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Executive Summary

This Report documents the results and recommendations of the 2021 Local Capacity Technical
(LCT) Study. The LCT Study assumptions, processes, and criteria were discussed and
recommended through the 2021 Local Capacity Technical Study Criteria, Methodology and
Assumptions Stakeholder Meeting held on October 31, 2019. On balance, the assumptions, and
processes used for the 2021 LCT Study mirror those used in the 2007-2020 LCT Studies.

During 2019 the CAISO conducted a stakeholder process to update the LCR criteria to the current
mandatory standards (NERC, WECC and CAISO) from its previous version that pre-dated any
form of NERC mandatory standards.! CAISO held open stakeholder meetings on May 30, July
18 and September 10, 2019 resulting in overwhelming support for aligning the LCR criteria with
the mandatory standards. The CAISO Board approved the alignment at its general session on
November 13-14, 2019.2 Tariff changes to implement the alignment were approved by FERC on
January 17, 2020, with no opposition from any market participant.® The mandatory standards are
closely aligned with old category C requirement as evident by the relatively small increase in
overall local capacity requirements, 517 MW or 2.2%, between the 2020 and 2021 requirements.
At the area and sub-area level results are mixed, while some areas and sub-areas have increased
requirements others have a decreased requirement with many smaller sub-areas being
eliminated.

The 2021 LCT study results are provided to the CPUC for consideration in its 2021 resource

adequacy requirements program. These resul

Capacity Requi r énnenan guantityoflocdl dagaétpnecessary to meet the LCR
criteria) and for assisting in the allocation of costs of any CAISO procurement of capacity needed
to achieve the Reliability Standards notwithstanding the resource adequacy procurement of Load
Serving Entities (LSEs).*

The load forecast used in this study is based on the final adopted California Energy Demand
2020-2030 Revised Forecast, developed by the CEC; namely the load-serving entity (LSE) and
balancing authority (BA) mid baseline demand with low additional achievable energy efficiency
and photo voltaic (AAEE-AAPV), posted on 3/4/2020:
https://efiling.energy.ca.gov/GetDocument.aspx?thn=232305&DocumentContentld=64305.

To aide procurement, this LCT study provides load profiles and transmission capacity information
that shows the effectiveness of local resources in meeting temporal local reliability needs.

1 see stakeholder webpage:  http://www.caiso.com/StakeholderProcesses/Local-capacity-technical-study-criteria-update

Stakeholder comments as well as CAISO responses are also linked on the webpage.

2 See: http://www.caiso.com/Pages/documentsbygroup.aspx?GrouplD=A45DA998-F13E-4856-861D-0277E98DSEGE

8 Available at: http://www.caiso.com/Documents/Jan17-2020-LetterOrderAcceptingTariffRevisions-
Updatel ocalCapacityTechnicalStudyCriteria-ER20-548.pdf

4 For information regarding the conditions under which the CAISO may engage in procurement of local capacity and the allocation of

the costs of such procurement, please see Sections 41 and 43 of the current CAISO Tariff, at:
http://www.caiso.com/238a/238acd24167f0.html.
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The studied results for 2021 are provided below and 2025 LCR needs are provided for
comparison:

2021 Local Capacity Needs

Capacity|
AugustQualifying Capacity Availablel 202LLCR Neeo
at Peak
QF/ . [NonSola| Solar Total Total .
Local Area Name ?IC/IW) (MW) (MW) (MW) (MW) Capacity Neede
Humblalt 0 19 0 19 19 130
North Coast/ North Bay 119 723 0 842 842 842*
Sierra 1183 920 5 2108 2103 1821*
Stockton 139 445 12 596 584 596
Greater Bay 604 6806 8 7418 7418 6353
Greater Fresno 216 2815 361 3392 3191 1694
Kern 5 330 78 413 335 413*
BigCreek/ Ventura 424 4454 250 5128 5128 2296
LA Basin 1197 | 8456 1 9664 9664 6127
San Diego/ Imperial Valle] 2 4003 356 431 4005 3838
Total 3889 | 29143 1081 34113 3361 24160
2025 Local Capacity Needs
Capacity
AugustQualifying Capacity Availablel 2029_.CR Neeg
at Reak
QF/ . [NonSola| Solar Total Total .
Local Area Name X/w\]/l) (MW) (MW) (MW) (MW) Capacity Neede
Humboldt 0 19 0 19 19 132
North Coast/ North Bay 119 723 0 842 842 837
Sierra 1183 920 5 2108 2103 1H7*
Stockton 116 491 12 619 607 619
Greater Bay 604 6732 8 7344 7344 6110*
Greater Fresno 216 2815 361 3392 3191 197%
Kern 5 330 78 413 335 186
Big Creek/ Ventura 424 2963 250 3637 3637 1002
LA Basin 1197 6215 11 7423 7423 6309
San Diego/ Imperial Valle 2 4438 378 4818 4440 3557
Total 3866 | 25818 | 1103 30787 | 30113 22090

* Details about magnitude of deficiencies can be found in the applicable section below. Resource deficient areas and
sub-area implies that in order to comply with the criteria, at summer peak, load may be shed immediately after the first
contingency.
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The estimated results for years 2022 and 2023 LCR needs are provided below:

2022 Estimated Local Capacity Needs (No technical studies conducted)

Capacity|
AugustQualifying Capacity Availablel 202 LCR Need
at Peak
QF/ . [NonSola] Solar Total Total .
Local Area Name E\KIAL{Nm) (MW) (MW) (MW) (MW) Capacity Neede
Humboldt 0 191 0 191 191 131
North Coast/ North Bay 119 723 0 842 842 842
Sierra 1183 920 5 2108 2103 1834
Stockton 139 445 12 596 584 596
Greater Bay 604 6806 8 7418 7418 6292
Greater Fresno 216 2815 361 3392 3191 1763
Kern 5 330 78 413 335 413
Big Creek/ Ventura 424 4454 250 5128 5128 2291
LA Basin 1197 | 8456 11 9664 9664 6387
San Diego/ Imperial Valle 2 4088 348 4438 4090 3640
Total 3889 | 29228 1073 34190 | 33546 24189

2023 Estimated Local Capacity Needs (No technical studies conducted)

Capacity|
AugustQualifying Capacity Availablel 208 LCR Neeg
at Peak
QF/. NonSola| Solar Total Total .
Local Area Name ?IC/lu\Nm) (MW) (MW) (MW) (MW) Capacity Needd
Huntooldt 0 191 0 191 191 131
North Coast/ North Bay 119 723 0 842 842 840
Sierra 1183 920 5 2108 2103 1371
Stockton 139 491 12 642 631 642
Greater Bay 604 6732 8 7344 7344 6231
Greater Fresno 216 2815 361 3392 3191 1832
Kern 5 330 78 413 335 306
Big Creek/ Ventura 424 4454 250 5128 5128 1013
LA Basin 1197 | 8456 11 9664 9664 6361
San Diego/ Imperial Valle| 2 4438 378 4818 4440 3481
Total 3889 | 29550 1103 34542 | 33869 22202

* Details about magnitude of deficiencies can be found in the applicable section below. Resource deficient areas and
sub-area implies that in order to comply with the criteria, at summer peak, load may be shed immediately after the first
contingency.
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The studied results for year 2020 LCR needs are provided below for comparison:

2020 Local Capacity Needs

Qualifying Capacity ,g\?;igcbltl)el Z%glt_eCQErNee 20DLCR Neec
at Peak y B Category C
QF/. NonSola] Solar Total Total . .
Local Area Name Xﬂu&/l) (MW) (MW) (MW) (MW) Capacity Need{ Capacity Needd
Humboldt 0 197 0 197 197 83 130
North Coast/ North Bay 117 715 1 833 832 742 742
Sierra 1168 986 6 2160 2154 1091 1764
Stockton 155 497 1 653 652 603 629
Greater Bay 617 6438 12 7067 7067 3970 4550
Greater Fresno 203 2583 372 3158 251 1694 1694
Kern 8 354 103 465 362 169 465
Big Creek/ Ventura 4@ 443 305 5060 5060 2154 2410*
LA Basin 1344 | 9078 17 10439 | 10104 7364 7364
San Diego/ Imperial Valle 4 3891 439 4334 3895 3895 3895
Total 4018 | 29082 1256 34356 33064 21865 23613

* Details about magnitude of deficiencies can be found in the applicable section below. Resource deficient areas and
sub-area implies that in order to comply with the criteria, at summer peak, load may be shed immediately after the first
contingency.

Overall, the capacity needed for LCR has increased by about 517 MW or about 2.2% from 2020
to 2021.

The LCR needs have decreased in the following areas: Big Creek/Ventura and San Diego due to
load forecast decrease, LA Basin due to new transmission projects, Stockton due to changes in
the LCR criteria, Kern due to decrease in available Qualifying Capacity, Fresno and Humboldt
requirement is the same.

The LCR needs have increased in the following areas: North Coast/North Bay due to change in
the LCR criteria, Bay Area and Sierra due to load forecast increase and change in the LCR criteria.

The narrative for each Local Capacity Area lists important new projects included in the base cases
as well as a description of the reason for changes between the 2020 and 2021 LCT study results.
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1. Overview of the Study: Inputs, Outputs and Options

1.1 Objectives

The intent of the 2021 LCT Study is to identify specific areas within the CAISO Balancing Authority
Area that have limited import capability and determine the minimum generation capacity (MW)
necessary to mitigate the local reliability problems in those areas, as was the objective of all
previous Local Capacity Technical Studies.

To aid procurement, this LCT study provides load profiles and transmission capacity information
that shows the effectiveness of local resources in meeting temporal local reliability needs.

1.2 Key Study Assumptions

1.2.1 Inputs, Assumptions and Methodology

The inputs, assumptions and methodology were discussed and agreed to by stakeholders at the
2021 LCT Study Criteria, Methodology and Assumptions Stakeholder Meeting held on October
31, 2019. Except for Study Criteria all other Methodology and Assumptions are similar to those
used and incorporated in previous LCT studies. The following table sets forth a summary of the
approved inputs and methodology that have been used in this 2021 LCT Study:

Table 1.2-1 Summary Table of Inputs and Methodology Used in this LCT Study:

Issue How Incorporated into this LCT Study:

Input Assumptions:

Transmission System Configuration | The existing transmission system has been modeled,
including all projects operational on or before June 1,
of the study year and all other feasible operational
solutions brought forth by the PTOs and as agreed to
by the CAISO.

Generation Modeled The existing generation resources has been modeled
and also includes all projects that will be on-line and
commercial on or before June 1, of the study year

Load Forecast Uses a 1-in-10 year summer peak load forecast

Methodology:
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Maximize Import Capability

Import capability into the load pocket has been
maximized, thus minimizing the generation required in
the load pocket to meet applicable reliability
requirements.

QF/Nuclear/State/Federal Units

Regulatory Must-take and similarly situated units like
QF/Nuclear/State/Federal resources have been
modeled on-line at qualifying capacity output values
for purposes of this LCT Study.

Maintaining Path Flows

Path flows have been maintained below all
established path ratings into the load pockets,
including the 500 kV. For clarification, given the
existing transmission system configuration, the only
500 kV path that flows directly into a load pocket and
will, therefore, be considered in this LCT Study is the
South of Lugo transfer path flowing into the LA Basin.

Performance Criteria:

All Performance Levels, including
incorporation of PTO operational
solutions

This LCT Study is being published based on the most
stringent of all mandatory reliability standards. In
addition, the CAISO will incorporate all new projects
and other feasible and CAISO-approved operational
solutions brought forth by the PTOs that can be
operational on or before June 1, of the study year.
Any such solutions that can reduce the need for
procurement to meet the mandatory standards will be
incorporated into the LCT Study.

Load Pocket:

Fixed Boundary, including limited
reference to published effectiveness
factors

This LCT Study has been produced based on load
pockets defined by a fixed boundary. The CAISO
only publishes effectiveness factors where they are
useful in facilitating procurement where excess
capacity exists within a load pocket.

Further details regarding the 2021 LCT Study methodology and assumptions are provided in

Section Ill, below.
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1.3 Grid Reliability

Service reliability builds from grid reliability because grid reliability is reflected in the Reliability
Standards of the North American Electric Reliability Council (NERC) and the Western Electricity
Coordinating Counci l (AWECCO) Regi onal Cri

Reliability Standards apply to the interconnected electric system in the United States and are

intended to address the reality that within an integrated network, whatever one Balancing

Authority Area does can affect the reliability of other Balancing Authority Areas. Consistent with

the mandatory nature of the Reliability Standards, the CAISO is under a statutory obligation to
ensure efficient use and reliable operation of the transmission grid consistent with achievement
of the Reliability Standards.® The CAISO is further under an obligation, pursuant to its FERC-
approved Transmission Control Agreement , t o
Criteria.o Applicable Reliability Criteria
criteria adopted by the CAISO (Grid Planning Standards).

The Reliability Standards define reliability on interconnected electric systems using the terms
fadeqguacyodo and Asecurity. o AfAdequacyo i s
aggregate electrical demand and energy requirements of their customers at all times, taking into
account physical characteristics of the transmission system such as transmission ratings and
scheduled and reasonably expected unschedul
ability of the electric systems to withstand sudden disturbances such as electric short circuits or
unanticipated loss of system elements. The Reliability Standards are organized by Performance
Categories. Certain categories require that the grid operator not only ensure that grid integrity is
maintained under certain adverse system conditions (e.g., security), but also that all customers
continue to receive electric supply to meet demand (e.g., adequacy). In that case, grid reliability
and service reliability would overlap. But there are other levels of performance where security
can be maintained without ensuring adequacy.

1.4 Application of N-1, N-1-1, and N-2 Criteria

The CAISO will maintain the system in a safe operating mode at all times. This obligation
translates into respecting the Reliability Criteria at all times, for example during normal operating
conditions (N-0) the CAISO must protect for all single contingencies (N-1) and common mode (N-
2) double line outages. Also, after a single contingency, the CAISO must re-adjust the system to
support the loss of the next most stringent contingency. This is referred to as the N-1-1 condition.

The N-1-1 vs N-2 terminology was introduced only as a temporal differentiation between two

teri a

secur
consi
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existing NERC Category P6 and P7 events. N-1-1 represents NERC Category C6 ( icatRlgor y
contingency, manual system adjustment, followed by another category PL.cont i ngency o) . T|
2 represents NERC Category P7 ( iany two circuits of a multiple

WECC-S2 (for 500 kV only) (fAangfwawo) cwirthihbse
adjustment between the two contingencies.

5 Pub. Utilities Code § 345
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1.5 Performance Criteria

As set forth on the Summary Table of Inputs and Methodology, this LCR Report is based on the
most stringent mandatory standard (NERC, WECC or CAISO). The CAISO tests the electric
system in regards to thermal overloads as well as dynamic and reactive margin compliance with
the existing standards.

1.5.1 Performance Criteria

Category PO, P1 & P3 system performance requires that all thermal and voltage limits must be
within their AApplicable Rating, o0 which, [
determined by the PTO or facility owner. Applicable Rating includes a temporal element such
that emergency ratings can only be maintained for certain duration. Under this category, load
cannot be shed in order to assure the Applicable Ratings are met however there is no guarantee
that facilities are returned to within normal ratings or to a state where it is safe to continue to
operate the system in a reliable manner such that the next element out will not cause a violation
of the Applicable Ratings.

The NERC Planning Standards require system
safely preparefort h e i Rle xftodl INowi ng t h e-1(staysvithin ddplicable Ratirngyd
after t h-8). Thisis commonlreferred to as N-1-1. Because it is assumed that some
time exists between the #Afirsto amd mddymeakeany
reasonable and feasible adjustments to the system to prepare for the loss of the second element,
including, operating procedures, dispatching generation, moving load from one substation to
another to reduce equipment loading, dispatching operating personnel to specific station locations
to manually adjust | oad from the substation
would removepre-i denti fied | oad from servi ce?® AlCategonyt
P2, P4, P5, P6, P7 and extreme event requirements in this report refer to situations when in real
time (N-0) or after the first contingency (N-1) the system requires additional readjustment in order
to prepare for the next worst contingency. In this time frame, load drop is not allowed per existing
planning criteria.

Generally, Category P2, P4, P5, P6, P7 and extreme event describes system performance that
is expected following the loss of two or more system elements. This loss of two elements is
generally expected to happen simultaneously, referred to as N-2. It should be noted that once
the fAinexto element is |l ost after the first

Criteria P1, the event is effectively a Category P6 or N-1-1 scenario. As noted above, depending
on system design and expected system impacts, the planned and controlled interruption of

5 A Special Protection Scheme is typically proposed as an operational solution that does not require additional generation and permits
operators to effectively prepare for the next event as well as ensure security should the next event occur. However, these systems
have their own risks, which limit the extent to which they could be deployed as a solution for grid reliability augmentation. While they
provide the value of protecting against the next event without the need for pre-contingency load shedding, they add points of potential
failure to the transmission network. This increases the potential for load interruptions because sometimes these systems will operate
when not required and other times they will not operate when needed.
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supply to customers (load shedding), the removal from service of certain generators and

curtail ment of exports may ibtey.uwd i lized to maintai

1.5.2 CAISO Statutory Obligation Regarding Safe Operation

The 1SO must maintain the system in a safe operating mode at all times. This obligation translates
into respecting the Reliability Criteria at all times. For example, during normal operating conditions
(8760 hours per year), the ISO must protect for all single contingencies (P1, P2) and multiple
contingencies (P4, P5) as well as common mode double line outages (P7). As a further example,
after a single contingency, the 1ISO must readjust the system in order to be able to support the
loss of the next most stringent contingency (P3 , P6 and P1+P7 resulting in potential voltage
collapse or dynamic instability).

Figure 1.5-1 Temporal graph of LCR Category PO-P7

PO + P7
Loading within A/R (normal) as well as making sure the system can Loading
support the loss of the most stringent next single element or credible Within A/R
double and be within post-contingency A/R (emergency). (emergency)
PO :P1, P2, P3, P4, P5 , Second
Loading Loading After P1 Manual trip
Within A/R Within A/R System Adjustment oceurs
(normal) (emergency) per NERC P6 in order P6
- to support the Loss of
First N-1 the next element. Loading
occurs Within A/R
{ —————e (30 min) - l (emergency)

Load Shedding Not Allowed After:

PO, P1, P2.1, P2.2EHV, P2.3EHV, P3, P4.1-5EHV, P5.1-56EHV, P6(High Density), P7(High Density)

Planned and Controlled Load Shedding Allowed After:

P2.2HV, P2.3HV, P2.4, P4.1-5HV, P4.6, P5.1-5HV, P6(Non-High Density), P7(Non-High Density)

The following definitions guide the CAI SO6s
mode operation and are used in this LCT Study:

Applicable Rating:

This represents the equipment rating that will be used under certain contingency conditions.
Normal rating is to be used under normal conditions.

Long-term emergency ratings, if available, will be used in all emergency conditions as long as
Afsystem readjustmento is provided in the
reduce the flow to within the normal ratings. If not available, the normal rating is to be used.

12
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Short-term emergency ratings, if availabl e, can be wused
provided i#imbde &aevaiorabl e i n orditaim thetlang-terra
emergency ratings where the element can be kept for another length of time (specific to each
element) before the flow needs to be reduced the below the normal ratings. If not available
long-term emergency rating should be used.

Temperature-adjusted ratings shall not be used because this is a year-ahead study, not a
real-time tool, and as such the worst-case scenario must be covered. In case temperature-
adjusted ratings are the only ratings available then the minimum rating (highest temperature)
given the study conditions shall be used.

CAISO Transmission Reqister is the only official keeper of all existing ratings mentioned
above.

Ratings for future projects provided by PTO and agreed upon by the CAISO shall be used.

Other_short-term ratings not included in the CAISO Transmission Register may be used as
long as they are engineered, studied and enforced through clear operating procedures that
can be followed by real-time operators.

Path Ratings need to be maintained within their limits in order to assure that proper capacity
is available in order to operate the system in real-time in a safe operating zone.

Controlled load drop:

This is achieved with the use of a Special Protection Scheme.

Planned load drop:

This is achieved when the most limiting equipment has short-term emergency ratings AND the
operators have an operating procedure that clearly describes the actions that need to be taken in
order to shed load.

Special Protection Scheme:

All known SPS shall be assumed. New SPS must be verified and approved by the CAISO and
must comply with the new SPS guideline described in the CAISO Planning Standards.

System Readjustment:

This represents the actions taken by operators in order to bring the system within a safe operating
zone after any given contingency in the system.

Actions that can be taken as system readjustment after a Category P1, P2.1, P2.2(EHV),
P2.3(EHV), P3, P4.1-5(EHV), P5.1-5(EHV), P6(high density area)&P7(high density area)

contingency:

1. System configuration change i based on validated and approved operating procedures

2. Generation re-dispatch

13
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a. Decrease generation (up to 1150 MW) i limit given by single contingency SPS as
part of the ISO Grid Planning standards (ISO SPS3)

b. Increase generation i this generation will become part of the LCR need

Actions, which shall not be taken as system readjustment after a Category P1, P2.1, P2.2(EHV),
P2.3(EHV), P3, P4.1-5(EHV), P5.1-5(EHV), P6(high density area)&P7(high density area)

contingency:

1. Load dropi based on the intent of the ISO/WECC and NERC criteria for category P1
contingencies.

An objective of the planning process is to minimize the likelihood and magnitude of Non-
Consequential Load Loss following Contingency events. NERC and ISO Planning standards
mandate that no load shedding should be done immediately after a Category P1, P2.1,
P2.2(EHV), P2.3(EHV), P3, P4.1-5(EHV), P5.1-5(EHV), P6(high density area)&P7(high density
area) contingency. The system should be planned with no load shedding regardless of when it
may occur (immediately or within 15-30 minutes after the first contingency). It follows that load
shedding may not be utilized as part of the system readjustment period T in order to protect for
the next most limiting contingency. Therefore, if there are available resources in the local area,
such resources should be used during the manual adjustment period (and included in the LCR
need) before resorting to shedding firm load.

Firm load shedding is allowed in a planned and controlled manner after the first contingency in
P2.2(HV), P2.3(HV), P2.4, P4.1-5(HV), P4.6, P5.1-5(HV) and after the second contingency in
P6(non-high density area), P7(non-high density area) & P1 system adjusted followed by P7
category events.

This interpretation tends to guarantee that firm load shedding is used to address Category P1,
P2.1, P2.2(EHV), P2.3(EHV), P3, P4.1-5(EHV), P5.1-5(EHV), P6(high density area)&P7(high
density area) conditions only under the limited circumstances where no other resource or
validated operational measure is available. A contrary interpretation would constitute a departure
from existing practice and degrade current
service interruptions.

Time allowed for manual readjustment:

Tariff Section 40.3.1.1, requires the CAISO, in performing the Local Capacity Technical Study, to
apply the following reliability criterion:

Time Allowed for Manual Adjustment: This is the amount of time required for the Operator to take
all actions necessary to prepare the system for the next Contingency. The time should not be
more than thirty (30) minutes.

14
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The CAISO Planning Standards also impose this manual readjustment requirement. As a
parameter of the Local Capacity Technical Study, the CAISO must assume that as the system
operator the CAISO will have sufficient time to:

QD make an informed assessment of system conditions after a contingency has

occurred;

2) identify available resources and make prudent decisions about the most effective

system redispatch;

3) manually readjust the system within safe operating limits after a first contingency

to be prepared for the next contingency; and

(4) all ow sufficient time for resources t

redispatch instructions. This all must be accomplished within 30 minutes.

Local capacity resources can meet this requirement by either (1) responding with sufficient speed,
allowing the operator the necessary time to assess and redispatch resources to effectively
reposition the system within 30 minutes after the first contingency, or (2) having sufficient energy
available for frequent dispatch on a pre-contingency basis to ensure the operator can meet
minimum online commitment constraints or reposition the system within 30 minutes after the first
contingency occurs. Accordingly, when evaluating resources that satisfy the requirements of the
CAISO Local Capacity Technical Study, the CAISO assumes that local capacity resources need
to be available in no longer than 20 minutes so the CAISO and demand response providers have
a reasonable opportunity to perform their respective and necessary tasks and enable the CAISO
to reposition the system within the 30 minutes in accordance with applicable reliability criteria.

15
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2. Assumption Details: How the Study was Conducted

2.1 System Planning Criteria

The following table provides a comparison of system planning criteria, based on the NERC

performance standards, used in the study:

Table 2.1-1: Criteria Comparison for Bulk Electric System contingencies

Contingency Component(s)

Mandatory
Reliability
Standards

Old Local
Capacity
Criteria

New Local
Capacity
Criteria

P0& No Contingencies

X

X

X

P10 Single Contingency
1. Generator {G

2. Transmission Circulft)(L
3. TransformerIY

4. Shunt Deeic

5. Single Pole (dc) Line

X X X X X

Xt
Xt
Xt

XX XXX

P20 Single contingency

1. Opening a line section w/o a fault

2. Bus Section fault

3. Internal Breaker fault-Bustie Breaker)
4. Internal Breaker fault{iBuBreaker)

X X X X

X X X X

P30 Multiple ContingendyG-1 + system adjustment and:

1. Generator {G

2. Transmission Circuit)(L
3. TransformerIY

4. Shunt Device

5. Single Pole (dc) Line

X X X X X

X

X X X X X

P40 Multiple ContingencyFault plusstuck breaker
1. Generator {G

2. Transmission Circult)(L

3. TransformerIY

4. Shunt Device

5. Bus section

6. Budie breaker

X X X X X X

X X X X X X

P56 Multiple ContingendyRelay failure (delayed clearing)

1. Generator {G

2. Transmigm Circuit {1)
3. TransformerIY

4. Shunt Device

5. Bus section

X X X X X

X X X X X

16




&> California I1SO

May 1, 2020
P66 Multiple ContingendyP1.2P1.5 system adjustment
and: X X
1. Transmission Circult)(L X X
2. TransformerIJ X X
3. Shunt Device X X
4. Bus section
P70 Multiple ContingencyFault plus stuck breaker
1. Two circuits on common struciye (L X X X
2. Bipolar DC line X X X
Extreme everitloss of two or more elements
Two generators (Common Me#e) G x4 X x4
Any P1-P1.3 & P1.5 system readjustadrfon ModePL NG X3 NG
All other extreme combinations. x4 ¥

1
2

System must be able to readjust to a safe operating zone in order to be able to support the loss of the
A thermal or voltage criterion violation risuftiagransformer outage may not be cause for a local area rel
requirement if the violation is considered marginal (e.g. acceptable loss of facility life or low voltage), of
violation will necessitate creation of a requirement.

Evaluate for risks and consequence, per NERC standards. No voltage collapse or dynamic instability a

dynamic instability

Evaluate for risks and consequence, per NERC standards.
5 Expanded to include any P1 system readjustment followed by any P7 withouEstucktageag&eltapse or
situations mitigation i ®dr

ared less than 250 M\lirectly affected by the outage.

Table 2.1-2: Criteria Comparison for non-Bulk Electric System contingencies

Mandatory Old Local New Local
Contingency Component(s) Reliability Capacity Capacity
Standards Criteria Criteria
P03 No Contingencies X X X
P16 Single Contingency
1. Genattor (&) X Xt X
2. Transmission Circult)(L X Xt X
3. TransformerIY X X2 X
4. Shunt Device X X
5. Single Pole (dc) Line X Xt X
P20 Single contingency
1. Opening a line section w/o a fault
2. Bus Section fault
3. Internal Breaker fault-Bustie Breaker)
4. Internal Breaker fault{uBreaker)

17
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P36 Multiple ContingendyG-1 + system adjustment and:
1. Generator {G

2. Transmission Circuit)(L

3. TransformerIY

4. Shunt Device

5. Single Pole (dc) Line

X X X X X
X %
X X X X X

P40 Multiple ContingencyFault plus stuck breaker
1. Generator {G

2. Transmission Circult)(L

3. TransformerIY

4. Shunt Device

5. Bus section

6. Budie breaker

P50 Multiple ContingendyRelay failure (delayed clear
1. Generator {G

2. Transmission Circuft)(L

3. TransformerIY

4. Shunt Device

5. Bus section

P60 Multiple Contingen@/P1.2P1.5 system adjustment an
1. Transmission Circult)(L

2. Transformer1Y

3. Shunt Device

4. Bus section

P70 Multiple ContingencyFault plus stuck breaker
1. Two circuits on common struc2ire (L
2. Bipolar DC line X

X

Extreme everdloss of two or more elements
Two generators (Common Me#e) G X
Any P1-P1.3 & P1.5 system readjusted (@oMate)-2 X3
All other extreme combinations.
1 System must be able to readjust to a safe operating zone in order to be able to support the loss of the n
2 Athermal or voltage criterion violation resulting from a watefermay not be cause for a local area reliabili

requirement if the violation is considered marginal (e.g. acceptable loss of facility life or low voltage), oth
violation will necessitate creation of a requirement.

Evaluate for risksdaconsequence, per NERC standards. No voltage collapse or dynamic instability allows

A significant number of simulations were run to determine the most critical contingencies within
each local area. Using power flow, post-transient load flow, and stability assessment tools, the
system performance results of all tested contingencies were measured against the system
performance requirements defined by the criteria shown in Tables 1 and 2. Where the specific
system performance requirements were not met, generation was adjusted until performance
requirements were met for the local area. The adjusted generation constitutes the minimum
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generation needed in the local area. The following describes how the criteria were tested for the

specific type of analysis performed.

2.1.19 Power Flow Assessment:

Table 2.1-3 Power flow criteria

Contingencies ThermaCriteria VoltageCriterid
PO Applicable Rating Applicable Rating
P13 Applicable Rating Applicable Rating
P2 Appicable Rating Applicable Rating
P3 Applicable Rating Applicable Rating
P4 Applicable Rating Applicable Rating
P5 Applicable Rating Applicable Rating
P64 Applicable Rating Applicable Rating
pP7 Applicable Rating Applicable Rating
P1 + P? - No VoltagCollapse

1 Applicable Rating i Based on CAISO Transmission Register or facility upgrade plans
including established Path ratings.

2 Applicable Rating i CAISO Grid Planning Criteria or facility owner criteria as appropriate.

% Following the first contingency (N-1), the generation must be sufficient to allow the
operators to bring the system back to within acceptable operating range (voltage and
loading) and/or appropriate OTC following the studied outage conditions and be able to
safely prepare for the loss of the next most stringent element and be within Applicable
Rating after the loss of the second element.

4 During normal operation or following the first contingency (N-1), the generation must be
sufficient to allow the operators to prepare for the next worst N-1 or common mode N-2
without pre-contingency interruptible or firm load shedding. SPS/RAS/Safety Nets may be
utilized to satisfy the criteria after the second N-1 or common mode N-2 except if the
problem is of a thermal nature such that short-term ratings could be utilized to provide the
operators time to shed either interruptible or firm load.
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2.1.20 Post Transient Load Flow Assessment:

Table 2.1-4 Post transient load flow criteria

Contingencies ReactiveMargin Criteria

Selected Applicable Rating

L If power flow results indicate significant low voltages for a given power flow contingency,
simulate that outage using the post transient load flow program. The post-transient
assessment will develop appropriate Q/V and/or P/V curves.

2 Applicable Rating 1 positive margin based on the higher of imports or load increase by 5%
for N-1 contingencies, and 2.5% for N-2 contingencies.

2.1.21 Stability Assessment:
Table 2.1-5 Stability criteria

Contingencies Stability Criteria

Selected Applicable Rating

1 Base on historical information, engineering judgment and/or if power flow or post transient
study results indicate significant low voltages or marginal reactive margin for a given
contingency.

2 Applicable Rating i CAISO Grid Planning Criteria or facility owner criteria as appropriate.

2.1.22 Engineering Estimate for Intermediate Years:

Due to combined CEC/CPUC/CAISO timelines required by the RA process, the 1ISO must
estimate LCR requirement for intermediate years, between the technical studies run for years one
and five.

ISO will be using an engineering estimate for intermediate years. Elements of the engineering
judgement estimates are described below:

21.22.1 Net Peak Load Growth driven estimate

Assuming nothing else changes, no transmission or resource mix changes, including no changes
to long-term contractual arrangements, the increase (or decrease) in LCR, assuming a linear
function, will be estimated based on ratio of load growth to ratio of LCR needs to be multiplied by
the number of years using the following formula:

LCR for Year of Need = Year 1 LCR + [(Year 5 LCR-Year 1 LCR)/4] X (Year of Need-Year 1)

For non-linear functions, like voltage collapse or dynamic instability, ISO will use engineering
judgment in order to provide estimated LCR requirement.
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2.1.22.2 Single New Transmission driven estimate

Assuming nothing else changes, no load growth, no other new transmission projects or resource
mix changes, including no changes to long-term contractual arrangements, the increase (or
decrease in LCR) will be estimated based on a step function (usually decreasing the LCR needs)
in the year when the transmission project is supposed to be first operational (if in-service before
June 1-st of estimated year for summer peaking areas).

21223 Single New Resource driven estimate

Assuming nothing else changes, no load growth, no new transmission projects or any other
resource mix changes, including no changes to long-term contractual arrangements, the increase
(or decrease in LCR) will be estimated based on a step function if:

a) The new resource is catalogued with a higher dispatch priority or the same priority as the
marginal resource used for establishment of LCR need AND

b) The new resource has a significantly different (10% or more) effectiveness factor
difference vs. the marginal resource used for the establishment of the LCR need.

Priority dispatch order (from LCR study manual):
1. QF/MUNI/State/Federal
2. RA resources under long-term contracts

3. Unknown contractual status

21224 Single Change in Resource contractual status driven estimate

Assuming nothing else changes, no load growth, no new transmission projects or resource mix
changes, including no changes to other long-term contractual arrangements, the increase (or
decrease in LCR) will be estimated based on a step function if:

a) The resource is moving to a higher dispatch priority or the same priority as the marginal
resource used for establishment of LCR need AND

b) The resource has a significantly different (10% or more) effectiveness factor difference vs.
the marginal resource used for the establishment of the LCR need.
21225 Single Known Resource Retirement driven estimate

Assuming nothing else changes, no load growth, no new transmission projects or other resource
mix changes, including no changes to long-term contractual arrangements, the increase (or
decrease in LCR) will be estimated based on a step function if:

a) The retired resource was included in a higher dispatch priority or the same priority as the
marginal resource used for establishment of LCR need AND

b) The resource has a significantly different (10% or more) effectiveness factor difference vs.
the marginal resource used for the establishment of the LCR need.
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21.226 Multi Reason Change driven estimate

From multi-year available LCR studies the ISO will use engineering judgement, guided by the
above explain single change principles, in order to estimate intermediate year LCR needs any
time more than one factor is influencing the LCR results:

a) Net peak load growth

b) New transmission project(s)

c) New resource(s)

d) Change in resource contractual status

e) Known resource retirement(s)

2.2 Load Forecast

2.2.1 System Forecast

The California Energy Commission (CEC) derives the load forecast at the system and
Participating Transmission Owner (PTO) levels. This relevant CEC forecast is then distributed
across the entire system, down to the local area, division and substation level. The PTOs use an
econometric equation to forecast the system load. The predominant parameters affecting the
system load are (1) number of households, (2) economic activity (gross metropolitan products,
GMP), (3) temperature and (4) increased energy efficiency and distributed generation programs.

2.2.2 Base Case Load Development Method

The method used to develop the load in the base case is a melding process that extracts, adjusts
and modifies the information from the system, distribution and municipal utility forecasts. The
melding process consists of two parts: Part 1 deals with the PTO load and Part 2 deals with the
municipal utility load. There may be small differences between the methodologies used by each
PTO to disaggregate the CEC load forecast to their level of local area as well as bar-bus model.

2.2.2.1 PTO Loads in Base Case

The methods used to determine the PTO loads are, for the most part, similar. One part of the
method deals with the determination of the division’ loads that would meet the requirements of 1-
in-5 or 1-in-10 system or area base cases and the other part deals with the allocation of the
division load to the transmission buses.

a.Determination of division loads

The annual division load is determined by summing the previous year division load and the current
division load growth. Thus, the key steps are the determination of the initial year division load and

7 Each PTO divides its territory in a number of smaller area named divisions. These are usually smaller and compact areas that have
the same temperature profile.
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the annual load growth. The initial year for the base case development method is based heavily
on recorded data. The division load growth in the system base case is determined in two steps.
First, the total PTO load growth for the year is determined, as the product of the PTO load and
the load growth rate from the system load forecast. Then this total PTO load growth is allocated
to the division, based on the relative magnitude of the load growth projected for the divisions by
the distribution planners. For example, for the 1-in-10 area base case, the division load growth
determined for the system base case is adjusted to the 1-in-10 temperature using the load
temperature relation determined from the latest peak load and temperature data of the division.

b.Allocation of division load to transmission bus level

Since the loads in the base case are modeled at the various transmission buses, the division
loads developed must be allocated to those buses. The allocation process is different depending
on the load types. For the most part, each PTO classifies its loads into four types: conforming,
non-conforming, self-generation and generation-plant loads. Since the non-conforming and self-
generation loads are assumed to not vary with temperature, their magnitude would be the same
in the system or area base cases of the same year. The remaining load (the total division load
developed above, less the quantity of non-conforming and self-generation load) is the conforming
load. The remaining load is allocated to the transmission buses based on the relative magnitude
of the distribution forecast. The summation of all base case loads is generally higher than the load
forecast because some load, i.e., self-generation and generation-plant, are behind the meter and
must be modeled in the base cases. However, for the most part, metered or aggregated data with
telemetry is used to come up with the load forecast.

2.2.2.2 Municipal Loads in Base Case

The municipal utility forecasts that have been provided to the CEC and PTOs for the purposes of
their base cases were also used for this study.

2.3 Power Flow Program Used in the LCR analysis

The technical studies were conducted using Gener ¢
PSLF) program version 21.0 07 and Power Gembs Tr ans mi Refiabiliyn Ade g
Assessment (TARA) program version 1902. This GE PSLF program is available directly from GE

or through the Western System Electricity Council (WECC) to any member and TARA program is

commercially available.

To evaluate Local Capacity Areas, the starting base case was adjusted to reflect the latest
generation and transmission projects as well as the one-in-ten-year peak load forecast for each
Local Capacity Area as provided to the CAISO by the PTOs.

Electronic contingency files provided by the PTOs were utilized to perform the numerous
contingencies required to identify the LCR. These contingency files include remedial action and
special protection schemes that are expected to be in operation during the year of study. A CAISO
created EPCL (a GE programming language contained within the GE PSLF package) routine
and/or TARA software were used to run the combination of contingencies; however, other routines
are available from WECC with the GE PSLF package or can be developed by third parties to
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identify the most limiting combination of contingencies requiring the highest amount of generation
within the local area to maintain power flows within applicable ratings.

2.4 Estimate of Battery Storage Needs due to Charging Constraints

Local areas and sub-areas have limited transmission capability and therefore rely on internal
resources to be available in order to reliably serve internal load. Battery storage will help serve
local load during the discharge cycle, however it will also increase local load during the charging
cycle.

Due to recent procurement activities geared toward the acquisition of this type of technology, the
CAISO is herein estimating the characteristics (MW, MWh, discharge duration) required from
battery storage technology in order to seamlessly integrate in each local area and sub-area.

The CAISO expects that for batteries that displace other local resource adequacy resources, the
transmission capability under the most limiting contingency and the other local capacity resources
must be sufficient to recharge the batteries in anticipation of the outage continuing through the
nightandi nt o the next dayds peak | oad period.

For each local area and sub-area, the CAISO has estimated the battery storage characteristics,
given their unique load shape, constraints and requirements as well as the energy characteristics
of other resources required to meet standards. Due to this fact, the strict addition of the sub-area
battery storage characteristics (MW, MWh and duration) may not closely align with the overall
local area battery storage characteristic requirements (MW, MWh and duration).

Assumptions

1) Total load serving capability includes capability from transmission system and local
generation needed for LCR under the worst contingency.

2) Storage added replaces existing generation MW for MW. First the batteries will replace as
much as possible of existing gas resources, Second if the area and/or sub-area has run
out of gas resources to displace then other technologies may be reduced in order to
determine the maximum battery charging limit.

3) Effectiveness factors are assumed not to be a factor. Battery storage is assumed to be
installed at the same sites where resources are displaced or assumed to have the same
effectiveness factors.

4) Deliverability of incremental storage capacity is not evaluated. It is assumed battery
storage will take over deliverability from old resources through repower. Any new battery
storage resource needs to go through the generation interconnection process in order to
receive deliverability and it is not evaluated in this study. CAISO cannot guaranty that
there is enough deliverability available for new resources. New transmission upgrades
may be required in order to make such new resources deliverable to the aggregate of
load.

5) Includes battery storage charging/discharging efficiency of 85%.
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6) Daily charging required is distributed to all non-discharging hours proportionally using
delta between net load and the total load serving capability.

7) Energy required for charging, beyond the transmission capability under contingency
condition, is produced by other LCR required resources within the local area and sub-area
that are available for production during off-peak hours.

8) Hydro resources are considered to be available for production during off-peak hours,
however these resources are energy limited themselves and based on past availability
data they can have severely limited output during off-peak hours especially during late
summer peaks under either normal or dry hydro years.

9) The study assumes the ability to provide perfect dispatch and the ability to enforce
charging requirements for multiple contingency conditions (like N-1-1) in the day ahead
time frame while the system is under normal (no contingency) conditions. CAISO software
improvements and/or augmentations are required in order to achieve this goal.

Installing battery storage with insufficient characteristics (MW, MWh and duration) will not result
in a one for one reduction of the local area or sub-area need for other types of resources. The
CAISO expects that the overall RA portfolio provided by all LSEs to account for the uplift, beyond
the minimum LCR need, in MWs required from other type of resources for all areas and sub-areas
where LSEs have procured battery storage beyond the charging capability or with incorrect
characteristics (MW, MWh and duration). If uplift is not provided the CAISO may use its back stop
authority to assure that reliability standards are met throughout the day, including off-peak hours.
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3. Locational Capacity Requirement Study Results

3.1 Summary of Study Results

LCR is defined as the amount of resource capacity that is needed within a Local Capacity Area
to reliably serve the load located within this area. The results of the CAISO6s anal ysis a
summarized in the Executive Summary Tables.

Table 3.1-1 2021 Local Capacity Needs vs. Peak Load and Local Area Resources

Peak Loa( 202 LCR aj
0,
202 Total (1in10) | % of Peak TotalNQCLocal Are{ 202LLCR as % o

LCR (MW) (MW) Load Resouces (MW) TotaINQC

Humboldt 130 153 85% 19 68%
North Coast/North Bay 8 1466 58% 842 10046
Sierra 1821 1865 98% 2108 8694+
Stockton 596 1113 586 596 1006
Greater Bay 6353 10780 5% 7418 86
Greater Fresno 1694 3189 53% 3392 50%6**
Kern 113 1285 320 413 10096*
Big Creek/Ventura 2296 4451 526 5128 45%
LA Basin 6127 18930 3% 9664 63%
San Diego/Imperial Vall 3838 4523 86% 431 89%

Totak 24160 47745 51% 34113 7%

Table 3.1-2 2020 Local Capacity Needs vs. Peak Load and Local Area Resources

Peak Load 2@R0OLCR ay Total Dependable] 2Q0LCR as % o

i(gg-zc'\)js\ll (1in10) | % of Peak|Local Aredesource Total Area

1 (MW) Load (MW) Resources
Humboldt 130 153 85% 197 66%
North Coastorth Bay 742 1492 50% 833 89%
Sierra 1764 1862 95% 2160 8298*
Stockton 629 1275 49% 653 9698*
Greater Bay 4550 10488 43% 7067 64%
Greater Fresno 1694 3278 52% 3158 549>
Kern 465 1169 40% 465 1009%%*
LA Basin 2410 4956 49% 5060 48%
Big Creek/Ventura 7364 19261 38% 10439 71%
San Diego/Imperial Vall 3895 4613 84% 4334 90%
Totat 23613 48547 49% 34356 69%

* Value shown only illustrative, since each local area peaks at a different time.
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** Resourcdeficient LCA (or with-atda that are deficiemesourcdeficient area implies that in order to comply with the
criteria, at summer peak, load must be shed immediately after the first contingency.

Table 3.1-1 and Table 3.1-2 shows how much of the Local Capacity Area load is dependent on
local resources and how many local resources must be available in order to serve the load in
those Local Capacity Areas in a manner consistent with the Reliability Criteria. These tables also
indicate where new transmission projects, new resource additions or demand side management
programs would be most useful in order to reduce the dependency on existing, generally older
and less efficient local area resources.

The term AQualifying
on the CAISO web site at:

CapacfiNegto Queldi fiyni ndiGapapiotr

http://www.caiso.com/planning/Pages/ReliabilityRequirements/Default.aspx

The NQC list includes the area (if applicable) where each resource is located for units already
operational. Neither the NQC list nor this report incorporates Demand Side Management
programs and their related NQC. Units scheduled to become operational before June 1 of 2021
have been included in this 2021 LCT Study Report and added to the total NQC values for those
respective areas (see detail write-up for each area).

Regarding the main tables up front (page 2),the f i r stAugustiQumh j f fii ng
reflects three sets of resources. The first set is comprised of resources that would normally be
expected to be on-line such as Municipal and Regulatory Must-take resources (state, federal,
municipaland QF s ) . The s e c on thasesd eesources (mérketa metksellerowind and
battery). The third set are solar resources, since they may or may not be available during the
actual peak hour for the respective localarea. Th e s ec on dCapacityatReakdo fd dent i fi e
how much of the August Qualifying Capacity is expected to be available during the peak time for

each particular local area. The third col uMeeddo, A YSEEAR LU@OWR th the | o
requirements, without the deficiencies that must be addressed, necessary to attain a service

reliability level required to comply with NERC/WECC/CAISO mandatory reliability standards.

Capac

Table 3.1-3 includes estimated characteristics (MW, MWh, discharge duration) required from
battery storage technology in order to seamlessly integrate in each local area and sub-area.

The CAISO expects that for batteries that displace other local resource adequacy resources, the
transmission capability under the most limiting contingency and the other local capacity resources
must be sufficient to recharge the batteries in anticipation of the outage continuing through the
nightandi nt o the next dayds peak | oad period.

Table 3.1-3 2021 Battery Storage Characteristics Limited by Charging Capability

Area/Sularea Pmax Energy (!l\i/lse::);; O(: Replacing mostl Comment
MW Mwh hoursg P ’ ’
Humboldt 48 240 9 gas
North Coast/North Baxerall 235 2350 11 geothermal
Eagle Ro 30 240 9 geothermal
Fulto 60 600 16 geothermal
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Area/Sufarea Pmax Energy (;\flsac);aﬁ;; Replacing mostly Comment
MV MWh hours
Sierra - - - - Flow through
Place 55 495 10 hydro
Peas 50 400 gas Need to be eliming
Gold HiDrun 0 0 -
Stockton - - - - Sum of suléireas
Lockefo| 100 800 gas Need to be eliming
TeslaBellot 0 0 -
Greater Bayverall 1950 19500 11 gas
Llagd 130 780 7 gas
San Jog 325 3250 14 gas
South Baloss Landi 400 3600 12 gas
Oaklan 22 264 16 distillate
Greater Frest@verall 1100 9900 10 hydro
Panoch 130 1170 10 gas
Herndd 340 3060 10 hydro
Hanfol 0 0 0 -
Coaling 0 0 0 -
Reedle 0 0 0 -
KernOverall - - - - N/A
Wegparl 65 390 11 gas
Kern 70 | 0 0 -
Kern G 0 0 -
South Kern | 0 0 -
Big Creek/Vent@aerafl 1047 7147 10 gas Need to be eliming
Vestsd - - - gas
Santa Cla 130 960 12 gas
LA Basi®verall 4300 43000 11 gas
Eastery 1700 17000 11 gas LA Basin split
Westel 2600 26000 11 gas LA Basin split
El Nid 250 2000 9 gas
San Diego/Imperial Vallegrall 950 8550 10 gas
San Die( 950 8550 10 gas

8 The energy storage analysis performed for Big Creeki Venura area and its sub-areas is based on energy storage replacing gas fired
local capacity. Further studies will be performed, if needed, to determine the amount of storage that can be added to replace the
hydro, solar and demand response local capacity available in the area.
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Area/Sufarea Pmax Energy (;\fsa:;);aﬁ;; Replacing mostly Comment
MV Mwh hours
El Cajq 48 432 10 gas
Borde 160 800 7 gas

3.2 Summary of Zonal Needs

Based on the existing import allocation methodology, the only major 500 kV constraint not
accounted for is path 26 (Midway-Vincent). The current method allocates capacity on path 26
similar to the way imports are allocated to LSEs. Table 3.2-1 shows the total resources needed
(based on the latest CEC load forecast) in each the two relevant zones, SP26 and NP26.

Table 3.2-1 Total Zonal Resource Needs

Load 15% (-) Allocated | (-) Maximum Total Zonal
Zone Forecast | reserves imports Path 26 Flow Resource

(MW) (MW) (MW) (MW) Need (MW)
SP26 27488 4123 -7108 -3750 20753
NP26=NP15+ZP26 | 20100 3015 -3645 -3000 16470

Where:

Load Forecast is the most recent 1 in 2 CEC forecast for year 2021 - California Energy
Demand 2020-2030 Revised Forecast, Mid Demand Baseline, Mid AAEE Savings dated
March 4, 2020.

Reserve Margin is 15% the minimum CPUC approved planning reserve margin.

Allocated Imports are the actual 2020 Available Import Capability for loads in the CAISO
control area numbers that are not expected to change much by 2021 because there are no
additional import transmission additions to the grid.

Maximum Path 26 flow The CAISO determines the maximum amount of Path 26 transfer
capacity available after accounting for (1) Existing Transmission Contracts (ETCs) that serve
load outside the CAISO Balancing Area® and (2) loop flow!° from the maximum path 26 rating
of 4000 MW (North-to-South) and 3000 MW (South-to-North).

% The transfer capability on Path 26 must be de-rated to accommodate ETCs on Path 26 that are used to serve load outside of the
CAISO Balancing Area. These particular ETCs represent physical transmission capacity that cannot be allocated to LSEs within the
CAISO Balancing Area.

YfAlLoop flowd is a phenomenon common to |l arge electric power
Coordinating Council. Power is scheduled to flow point-to-point on a Day-ahead and Hour-ahead basis through the CAISO.
However, electric grid physics prevails and the actual power flow in real-time will differ from the pre-arranged scheduled flows. Loop
flow is real, physical energy and it uses part of the available transfer capability on a path. If not accommodated, loop flow will cause
overloading of lines, which can jeopardize the security and reliability of the grid.
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Both NP 26 and SP 26 load forecast, import allocation and zonal results refer to the CAISO
Balancing Area only. This is done in order to be consistent with the import allocation
methodology.

All resources that are counted as part of the Local Area Capacity Requirements fully count
toward the Zonal Need. The local areas of San Diego, LA Basin and Big Creek/Ventura are all
situated in SP26 and the remaining local areas are in NP26.

3.2.19.1 Changes compared to | ast yearo6s resul ts

The load forecast went up in Southern California by about 500 MW while Northern California
stayed about the same.

The Import Allocations went up in Southern California by about 50 MW and up in Northern
California by about 250 MW.

The Path 26 maximum transfer capability has not changed and is not envisioned to change in
the near future.
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3.3 Summary of Results by Local Area

Each Local Capacity Areads overall requi fareament i s
requirement. Because these areas are a part of the interconnected electric system, the total for

each Local Capacity Area is not simply a summation of the sub-area needs. For example, some

sub-areas may overlap and therefore the same units may count for meeting the needs in both

sub-areas.

3.3.1 Humboldt Area

3.3.1.1 Area Definition
The transmission tie lines into the area include:
Bridgeville-Cottonwood 115 kV line #1
Humboldt-Trinity 115 kV line #1
Laytonville-Garberville 60 kV line #1
Trinity-Maple Creek 60 kV line #1
The substations that delineate the Humboldt Area are:
Bridgeville is in, Low Gap, Wildwood and Cottonwood are out
Humboldt is in, Trinity is out
Kekawaka and Garberville are in, Laytonville is out

Maple Creek is in, Trinity and Ridge Cabin are out

Humboldt LCR Area Diagram
Figure 3.3-1 Humboldt LCR Area
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Humboldt LCR Area Load and Resources

Table 3.3-1 provides the forecasted load and resources. The list of generators within the LCR
area are provided in Attachment A.

In year 2021 the estimated time of local area peak is 18:40 PM.
This area does not contain models of solar resources capable of providing resource adequacy.
If required, all non-solar technology type resources are dispatched at NQC.

Table 3.3-1 Humboldt LCR Area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 151 Markeaind Net Seller 191 191
AAEE -8 MUNI 0 0
Behind the meter DG 0 QF 0 0
Net Load 143 LTPPPreferre®esources 0 0
Transmission Losses 10 Existing 2finute Demand Respons 0 0
Pumps 0 Mothballed 0 0
Load + Losses + Pumps 153 Total 191 191

Humboldt LCR Area Hourly Profiles

Figure 3.3-2 illustrates the forecast 2021 profile for the peak day for the Humboldt LCR area with
the Category P6 transmission capability without resources. Figure 3.3-3 illustrates the forecast
2021 hourly profile for Humboldt LCR area with the Category P6 transmission capability without
resources.
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Figure 3.3-2 Humboldt 2021 Peak Day Forecast Profiles

Humboldt LCR Area:

2021 projected peak day load profile & approx. no local gas gen worst cont. load serving capabilities
Approximate amount of storage that can be added to this area from charging restriction perspective
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Figure 3.3-3 Humboldt 2021 Forecast Hourly Profile
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Approved transmission projects included in base cases

None

3.3.1.2 Humboldt Overall LCR Requirement

Table 3.3-2 identifies the area LCR requirements. The LCR requirement for Category P6
contingency is 130 MW.

Table 3.3-2 Humboldt LCR Area Requirements

LCR (MW)

Year | Limit Category| Limiting Facility Contingeng o
(Deficiency)

) o o CottonwoeHridgevill&15 kV &
202 | FirstLimit P6 Humbolédtrinity 115 kV 130
HumboldtHumboldt Bay 148

Effectiveness factors

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7110 posted at: http://www.caiso.com/Documents/2210Z.pdf

Changes compared to |l ast yearbés results

Compared with 2020 the load forecast and the total LCR are the same.

3.3.2 North Coast / North Bay Area

3.3.2.1 Area Definition
The transmission tie facilities coming into the North Coast/North Bay area are:
Cortina-Mendocino 115 kV Line
Cortina-Eagle Rock 115 kV Line
Willits-Garberville 60 kV line #1
Vaca Dixon-Lakeville 230 kV line #1
Tulucay-Vaca Dixon 230 kV line #1
Lakeville-Sobrante 230 kV line #1
Ignacio-Sobrante 230 kV line #1

The substations that delineate the North Coast/North Bay area are:
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Cortina is out, Mendocino and Indian Valley are in

Cortina is out, Eagle Rock, Highlands and Homestake are in
Willits and Lytonville are in, Kekawaka and Garberville are out
Vaca Dixon is out, Lakeville is in

Tulucay is in, Vaca Dixon is out

Lakeville is in, Sobrante is out

Ignacio is in, Sobrante and Crocket are out

North Coast and North Bay LCR Area Diagram
Figure 3.3-4 North Coast and North Bay LCR Area
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North Coast and North Bay LCR Area Load and Resources

Table 3.3-3 provides the forecasted load and resources. The list of generators within the LCR
area are provided in Attachment A.

In year 2021 the estimated time of local area peak is 17:50 PM.
This area does not contain models of solar resources capable of providing resource adequacy.

If required, all non-solar technology type resources are dispatched at NQC.
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Table 3.3-3 North Coast and North Bay LCR Area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 1425 Markeand Net Seller 723 723
AAEE -7 MUNI 114 114
Behind the meter DG 0 QF 5 5
Net Load 1418 Wind 0 0
Transmission Losses 38 Existing 2tinute Demand Respons 0 0
Pumps 0 Mothballed 0 0
Load + Losses + Pumps 146 Total 842 842

North Coast and North Bay LCR Area Hourly Profiles

Figure 3.3-5 5 illustrates the forecast 2021 profile for the peak day for the North Coast North Bay
LCR sub-area with the Category P2-4 normal and emergengy load serving capabilities without
local gas resources. The chart also includes an estimated amount of energy storage that can be
added to this local area from charging restriction perspective. Figure 3.3-6 illustrates the forecast
2021 hourly profile for North Coast North Bay LCR sub-area with the Category P2-4 emergency
load serving capability without local gas resources.

Figure 3.3-5 North Coast and North Bay 2021 Peak Day Forecast Profiles

North Coast / North Bay:
2021 projected peak day load profile & approximate load serving capabilities (LSC)
Approximate amount of storage that can be added to this area from charging restriction
perspective
=235 MW and 2350 MWh
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Figure 3.3-6 North Coast and North Bay 2021 Forecast Hourly Profile

North Coast / North Bay:
2021 projected hourly load profile & approx. load serving
capability (transmission only)
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Approved transmission projects modeled in base cases
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Clear Lake 60 kV System Reinforcement

Ignacio Area Upgrade
3.3.2.2 Eagle Rock LCR Sub-area
Eagle Rock is a Sub-area of the North Coast and North Bay LCR Area.

Eagle Rock LCR Sub-area Diagram
Figure 3.3-7 Eagle Rock LCR Sub-area
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Eagle Rock LCR sub-area Load and Resources

Table 3.3-4 provides the forecasted load and resources. The list of generators within the LCR
sub-area are provided in Attachment A.

Table 3.3-4 Eagle Rock LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 222 Marketind Net Seller 24 248
AAEE -1 MUNI 2 2
Behind the meter DG 0 QF 0 0
Net Load 221 Solar 0 0
Transmission Losses 11 Existing 2tinute Demand Respons 0 0
Pumps 0 Mothballed 0 0
Load + Losses + Pumps 232 Total 250 2%

Eagle Rock LCR Sub-area Hourly Profiles

Figure 3.3-8 illustrates the forecast 2021 profile for the peak day for the Eagle Rock LCR sub-
area with the Category P3 normal and emergengy load serving capabilities without local gas
resources. The chart also includes an estimated amount of energy storage that can be added to
this local area from charging restriction perspective. Figure 3.3-9 illustrates the forecast 2021
hourly profile for Eagle Rock LCR sub-area with the Category P3 emergency load serving
capability without local gas resources.

Figure 3.3-8 Eagle Rock LCR Sub-area 2021 Peak Day Forecast Profiles

NCNB Eagle Rock LCR Subarea:
2021 projected peak day load profile & approximate load serving capabilities (LSC)
Approximate amount of storage that can be added to this area from charging restriction
perspective
=30 MW and 240 MWh
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Figure 3.3-9 Eagle Rock LCR Sub-area 2021 Forecast Hourly Profiles

NCNB Eagle Rock LCR Subarea:
2021 projected hourly load profile & approx. load serving capability
(transmission only)
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Eagle Rock LCR Sub-area Requirement
Table 3.3-5 identifies the sub-area LCR requirements. The LCR requirement for Category P3
contingency is 184 MW.

Table 3.3-5 Eagle Rock LCR Sub-area Requirements

LCR (MW)

Year | Limit Category| Limiting Facility Contingency .
(Deficiency)

. . ] | CortinaMendocino 115 with
2021 | First Limit P3 Eagle RoeRortina 115 kV lin ) 1%
Geyser #11 unit out

Effectiveness factors
Effective factors for generators in the Eagle Rock LCR sub-area are in Attachment B table titled
Eagle Rock.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7120 posted at: http://www.caiso.com/Documents/2210Z.pdf
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3.3.2.3 Fulton Sub-area

Fulton is a Sub-area of the North Coast and North Bay LCR Area.

Fulton LCR Sub-area Diagram

Figure 3.3-10 Fulton LCR Sub-area
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Fulton LCR Sub-area Load and Resources

Table 3.3-6 provides the forecasted load and resources. The list of generators within the LCR
sub-area are provided in Attachment A.

Table 3.3-6 Fulton LCR Area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 848 Market 469 469
AAEE -4 MUNI 54 54
Behind the meter DG 0 QF 5 5
Net Load 844 Solar 0 0
Transmgon Losses 22 Existing 2tinute Demand Respons 0 0
Pumps 0 Mothballed 0 0
Load + Losses + Pumps 866 Total 528 528
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Fulton LCR Sub-area Hourly Profiles

Figure 3.3-11 illustrates the forecast 2021 profile for the peak day for the Fulton LCR sub-area
with the Category P6 normal and emergengy load serving capabilities without local gas resources.
The chart also includes an estimated amount of energy storage that can be added to this local
area from charging restriction perspective. Figure 3.3-12 illustrates the forecast 2021 hourly
profile for Fulton LCR sub-area with the Category P6 emergency load serving capability without
local gas resources.

Figure 3.3-11 Fulton LCR Sub-area 2021 Peak Day Forecast Profiles

NCNB Fulton LCR Subarea:
2021 projected peak day load profile & approximate load serving capabilities (LSC)
Approximate amount of storage that can be added to this area from charging restriction
perspective
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Figure 3.3-12 Fulton LCR Sub-area 2021 Forecast Hourly Profiles
NCNB- Fulton LCR Subarea:
2021 projected hourly load profile & approx. load serving capability
(transmission only)
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Fulton LCR Sub-area Requirement

Table 3.3-7 identifies the sub-area LCR requirements. The LCR requirement for Category P6
contingency is 340 MW. There is a significant LCR reduction because of the Lakeville 60 kV Area
Reinforcement project in service in 2021 that opens the 60 kV line berween Cotati and Petaluma.

Table 3.3-7 Fulton LCR Sub-area Requirements

- _— . : LCR (MW)
Year | Limit Category| Limiting Facility Contingency .
(Deficiency)
) o ) Fultor_akevill¢l 23&V &
202 | First Limit P6 -Sonomdueblo 118V line _ 340
Fultodgnaciatl 230kV

Effectiveness factors

Effective factors for generators in the Fulton LCR sub-area are in Attachment B table titled Fulton.

3.3.2.4 North Coast and North Bay Overall

North Coast and North Bay Overall Requirement
Table 3.3-8 identifies the sub-area LCR requirements. The LCR requirement for Category P2-4
contingency is 843 and for Category P3 contingency is 766 MW.

Table 3.3-8 North Coast and North Bay LCR area Requirements

- i . . LCR (MW)
Year | Limit Category| Limiting Facility Contingency .
(Deficiency)
) o Tulucay Vaca Dixon ) )
202 | First Limit P24 ) Lakeville 230/ Section 2E & 1E 843(1)
230kVLire
o Vaca Dixebhakeville Vaca Dixehulucay30kV wittDEC
202 | SecondLimit P3 ) ) 766
230 k\Line power plamut of service

Effectiveness factors
Effective factors for generators in the North Coast and North Bay LCR area are in Attachment B

table titled North Coast and North Bay.
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Changes comparedtol ast year 6s results

Compared to 2020 load forecast went down by 36 MW; however, the total LCR need went up by
101 MW due to the LCR criteria change.

3.3.3 Sierra Area

3.3.3.1 Area Definition

The transmission tie lines into the Sierra Area are:
Table Mountain-Rio Oso 230 kV line
Table Mountain-Palermo 230 kV line
Table Mt-Pease 60 kV line
Caribou-Palermo 115 kV line
Drum-Summit 115 kV line #1
Drum-Summit 115 kV line #2
Spaulding-Summit 60 kV line
Brighton-Bellota 230 kV line
Rio Oso-Lockeford 230 kV line
Gold Hill-Eight Mile Road 230 kV line
Lodi-Eight Mile Road 230 kV line
Gold Hill-Lake 230 kV line

The substations that delineate the Sierra Area are:
Table Mountain is out Rio Oso is in
Table Mountain is out Palermo is in
Table Mt is out Pease is in
Caribou is out Palermo is in
Drum is in Summit is out
Drum is in Summit is out
Spaulding is in Summit is out
Brighton is in Bellota is out
Rio Oso is in Lockeford is out
Gold Hill is in Eight Mile is out
Lodi is in Eight Mile is out
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Gold Hill is in Lake is out

Sierra LCR Area Diagram

Figure 3.3-13 Sierra LCR Area
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Sierra LCR Area Load and Resources

Table 3.3-9 provides the forecasted load and resources. The list of generators within the LCR
area are provided in Attachment A.

In year 2021 the estimated time of local area peak is 19:10 PM.

At the local area peak time the estimated, ISO metered, solar output is 2.00%.

If required, all non-solar technology type resources are dispatched at NQC.

Table 3.3-9 Sierra LCR Area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 179 Markeaind Net Seller 920 920
AAEE -7 MUNI 1142 1142
Behind the meter DG 0 QF 41 41
NetLoad 1782 Solar 5 0
Transmission Losses 84 Existing 2tinute Demand Respons 0 0
Pumps 0 Mothballed 0 0
Load + Losses + Pumps 186 Total 2108 2103
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Approved transmission projects modeled:
South of Palermo 115 kV Reinforcement Project (Pease to Palermo Line)

Pease 115/60 kV transformer addition

3.3.3.2 Placer Sub-area

Placer is Sub-area of the Sierra LCR Area.

Placer LCR Sub-area Diagram
Figure 3.3-14 Placer LCR Sub-area
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Placer LCR Sub-area Load and Resources

Table 3.3-10 provides the forecasted load and resources. The list of generators within the LCR
sub-area are provided in Attachment A.

Table 3.3-10 Placer LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 174 Markeaind Net Seller 54 54
AAEE -1 MUNI 42 42
Behind the meter DG 0 QF 0 0
Net Load 173 Solar 0 0
Transmission Losses 5 Existing 2thinute Demand Respons 0 0
Pumps 0 Mothbbed 0 0
Load + Losses + Pumps 178 Total 96 96

Placer LCR Sub-area Hourly Profiles

Figure 3.3-15 illustrates the forecast 2021 profile for the peak day for the Placer sub-area with the
Category P6 normal and emergency load serving capabilities without local gas resources. The
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chart also includes an estimated amount of energy storage that can be added to this local area.
Figure 3.3-16 illustrates the forecast 2021 hourly profile for Placer sub-area with the Category P6
emergency load serving capability without local gas resources.

Figure 3.3-15 Placer LCR Sub-area 2021 Peak Day Forecast Profiles

Sierra - Placer LCR Subarea:
2021 projected peak day load profile & approximate load serving capabilities (LSC)
Approximate amount of storage that can be added to this area from charging restriction perspective
=55 MW and 495 MWh
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Figure 3.3-16 Placer LCR Sub-area 2021 Forecast Hourly Profiles
Sierra - Placer LCR Subarea:
2021 projected hourly load profile & approx. load serving capability (transmission only)
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12/28/21 12:00 AM

Date / Hours

——— 2021 projected net load —— 2021 worst cont. LSC (transmission Only)
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Placer LCR Sub-area Requirement

Table 3.3-11 identifies the sub-area requirements. The Category P6 LCR requirement is 93 MW.

Table 3.3-11 Placer LCR Sub-area Requirements

Gold HilPlacer #2 115 kV

- . " , LCR (MW)
Year | Limit Category| Limiting Facility Contingency o
(Deficiency)
] o o Gold HiPlacer #1 115 kV &
202 First Limit P6 DruniiHiggind 15kV 93

Effectiveness factors

All units within the Placer Sub-area have the same effectiveness factor.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7240 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.3.3 Pease Sub-area

Pease is sub-area of the Sierra LCR area.

Pease LCR Sub-area Diagram

Figure 3.3-17 Pease LCR Sub-area

Table Mountain
60kV

Pease LCR Sub-area Load and Resources

Palermo

115kV

Rio Oso

e 115KV

Table 3.3-12 provides the forecasted load and resources. The list of generators within the LCR
sub-area are provided in Attachment A.
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Table 3.3-12 Pease LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 154 Markeand Net Seller 98 98
AAEE -1 MUNI 0 0
Behind the meter DG 0 QF 39 39

Net Load 153 Solar 0 0
Transmission Losses 3 Existing 2tinute Demand Respons 0 0
Pumps 0 Mothballed 0 0

Load + Losses + Pumps 156 Totd 137 137

Pease LCR Sub-area Hourly Profiles

Figure 3.3-18 illustrates the forecast 2021 profile for the peak day for the Pease sub-area with the
Category P6 normal and emergency load serving capabilities without local gas resources. The
chart also includes an estimated amount of energy storage that can be added to this local area
from charging restriction perspective. Figure 3.3-19 illustrates the forecast 2021 hourly profile for
Pease sub-area with the Category P6 load serving capability without local gas resources.

Figure 3.3-18 Pease LCR Sub-area 2021 Peak Day Forecast Profiles

Sierra - Pease LCR Subarea:

2021 projected peak day load profile & approximate load serving capabilities (LSC)

Approximate amount of storage that can be added to this area from charging restriction perspective
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Figure 3.3-19 Pease LCR Sub-area 2021 Forecast Hourly Profiles

Sierra - Pease LCR Subarea:
2021 projected hourly load profile & approx. load serving capability (transmission only)
200

LTSI

-50

1/1/2021 12:00 AM
1/7/21 4:00 PM
1/14/21 8:00 AM
1/21/2112:00 AM
1/27/21 4:00 PM
2/3/21 8:00 AM
2/10/2112:00 AM
2/16/21 4:00 PM
2/23/21 8:00 AM
3/3/21 12:00 AM
3/9/21 4:00 PM
3/16/21 8:00 AM
3/23/2112:00 AM
3/29/21 4:00 PM
4/5/21 8:00 AM
4/12/2112:00 AM
4/18/21 4:00 PM
4/25/21 8:00 AM
5/2/2112:00 AM
5/8/21 4:00 PM
5/15/21 8:00 AM
5/22/2112:00 AM
5/28/21 4:00 PM
6/4/21 8:00 AM
6/11/21 12:00 AM
6/17/21 4:00 PM
6/24/21 8:00 AM
7/1/21 12:00 AM
7/7/21 4:00 PM
7/14/21 8:00 AM
7/21/2112:00 AM
7/27/21 4:00 PM
8/3/21 8:00AM
8/10/2112:00 AM
8/16/21 4:00 PM
8/23/21 8:00 AM
8/30/21 12:00 AM
9/5/21 4:00 PM
9/12/21 8:00 AM
9/19/2112:00 AM
9/25/21 4:00 PM
10/2/21 8:00 AM
10/9/21 12:00 AM
10/15/21 4:00 PM
10/22/21 8:00 AM
10/29/21 12:00 AM
11/4/21 4:00 PM
11/11/21 8:00 AM
11/18/21 12:00 AM
11/24/21 4:00 PM
12/1/21 8:00 AM
12/8/2112:00 AM
12/14/21 4:00 PM
12/21/21 8:00 AM
12/28/21 12:00 AM

Date / Hours

——— 2021 projected net load —— 2021 worst cont. LSC (transmission Only)

Pease LCR Sub-area Requirement

Table 3.3-13 identifies the sub-area LCR requirements. The Category P6 LCR requirement is
83 MW.

Table 3.3-13 Pease LCR Sub-area Requirements

LCR (MW)

Year | Limit Category| Limiting Facility Contingency o
(Deficiency)

) o ] Palermd Pease 115 kV and
202 First Limit P6 Table MountdirPease 60 k\ ] 83
Peasé Rio Oso 115 kies

Effectiveness factors:
All units within the Pease sub-area have the same effectiveness factor.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7230 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.3.4 Drum-Rio Oso Sub-area

Drum-Rio Oso is a sub-area of the Sierra LCR area.
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Drum-Rio Oso LCR Sub-area Diagram
Figure 3.3-20 Drum-Rio Oso LCR Sub-area
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Drum-Rio Oso LCR Sub-area Load and Resources

The Drum-Rio Oso sub-area does not have a defined load pocket with the limits based upon
power flow through the area. Table 3.3-14 provides the forecasted resources in the sub-area.
The list of generators within the LCR area are provided in Attachment A.

Table 3.3-14 Drum-Rio Oso LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Markeaind Net Seller 390 390
MUNI 209 209
QF 40 40

TheDrumRio Os&ubarea does notvea
a defined load pocket with thelasigsl | Solar 5 0
upon power flow through the area.

Existing 2thinute Demand Respons 0 0
Mothballed 0 0
Total 645 640

Drum-Rio Oso LCR Sub-area Hourly Profiles

The Drum-Rio Oso sub-area does not has a defined load pocket with the limits based upon power
flow through the area. As such, no load profile is provided for this sub-area.
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Drum-Rio Oso LCR Sub-area Requirement

Table 3.3-15 identifies the sub-area LCR requirements. The Category P6 LCR requirement is 700
MW including 55 MW of NQC deficiency or 60 MW of at peak deficiency.

Table 3.3-15 Drum-Rio Oso LCR Sub-area Requirements

o i " , LCR (MW)

Year | Limit Category| Limiting Facility Contingency .
(Deficiency)

Rio Oso #2 230/115&V 700

202 | First Limit P6 Rio Oso #1 230/115 kV T
Palermo #2 230/115 ki T | (55NQCHKOPeak

Effectiveness factors
All units within the Drum-Rio Oso sub-area have the same effectiveness factor.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7240 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.3.5 Gold Hill-Drum Sub-area
Gold Hill-Drum is Sub-area of the Sierra LCR Area.

Gold Hill-Drum LCR Sub-area Diagram
Figure 3.3-21 Gold Hill-Drum LCR Sub-area
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Gold Hill-Drum LCR Sub-area Load and Resources

Table 3.3-16 provides the forecasted load and resources. The list of generators within the LCR
sub-area are provided in Attachment A.

Table 3.3-16 Gold Hill-Drum LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 5@ Marketind Net Seller 85 85
AAEE -2 MUNI 42 42
Behind the meter DG 0 QF 0 0
Net Load 499 Solar 0 0
Transmission Losses 9 Existing 2tinute Demand Respons 0 0
Pumps 0 Mothballed 0 0
Load + Losses + Pumps 508 Taal 127 127

Gold Hill-Drum LCR Sub-area Hourly Profiles

Figure 3.3-22 illustrates the forecast 2021 profile for the peak day for the Gold Hill-Drum sub-area
with the Category P6 normal and emergency load serving capabilities without local gas resources.
The chart also includes an estimated amount of energy storage that can be added to this local
area from charging restriction perspective. Figure 3.3-23 illustrates the forecast 2021 hourly
profile for Gold Hill-Drum sub-area with the Category P6 load serving capability without local gas

resources.

Figure 3.3-22 Gold Hill-Drum LCR Sub-area 2021 Peak Day Forecast Profiles

MW

Sierra - Gold Hill-Drum LCR Subarea:

2021 projected peak day load profile & approximate load serving capabilities (LSC)
Approximate amount of storage that can be added to this area from charging restriction perspective

=0 MW and 0 MWh
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MW

Figure 3.3-23 Gold Hill-Drum LCR Sub-area 2021 Forecast Hourly Profiles
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Table 3.3-17 identifies the sub-area LCR requirements. The Category P6 LCR requirement is
416 MW including 289 MW of NQC and peak deficiency .

Table 3.3-17 Gold Hill-Drum LCR Sub-area Requirements

- _— " . LCR (MW)
Year | Limit Category| Limiting Facility Contingency o
(Deficiency)
) o o GoldHill 230/115 kV #1 and
2024 First Limit P6 Druni Higgins 115 kV ) 416 289
Gold Hill 230/115 kVI#2

Effectiveness factors:

All units within the Gold Hill-Drum Sub-area have the same effectiveness factor.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7230 and 7240 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.3.6 South of Rio Oso Sub-area
South of Rio Oso is Sub-area of the Sierra LCR Area.
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South of Rio Oso LCR Sub-area Diagram
Figure 3.3-24 South of Rio Oso LCR Sub-area
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The South of Rio Oso sub-area does not have a defined load pocket with the limits based upon
power flow through the area. Table 3.3-18 provides the forecasted resources in the sub-area.
The list of generators within the LCR area are provided in Attachment A.

Table 3.3-18 South of Rio Oso LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Markeand Net Seller 122 122
MUNI 621 621
QF 0 0

TheSouth of Rio OSabarea does not

havea defined load pocket with the lim| Solar 0 0

based upon power flow through the ar— _
Existing 2thinute Demand Respons 0 0
Mothballed 0 0
Total 7483 743

South of Rio Oso LCR Sub-area Hourly Profiles

The South of Rio Oso sub-area does not have a defined load pocket with the limits based upon

power flow through the area. As such, no load profile is provided for this sub-area.

South of Rio Oso LCR Sub-area Requirement

Table 3.3-19 identifies the sub-area LCR requirements. The LCR requirement for Category P6 is

665 MW.

54



&> California ISO May 1, 2020

Table 3.3-19 South of Rio Oso LCR Sub-area Requirements

LCR (MW)

Year | Limit Category| Limiting Facility Contingency o
(Deficiency)

Rio Os® Gold Hill 230 kV

2024 First limit P6 Rio Osd Atlanti®30 kV Rio Ost Brighto®30 kV 665

Effectiveness factors:

Effective factors for generators in the South of Rio Oso LCR sub-area are in Attachment B table
titted Rio Oso.

For other helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7230 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.3.7 South of Palermo Sub-area

South of Palermo is a Sub-area of the Sierra LCR Area.

South of Palermo LCR Sub-area Diagram
Figure 3.3-25 South of Palermo LCR Sub-area

Legend
Table Mountain
230kV
230kV
115kV Wl
Table Mountain
60KV L\ s rpll e
7 AN
|/ \I Caribou
| 115kV
| Palermo |
| 230kv——|- |
| Drum |
i 115kV
SierraArea | Ll Colgate | | Summi
—_ ie;lgl;(r\\}o 230kV 115KV
| Placer |
| 115kV Spauldinp
Pease 6okv Summit
| 60kv IT E Marysvile I_I_I o
| 115KV e Bogue [
| | | 115kV |
| = —— |
Pease E Nicolaus
| 115kv 115KV st I
! Ri0 00 = f= = = = = 7] - e B :
| 115kV . |
| J,
| L \ [
| m m |
| Rio OsQ \ South of
| 230kV | Palermo
| |
| rghion i ‘;‘;Z’{,C | Subarea
| 230kV Gold Hill e |
| —— 230KV, |
| |
\ O / I Lak
230kV e
S _——— ] ——_— ] —4-———= 230kV
Lockeford,
230kV

Eight Mile R@30kV
Bellota230kV

55


http://www.caiso.com/Documents/2210Z.pdf

‘i% California ISO May 1, 2020

South of Palermo LCR Sub-area Load and Resources

The South of Palermo sub-area does not have a defined load pocket with the limits based upon
power flow through the area. Table 3.3-20 provides the forecasted resources in the sub-area.
The list of generators within the LCR area are provided in Attachment A.

Table 3.3-20 South of Palermo LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Markeaind Net Seller 751 751
MUNI 666 666
QF 1 1

TheSouth of PalerrBabarea does not
has a defined load pocket with the lim| Solar S) 0
based upon power flow through the ar

Exsting 2@ninute Demand Respons 0 0
Mothballed 0 0
Total 143 1418

South of Palermo LCR Sub-area Hourly Profiles

The South of Palermo sub-area does not has a defined load pocket with the limits based upon
power flow through the area. As such, no load profile is provided for this sub-area.

South of Palermo LCR Sub-area Requirement
Table 3.3-21 identifies the sub-area requirements. The LCR requirement for Category P6 is 1587
MW including 164 MW of NQC deficiency or 169 MW of at peak deficiency.

Table 3.3-21 South of Palermo LCR Sub-area Requirements

- - y . LCR (MW)
Year | Limit Category| Limiting Facility Contingency o
(Deficiency)
o ] Table MountaRioOso 230 k\ 1587
202 | First limit P6 PeaseRio Osd 15kV ]
Colgatdrio Oso 230 kV (164NQC/ @9Peak

Effectiveness factors:
All resources within the South of Palermo are needed therefore no effectiveness factor is required.

For other helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7230 posted at: http://www.caiso.com/Documents/2210Z.pdf
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3.3.3.8 Sierra Area Overall

Sierra LCR Area Hourly Profiles

The Sierra LCR Area limits are based upon power flow through the area. As such, no load profile

is provided for the area.

Sierra LCR Area Requirement

Table 3.3-22 identifies the area requirements. The LCR requirement for Category P6 is 1821 MW.
Table 3.3-22 Sierra LCR Area Requirements

LCR (MW)

Year | Limit Categor| Limiting Facility Contingency (Deficiency)

Table MountdirPalermo 230 k\

202 | First limit P6 Table MountdirlPease60kV . 1821
Table MountdirRio Oso 230 k\

Effectiveness factors:

Effective factors for generators in the Sierra Overall LCR area are in Attachment B table titled
Sierra Overall.

For other helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7230 and 7240 posted at: http://www.caiso.com/Documents/2210Z.pdf

Changes compared to | ast yearods results:

The load forecast went up by 3 MW. The total LCR need has increased by 41 MW and the total
existing capacity required has also increase by 57 MW mostly due to changes to the LCR criteria
resulting in the addition of Gold Hill T Drum sub-area.

3.3.4 Stockton Area

The LCR requirement for the Stockton Area is driven by the sum of the requirements for the Tesla-
Bellota and Lockeford sub-areas.

3.3.4.1 Area Definition

Tesla-Bellota Sub-Area Definition

The transmission facilities that establish the boundary of the Tesla-Bellota sub-area are:
Bellota 230/115 kV Transformer #1
Bellota 230/115 kV Transformer #2

Tesla-Tracy 115 kV Line
Tesla-Salado 115 kV Line
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Tesla-Salado-Manteca 115 kV line
Tesla-Schulte #1 115 kV Line
Tesla-Schulte #2 115kV line

The substations that delineate the Tesla-Bellota Sub-area are:

Bellota 230 kV is out Bellota 115 kV is in
Bellota 230 kV is out Bellota 115 kV is in
Tesla is out Tracy is in

Tesla is out Salado is in

Tesla is out Salado and Manteca are in
Tesla is out Schulte is in

Tesla is out Schulte is in

Lockeford Sub-Area Definition
The transmission facilities that establish the boundary of the Lockeford Sub-area are:

Lockeford-Industrial 60 kV line
Lockeford-Lodi #1 60 kV line
Lockeford-Lodi #2 60 kV line
Lockeford-Lodi #3 60 kV line

The substations that delineate the Lockeford Sub-area are:

Lockeford is out Industrial is in
Lockeford is out Lodi is in
Lockeford is out Lodi is in

Lockeford is out Lodi is in

Stockton LCR Area Diagram

The Stockton LCR Area is comprised of the individual noncontiguous Sub-areas with diagrams
provided for each of the Sub-areas below.

Stockton LCR Area Load and Resources

Table 3.3-23 provides the forecast load and resources in the area. The list of generators within
the LCR area are provided in Attachment A.

In year 2021 the estimated time of local area peak is 19:10 PM.

At the local area peak time the estimated, ISO metered, solar output is 2.00%.
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If required, all non-solar technology type resources are dispatched at NQC.
Table 3.3-23 Stockton LCR Area 2021 Forecast Load and Resources

Load (MW) Generéion (MW) AugNQC At Peak
Gross Load 1095 Markeaind Net Seller 445 445
AAEE -4 MUNI 139 139
Behind the meter DG 0 QF 0 0
Net Load 1091 Solar 12 0
Transmission Losses 22 Existing 2tinute Demand Respons 0 0
Pumps 0 Mothballed 0 0
Load + Losses Pumps 1113 Total 596 584

Stockton LCR Area Hourly Profiles

The Stockton LCR area is comprised of the individual noncontiguous sub-areas with profiles
provided for each of the sub-areas below.

Approved transmission projects modeled
Weber-St o ¢ k t #lmand #2260 kV Reconductoring

Ripon 115 kV line

3.3.4.2 Weber Sub-area

Weber sub-area has been eliminated due to change in LCR criteria.

3.3.4.3 Lockeford Sub-area

Lockeford is a sub-area of the Stockton LCR area.

Lockeford LCR Sub-area Diagram
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Figure 3.3-26 Lockeford LCR Sub-area
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Lockeford LCR Sub-area Load and Resources

Table 3.3-24 provides the forecasted load and resources. The list of generators within the LCR
Sub-area are provided in Attachment A.

Table 3.3-24 Lockeford LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 194 Market 0 0
AAEE -1 MUNI 24 24
Behind the meter DG 0 QF 0 0

Net Load 193 Solar 0 0
Transmission Losses 1 Existing 2tinute Demand Respons 0 0
Pumps 0 Mothballed 0 0
Load + Losses + Pumps 194 Total 24 24

Lockeford LCR Sub-area Hourly Profiles

Figure 3.3-27 illustrates the forecast 2021 profile for the peak day for the Lockeford sub-area with
the Category P3 normal and emergency load serving capabilities without local gas resources. The
chart also includes an estimated amount of energy storage that can be added to this local area
from charging restriction perspective. Figure 3.3-28 illustrates the forecast 2021 hourly profile for
Lockeford sub-area with the Category P3 load serving capability without local gas resources.
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Figure 3.3-28 Lockeford LCR Sub-area 2021 Forecast Hourly Profiles
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Wd 00:% 17/62/€
WY 00:ZT TZ/€2/€
WY 008 TZ/9T/€
Wd 007 TZ/6/€
WY 00:2T TZ/E/€
WY 00:8 TZ/€2/T
Wd 00:% TZ/9T/2
WY 00:ZT TZ/0T/T
WY 008 TZ/€/T
Wd 00i% 12/22/T
WY 00:ZT TZ/12/T
WY 008 TZ/+T/T
Wd 00 TZ/L/T
WY 00:2T T20Z/T/T

2021 worst cont. LSC (transmission Only)

Date / Hours
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Lockeford LCR Sub-area Requirement

Table 3.3-25 identifies the sub-area requirements. The LCR requirement for Category P3
contingency is 36 MW including 12 MW of NQC and at peak deficiency.

Table 3.3-25 Lockeford LCR Sub-area Requirements

- i . . LCR (MW)
Year | Limit Category| Limiting Facility Contingency o
(Deficiency)
202 | First Limit P3 Lockefordodi £2 60 kV Lockeforthdustrig0 kV &odi CT 36(12

Effectiveness factors:

All units within this sub-area are needed therefore no effectiveness factor is required.

3.3.4.4 Stanislaus Sub-area

Stanislaus is a sub-area within the Tesla 1 Bellota sub-area of the Stockton LCR area.

Stanislaus LCR Sub-area Diagram
Figure 3.3-29 Stanislaus LCR Sub-area

Bellota115kV
. ]
Bellotac Riverbank Bellotac Riverbank; Melones SW STA
_> 4_
Riverbank JCT SW S™Menteca )
| Stanislaug, Mante ca#2
Manteca
115kV | 2 Stanislaug, Melones SW STAanteca
l .
. Stanislaug Melones SW STA
R'Vﬁg’f” Melones Riverbank JCT SW STA
115kVv
Ripon 115kv X Stanislaus
115kV | ‘ 115kV
Rllvleéﬁ?/nk Tulloch
115kV

Stanislaus LCR Sub-area Load and Resources

The Stanislaus sub-area does not has a defined load pocket with the limits based upon power
flow through the area. Table 3.3-26 provides the forecasted resources in the sub-area. The list
of generators within the LCR sub-area are provided in Attachment A.
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Table 3.3-26 Stanislaus LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Markeaind Net Seller 117 117
MUNI 94 94
QF 0 0

TheStanislauSubareadoes not has a

defined load pocket with the limits bas Solar 0 0

upon power flow through the area. T .
Existing 2finute Demand Respons 0 0
Mothballed 0 0
Total 21 211

Stanislaus LCR Sub-area Hourly Profiles

The Stanislaus sub-area does not has a defined load pocket with the limits based upon power
flow through the area. As such, no load profile is provided for this sub-area.

Stanislaus LCR Sub-area Requirement

Table 3.3-27 identifies the sub-area requirements. The LCR requirement for Category P3

contingency is 205 MW.

Table 3.3-27 Stanislaus LCR Sub-area Requirements

o o - _ LCR (MW)
Year | Limit Category| Limiting Facility Contingency o
(Deficiency)
o . BelloteRiverbankelones 115 k
202 | First limit P3 Rponi Manteca 115 kV ] 205
and Stanislaus PH

Effectiveness factors:

All units within this sub-area have the same effectiveness factor.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7410 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.34.5 Tesla-Bellota Sub-area

Tesla-Bellota is a Sub-area of the Stockton LCR Area.

Tesla-Bellota LCR Sub-area Diagram
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Figure 3.3-30 Tesla-Bellota LCR Sub-area
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Tesla Bellota LCR Sub-area Load and Resources
Table 3.3-28 provides the forecasted load and resources. The list of generators within the LCR
Sub-area are provided in Attachment A.

Table 3.3-28 Tesla-Bellota LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 901 MarkeandNet Seller 445 445
AAEE -3 MUNI 116 116
Behind the meter DG 0 QF 0 0
Net Load 898 Solar 12 0
Transmission Losses 21 Existing 2tinute Demand Respons 0 0
Pumps 0 Mothballed 0 0
Load + Losses + Pumps 919 Total 573 561

All of the resources needed to meet the Stanislaus sub-area count towards the Tesla-Bellota sub-
area LCR need.

Tesla-Bellota LCR Sub-area Hourly Profiles

Figure 3.3-31 illustrates the forecast 2021 profile for the peak day for the Tesla-Bellota sub-area
with the Category P6 normal and emergency load serving capabilities without local gas resources.
The chart also includes an estimated amount of energy storage that can be added to this local
area from charging restriction perspective. Figure 3.3-32 illustrates the forecast 2021 hourly
profile for Tesla-Bellota sub-area with the Category P6 emergency load serving capability without
local gas resources.
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0 MW and 0 MWh

Stockton - Tesla-Bellota LCR Subarea

Figure 3.3-31 Tesla-Bellota LCR Sub-area 2021 Peak Day Forecast Profiles
2021 projected peak day load profile & approx. no local gas gen worst cont. load serving capabilities

Approximate amount of storage that can be added to this area from charging restriction perspective
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Figure 3.3-32 Tesla-Bellota LCR Sub-area 2021 Forecast Hourly Profiles
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Tesla-Bellota LCR Sub-area Requirement

Table 3.3-29 identifies the sub-area requirements. The LCR requirement for Category P6
contingency is 1219 MW including a 646 MW NQC and 658 MW at peak deficiency.

Table 3.3-29 Tesla-Bellota LCR Sub-area Requirements

Year Limit Categoy Limiting Facility Contingency (IISCe:lliqci(eMn\g;))
Schulté Lammer$15 k\& 909
202 First limit P6 Schult&KassoManteca U"
115 kv Tesla Tracy 115 kV (646NQCh58Peal
o StanislausMelone$ 960
2021 | Firstlimitf P24 Riverbank JELEKY Tesla 13 kV bus (387NQCBI9Peak)
Total LCR Need for Tefallota Suarea in 2021 1219
(646NQC/ 658 Peak

Effectiveness factors:
All units within this sub-area are needed therefore no effectiveness factor is required.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7410 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.4.6 Stockton Overall

Stockton LCR Area Overall Requirement

The requirement for this area is driven by the sum of requirements for the Tesla-Bellota and
Lockeford sub-areas. Table 3.3-30 identifies the area requirements. The LCR requirement is
1255 MW with a 658 MW NQC deficiency or 670 MW at peak deficiency.

Table 3.3-30 Stockton LCR Area Overall Requirements

LCR (MW)
Year
(Deficiency)
1255
2021
(658NQCh70Pealx

Changes compared to 2019 LCT study

The load forecast went down by 162 MW due to the elimination of the Weber sub-area else the
load trend is up by 74 MW. The total LCR need has increased by 15 MW, however the existing
capacity needed has been reduced by 33 MW, both due to change in LCR criteria.
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3.3.5 Greater Bay Area

3.3.5.1 Area Definition:

The transmission tie lines into the Greater Bay Area are:

Lakeville-Sobrante 230 kV
Ignacio-Sobrante 230 kV
Parkway-Moraga 230 kV
Bahia-Moraga 230 kV
Lambie SW Sta-Vaca Dixon 230 kV
Peabody-Contra Costa P.P. 230 kV
Tesla-Kelso 230 kV
Tesla-Delta Switching Yard 230 kV
Tesla-Pittsburg #1 230 kV
Tesla-Pittsburg #2 230 kV
Tesla-Newark #1 230 kV
Tesla-Newark #2 230 kV
Tesla-Ravenswood 230 kV
Tesla-Metcalf 500 kV
Moss Landing-Metcalf 500 kV
Moss Landing-Metcalf #1 230 kV
Moss Landing-Metcalf #2 230 kV
Oakdale TID-Newark #1 115 kV
Oakdale TID-Newark #2 115 kV

The substations that delineate the Greater Bay Area are:
Lakeville is out Sobrante is in
Ignacio is out Sobrante is in
Parkway is out Moraga is in
Bahia is out Moraga is in
Lambie SW Sta is in Vaca Dixon is out
Peabody is out Contra Costa P.P. is in
Tesla is out Kelso is in

Tesla is out Delta Switching Yard is in
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Tesla is out Pittsburg is in

Tesla is out Pittsburg is in

Tesla is out Newark is in

Tesla is out Newark is in

Tesla is out Ravenswood is in
Tesla is out Metcalf is in

Moss Landing is out Metcalf is in
Moss Landing is out Metcalf is in
Moss Landing is out Metcalf is in
Oakdale TID is out Newark is in

Oakdale TID is out Newark is in

Greater Bay LCR Area Diagram
Figure 3.3-33 Greater Bay LCR Area
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Greater Bay LCR Area Load and Resources

Table 3.3-31 provides the forecasted load and resources. The list of generators within the LCR
area are provided in Attachment A.

In year 2021 the estimated time of local area peak is 17:50 PM.
At the local area peak time the estimated, ISO metered, solar output is 44.00%.
If required, all technology type resources, including solar, are dispatched at NQC.

Table 3.3-31 Greater Bay Area LCR Area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 10508 MarketNet SelleWind, Battery 6248 6248
AAEE -57 MUNI 377 377
Behind the meter DG -179 QF 227 227
Net Load 10272 Solar 8 8
Transmission Losses 24 Existing 2finute Demand Respons 0 0
Future preferred resource and enel 558
Pumps 264 storage 558
Load + Losses + Pumps| 10780 | Total 7418 7418

Approved transmission projects modeled
Morgan Hill Area Reinforcement (revised scope)

Vaca Dixon-Lakeville 230 kV Corridor Series Compensation

3.3.5.2 Llagas Sub-area

Llagas is a Sub-area of the Greater Bay LCR Area.

Llagas LCR Sub-area Diagram
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Figure 3.3-34 Llagas LCR Sub-area
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Llagas LCR Sub-area Load and Resources

Table 3.3-32 provides the forecasted load and resources. The list of generators within the LCR
Sub-area are provided in Attachment A.

Table 3.3-32 Llagas LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 207 Market 246 246
AAEE -2 MUNI 0 0
Behind the meter DG -6 QF 0 0
Net Load 199 LTPPPreferre®Resources 0 0
Transmission Losses 0 Existing 2hinute Demand Respons 0 0
Pumps 0 Mothballed 0 0
Load + Losses + Pumps 199 Total 246 246
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Llagas LCR Sub-area Hourly Profiles

Figure 3.3-35 illustrates the forecast 2021 profile for the peak day for the Llagas LCR sub-area
with the Category P6 normal and emergengy load serving capabilities without local gas resources.
The chart also includes an estimated amount of energy storage that can be added to this local
area from charging restriction perspective. Figure 3.3-36 illustrates the forecast 2021 hourly
profile for Llagas LCR sub-area with the Category P6 emergency load serving capability without
local gas resources.

Figure 3.3-35 Llagas LCR Sub-area 2021 Peak Day Forecast Profiles

GBA - Llagas LCR Subarea:
2021 projected peak day load profile & approx. no local gas gen worst cont. load serving capabilities
Approximate amount of storage that can be added to this area from charging restriction
perspective = 130 MW and 780 MWh
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Figure 3.3-36 Llagas LCR Sub-area 2021 Forecast Hourly Profiles

GBA - Llagas LCR Subarea:
2021 projected load profile & approx. no local gen N-1-1 trans. capability
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Llagas LCR Sub-area Requirement

Table 3.3-33 identifies the sub-area requirements. The LCR requirement for the worst
contingency is 31 MW.

Table 3.3-33 Llagas LCR Sub-area Requirements

Year | Limit Category| Limiting Facility Contingency LCR (MW)

o MetcatMorgan Hill15 k\&
202 First limit P6 MetcaH.lagas 115 kV ) 31
Morgan Hibreen Valley 115 kV

Effectiveness factors:
All units within this sub-area have the same effectiveness factor.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7320 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.5.3 San Jose Sub-area

San Jose is a Sub-area of the Greater Bay LCR Area.

San Jose LCR Sub-area Diagram

The San Jose LCR Sub-area is identified in Figure 3.3-34.

San Jose LCR Sub-area Load and Resources

Table 3.3-34 provides the forecast load and resources in San Jose LCR sub-area in 2021. The
list of generators within the LCR sub-area are provided in Attachment A.

Table 3.3-34 San Jose LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 2531 MarketNet Seller, Battery 575 575
AAEE -16 MUNI 198 198
Behind theeter DG -38 QF 0 0
Net Load 2477 LTPPPreferre®esources 75 75
Transmission Losses 66 Existing 2tinute Demand Respons 0 0
Pumps 0 Mothballed 0 0
Load + Losses + Pumps 2543 Total 848 848
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San Jose LCR Sub-area Hourly Profiles

Figure 3.3-37 illustrates the forecast 2021 profile for the peak day for the San Jose LCR sub-area
with the Category P2 normal and emergengy load serving capabilities without local gas resources.
The chart also includes an estimated amount of energy storage that can be added to this local
area from charging restriction perspective. Figure 3.3-38 illustrates the forecast 2021 hourly
profile for San Jose LCR sub-area with the Category P2 emergency load serving capability without
local gas resources.

Figure 3.3-37 San Jose LCR Sub-area 2021 Peak Day Forecast Profiles

GBA - San Jose LCR Subarea:
2021 projected peak day load profile & approx. no local gas gen worst cont. load serving capabilities
Approximate amount of storage that can be added to this area from charging restriction
perspective = 325 MW and 3250 MWh
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Figure 3.3-38 San Jose LCR Sub-area 2021 Forecast Hourly Profiles

GBA - San Jose LCR Subarea:
2021 projected load profile & approx. no local gen N-1-1 trans. capability
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San Jose LCR Sub-area Requirement

Table 3.3-35 identifies the sub-area LCR requirements. The LCR requirement for the worst
contingency is 793 MW.

Table 3.3-35 San Jose LCR Sub-area Requirements

Year | Limit Category| Limiting Facility Contingency LCR (MW)

o Metcalf 230/115 kV _
2024 First limit P2 METCALF 230k8ection 2D & 2 793
transformer # 1 or # 3

Effectiveness factors:

Effective factors for generators in the San Jose LCR sub-area are in Attachment B table titled San
Jose.

For other helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7320 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.5.4 South Bay-Moss Landing Sub-area
South Bay-Moss Landing is a Sub-area of the Greater Bay LCR Area.

South Bay-Moss Landing LCR Sub-area Diagram
The South Bay-Moss Landing LCR sub-area is identified in Figure 3.3-34.

South Bay-Moss Landing LCR Sub-area Load and Resources

Table 3.3-36 provides the forecast load and resources in South Bay-Moss Landing LCR sub-area
in 2021. The list of generators within the LCR sub-area are provided in Attachment A.

Table 3.3-36 South Bay-Moss Landing LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 4139 MarketNet Seller, Battery 2165 2165
AAEE -26 MUNI 198 198
Behind the meter DG -76 QF 0 0
Net Load 4037 LTPPPreferre®esources 558 558
Transmission Losses 108 Existing 2tinute Demand Respons 0 0
Pumps 0 Mothballed 0 0
Load + Losses + Pumps 4145 Total 2921 2921

74


http://www.caiso.com/Documents/2210Z.pdf

&> California 1ISO May 1, 2020

South Bay-Moss Landing LCR Sub-area Hourly Profiles

Figure 3.3-39 illustrates the forecasted 2021 profile for the peak day for the South Bay-Moss

Landing LCR sub-area with the Category P6 normal and emergengy load serving capabilities

without local gas resources. The chart also includes an estimated amount of energy storage that

can be added to this local area from charging restriction perspective. The energy storage amount

is incremental to the exi st i ngenegystaragemFigaradi3-40oe sn ot
illustrates the forecast 2021 hourly profile for South Bay-Moss Landing LCR sub-area with the

Category P6 emergency load serving capability without local gas resources.

Figure 3.3-39 South Bay-Moss Landing LCR Sub-area 2021 Peak Day Forecast Profiles

GBA - South Bay-Moss Landing LCR Subarea:
2021 projected peak day load profile & approx. no local gas gen worst cont. LSC
Approx. amount of storage that can be added to this area from charging restriction perspective =
400 MW and 3600 MWh
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Figure 3.3-40 South Bay-Moss Landing LCR Sub-area 2021 Forecast Hourly Profiles

GBA - South Bay-Moss Landing LCR Subarea:
2021 projected load profile & approx. no local gen N-1-1 trans. capability
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South Bay-Moss Landing LCR Sub- Requirement

Table 3.3-37 identifies the sub-area LCR requirements. The LCR Requirement for the worst
contingency is 1833 MW.

Table 3.3-37 South Bay-Moss Landing LCR Sub-area Requirements

Year | Limi Category| Limiting Facility Contingency LCR (MW)

TeslaMetcalf 500 kV and

2021 | First Limit P6 Moss Landifigas Aguilas 230 K ] 1833
Moss Landifgps Banos 500 k

Effectiveness factors:

Effective factors for generators in the South Bay-Moss Landing LCR sub-area are in Attachment
B table titled South Bay-Moss Landing.

For other helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7320 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.5.5 Oakland Sub-area
Oakland is a Sub-area of the Greater Bay LCR Area.

Oakland LCR Sub-area Diagram
Figure 3.3-41 Oakland LCR Sub-area

w— 115 kV

¢ Contingency
Overload

Oakland LCR Sub-area Load and Resources

Table 3.3-38 provides the forecast load and resources in Oakland LCR sub-area in 2021. The
list of generators within the LCR sub-area are provided in Attachment A.

76



http://www.caiso.com/Documents/2210Z.pdf

.‘5:‘7 California ISO

May 1, 2020
Table 3.3-38 Oakland LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 221 Market 110 110
AAEE -1 MUNI 48 48
Behind the meter DG 2 QF 0 0

Net Load 218 LTPPPreferre®esources 0 0
Transmission Losses 0 Existing 2tinute Demand Respons 0 0
Pumps 0 Mothballed 0 0

Load + Losses + Pumps 218 Total 158 158

Oakland LCR Sub-area Hourly Profiles

Figure 3.3-42 illustrates the forecast 2021 profile for the peak day for the Oakland LCR sub-area with
the Category P2 normal and emergengy load serving capabilities without local gas resources. The
chart also includes an estimated amount of energy storage that can be added to this local area from
charging restriction perspective. Figure 3.3-43 illustrates the forecast 2021 hourly profile for Oakland
LCR sub-area with the Category P2 emergency load serving capability without local gas resources.

GBA - Oakland LCR Subarea:

Figure 3.3-42 Oakland LCR Sub-area 2021 Peak Day Forecast Profiles

2021 projected peak day load profile & approx. no local gas gen worst cont. LSC
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Figure 3.3-43 Oakland LCR Sub-area 2021 Forecast Hourly Profiles

GBA - Oakland LCR Subarea:
2021 projected load profile & approx. no local gen N-1-1 trans. capability
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Oakland LCR Sub-area Requirement

Table 3.3-39 identifies the sub-area requirements. The LCR Requirement for the worst
contingency is 99 MW.

Table 3.3-39 Oakland LCR Sub-area Requirements

Year

Limit

Category

Limiting Facility

Contingency

LCR (MW)

202

Firstimit

P2

Moraga@Dakland X #3 or #4|

Moraga 115k\&ection 1D & 21

99

115 kV line

Effectiveness factors:
All units within the Oakland Sub-area have the same effectiveness factor.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7320 posted at: http://www.caiso.com/Documents/2210Z.pdf
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3.3.5.6 Ames-Pittsburg-Oakland Sub-areas Combined
Ames-Pittsburg-Oakland is a Sub-area of the Greater Bay LCR Area.

Ames-Pittsburg-Oakland LCR Sub-area Diagram
Figure 3.3-44 Ames-Pittsburg-Oakland LCR Sub-area
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Ames-Pittsburg-Oakland LCR Sub-area Load and Resources

Table 3.3-40 provides the forecast load and resources in Ames-Pittsburg-Oakland LCR sub-area
in 2021. The list of generators within the LCR sub-area are provided in Attachment A.

Table 3.3-40 Ames-Pittsburg-Oakland LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
MarketNet Seller 2152 2152
MUNI 48 48
225
TheAmesPittsburg@aklan@ubarea QF 225
does not has a defined load pocket wi gq4 5 5
limits based upon power flow througk
area. Existing 2Minute Demand Respons 0 0
Mothballed 0 0
Total 2430 2430
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Ames-Pittsburg-Oakland LCR Sub-area Hourly Profiles

The Ames-Pittsburg-Oakland sub-area does not has a defined load pocket with the limits based
upon power flow through the area. As such, no load profile is provided for this sub-area.

Ames-Pittsburg-Oakland LCR Sub-area Requirement

Table 3.3-41 identifies the sub-area LCR requirements. The LCR Requirement for the worst
contingency is 1614 MW.

Table 3.3-41 Ames-Pittsburg-Oakland LCR Sub-area Requirements

Year | Limit Category| Limiting Facility Contingency LCR (MW)

NewarRavenswo®B0 kV &
P6 AmesRavenswood #1 115 kV i
TeslaRavenswood 230 kV

20D | Firstimit 1967

P2 Morag&Claremont #2 115 kV lin Moraga 115k\6ection 2D & 2E

Effectiveness factors:

Effective factors for generators in the Ames-Pittsburg-Oakland LCR sub-area are in Attachment
B table titled Ames/Pittsburg/Oakland.

For other helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7320 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.5.7 Contra Costa Sub-area

Contra Costa is a Sub-area of the Greater Bay LCR Area.

Contra Costa LCR Sub-area Diagram

Figure 3.3-45 Contra Costa LCR Sub-area
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Contra Costa LCR Sub-area Load and Resources

Table 3.3-42 provides the forecast load and resources in Contra Costa LCR sub-area in 2021.
The list of generators within the LCR sub-area are provided in Attachment A.

Table 3.3-42 Contra Costa LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
MarketNet Seller, Wind 1669 1669
MUNI 127 127
QF 0 0

The Contra Costa Suba does not has

defined load pocket with the limits bg Wind 244 244
upon power flow through the area - .
Existing 2finute Demand Respons 0 0
Mothballed 0 0
Total 2040 2040

Contra Costa LCR Sub-area Hourly Profiles

The Contra Costa sub-area does not has a defined load pocket with the limits based upon power
flow through the area. As such, no load profile is provided for this sub-area.

Contra Costa LCR Sub-area Requirement

Table 3.3-43 identifies the sub-area LCR requirements. The LCR requirement for the worst
contingency is 1155 MW.

Table 3.3-43 Contra Costa LCR Sub-area Requirements

Year | Limit Category| Limiting Facility Contingency LCR (MW)

. L Kelseresla 230 kV line and
202 | First limit P3 DeltaSwitching Yafieesla 230 k\ . 1n9
Gateway unit

Effectiveness factors:

For other helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7230 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.5.8 Bay Area overall

Bay Area LCR Area Hourly Profiles

Figure 3.3-46 illustrates the forecast 2021 profile for the peak day for the Bay Area LCR area with the
Category P6 normal and emergengy load serving capabilities without local gas resources. The chart
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also includes an estimated amount of energy storage that can be added to this local area from
charging restriction perspective. Figure 3.3-47 illustrates the forecast 2021 hourly profile for Bay Area
LCR area with the Category P6 emergency load serving capability without local gas resources.

Figure 3.3-46 Bay Area LCR Area 2021 Peak Day Forecast Profiles
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Figure 3.3-47 Bay Area LCR Area 2021 Forecast Hourly Profiles
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Greater Bay LCR Area Overall Requirement

Table 3.3-44 identifies the area LCR requirements. The LCR requirement for the worst
contingency is 6353 MW.

Table 3.3-44 Bay Area LCR Overall area Requirements

Year | Limit Category| Limiting Facility Contingency LCR (MW)

Metcalf 500/230 kV # \jetcalf 500230 kv #11 & 6353
transformer transformers

202 First limit P6

Effectiveness factors:

Effective factors for generators in the Greater Bay Area LCR sub-area are in Attachment B table
titled Greater Bay Area.

For other helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7320 posted at: http://www.caiso.com/Documents/2210Z.pdf

Changes compared to 2020 requirements

Compared to 2020 load forecast went up by 292 MW and total LCR need went up by 1803 MW
mainly due to LCR criteria change.

3.3.6 Greater Fresno Area

3.3.6.1 Area Definition:

The transmission facilities coming into the Greater Fresno area are:
Gates-Mustang #1 230 kV
Gates-Mustang #2 230 kV
Gates #5 230/70 kV Transformer Bank
Mercy Spring 230 /70 Bank # 1
Los Banos #3 230/70 Transformer Bank
Los Banos #4 230/70 Transformer Bank
Warnerville-Wilson 230kV
Melones-North Merced 230 kV line
Panoche-Tranquility #1 230 kV
Panoche-Tranquility #2 230 kV
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Panoche #1 230/115 kV Transformer Bank
Panoche #2 230/115 kV Transformer Bank
Corcoran-Smyrna 115kV
Coalinga #1-San Miguel 70 kV

The substations that delineate the Greater Fresno area are:
Gates is out Mustang is in
Gates is out Mustang is in
Gates 230 is out Gates 70 is in
Mercy Springs 230 is out Mercy Springs 70 is in
Los Banos 230 is out Los Banos 70 is in
Los Banos 230 is out Los Banos 70 is in
Warnerville is out Wilson is in
Melones is out North Merced is in
Panoche is out Tranquility #1 is in
Panoche is out Tranquility #2 is in
Panoche 230 is out Panoche 115 is in
Panoche 230 is out Panoche 115 is in
Corcoran is in Smyrna is out

Coalinga is in San Miguel is out

Fresno LCR Area Diagram

Figure 3.3-48 Fresno LCR Area
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Fresno LCR Area Load and Resources

Table 3.3-45 provides the forecast load and resources in Fresno LCR Area in 2021. The list of
generators within the LCR sub-area are provided in Attachment A.

In year 2021 the estimated time of local area peak is 18:40 PM.
At the local area peak time the estimated, ISO metered, solar output is 12.00%.
If required, all non-solar technology type resources are dispatched at NQC.

Table 3.3-45 Fresno LCR Area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 3099 MarketNet SelleBattery 2815 2815
AAEE -12 MUNI 212 212
Behind the meter DG -4 QF 4 4
Net Load 3088 Solar 361 160
Transmission Losses 106 Existing 2tinute Demand Respons 0 0
Pumps 0 Mothballed 0 0
Load + Losses + Pumps 3189 Total 3392 3191

Approved transmission projects modeled
Wilson-Le Grand 115 kV Line Reconductoring (Apr 2020)
Oro Loma 70 kV Area Reinforcement (May 2020)
Herndon-Bullard 230kV Reconductoring Project (Jan 2021)
Gregg-Herndon #2 230 kV Line Circuit Breaker Upgrade (Jan 2021)
Northern Fresno 115 kV Reinforcement (Revised scope i Mar 2021)

Panoche i Oro Loma 115 kV Line Reconductoring (Apr 2021)

3.3.6.2 Hanford Sub-area

Hanford is a Sub-area of the Fresno LCR Area.

Hanford LCR Sub-area Diagram
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Figure 3.3-49 Hanford LCR Sub-area
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Hanford LCR Sub-area Load and Resources

Table 3.3-46 provides the forecast load and resources in Hanford LCR sub-area in 2021. The list
of generators within the LCR sub-area are provided in Attachment A.

Table 3.3-46 Hanford LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 207 MarketNet Seller 125 125
AAEE -1 MUNI 0 0
Behind the meter DG -3 QF 0 0
Net Load 203 Solar 25 11
Transmission Losses 6 Existing 2tinute Demand Respons 0 0
Pumps 0 Mothballed 0 0
Load + Losses + Pumps 209 Total 150 136

Hanford LCR Sub-area Hourly Profiles

Figure 3.3-50 illustrates the forecast 2021 profile for the peak day for the Hanford sub-area with
the Category P6 normal and emergency load serving capabilities without local gas resources. The
chart also includes an estimated amount of energy storage that can be added to this local area
from charging restriction perspective. Figure 3.3-51 illustrates the forecast 2021 hourly profile for
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Hanford LCR Sub-area Requirement

Table 3.3-47 identifies the sub-area requirements. The LCR Requirement for a Category P6
contingency is 58 MW.

Table 3.3-47 Hanford LCR Sub-area Requirements

and Henrietta 230/kK15TB#3

Year | Limit Category| Limiting Fadity Contingency (IIngFieci(gc]\c/:\Q)
202 | FirstLimitl P6 | McCalkingsburga1s ky | McCalKingsburg #1 188 line 58

Effectiveness factors:

All units within the Hanford sub-area have the same effectiveness factor.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7430 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.6.3 Coalinga Sub-area

Coalinga is a Sub-area of the Fresno LCR Area.

Coalinga LCR Sub-area Diagram
Figure 3.3-52 Coalinga LCR Sub-area
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Coalinga LCR Sub-area Load and Resources

Table 3.3-48 provides the forecast load and resources in Coalinga LCR sub-area in 2021. The
list of generators within the LCR sub-area are provided in Attachment A.

Table 3.3-48 Coalinga LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 92 MarketNet Seller 0 0
AAEE -1 MUNI 0 0
Behind the meter DG 0 QF 3 3
Net Load 91 Solar 13 6
Transmission Losses 2 Existing 2tinute Demand Respons 0 0
Pumps 0 Mothballed 0 0
Load + Losses + Pumps 93 Total 16 9

Coalinga LCR Sub-area Hourly Profiles

Figure 3.3-53 illustrates the forecast 2021 profile for the peak day for the Coalinga sub-area with
the Category P6 normal and emergency load serving capabilities without local gas resources. The
chart also includes an estimated amount of energy storage that can be added to this local area
from charging restriction perspective. Figure 3.3-54 illustrates the forecast 2021 hourly profile for
Coalinga sub-area with the Category P6 emergency load serving capability without local gas
resources.

Figure 3.3-53 Coalinga LCR Sub-area 2021 Peak Day Forecast Profiles

GFA - Coalinga LCR Subarea:
2021 projected peak day load profile & approx. no local gas gen worst cont. load serving capabilities
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Figure 3.3-54 Coalinga LCR Sub-area 2021 Forecast Hourly Profiles
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Coalinga LCR Sub-area Requirement
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Table 3.3-49 identifies the sub-area requirements. The LCR Requirement for a Category P6
contingency is 57 MW including a 48 MW at peak deficiency and 41 MW NQC deficiency.

Table 3.3-49 Coalinga LCR Sub-area Requirements

Year | Limit | Category| Limiting Facility Contingency (Ig(émli?ci(('e\:lw\(/:\g/))
i [ - 57
First SanMigueloalinga 7V T-1/TF1: Gates 230/RY TB #5 anc
202 1 imit | P® | Line and Voltatstability | Schindler 115/70 kv TB#1 (Bat P S;‘:'&

Effectiveness factors:

All units within the Coalinga sub-area have the same effectiveness factor.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7430 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.6.4 Borden Sub-area

Borden sub-area has no requirements in year 2021.

3.3.6.5 Reedley Sub-area

Reedley is a Sub-area of the Fresno LCR Area.
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Reedley LCR Sub-area Diagram
Figure 3.3-55 Reedley LCR Sub-area
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Reedley LCR Sub-area Load and Resources

Table 3.3-50 provides the forecast load and resources in Reedley LCR sub-area in 2021. The
list of generators within the LCR sub-area are provided in Attachment A.

Table 3.3-50 Reedley LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 207 MarketNet Seller 51 51
AAEE -1 MUNI 0 0
Behind the meter DG 0 QF 0 0
Net Load 206 LTPPPreferre®Resources 0 0
Transmission Losses 58 Existing 2tinute Demand Respons 0 0
Pumps 0 Mothballed 0 0
Load + Losses Rumps 264 Total 51 51

Reedley LCR Sub-area Hourly Profiles

Figure 3.3-56 illustrates the forecast 2021 profile for the peak day for the Reedley sub-area with
the Category P6 normal and emergency load serving capabilities without local gas resources. The
chart also includes an estimated amount of energy storage that can be added to this local area
from charging restriction perspective. Figure 3.3-57 illustrates the forecast 2021 hourly profile for
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Figure 3.3-56 Reedley LCR Sub-area 2021 Peak Day Forecast Profiles
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Reedley LCR Sub-area Requirement

Table 3.3-51 identifies the sub-area requirements. The LCR Requirement for a Category P6
contingency is 82 MW with a 31 MW deficiency.

Table 3.3-51 Reedley LCR Sub-area Requirements

- _ " . LCR (MW)
Year | Limit Category| Limiting Facility Contingency .
(Deficiency)
) o Kings RivesangeReedley BkV | McCalReedley 118/ &
202 | First Limit P6 . . 82 (31)
line with Wahtoke loatine SangeReedley 115/

Effectiveness factors:
All units within the Reedley sub-area have the same effectiveness factor.

For most helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7430 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.6.6 Panoche Sub-area

Panoche is a Sub-area of the Fresno LCR Area.

Panoche LCR Sub-area Diagram
Figure 3.3-58 Panoche LCR Sub-area
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Panoche LCR Sub-area Load and Resources

Table 3.3-52 provides the forecast load and resources in Panoche LCR sub-area in 2021. The
list of generators within the LCR sub-area are provided in Attachment A.

Table 3.3-52 Panoche LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 415 MarketNet Seller 282 282
AAEE -2 MUNI 100 100
Behind the meter DG 1 QF 3 3
Net Load 412 Solar 89 40
Transmission Losses 12 Existing 2tinute Demand Respons 0 0
Pumps 0 Mothballed 0 0
Load + Losses + Pumps 424 Total 474 425

Panoche LCR Sub-area Hourly Profiles

Figure 3.3-59 illustrates the forecast 2021 profile for the peak day for the Panoche sub-area with
the Category P6 normal and emergency load serving capabilities without local gas resources. The
chart also includes an estimated amount of energy storage that can be added to this local area
from charging restriction perspective. Figure 3.3-60 illustrates the forecast 2021 hourly profile for
Panoche sub-area with the Category P6 emergency load serving capability without local gas
resources.

Figure 3.3-59 Panoche LCR Sub-area 2021 Peak Day Forecast Profiles

Greater Fresno Area LCR Area:
2021 projected peak day load profile & approximate load serving capabilities (LSC)
Approximate amount of storage that can be added to this area from charging restriction perspective
=130 MW and 1170 MWh

___________________________________________________

MW
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400
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Figure 3.3-60 Panoche LCR Sub-area 2021 Forecast Hourly Profiles

Greater Fresno Area LCR Area:
2021 projected hourly load profile & approx. load serving capability (transmission only)
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Table 3.3-53 identifies the sub-area LCR requirements. The LCR Requirement for a Category P6
contingency is 198 MW.

Table 3.3-53 Panoche LCR Sub-area Requirements

kV lie

Panoche 230/1k% TB #

- - " , LCR (MW)
Year | Limit Category| Limiting Facility Contingency o
(Deficiency)
o Five PointdurorGates 70 | Panoche 230/188 TB #2 and
202 | First limit P6 198

Effectiveness factors:

Effective factors for generators in the Panoche LCR sub-area are in Attachment B table title
Panoche.

For other helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7430 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.6.7 Wilson 115 kV Sub-area
Wilson 115 kV is a Sub-area of the Fresno LCR Area.

95



http://www.caiso.com/Documents/2210Z.pdf

{‘7 California ISO May 1, 2020

Wilson LCR Sub-area Diagram
Figure 3.3-61 Wilson LCR Sub-area
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Wilson LCR Sub-area Load and Resources

The Wilson sub-area does not has a defined load pocket with the limits based upon power flow
through the area. Table 3.3-56 provides the forecasted resources in the sub-area. The list of
generators within the LCR sub-area are provided in Attachment A.

Table 3.3-56 Wilson LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Markeand Net Seller 260 260
MUN 100 100
QF 0 0

TheWilsorsubarea does not have
defined load pocket with the limits bas| Solar 54 24
upon power flow through the area.

Existing 2thinute Demand Respons 0 0
Mothballed 0 0
Total 414 384

Wilson LCR Sub-area Hourly Profiles

The Wilson 115 kV sub-area is a flow-through sub-area therefore hourly profiles are not

provided.
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Wilson LCR Sub-area Requirement

Table 3.3-54 identifies the sub-area LCR requirements. The LCR Requirement for a Category P6
contingency is 416 MW with a 63 MW deficiency at Peak.

Table 3.3-54 Wilson LCR Sub-area Requirements

- I . . LCR (MW)
Year | Limit Category | Limiting Facility Contingency o
(Deficiency)
WilsorOro Loma 115 kV Li Wilson 230/115kV TB #1 416
2021 | FirstLimit P6 ) )
(El Nid®ro Loma 115 kV) | Wilson 230/115kV TB #2 | (2 NQC/3Peak)

Effectiveness factors:

Effective factors for generators in the Wilson 115 kV LCR sub-area are in Attachment B table
titled Wilson 115 kV.

For other helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7430 posted at: http://www.caiso.com/Documents/2210Z.pdf

3.3.6.8 Herndon Sub-area

Herndon is a Sub-area of the Fresno LCR Area.

Herndon LCR Sub-area Diagram

Figure 3.3-62 Herndon LCR Sub-area
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Herndon LCR Sub-area Load and Resources

Table 3.3-55 provides the forecast load and resources in Herndon LCR sub-area in 2021. The
list of generators within the LCR sub-area are provided in Attachment A.

Table 3.3-55 Herndon LCR Sub-area 2021 Forecast Load and Resources

Load (MW) Generation (MW) AugNQC At Peak
Gross Load 1471 MarketNet Seller 997 997
AAEE -6 MUNI 98 98
Behind the nestDG -3 QF 1 1
Net Load 1462 | Solar 63 28
Transmission Losses 24 Existing 2tinute Demand Respons 0 0
Pumps 0 Mothballed 0 0
Load + Losses + Pumps 1486 Total 1159 1124

Herndon LCR Sub-area Hourly Profiles

Figure 3.3-63 illustrates the forecast 2021 profile for the peak day for the Herndon sub-area with
the Category P6 normal and emergency load serving capabilities without local gas resources. The
chart also includes an estimated amount of energy storage that can be added to this local area
from charging restriction perspective. Figure 3.3-64 illustrates the forecast 2021 hourly profile for
Herndon sub-area with the Category P6 emergency load serving capability without local gas

resources.

Figure 3.3-63 Herndon LCR Sub-area 2021 Peak Day Forecast Profiles

GFA - Herndon LCR Subarea:
2021 projected peak day load profile & approximate load serving capabilities (LSC)
Approximate amount of storage that can be added to this area from charging restriction perspective
=340 MW and 3060 MWh

..........................................

........
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Figure 3.3-64 Herndon LCR Sub-area 2021 Forecast Hourly Profiles
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GFA - Herndon LCR Subarea:
2021 projected hourly load profile & approx. load serving capability (transmission only)
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Herndon LCR Sub-area Requirement

Table 3.3-56 identifies the sub-area LCR requirements. The LCR Requirement for a Category P6
contingency is 334 MW.

Table 3.3-56 Herndon LCR Sub-area Requirements

LCR (MW)

Year | Limit Caegory | Limiting Facility Contingency o
(Deficiency)

HerndoiWoodward 1k% line&
202 | First limit P6 HerndoManchester 1k¥ 334
HerndoBarton 11KV line

Effectiveness factors:

Effective factors for generators in the Herndon LCR Sub-area are in Attachment B table titled
Herndon.

For other helpful procurement information please read procedure 2210Z Effectiveness Factors
under 7430 posted at: http://www.caiso.com/Documents/2210Z.pdf
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3.3.6.9 Fresno Overall area

Fresno LCR area Diagram
Figure 3.3-65 Fresno LCR area

Fresno Overall LCR area Load and Resources

Table 3.3-45 provides the forecast load and resources in Fresno LCR area in 2021. The list of
generators within the LCR area are provided in Attachment A.

Fresno Overall LCR area Hourly Profiles

Figure 3.3-66 illustrates the forecast 2021 profile for the peak day for the Fresno Overall sub-
area with the Category P6 normal and emergency load serving capabilities without local gas
resources. The chart also includes an estimated amount of energy storage that can be added to
this local area from charging restriction perspective. Figure 3.3-67 illustrates the forecast 2021
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