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‘l 9 CO Imornia |SO Transmission Capability Estimates as an input to the CPUC Integrated
Resource Plan (IRP) Portfolio Development — White Paper

May 28, 2019

The ISO received comments on the topics discussed at the May 28, 2019 stakeholder call from the following:

Bay Area Municipal Transmission group (BAMXx)

California Public Utilities Commission — Staff (CPUC-Staff)

EDF-Renewables (EDF-R)

First Solar

Golden State Clean Energy (GSCE)

GridLiance West

San Diego & Electric (SDG&E)

The Cities of Anaheim, Azusa, Banning, Colton, Pasadena and Riverside (Six Cities)

N>R~ WNE

Copies of the comments and economic study requests submitted are located under the Transmission Capability Estimates as an input to
the CPUC Integrated Resource Plan meeting.

The following are the ISO’s responses to the comments.
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Resource Plan (IRP) Portfolio Development — White Paper

May 28, 2019

1.

Bay Area Municipal Transmission group (BAMx)
Submitted by: Paulo Apolinario

No

Comment Submitted

CAISO Response

1a

1. Stakeholder Involvement,and Timing and Frequency of Updates

BAMx appreciates the CAISO’s description of the steps involved in
transmission capabilityestimation and how these estimates are used to assist
the CPUC and the California Energy Commission (CEC) in developing the
renewable portfolios usedinthe CPUC’s IRP process and the CAISO’s annual
Transmission Planning Process (TPP). BAMx welcomes the CAISO’s due
diligence in providing the CPUC with updated transmission capabilityamounts
as well as renewable resource location selections (or, resource mapping) for
developing the portfolio for the 2019-2020 T PP, which would help avoid artificial
transmission congestion/overload issues thatwere found in the 2018-2019
TPP.

Although the White paper has alleviated many of BAMX’s concerns aboutthe
lack of transparencyinto the resource mapping aspectofthe feedbackloop
between the CPUC IRP and the CAISO TPP, we believe that the stakeholders
need to have an adequate opportunityto review and provide inputinto the
resource mapping process. BAMx expects several resource mapping issues
could be discovered asthe CAISO and the stakeholders alike have the
opportunity to review and assess the implications ofthe T PP renewable
portfolios for the base and sensitivity cases. T herefore, BAMx suggests that the
CEC involve stakeholders, as it has the CAISO, in the resource mapping
process. Overall, BAMx urges the CAISO to continue to engage the
stakeholdersin the process of modeling these renewable portfoliosin the
transmission planning power flow and production costmodeling cases, and
acknowledges thatthe issuance ofthe White Paperis the first constructive step
in that direction.

We understand that the CPUC IRP being on a two-year cycle versus the
CAISO TPPbeingonan annual cycle, presents challenges to manage the
information flow between these two processes. In the BAMx comments on the
CAISO 2018-19 Transmission Plan, dated November 30,2018, we had
included atimeline for CAISO’s consideration entailing an exchange of data
andinformationamong CAISO TPP,CPUC IRP, and involved stakeholders. In
AttachmentA, we have included excerpts from those prior comments —

Regarding the commentabout stakeholder involvementin resource
mapping process, the ISO believes that CPUC’s IRP proceeding would
be an appropriate forum to provide this inputbecause the mapping
processis led by the CPUC and precedes the transmittal of portfolios to
the ISO for study inthe TPP. This ISO initiative is an appropriate forum
for stakeholderinputon the developmentof the estimates.

The proposed timeline for data exchange provided by BAMx is not
feasible because oftwo main factors - (i) insufficienttime between the
different proposed milestones to conductthe necessaryanalysis,
especiallyas the planning staff have otheroverlapping responsibilities
in the same time frames, and (i) the precise timeline forthe CPUC’s
IRP process can vary somewhatfrom year to year, making this level of
scheduling precision infeasible.

The commentaboutthe need to refine the transmission capability
estimates using T PP studies as well as GIDAP studies is aligned with
howthe ISO currentlyrefines the transmission capabilityestimates. As
explained during the stakeholder call, GIDAP studies are the primary
source of information butnot the only source. The ISO takes into
accountthe results of production costsimulations and reliability studies
to refine the transmission capabilityestimates.

Regarding the commentabout providing stakeholders with an
opportunity to review and provide feedbackinto the refined
transmission capabilityestimates, draft production costsimulation and
deliverability results are usually presented at the November stakeholder
meeting and the stakeholders are provided the opportunityto comment.
The ISO will explore with the CPUC how the draft transmission
capabilityestimates can be presented to the stakeholders,and in which
forum (TPPor IRP).
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Comment Submitted

CAISO Response

specificallyon the Policy Assessment subject matter. Athough the CAISO had
found the BAMx-proposed timeline to be unrealistic “given the resource
requirements necessaryto conductthese studies and other planning activities”,
we continue to believe that this process/timeline is feasible and will ensure that
the TPP portfolios used to determine the reliabilityand policy-driven projects
are vetted by stakeholders and would also minimize the likelihood any
inefficientand unneeded Area Delivery Network Upgrades (ADNU) being
approved underanygiven TPP cycle. Two key aspects of the BAMx-proposed
approach andtimeline are as follows.

First, it envisions the CAISO refining its transmission capabilityestimates that
would be provided to the CPUC IRP - not only using the currentand past
Generator Interconnection Deliverability Allocation Procedures (GIDAP)
studies, but also utilizing the available production costsimulations studies
results for the prior year's T PP portfolios. If the prior year’s portfolios resultin
an excessive amountof renewable curtailments and congestion, the CAISO
would use its judgment,in consultation forthe CPUC and CEC, in determining
whetherthose results were credible orhave resulted purely from unrealistic
and/orinefficientresource mapping.

Second, this timeline allows stakeholders with an opportunity to review and
provide feedbackinto the CAISO’s refined transmission capabilityestimates. In
addition to the feedback stakeholders would provide on the refined transmission
capabilityestimates at the end of February, they also could provide feedback
on the preliminaryresults associated with those portfolios in the mid-November
timeframe.

In summary, we believe that meaningful stakeholder participation, and the use
of production costsimulations studies in the T PP that address potential
excessive generation curtailments, in addition to the T PP reliabilityand GIDAP
studies, would significantlyimprove the transmission capabilityestimation
process.
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1b

2. Need to Delay Major Transmission Approval Decisions Under Changing
Environment

As the CAISO pointed out during the May 28th stakeholder call, the
fundamental elements driving the transmission capabilityestimates are fluid. In
particular, the CAISO explained how the nested constraints and therefore the
boundaries ofthe transmission zones could change the transmission capability
estimates as a result of some factors, such as new transmission upgrades and
the overall transmission system topology. We also note that the CAISO is
considering revisions to the existing Deliverability Assessment Methodology
(DAM), whichiis expected to result in having reduced level of ADNUs needed to
accommodate full capacitydeliverability status (FCDS) generation. In other
words, the revised DAM would likely resultin having a greater amountof FCDS
resources that can be accommodated in a given transmission zone/area
relative to the existing transmission capabilityestimates. We appreciate thatthe
CAISO will use the existing DAM until the methodologyis changed. However, in
case any ADNUs are identified in the 2019-2020 TPP cycle as a Category 1
policy-driven transmission upgrade, we urge the CAISO to considerwhether
their answerwould be substantially different underthe revised DAM. T hatis, if,
underthe revised DAM, no such ADNU would be identified in Category 1, thus
any upgrade thatis identified under the existing DAM should be classified asa
Category 2 policy-driven upgrade to be further evaluated in the subsequent
TPPcycle.

Given other initiatives and venues underway, the scope of this meeting
was limited to Transmission CapabilityEstimates as aninput to the
CPUC Integrated Resource Plan. While several comments relate to
issues beyond the scope of the initiative, responses have been
provided to some extent to be helpful.

The ISO considers the criterialisted in tariff section 24.4.6.6 in
identifying Category 1 and/or Category 2 policy-driven transmission
solutions. One of the criteriais “the effect of uncertainty associated with
the above criteria, and any other considerations, thatcould affectthe
risk of stranded investment”.
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2. California Public Utilities Commission - Staff (CPUC-Staff)
Submitted by: Karolina Maslanka
No Comment Submitted CAISO Response
2a | 1. CPUC staff thanks the CAISO for hosting the stakeholder callon the
development of transmission capability estimates and looks forward to The ISO will continue to update information provided in the white paper
continued transparency. and presentation slides and supportfor the resource mapping effort,
The transmission capabilityestimates and upgrade costs are an importantinput | while respecting the confidentialityrequirements regarding information
to the RESOLVE model used withinthe CPUC IRP process. The CPUCrelies | relating to critical infrastructure. Itis not clearwhatadditional
on stakeholderinputas an additional layer of IRP inputand assumption vetting. | information is being requested beyond the definition of each
Forthis reason, itis importantthat parties have insightinto how the transmission zone and sub-zone and boundary information already
transmission capabilityconstraints and estimates for potential upgrades are provided by the ISO inthe white paperand presentation slides, and the
developed by the CAISO. Additionally, it is importantthat parties are able to ISO will follow up with CPUC staff.
apply the transmission estimates developed by CAISO to the specific
geographic areas pertinentto them. In orderto do so, parties need to know
what geographic area is within the bounds of each subzone referred to in the
table on the following page. Acknowledging the evolving nature of busbar
mapping as well as the confidentialitysurrounding critical energyinfrastructure,
CPUC staff requests that to the extent possible the CAISO provide additional
information regarding the definition of each transmission zone and sub-zone
andits boundaries.
2b | 2. CPUC staff requests thatthe CAISO include in the white paper or The ISO will work with the CPUC staff to clarifywhatis a “minor

elsewhere adefinition of “minor upgrades” and “major upgrades” as seen
inthetableonslide 10.

Understanding potential differences between the two upgrade types caninform
how they are used as inputs within RESOLVE and what post processing occurs
when CPUC staff collaborate with CEC staff to ensure that all constraints are
metas resources are mapped to specific busbars. Forexample,if a minor
upgrade can be distinguished from a major upgrade by the fact that it does not
entail any significantenvironmental impacts, this pointshould be considered by
CPUC staff withinthe RIP process. Forthis reason, CPUC staff request the
CAISO define the two upgrade types or ata minimum provide a description of
the primary differences (i.e., no significantenvironmental impacts, costs greater
than $50 million, etc.).

upgrade and what is a “majorupgrade”.
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2c | 3.CPUC staff affirms thata smoother transmission upgrade cost profile | The upgrade costs provided a range from $53 M to $2.3 B. For the

would benefitthe CPUC IRP process.

The upgrade estimates provided in the CAISO table are primarilyall for major
upgrades and the high incremental capabilityand costamounts are lumpyin
nature. The size and costof identified major transmission upgrades maybe
pose a significanthurdle to further generation resource buildoutin that specific
zone. The RESOLVE model used for IRP planning mayinstead selecta
different zone for generation buildoutas a more cost-effective option. It is
importantfor the CPUC to be aware of smaller potential upgrades thatmay
exist. A smoother cost profile with more intermediate options for lower cost
transmission investments would improve the ability with which RESOLVE could
selectthe mostoptimal portfolio of resources. Can the CAISO provide
estimates for more incremental transmission upgrades?

In addition, CPUC staff seeks to better understand to what extent minor
upgrades and major upgrades will be identified within the CAISO processesin
the future. The estimates recentlyprovided by the CAISO only identified one
minorupgrade and no secondaryupgrades (refer to “major upgrades #2”
columnsintable abowve”). Is the lack of these type of upgrades a function ofthe

zones and subzones defined, these upgrades generallyrepresentthe
next most costeffective upgrade for increasing the transmission
capabilityout of each zone. Forexample,one of the lowestcost
upgradesis the addition of another transformer inside of an existing
substation to address overloading of the existing transformation. T his
is obviously the next mostcost effective upgrade. The more expensive
upgradesare new 500kV lines that would be added to address
overloading of the existing 500 kV lines. A lower costincremental
upgrade to address overloading of the existing 500 kV linesis to add a
generation dropping remedial action scheme (RAS), but this upgrade
has already been assigned to generation in the interconnection queue
and has already been assumed in the capabilityof the existing system.
After the RAS, an additional, electricallyparallel 500 kV line is the next
mostcost effective upgrade.
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TPPand GIDAP process not being well-suited to identify them, is it an outcome
specific to the resource portfolios transmitted to the CAISO by the CPUC, or is
there a different reason for the low prevalence ofinformation regarding these
upgrade types?
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3. EDF Renewables

Submitted by: Justin Radl

No

Comment Submitted

CAISO Response

3a

1. The CAISO indicatesin the white paper that the primaryresource for the
information in the capabilityestimates comes from the GIDAP studies. The
white paper does not address the deliverability methodology (i.e. ELCC?) being
used, addinginformation related to the deliverabilitymethodologycould better
help the audience understand the system capability.

Thankyou for the comments.

The information presented in the white paperis based on the existing
deliverability methodology. Although a stakeholderinitiative is
underway regarding revising the existing deliverabilitymethodology, the
ISO does not have a final recommendation for revising the deliverability
methodology.

3b

2. Considering the various resources on the CAISO grid, some are better suited
as capacityresources while others are better suited as energy only resources.
EDF appreciatesthatthe CAISO takes this into consideration byconsidering
both FCDS and EODS transmission capabilitylevels. However, the CAISO
should clarify in the whitepaper why Energy Only resources can onlybe added
incrementallyto the FCDS. FCDS status does not grant preference to the
transmission system in the marketdispatch and therefore the currentamount of
FCDSresourcesin a zone should not be a factor in determining the amount of
EODS resources that can utilize that transmission capacityin a specific zone.

Generators that connectto the ISO system have the choice to select
FCDSor EODS. These generatorselections will ultimatelydetermine
how much FCDS and how much EODS generation will utilize the
transmission system in a specific zone. The ISO does notintend to
indicate thatEODS resources can onlybe incrementallyadded to the
FCDSresources. The CPUC’s IRP process makes the decision about
EO vs FCresource mix selected as part of the renewable portfolios.
The ISO only utilizes the FCDS transmission capabilityestimate asa
starting pointto estimate the incremental room foraccommodating
additional EQ resources with a reasonable expectation of renewable
curtailment.

3c

3. The whitepaperdoes a nice job of describing the interaction ofthe zones and
how the zones can be nested. Additional information on how the zones are
developed and at whatwould change azones boundarywould be a helpful
sectioninthe white paper.

The white paper and the stakeholder presentation clarified thatthe
zone boundaries for transmission capabilityestimation purpose are
dictated by the transmission constraints identified in the studies used
as key sources of information. Detailed maps showing various zonal
boundaries and theirinterrelationships are posted to the ISO market
participantportal. Information has been provided regarding the
approximate increase in the transmission capability for mostof the
zones and the costof the transmission upgrade thatwould increase the
capability. It is possible that the boundary of zones would change if
those upgrades were built, but how those boundaries would change
has not been determined.

3d

4. Thetable listing the Transmission Capabilityestimatesis a valuable tool for
anyone trying to understand where transmission capacitymay be available. The
table shows the increased capabilityand estimated costof the upgrade. A
suggestion to enhance table 2-1 would be to include the in-service date for the
upgrade to convey when it could be operational.

The upgrades utilized for incremental capabilityestimation purpose are
conceptual in nature. Because mostofthese upgrades are not firm and
because the portfolios selected by the CPUC are for the 2030
timeframe, the ISO believes that including conceptual in-service dates
would have limited value.
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Comment Submitted

CAISO Response

Estimated developmentand construction durations formany of the
conceptual upgrades are available to the interconnection customersin
the respective study area in the queue clusterreports, and can be
included with the Transmission Capabilityestimates, if available.

3e

5. ltis not clearin the whitepaperhow the CAISO sequences this study with the | As explained during the stakeholder presentation, the ISO typically
GIDAP study and the TPP study. A timeline showing what GIDAP study and
TPP study this effort is based on will help the audience assess the outlookin

the specific Transmission zones and sub-zones.

relies on the latest available GIDAP clusterreports. In some cases the
ISO relies on the GIDAP cluster that studied the highestamountof
generation (this may not always be the latest cluster).
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4. First Solar

Submitted by: John Sterling

No

Comment Submitted

CAISO Response

4a

First Solarappreciates the opportunity to provide commentsonthe CAISO’s
recentwhite paperoutlining ransmission capabilityestimates for the CPUC’s
Integrated Resource Plan (IRP). This white paper provides much-needed
transparencyon animportantinputto the State’s long-term planning process.
Understanding the trade-offs between transmission upgrades for full capacity
deliverability status (FCDS) and relying upon energy only deliverability status
(EODS)for incremental renewables provides the opportunity for a more
thoughtful dialogue on how resources getincorporated into the grid. It is
importantto note that these EODS estimates are just that; estimates, which
should be treated as indicative values for what could be possible.

In the white paper, the CAISO states that when calculating EODS, it is
assumed that non-zero marginal costfossil fuel resources and imports are
displaced. The resulting maximum amountofincremental resources, prior to
the triggering of an upgrade, determines the EODS for that portion of the
transmission system. While this provides a reasonable maximum benchmark
value, First Solar is concerned thatit may overstate the potential for new
resources to effectively take EODS senice in the future. Tothatend, we would
like the CAISO to provide additional clarityon the resources being displaced
and how they fit into traditional system dispatch.

Once the ISO receives the portfolios from the CPUC, they are studied
in full detail to confirm thatthe amountof EODS generationin the
portfolio can be accommodated. The resourcesand imports thatare
assumed to be displaced by the incremental EO resources in a specific
zone for the purpose of EO capabilityestimation are the existing non-
zero marginal costresources and any imports that come from such
resources.

4b

1. For the fossil fuel resources and imports being displaced, has the CAISO
reviewed their operating characteristics and relative flexibility? Forexample, are
these resources predominantlyquick start, fast ramping assets, or do they
include a non-trivial amountof resources thatare characterized by long lead
times to start/stop and slow ramping capabilities? Our concernis whether or not
a significantportion ofthe gas generation assumed to be offline is actually
needed for evening ramps, and is not capable of coming online close to the
operating hour of need for that ramp. If those resources have restrictions
regarding start/stop times, then they be required to be online at their Pmins
during the peak of the day, when many of the EODS projects would presumably
be onthe gridas well. Thiswould resultin either more curtailmentthan
anticipated, oran overstatementof the true nameplate EODS additions thatare
realisticallyfeasible. First Solar raises this question predominantlyto gaina

As mentionedinthe commentabove, the EODS capabilityestimates
are just that — estimates. These are not intended to be precisely
calculated numbers. Once the ISO receives the portfolios from the
CPUC, they are studied in detail to confirm thatthe amountof EODS
generationin the portfolio can be accommodated, including reviewing
the operating characteristics, as needed. The EO resources selected
as part of renewable portfolios are studied as part of the production
costsimulation runs. If these studies show unreasonable amounts of
curtailment, the ISO performs further investigations and refines the
capabilityestimates.
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clearerunderstanding of whether or not system dispatch considerations are
factored into these transmission capabilityestimates, as well as to highlightthe
potentialimportance of pursuing the major upgradesidentified in Table 2-1,
column B, to ensure FCDS status for the most resources possible.
4c | 2. Were these specific upgrades provided asinputs to the RESOLVE model,or | The table as shown in the white paperis provided to the CPUC. It is our
were just the costsand associated increasesin capabilityassociated withthem | understanding thatthe CPUC uses the data in this table to provide
provided to the CPUC? directinputto the RESOLVE model.
4d | 3.How doesthe RESOLVE modelidentify the tradeoff between FCDS with Please refer to RESOLVE documentation. The CPUC’s IRP processis

additional transmission related costs versus adding EODS? If the EODS limit
were reached, how would that impactthe incremental costand FCDS MW
value for new fransmission?

a more appropriate forum to submitthis question. The ISO and CPUC
are collaborating on ensuring thatthe inputs provided by the CAISO
align with the RESOLVE modeling needs.
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5. Golden State Clean Energy (GSCE)

Submitted by: Daniel Kim

No

Comment Submitted

CAISO Response

5a

A. Planning Scenarios

As the CAISO is aware, the CPUC is considering multiple 2045 framing study
scenarios whose results may inform “leastregrets” scenarios for 2030 and
beyond. GSCE fully supports this type of longer-term planning approach being
pursued by the CPUC. We strongly encourage the CAISO to work with the
CPUC in assessing the currenttransmission capabilities and limitations, not
only for meeting California’s 2030 requirements, but also for meeting, orat a
minimum putting California on a pathway for the requirements for 2045 and
beyond.

In addition to the CPUC’s three proposed framing scenarios (2045 high
electrification scenario, 2045 high biofuel scenario, and 2045 high hydrogen
scenario), GSCE submitted commentsiin the IRP proceeding urging the CPUC
to considera high electrification scenario with a existing bulk storage facilities
(e.g., Helms) for renewable integration and long-term storage. We believe the
CAISO should supportthe CPUC with data needed to test such a scenario and
to help facilitate this effort. T his proposed scenario will promote California’s
GHG reduction goals and provide directbenefits for disadvantaged
communities byreducing gas-fired generation in Northern California and the
Central Valley.

California’s energyagencies need to model the grid for how the future will look,
meaning a future with little to no fossil generation; more long duration energy
storage; significantlymore solar generation dispersed across the entire State; a
fully electrified economyin commercial buildings, homes, and transportation;
and more redundancyin the system to accountfor wildfire hazard and climate
change impacts. The CAISO should use its authority under Order 1000 andin
the TPP to study scenarios that include all the above future conditions. The
planning forinvestment in new transmission has to begin now even though
during the interim we will have to rely on more curtailmentofsolaras a solution
to manage overgeneration. The CAISO cannotonly rely on curtailmentand
energy-only solar developmentas a long-term solution since these tools are
onlyinterim band aids for our low or no carbon future.

The commenthas been noted. The ISO will continue to coordinate with
the state agencieson the matters highlighted in your comments.
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GSCE also supported a stakeholder proposalin the IRP proceeding thatthe
CPUC include a sensitivity analysis for full capacitydeliverabilityservice
(“FCDS”). We share a concern thatwithoutan FCDS sensitivity analysis, the
total system costs may be missingimportantassumptions abouttransmission
upgrades needed to support renewable energydevelopment within the state.

5b

B. Transmission Needs

For California to successfullymeetthe critical (butstill aspirational) targets of
100 percentcarbon-free electricityby 2045, a significantelectrical system build-
outis required over the next 25 years. GSCE has the experience to appreciate
the challenges and timing requirements for large-scale resource development.
It is not too early to begin planning and identifying trunk line transmission
required for the next 25 years. Given it can take a decade orlonger to develop
linearinfrastructure projects, GSCE believes the time is now to act on
California’s transmission needs.

Table 2-1inthe White Paper represents an excellentstarting point regarding
what the currenttransmission system may be able to do to meetfuture
California renewable energydevelopment. Butas the CAISO correctly
identifies, “before the 2019-2020 T PP, the last official renewable portfolio
transmitted to the ISO was the 33% RPS portfolio.” Understanding how the
existing and currentlyplanned transmission grid can and will meet California’s
statutorily required 60% RPS by 2030 is of upmostimportance to all market
participants.

GSCEbelieves itis importantfor the CAISO to help California regulators
understand the limitations ofthe currenttransmission system for meeting
California’s policyand demand needs, and that it is also importantto help them
understand the developmentdifficulties and timing requirements ofthe
corresponding build-out. If a significantbuild-outofthe intra- or inter-state grid
is required to meetthe State’s 2045 objectives, GSCE fears currentplanningin
the TPP-IRP space is not adequately ramping up and preparing forsuch a
build-out. Ourconcern s that the significantand laudable efforts to plan for
California’s 33% RPS have not transitioned quicklyenough to meet the
increased RPS requirements, and that planning for this next phase will require
even more lead time to plan and develop new transmission corridors. Planning

The ISO will continue to coordinate with the state agenciesonthe
matters highlighted in your comments.
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CAISO Response

cannotlag behind; developers need to know what California requires over the
nexttwo plus decades.

In addition to our concerns for transmission planning, several hurdles exist that
will slow the end goal of building more renewable generation thatis procured to
serve California’sload. Forone, the impactofnew marketparticipants that
serve load and procure energy has created some uncertaintyin the market.
Irrespective of this, we know that more renewable energywill need to be
developed to serve California’sload and meet California’s 2045 requirements.
Establishing more certaintyon the resource developmentside (i.e.,
transmission and generation) should onlybenefitLSEs that are determining
what and whento procure. Another hurdle isthe uncertaintyaround

understanding and modelling intertie limitations for out-ofstate (“O0S”) projects.

There are extreme challenges with new OOS transmission, including cost
allocationissues, and stakeholders need to better understand if proposed 00S
transmission projects help or hinder California’s efforts.

Page 14 of 24




e
%

3 California 1ISO

Stakeholder Comments

Transmission Capability Estimates as an input to the CPUC Integrated
Resource Plan (IRP) Portfolio Development — White Paper

May 28, 2019

6. GridLiance West

Submitted by: Michael Landgraf

No Comment Submitted CAISO Response

6a | GLWencourages developmentofmore robustpractices to determine and The reason for utilizing large-scale upgrades is that the portfolio
impose capabilitylimits. Sometimes, a conservative approach from CAISO developmentprocessisdone at a zonal level as opposed toa nodal
benefits ratepayers. However, in this case, is providing to the CPUC capabilies | level. Constraints identified in GIDAP studies that align well with the
that overly constrain the IRP solution. Specifically, CAISO by limitsits analysis | renewable zones tend to be area-wide constraints thatneed
to support full deliverability, identifies only large-scale upgrades, and ignores commensurate upgrades. Small-scale local upgrades are assumed to
system costs in setting additional energy-only limits. T hese limits preclude the | be assigned directlyto the generators responsible for the respective
CPUC from considering in the IRP renewables thatare located in development | upgradesin the respective GIDAP study areas.
areasthat are environmentallybeneficial and less expensive to develop. This
situation should be remedied. As described in the white paperand in the stakeholder presentation,

the interconnection studies are utilized because these studieslend
Instead of basing capabilities and upgrade costs on interconnection studies that | themselves particularlywell to the capabilityestimation effort owing to
look to peak deliverability, the capabilities should consider grid impacts from the fact that these studies evaluate amounts of generation in excess of
smallerresource additions and should look at societal costs, not full capital a typical portfolio size. It allows the ISO to identify constraints which
costsfor upgrades to supportfull deliverability. While CAISO may view its otherwise would not be identified in any other studies.
capabilities asrough estimates forthe CPUC’s and CEC’s consideration, these
capabilities are impacting the IRP outcomes and raising the expected portfolio | The purpose ofthe transmission capabilityestimates is to compare
costsin addition to potentially delaying California meeting its goals. relative transmission costs between differentzones. Capital costs are
generallyconsidered adequate for thisrelative comparison.
6b | GLWurges CAISO to:

1. Notapply new capabilities before a portfolio has been studied. In the short
run, this means, not remap resources outside of RESOLVE’s solution from
the 2017 - 2018 CPUC IRP and instead fully study them inthis current
Transmission Planning Process (TPP), yielding betterinformation about
congestion, constraints and costs and benefits of required upgrades;

2. Develop capabilityand cost parameters forthe IRP that have more steps,

or gradations, than just a single step, such thatinitial build outs in the short
run are not penalized by presuming very large upgrade costs;

3. Employan alternative energy-only methodologythat recognizesthata

smallamountofcurtailmentmaystill yield a cost-effective siting at some
level in a generation pocket;

The scope ofthis meeting was limited to the transmission capability
estimatesto be used as an input to the CPUC Integrated Resource
Plan. The use of transmission capabilityinformationin RESOLVE is
within the scope of the IRP process and these comments can be
submitted to that process.

While several comments relate toissues beyond the scope ofthe
initiative, responses have been provided to some extent to be helpful.

Theinitial mapping was studied and the curtailmentand congestion
results were presented in the November 2018 stakeholder meeting.
The 2019-2020 TPP cycle hasreceived a new set of portfolios and the
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4. Recognize that upgrades for additional renewable siting have benefits and | process calls forupdated mapping based on the latest information at
provide net costresults — not simply full upgrade costs - to the CPUC for hand.
its use in RESOLVE; and
5. Provide stakeholderinformation forany new or revised capabilityspecifying | The transmission capabilityestimates were intended to leverage the
the basis for the new or changed limit, including the presumed solution to information aboutlarge area-wide limitations. Small, local constraints
remedythe constraintand the method employed to develop cost estimates | and upgrades are assumed to be handledin GIDAP. Also, please note
for that constraint. Alow stakeholders to commenton these methods and thatin most of the renewable zones the RESOLVE model does notfully
findings before advising the CPUC or CEC to invoke them. utilize the transmission capabilityestimated for the existing system. So
the upgrade size and costs do not seem to impactresource selectionin
many areas. In one of the zones where RESOLVE selected resources
to fully utilize the capabilityestimate, the ISO considered five different
upgrade options that incrementallytested the additional capabilityat
lowerrenewable build outlevels and incorporated this informationin
the capabilityestimates provided in the white paper.
6¢c | GLW commentson various aspects of CAISO’s transmission capability The scope ofthis meeting was limited to the transmission capability

estimate process herein.

1. Need for Robust Determination of the Capabilities

The reason CAISO provides capabilityestimates to the CPUC is that CAISO
and CPUC have divided roles in optimizing the resource and grid buildoutin
California. No single model is employed to perform a full optimization across the
TPPandthe renewable resource selection. Rather CAISO uses portfolios from
the CPUC - portfolios that do not fully consider transmission constraints, and
the CPUC uses transmission constraints from the CAISO - constraints that do
not fully consider the generating resource trade-offs. GLW believes the goal of
CAISO’s provision of transmission information to the CPUC is to emulate as
best as possible an optimization of both transmission build-outand resource
selection. If a single optimization model was used to consider both transmission
and resources, the resulting transmission and renewable portfolios would meet
the constraints and values embedded in the optimization at least cost.

Given the “hand off’ of transmission information from CAISO to the CPUC;
however, such discrete “limits” create a risk of deviation from what otherwise
would be an optimal grid and resource buildoutresult.

estimatesas an inputinto the CPUC Integrated Resource Planning
proceedings. The transmission capabilityestimates table is one of the
inputsto the RESOLVE model which co-optimizesinvestmentand
dispatch for identifying the least-costresource portfolios. This
optimization is primarilywithin the scope ofthe IRP processand these
comments can be submitted to that process.

While several comments relate toissues beyond the scope ofthe
initiative, responses have been provided to some extent to be helpful.

The ISO understands the desire to make the estimatesas accurate as
possible. T herefore the ISO primarilyrelies onthe GIDAP studies which
use the rigorous deliverabilityassessmentmethodologywhich has
been vetted by stakeholders. The amountofdiligence and rigor that
goesinto identifying constraintsin GIDAP studies is the same as the
TPPstudies. The estimation aspects arises when the ISO is asked to
provide a MW capabilitynumber for large geographical zones which
may contain nuances such as nested constraints, looped systems and
ewvolving constraints. The ISO will explore with the CPUC how the
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GLW recognizes through our analysis the importance ofthese capabilities
being set properly. T here are two primaryreasons why this is the case.

1. Additional constraintsimposed by CAISO will cause the IRP solution to
consistof renewable resources thatare more expensive than the
resource mix that would be chosen withoutthe constraints.

2. Further,an IRP resource solution constrained in this way will
effectively! never cause CAISO to fully study in its Transmission
Planning Process the same constraintsit “estimated” and fed into the
CPUC analysis.

Forboth reasonsit is importantto both the IRP process andthe T PP process
that CAISO’s “estimates” are very accurate and representative ofwhat would
have resulted from a full TPP study.

The goal of the CPUC and CAISO individual studies should be to emulate what
would result from a jointoptimization as best as possible. GLW believesit is
importantthat CAISO apply the same level of rigor when declaring constraints
that it would during a full TPP study, and when that is not feasible, that CAISO
should offer its full methodologyand findings for stakeholder review as CAISO
is beginning to do with the subjectwhite paper.

draft transmission capabilityestimates can be presented to the
stakeholders, and in which forum (T PP or IRP).

6d

2. CAISO May Burden Ratepayers with Unnecessary Costs ifItIs Overly
Conservative

From CAISO’s white paperand discussion during the May 28, 2019 stakeholder
meeting, it seemsthere has been a tendency on the part of CAISO to oversize
the constraints and solutions. For example, CAISO looks to generation
interconnection queue information and suggests thatthe queues provide useful
insights because ofthe very large quantities of renewables thatare in the
queue. However, accommodating this high level of renewables resultsin
network constraints arising that may not exist at lower levels of buildout.
Considering high levels of renewable penetration to determine for capability
information also resultsin CAISO identifying large-scale upgrades, upgrades
that when priced into RESOLVE or the renewable mapping outcome resultin
renewables being shifted out of desirable renewable areas and into areas that

The area deliverabilitynetwork upgrades (ADNU) identified in GIDAP
are intended to reflectthe next costeffective incremental upgrade for
the associated area constraint. ADNUs are not required to make all the
queued generation deliverable.

Also, please note thatin mostof the renewable zones the RESOLVE
model does not fully utilize the transmission capabilityestimated for the
existing system. So the upgrade size and costs do not seem to impact
resource selectionin manyareas. In one of the zones where
RESOLVE selected resources to fully utilize the capabilityestimate, the
ISO considered five different upgrade options that incrementallytested
the additional capabilityat lower renewable build outand incorporated
this information in the capabilityestimates provided in the white paper.
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are, by their nature, less desirable — eitherenvironmentallyor cost-wise.
Further, CAISO is using a methodologythat limits energy-only (EO) buildoutto | The EO capabilityestimates do no implyzero curtailment. The starting
a level that would implyzero curtailmentinan area, and as discussed furtherin | pointfor these estimatesis the FCDS capabilityestimates and these do
Section 3 of our comments, this also negatively impacts the IRP solution. Being | notimply zero curtailmenteither.
overly conservative, or supersizing the buildoutassumptions ofthe proposed
solutions, has adverse impacts to Californiain the IRP by biasing away from
low-cost, high quality renewables thatcould otherwise be sited economically.
6e | 3.Methodology is Oriented Toward Deliverability; Deliverability is Only Deliverability constraints are used as a starting point because they
One Quality of Renewable Deploymentin the Grid provide a definite answer to the question of how many MWs can be
CAISO relieson generation interconnection studies to identify upgrades. accommodated behind a constraint. The methodologysupports EO
However, the bulk of the renewable portfolio new capacityis EO. Thus, the interconnection beyond FCDS interconnection as evidentfrom the
focus on full capacitydeliverability status (FCDS)in the analysis createsa numbers presentedin Table 2-1.
mismatch with the majorityof renewable capacitybeingindicated in the CPUC'’s
analysis. GLW urges CAISO, CPUC and stakeholders to considera
methodologythat supports EO interconnection beyond FCDS interconnection of
resources.
6f | 4. The CAISO’s Energy Only Methodology Needs Further Refinement to "Unilaterally’ satisfying renewable requirements and other buildout

Reflectthe Economics ofthe Grid.
CAISO has proposed to convey EO capabilities in excess of FCDS capabilities
onlyto the extent there is thermal generation orimports to back downin the
generation pocketofrelevance. As discussed above in Section 1, the goal of
CAISO’s capabilities should be to satisfy the renewable requirements and other
buildoutlimitations atleastcost — subjectto grid reliability. CAISO’s proposed
EO assessmenteffectively would assign an infinite costto any curtailmentof
the renewable resource wishing to interconnectas EO. Thatis if the capacityof
the generation pocketto reduce thermal orimportsis zero, no additional MWs
of capacityare accommodated unless the resource isless expensive than the
next best alternative by at least as much asthe majorupgrade cost(the FCDS
upgrade cost) identified by CAISO. Considerthe following example.

e InGenpocketA, the levelized cost of a solar plantis $50/MWh;

¢ Outside of Gen pocketA, the levelized costof a solarplantis

$55/MWh;

limitations atleast costis not the goal of transmission capability
estimation. Transmission capabilityestimation isan inputto the
RESOLVE tool as part of the CPUC’s IRP process. T he capability
estimation does not intend to satisfy any renewable requirements; it
doesnot try to optimize any transmission costs. It is merely one of a
number of pieces ofinformation considered in resource selection
performed by RESOLVE.

The ISO uses the CPUC provided portfolios developed using the
RESOLVE tool to determine if new transmission should be approved.
In the hypothetical example provided, not building the transmission
upgrade s the correctoutcome, and the generationin Gen pocketA
canstill be developed. The portfoliois nota cap on the amountof EO
generation that is permitted to be developed in the area. Developers
and load serving entities are free to develop and contractwith EO
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e Thereisno thermal generation orimports to decrementdown to
accommodate the energyduring peak production;

e An EO 500 MW facility added in Gen pocket A would experience 5%
curtailmentforlocal conditions;

e CAISO’sidentified majorupgrade coston a levelized basis is
$200/MWh.

The effective cost of the 500 MWfacilityin Gen pocketA could be thoughtof as
($50/MWh)/0.95, or $52.6/MWh. T his costwould still be less than procuring
renewables outside ofthe gen pocketat $55/MWh. Yet the costdifference
between the resources does not come close to overcoming CAISO’s major
upgrade costdetermined forthe FCDS resources. This means thateven though
Gen pocketA would fail CAISO’s test, it would have been lower cost to
Californians to site some MWs within the Gen pocketA.

An interesting result of CAISQO’s approachisthat it biases away from smaller
amounts of incremental EO by virtue of requiring any EO capacityto bearthe
full burden of a majorupgrade. It also biases againstsmaller generation
pockets on the grid — those that may not encompass significantthermal
generation orbe adjacenttoimportand export points. This bias serves no
productive value and only harms the resultantIRP solution.

GLW believes that it is importantto be more specific in the determination and
articulation ofthe algorithmsthatyield constraints and their costs. Constraints
and capabilities determined as partof the generation interconnection process
may only be based on peak case conditions, and they would represent
snapshotviews catered well to questions of deliverability, but would not be
appropriate to question the overall value proposition of siting more renewable
capacityinside the zone as compared to siting outside of the zone. GLW
expectsthat it will be necessary that CAISO invoke production coststudies to
properly set the capacities and the impactof exceeding the FCDS capacities for
purposes of accommodating more EO capacity. GLW encourages robust
discussion on alternatives, be it that CAISO runs a production costmodel to
determine the system cost at various buildoutlevels and/orthe amountof
curtailmentfor different EO buildoutlevels.

generationin the area that exceeds the amountof generationin the

portfolio.

Page 19 of 24




£
A

=35 California 1ISO

Stakeholder Comments

Transmission Capability Estimates as an input to the CPUC Integrated
Resource Plan (IRP) Portfolio Development — White Paper

May 28, 2019

No

Comment Submitted

CAISO Response

Certainly, it is not appropriate to assume zero MWs of EO should be
accommodated beyond the FDCS capacitysimply because no thermal
generation orimports deliver directlyto that area. Even inthe short run, GLW
recommends thatinstead CAISO work with the CPUC and stakeholders to
otherwise define any EO limitations consistentwith the true costof adding
resourceson a grid that has constraints, for example, by adding a costfactor
(suchas a multiplier) atgiven incremental additional EO levels that reflects the
fact that additional curtailmentofthe resource’s energymay be necessary as
buildoutincreases.

6g

5. Using full capital costas a “hurdle rate” for new constrained areas will
overly constrainthe IRP solutionand likely lead to sub optimal solution.
CAISO’s estimates of the costto exceed the capabilities seem to be based on
the full costof upgrading lines. Adding the full costof transmission system
upgrades, withoutconsidering anyadjunctbenefits — even the economicones -
will resultin a distorted renewable and grid buildout. Consider an example.

«  GenpocketC and Gen pocketD both are great renewable areas
where equally inexpensive, high quality renewables can be builtout at
prices lower than any other area.

«  GenpocketC requires an upgrade costing $25 million. Gen pocketD
requires an upgrade costing $30 million, and at these prices building
out either areais cheaperthan siting elsewhere. Based on these costs
alone CAISO'’s constraintcosts would resultin RESOLVE siting Gen
pocket C resourcesfirst, resulting in a portfolio heavy in Gen pocketC
and the need for the $25 million upgrade.

+  However, considerthe possibility that the upgrade in Gen pocketD
resulted in other grid benefits of $15 million, while the gen pocket C
upgrade had no impacton grid benefits beyond delivering the
renewables. The adjunctbenefits ofthe Gen pocket D upgrade means
that it would be the least cost solution (assuming of course all else is
equal).

The example shows thatusing capital costalone to drive the IRP portfolios
provides no confidence thatthe upgrade resultsin an optimal renewable and
grid buildout. Instead CAISO should ensure that the constraints embedded in
RESOLVE representcosts including other production costbenefits for the grid.

The hypothetical example does notseem realistic and assumesalevel
of precisionthatmay not be currently feasible. However the ISO is
open to reviewing specific examples based on real system
comparisons.

Economicbenefits of conceptual transmission upgrades are not
considered as partof the transmission capabilityestimation stage.
Transmission capabilityestimationisaninput into the portfolio creation
process. It is not an exercise in determining the optimal transmission
build out before receiving renewable portfolios from the CPUC.

Economicbenefits of transmission projects are accounted forin the
larger T PP framework and should not be confused with the exercise of
estimating the planning level cost of an upgrade required to
accommodate additional resourcesin a constrained area. Transmission
capabilityestimationisintended to be an input into the CPUC’s IRP
processandis notintended to a cost-benefitassessmentofconceptual
transmission upgrades as part of the TPP.

Also, the commentaboutcapital costs of upgrades alone driving the
IRP portfolios is inaccurate. Please note that in mostof the renewable
zones the RESOLVE model does notfully utilize the transmission
capabilityestimated for the existing system. So the upgrade size and
costs do not seem to impactresource selectionin manyareas. In one
of the zones where RESOLVE selected resources to fully utilize the
capabilityestimate, the ISO considered five different upgrade options
thatincrementallytested the additional capabilityat lower renewable
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Akin to how CAISO performsthe TPP, it is importantto look at both the costs
and the benefits of any upgrades being considered. T his is another example of
why itis beneficial for CAISO to conducta full T PP round on a portfolio before
settling on a constraint. A portfolio that results in congestion creates the ability
to define upgrades thatresolve the congestion, and an additional simulation run
canthen determine whatadditional benefits the upgrades accrue.

While this approach maysound involved and hypothetical, GLW's own analysis
found this to be meaningful and notoverly time consuming. T he analysis
presentedin GLW's Jan 2019 CPUC IRP Comments on the proposed Preferred
System Plan shows that the upgrades necessaryto accommodate substantial
levels of renewables in GridLiance West's footprint, though costing over $150
million, would produce benefits of significantlymore than $150 million with the
buildoutat the levels indicated by the CPUC’s portfolios. T hus, if these the
transmission projects were evaluated consistentlywith how they would be
under CAISO’s economic planning studies, itis expected thatthe projects
would be found to be beneficial, because they produce netsavings (benefits —
costs). Toassess the pros and cons of renewable siting based on the
transmission upgrade costs alone and ignoring the benefits of those projects —
benefits that may include congestion reliefbeyond the congestion caused by
the renewable build out— will not produce an optimal IRP solution.

Studying the portfoliosin the TPP (withoutfirst constraining the portfolios based
on the FCDS-based capabilityestimates) then determining the bestupgrades
would yield upgrade costs net of benefits, and the net benefits could be invoked
in the CPUC’s RESOLVE model. This would be much more appropriate than
using the full upgrade costs and ignoring any other transmission upgrade
benefits.

build out and incorporated thisinformation in the capabilityestimates
provided in the white paper. T hisis one case where the ISO went
beyond the information available through GIDAP studies and refined
the conceptual upgrade costnumber after testing different build out
options under different levels of renewable build outinthe TPP policy-
driven assessment.

6h

6. More information is needed about how CAISO designs the upgrades
thatwould resolve the constraint

It is unclearhow CAISO arrives onits proposed resolution to remedy the
constraints. More information is needed for changesin the capabilitynumbers if
transparencyfor stakeholders is valued. Specifically, CAISO should offer (i)
what study identified the constraint, including whatwas being studied, (ii) what
method or case was being used, and (i) what the findings were. CAISO should

Specific details ofall the constraints including the queued projects
responsible fortriggering the upgrades and their corresponding
locations are alreadyavailable in the GIDAP cluster reports for
respective study areas. These study reports are posted to the Market
ParticipantPortal. The methodologyto identify these constraints and
upgrades hasbeen vetted by stakeholders and is publiclyavailable on
the ISO website. Any conceptual upgrades thatrely on information from
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also provide information aboutwhatremedy was presumed and how the cost
was derived. GLW would also expectthat constraints would notbe as lumpy
(e.g., large-scale) asthey seem to be. For example, with the constraintaffecting
GLWsfootprint, the definition seems to suggest for siting beyond 700 MWs,
any additional MWs —be it 1 MWor 350 MWs would cost $150 million,and the
costto site an additional MW over the 700 MWs + 350 MWs would be infinite.
Again, these constraints simplydrive up the portfolio costto ratepayers.

Not only will costs be driven up, but the siting itself could be significantly
delayed. Forexample,assume CAISO identifiesa constraintin Gen pocketE,
and places a new limitation for Gen pocket E; when the CPUC runs the
RESOLVE model again two years later sites those constrained MWsin Gen
pocketF. CAISO maythen identify a new constraintfor Gen pocketF, add
costs to that siting and not studying those MWs. Two years later the MWs may
show up in Gen pocketG, and so forth. If on the other hand CAISO’s evaluation
of these constraints yields a more refined constraintrepresentation (e.g., Gen
pocketE can take 50 more MWs at $25 million, up to 100 MWs at $30 million,
up to 400 MWs at $35 million, etc.) then perhaps more of those low-cost
renewablesidentified bythe CPUC in that currentcycle’s IRP could be
accommodated. T he constraints should be defined smoothlywith smaller MW
increments; a more sophisticated treatmentis warranted and that can be
accomplished withoutadding additional complexity.

An earlier rendition of the implementation ofthese capabilities from the CPUC’s
RPS calculator days indicated thatupgrades were priced assuming 500 kV
paths were being added at published costs.2 As the grid gets built out, it
becomesincreasinglylikelythat generation pockets will arise for which the
remedyto constraintswill be not a large 500 kV line, but rather could be one or
more limited componentupgrades. Necessarilysupersizing solutions does a
dissenvice to Californians by creating a strong likelihood thatbuildoutin
desirable areas will then be deemed notcosteffective as a result of the added
costof the super-sized solution.

GLW requests that for each new capabilitylimitation CAISO defines, that
CAISO provide the specific details on the derivation of the quantities and costs.

the TPP are presented at stakeholder meetings and stakeholders are
provided the opportunityto commentoniit.

The transmission capabilityestimation focuses on large area upgrades
because portfolio resource selectionis on a zonal basis. Therefore
area-wide constraints lend themselves well for the purpose of capability
estimation. Local upgrades are assumed to be captured as the
responsibilityof generators that contribute towards local constraintsin
GIDAP studies.

The upgrades identified in the transmission capabilityestimates are
intended to be the next mostcost effective incremental transmission
upgrade for the associated large area constraint.
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6i | 7.Moreinformation is needed aboutwhen a constraintbecomes an IRP Typicallyarea constraints observed in GIDAP studies or previous TPP

constraint studies that limitresources on a zonal basis are identified for the

It is unclearwhatcriteria CAISO uses to recommend a new constraintor not. purpose of transmission capabilityestimation.

Surely constraints mustarise in manylocations across the grid. Yet CAISO only

recommend a few new constraints for the CPUC’s model. GLWencourages

CAISO to articulate for stakeholders their proposed basis for including that

constraintinthe CPUC’s RESOLVE model ornot.
6j | 8.Portfolios should flowinto the TPP and be studied before beinglimited | The transmission capabilityestimates are provided to the CPUC upon

by “estimated” new constraints not studied through the TPP

As touched uponin GLW commentSection 5, GLW believes it is better for
CAISO to err on the side of notincluding limiting renewable capabilitiesinan
IRP cycle for which a portfolio has not alreadybeen studiedina prior TPP
cycle.A casein pointis the constraintthat CAISO has proposed for GLW's
footprintin southern Nevada. It would seem much better to study portfolios that
result from the IRP inthe TPP, ratherthan never studying themin the TPPand
yet limiting the buildoutin the IRP based not on T PP results but on generation
interconnection studies. Studying a portfolioin the TPP would yield specific,
production costmodel-based results aboutthe MWs of the portfolio unable to
be accommodated as well as the benefits of relieving a constraintthrough the
proposed upgrades.

If instead CAISO anticipates a constraintwithoutstudying it through production
costmodelinginthe TPP and thenimposes the constraintthrough a new
capabilitylimitwith the CPUC, there is no ability for CAISO, CPUC, or
stakeholders to see in detail the impacts ofthe portfolio on the grid and the
costsand benefits of possible remedies. An approach such as this simply
ensures that no policyprojects are ever built even if such projects would have
resulted in a much better portfolio and transmission solution for Californians.

their request. The ISO relies on the best available information to fulfill
the CPUC’srequest. The decision torequestand use this information is
beyond the scope of this stakeholder meeting.

Regarding the commentabout this approach ensuring thatno policy
projectis ever built, please note that the ISO has approved seven
policy-driven projects since the introduction of policy-driven
assessmentframework.
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7a

Athough SDG&E supports how Full Capability Deliverability Status (FCDS)
estimates are derived through the Generation Interconnection Deliverability
studies, SDG&E believes that more information is needed to understand and
improve the rough estimates made around the Energy Only (EO) components.
SDG&E appreciates the CAISO acknowledging thatthe Energy Only estimates
are made using a generalized assumption reflecting that future zero-marginal-
costrenewable resources will displace all non-zero-carbon resources and
imports within a study area. T hisisa good starting pointthat can be further
improved with additional efforts such as:

The CAISO should augmentthe white paperwith a breakdown of how
much MW of non-zero-carbon resources and imports are used to
come up with the EO components for each transmission zones and
sub-zones

The CAISO should consider leveraging existing assessments or
performing an assessmentusing one of its production costsimulation
tools (PLEXOS or GridView) to determine a more accurate countof
how much new renewable could displace non-zero-carbon resources
andimports.

The purpose of EO generation hasbeen to avoid building transmission.
Tothe extent that the EO transmission estimates provided are too high,
then that estimate can be corrected after studying the portfolioin the
TPP. Tothe extent thatthe EO transmission estimate is too low, there
is nothing stopping generation from developing beyond the portfolio
amountidentifiedina particulararea.
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