponsor Selection Report, July 11, 2011, p. 1.
164 CAISOTransmittal Letter, Docket No. ER1%508, December 11, 2015, pi1.

165 CAISO, Imperial Valley Project Sponsor Selection Report, July 11, 2011, p. 2.
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1 ITC Midcontinent Development, LLC

1 Midcontinent MCN, LLC

1 NextEraEnergy Transmission Midwest, LLC
1 Republic Transmission, LLC

1 Southern Indiana Gas and Electric Company d/b/a Vectren Energy Delivery of Indiana, Incorporated and

Public Service Enterprise Group. Inc.
i Transource Energy, LLC
1 Xcel Energy Transmission Developnré Company, LLC.

Winner: Republic Transmission, LLC., a partnership between Big Rivers Electric Corporation and LS Power,
with a bid of $49.8 millioni¢ 2 ADOAT EA 4 OAT Oi EOOET 160 AEA ETAI OAAA A OE
$47 million in 2016 dollars. MISOstatedthat the firm rate base cap transfers escalation risk and administrative

and general cost increase risk away from customers.
ISOImplementationCost $1,331,940:67

Notes In March 2017 Republic Transmission petitioned FERC for itain transmission rate incentives related

to the Duff-Coleman project, including: 1) deferred recovery of prudently incurred precommercial costs

through creation of a regulatory asset; 2) full recovery of prudenthincurred costs if theproject is abandned

Al O OAAOGTT O AAUITA 2APOAT EA8O Ai1 6011 n oq O0A T £ A EUE
45% equity until the project AAEEAOAO AT i1 AOAEAT 1T PAOAGEI T N AT A 1q um
iT ANOGEOU j 02/ mgif a AEIODsutijedt GodtkeAckabalh QOE cap accepted by MISCOrhe
CommissionADBD OT OAA 2APOATI EA6O OANOAOGO &1 O ET AAT OEOGAO xEOE
the establishment of a regulatory asset for pr&eommercial costs!s®

ISOProjectCostEstimate: MISO estimated project cost was $58.9 millioH?°

166 MISO DuffColemanelection Report, December 20, 2016p. 38

167 MISQ Competitive Developer Selection Prockszurred Costs
https://cdn.misoenergy.org/Incurred%20Costs%20 -%20Duff-Coleman%20EHV%20345kV82322. pdf

168 Republic Petition, March 22, 2017Docket No. EL7-52-000, p. 2.

169 Republic Transmission, LL.Order Granting Petition for Declaratory Ordet61 FERC { 61,036(October 6, 2017.

170 MISQ Duff-Coleman Selection ReporDecember 20, 2016p. 5.
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APPENDIXC. ORDERNO. 1000 SOLICITATIONDETAILS

Hartburg Sabine
Project 500 kV line known as HartburgSabine Junction.The MISO scoping level estimated project cost was

reported as $122.4 millioni?t

Bidders

1 Avangrid Networks, Inc.

1 EasTex TransCo, LLC

1 GridLiance Heartland, LLC

1 ITC Midcontinent Development, LLC / HunTransmission Services, LC
1 Midwest Power Transmission Arkansas, LLC

1 NextEra Energy Transmission Midwest, LLC

9 Transource Energy, LLC

1 Verdant Plains Electric, LLC

1 Xcel Energy Transmission Development Company, LLC

Winner: NextEra Energy Transmission Midwest won theolicitation with a project implementation cost

capped at $114.8 million NextEra submitted an estimated annual transmission revenue requirement of

$95.0 million.172 The transmission revenue requirement will be capped only for the first ten years of the
D Ol E feAiCelif® Other NextEra cost caps include an ROE cap of 9.8%, an equity ratio cb#5%, and

AAPO 11 /1 0- & O OEA EEOOO OAT UAAOO 1T &£ OEA DOl EA

p2

ISOEvaluation Cost $1,137,24073

PJM

PJMhas conducted many solicitations for new projects since implementing OrderNo. 1000.174 PJM indicated
in a May 2019 presentation that the RTO incurred $447,717 tevaluate 2016 Proposal Windows 1, 2, and 3

and $1,230,402 toevaluatethe 2016/17 long term proposal window and Window 1 in 2017proposalst’s The

Brattle Reportonly estimates cost saving$or the Artificial Island solicitation.

171
172
173
174
175

MISO Hartburg-Sabine Selection ReporfNovember 27, D18, p. 5.

MISO Hartburg-SabineSelection Report, November 27, 2018 pp. 5-6.

MISO,Competitive Developer Selection Process Incurred Cosfanuary 252019.

See e.gFederal Energy Regulatory Commissio2017 Transmission Metrics Staff Repor(October 6. 2017) pp. 1618.
PJIMCost Containment Status and Next Sté¢ptay 16, 2019) atp. 20, https://www.pjm.com/ -/media/committees -
groups/committees/pc/20190516/20190516 -item-08-cost-containment-status-and-next-steps.ashx

CONCENTRIENERGYADVISOR$ G-11


https://www.pjm.com/-/media/committees-groups/committees/pc/20190516/20190516-item-08-cost-containment-status-and-next-steps.ashx
https://www.pjm.com/-/media/committees-groups/committees/pc/20190516/20190516-item-08-cost-containment-status-and-next-steps.ashx

@ APPENDIXC. ORDERNO. 1000 SOLICITATIONDETAILS

Avrtificial Island

PJM, which uses a sponsorship model to comply with Order 1000, does not prodysdanning-level estimates

of the transmission needs it issuesolicitations for. As such, theBrattle Reportuses a PSEGbidasA OOA £ZAOAT AA
AT Golestimate the cost saving$rom the Artificial Island solicitation. Concentric identified the sources of the

two figures Brattle used to estimate the savings, which Brattle claims were 60%, associated with gicitation

process. The table below summarizes these sources.

Brattle Report Atrtificial Island Cost Estimate Sources

O$ ELELEAOAT I

Competitive Bids and RTO/Incumbent Estimate of ~ Winning Competitive Bid O#1 00 OAKEBAIT
YT EQGEAT #1 0O Project Cost ($ M) ($ M) Winning Bid

Brattle Figure 13 $692 $280 60%

Source PJM Al update to TEAC,

PJM Atrtificial Island White
Paper, July 2015 at 12,
referencing PSR' 6 O 0 (
P2013_1x % O. Ax &

I—Zloniacn:feSe?(OS?)gdk\s/allilﬁ:?s. Interconnection + $_2M for
DE Interconnection)

The source of BrattleReportd O ZECOOA &£ 0 OEA )1 AOI AAT &6 Al76é» AOOEI AGA EO 03%0Q' DOl E/

March 3, 2017 at13 ($143 M
for 230 kV Line and Silver
Run Substation + $132M for
Hope Creek 2B

Biddersthat provided supplemental responsgs’

Dominion High Voltage (20131-1A)

Dominion High Voltage (20131-1C)

Transource (20131-¢ " @ j A1 01 EAO A O2AAAAOGAA 0OAT EA 01 xAO 00Ii
Northeast Transmission Development (20131-5A)

PSRG (20131-7K)

Virginia Electric and Power Company

First Energy Corporation

Pepco Holdings, Inc and Exelon Corporation

Atlantic Grid Holdings LLC

1 PSE&G

Winner: LS Power.

=A =4 =4 4 4 -4 -4 -4 -4

Notes See théArtificial Island CaseStudy in Section 4.1 of this report.

Ap South
Need Market Efficiency 2014/15 Long Term Proposal Window78

176 PJM, Atrtificial Island Project Recommendation, Juk®, 2015, at 12.
177 SeePJM websitehttps://www.pjm.com/planning/competitive _-planning-process/closed-artificial -island-proposals.aspx
178 PJM, Transmission Expansion Advisory Committee Market Efficiency Update, presented to the TEAC on June 9, 2@L6, p.
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Bidders179
Project Cost Estimate Schedule
($ million) Estimate
(months)
6C $41.1 32
6D $38.5 30
9A $267.1 59
14A $52.6 42
19G $46.6 33

Winner: Project 9A TranscourceEnergy (an AEP affiliate), with integration work completed by BG&E and

Allegheny Power PJM released the results of its assessment where it determined that Project 9A offered the

highest costbenefitratio 8 4 EA 0* - "1 AOA ADPDOI OA AnAdgui ZFAOPIDAAT I 1 AT AAG
executed a Designated Entity Agreement with Transource Energy on November 2, 2G%6.

Notes The proposed capital cost for Project 9A was $269,073,000, with upgrades on incumbent TO systems

bringing the cost to $340.6 million!82 PJMreevaluated Project 9A in four times (September 2017, February

2018, September 2018, and November 2018) and continued to find a favorable cdmnefit ratio. The

updated capital cost during a third reevaluation that found the project continued to have &vorable cost

benefit ratio, was $372.23 millioniss3
Proposed IrService Date2020

NYISO

NYISO has a sponsorship model and has carried out taolicitationszWestern NY and AC TransmissioMYISO
does not publicly release the winning bids but insteacpublishes project cost estimates produced by the

independent consultant Substation Engineering Co.

Western NY Public Policy
Need Policy

Project build a power line that would allow for increased deliveries from a major New York Power Authority

hydroelectric project and bring in renewable imports from Canada

79 PJMPJIM 2014/2015 Long Term Proposal Window Independent Cost Review White Papépril 28, 2016, p.1.

180 PJM, Transmission ExpansioAdvisory Committee Market Efficiency Update, presented to the TEAC on June 9, 2016, p. 5.

181 PJM Interconnection, L.L,@rder Accepting Subject to Condition and Suspending Proposed Agreement, 158 FERC 1 61,021,
(January 12, 2017) at P1.

182 PJM, Transmision Expansion Advisory Committee Market Efficiency Update, presented to the TEAC on June 9, 2016, p. 3.

183 PJMTransource Independence Energy Connection Market Efficiency Projestovember 15, 2018, pp10-11.
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Bidders

Table 2-3: Proposed Projects

Project Location
Developer Project Name D Category Type © / )
NRG Dunkirk Power Dunkirk Gas Addition OPPO2 OPPP ST Chautauqua, NY
North America Transmission Proposal 1 TO06 PPTP AC Niagara-Erie, NY
North America Transmission Proposal 2 7007 PPTP AC N'aga'a'E"e}q'\",Y' Wyoming,
North America Transmission Proposal 3 T008 PPTP AC Nlagara-Ene'.“r:Y, Wyoning
North America Transmission Proposal 4 7009 PPTP AC N'aga'a'E"eﬁsY' e ae
ITC New York Development 15NYPP1-1 Western NY AC T010 PPTP AC Niagara-Erie, NY
National Grid Mogerla bowgr ranster TO11 PPTP AC Niagara-Erie, NY
Solution
National Grid High Power Transfer Solution T012 PPTP AC Niagara-Erie, NY
NYPA/NYSEG Western NY Energy Link 1013 PPTP AC N'aga'a'E"e&':Y' Wyoming,
s::;n:ra Enaigy Tranemision:New Empire State Line Proposal 1 1014 PPTP AC Niagara-Erie, NY
y:rxk‘E’a Engey Transmission fiew Empire State Line Proposal 2 T015 PPTP AC Niagara-Erie, NY
e Niagara Area Transmission : i
Exelon Transmission Company _ TO17 PPTP AC Niagara-Erie, NY
Expansion
PPTP = Public Policy Transmission Project ST = Steam Turbine
OPPP = Other Public Policy Project AC = Alternating Current Transmission

Source: NYISO, Western NY Public Policy Transmission Planning Report (October 17, 204.7)5.
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Independent Third -Party Cost Estimates for Western NYroposals184

Project ID | Independent Cost Estimate: 2017 $M
T006 157
T007 278
T008 356
T009 487
T011 177
T012 433
T013 232
T014 181
T014_Alt 219
T015 159
T015_Alt 197
T017 299

Winner: NextEra Energy Transmission New York, Inc(ONEETNY) Empire State Line Project 1 (T014)85 The
project includes a new DysingeB45 kV substation, a new East Stolle 345 kV 17 switchyard, and a 345 kV line
connecting Dysinger and East Stolle substations, with a 700 MVA 345 kV phase angle regulator at the Dysinger

switchyard. All facilities will predominantly useexisting rights-of-way.186

Notes NEETNY filed an applicationwith the New York State Public Servic€ommissionin August2018 for a
certificate of environmental compatibility and public need to build, operate, and maintain the Empire State Line
Project. NEETNY also made difig with FERC to establish the architecture for a formula rate and requested
ROE adders, which FERC approved in November 20%7.

Proposed irservice dateJune 2022188

AC Transmission
Need:Policy

Project Two new 345-kV transmissionlines to address persistent transmission congestion at the Central East
(Segment A) electrical interface and Upstate New York/Southeast New York (UPNY/SENY, or SegmeiB).

Window: February 29, 2016- April 29, 2016

Bidders:Six Developers submitted 16 project propsals

184 NYISO, Western New York Public Policy Tmamission Planning Final Report, October 17, 2017.38.

185 NYISO Press ReleasdYISO Selects NextEra Transmission Project to Increase Access to Hydrg Pmiadyer 17, 2017.

186 NextEra Energy Transmission New York, Inépplication for a Certificate d Environmental Compatibility and Public Need New
York State Department of Public Service Case N®&-T-0499, Testimony of Michael LanonAugust 10, 2018, p4.

187 NextEra Energy Transmission New York, Int61 FERC 1 61,138 (Novemb&; 2017).

188 Transmission Hubhttps://www.transmissionhub.com/articles/2018/08/neetny -seeksregulatory-approval-in-new-york-of-345-
kv-empire-state-line-project.html

189 NYISO, AC TransmissioAC Transmission Public Policy Transmission Need Viability and Sufficiency Assessm&#ptember 16,
2016.
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AC Transmission Proposals

Source:NYISOESPWG/TPAS Presentation, September 26, 2016

Third party estimate of AC Transmission Proposal Costs

Source: NYISO, AC Transmission, Revised Draft Report Addendeim.
Winners:

Segment ANYISO staff recommended and the NYISdard approved Project T027 ajoint proposal by North
America Transmission and the New York Power Authorityo construct a double-circuit 345-kV line from Edic

to New Scotland.

1% NYISO, AC TransmissioAC Transmission Public Policy Transmission NeeViability and Sufficiency AssessmenSeptember 26,
2016, p.10.

191 NYISOAC Transmission Public Policy Transmission Planning Report Addendum, Draft, February 20, 2019, 1p.
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