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. Executive Summary

This Report documents the results and recommendations of the 2008 Local
Capacity Requirements (LCR) Study. The LCR Study assumptions, processes, and
criteria were discussed and recommended through the LCR Study Advisory Group
(“LSAG”)", an advisory group formed by the CAISO to assist the CAISO in its
preparation for performing the 2008 LCR Study (see December 6, 2006 LSAG meeting
notes at http://www.caiso.com/1b64/1b648dea14820.pdf). On balance, the
assumptions, processes, and criteria used for the 2008 LCR Study mirror those used in
the 2007 LCR Study which were adopted by CPUC in the 2007 Resource Adequacy

Requirements program.

These 2008 LCR study results are provided to the CPUC for consideration in its
2008 resource adequacy requirements program. These results will also be used by the
CAISO for establishing the scope of local capacity needs and for allocating appropriate
costs of any necessary CAISO procurement of local capacity following implementation
of its Market Redesign and Technology Upgrade (“MRTU”) project in accordance with
the CAISO’s FERC-approved MRTU Tariff.? In this regard, the 2008 LCR Study also
provides additional information like sub-area needs and effectiveness factors (where
applicable) in order to allow LSEs to engage in more informed procurement.

Overall, the LCR need trended upward due to load growth. The three exceptions

are (1) the Greater Bay Area, where the LCR was reduced due to the installation of the

' The Local capacity requirements Study Advisory Group (LSAG) is formed from a representative cross-
section of stakeholders, technically qualified to assess the issues related to the study assumptions,
process and criteria of the existing LCR methodology and to recommend changes, where needed that
could be implemented into the 2008 LCR study.

? The CAISO, under Section 40.3 of the CAISO MRTU Tariff, has the authority to procure generation
capacity to backstop LSE procurement for two basic reasons: 1) an LSE did not procure sufficient
resources to meet its individual local area resource obligation and that failure results in a collective
deficiency of capacity that prevents compliance with Applicable Reliability Criteria or 2) LSEs collectively
satisfied their local area resource obligations, but their procurement in aggregate did not permit the
CAISO to meet Applicable Reliability Criteria.



new Vaca-Dixon 500/230 kV transformer, (2) the LA Basin, where the LCR increased,

and (3) creation of a Big Creek/Ventura local area.

> Increase in LA Basin

The increase in LA Basin LCR arises from the fact that the 2007 LCR Study did
not have the benefit of results from a then-pending SCE study evaluating the effect on
the South of Lugo operational path rating of transmission upgrades that were still under
construction at the time of the 2007 LCR Study. The 2008 LCR study incorporates the
outcome of the SCE study and therefore reflects the current, accurate South of Lugo
operational path rating. Thus, the increase in capacity needs in the LA Basin is based
on differences between the manner in which the CAISO attempt to account for the
unavailability and uncertainty of the study results in the 2007 LCR Study and the use of
actual final results of the SCE study in the 2008 LCR Study.

At the time the 2007 LCR Study was performed, South of Lugo had a formal
operational path rating of 5600 MW. However, the CAISO understood that the South of
Lugo operational path rating would increase during the following year when CAISO-
approved transmission upgrades were completed or finally implemented by SCE. The
extent of the increase was unknown because the new South of Lugo operational path
rating was under development by SCE. The new formal South of Lugo operational path
rating is 6100 MW as a result of the completed upgrades.

Accordingly, at the time the 2007 LCR study was performed, the CAISO
identified two potential means of addressing the uncertainty surrounding the South of
Lugo operational path rating. The first option was to use the approved South of Lugo
operational rating of 5600 MW. This option would have resulted in a 2007 LCR need
driven by the loss of Devers-Valley 500 kV line with SONGS #3 unit out of service, while
maintaining the 5600 MW South of Lugo operational path rating. Such an outcome
would have been equal to last year’s projected need plus the SONGS #3 units output
and additional generation to keep the path bellow the 5600 MW limit (see footnote 24 in
page 65 under the 2007 LCR Report) (e.g., 8843 + 1080 + 900 = 10823 MW). The

second option ignored the existing 5600 MW operational path rating as obsolete and,



instead, utilized the next worst contingency in the area based on the same criteria
published in page 15 of the 2007 LCR report.

The CAISO selected the second option, which resulted in a 2007 LA Basin LCR
need of 8843 MW. It decided that the first option was unfair to LSEs and ratepayers not
to take advantage of the upgrades simply because SCE had not yet completed its study
of, and the CAISO could not validate, the new operating rating for the South of Lugo
path. Thus, had the accurate data been used, the real need for 2007 should have been
equal with last year’s projected need plus the SONGS #3 units output (e.g., 8843 +
1080 = 9923 MW). It should be noted that the South of Lugo upgrades lowered the
LCR needs by 900 MW (e.g., 10823 — 9923 = 900 MW). Finally, after SCE completed,
and the CAISO approved, the new 6100 MW South of Lugo operational path rating, the
CAISO reassessed LSE procurement in the LA Basin and confirmed that the combined

LSE procurement exceeded the actual 9923 MW requirement for 2007.

Thus, from 2007 to 2008, there was no change in study methodology or
inconsistent application of study protocols across the CAISO controlled system. In
retrospect, the CAISO could have assumed or estimated an operational path rating on
South of Lugo or any path for which studies are incomplete. This approach can be taken

in the future if stakeholders agree that it represents a better alternative.

> Big Creek/Ventura Local Area

Additionally, there is a new local area in southern California designated as the
Big Creek/Ventura area which has been previously described in the SCE Transmission
Plan as well as in the CAISO’s 2009-2011 Long-Term LCR technical analysis study
(http://www.caiso.com/18d8/18d8ce1118390.pdf) and in the CAISO’s 2007
Transmission Plan (http://www.caiso.com/1b6b/1b6bb4d51db0.pdf).




Below is a comparison of the 2007 vs. 2008 total LCR need:

2007 Local Capacity Needs

2007 LCR Need Based on

2007 LCR Need Based on

Qualifying Capacity Category B Category C with operating
procedure
QF/ Existing Existing
Local Area . [Market| Total . . . Total . . . Total
Muni Capacity |Deficiency Capacity |Deficiency
Name vw) | (MW) | (MW) | oo ded (MW) | Needed (MW)
Humboldt 73 133 206 202 0 202 202 0 202
North Coast | 50 | gg1 | 1019 | 582 0 582 582 0 582
North Bay
Sierra 1072 | 776 | 1848 1833 205 2038 1833 328 2161
Stockton 314 | 257 | 571 432 0 432 536 53 589
Greater Bay | 1314 | 5231 | 6545 4771 0 4771 4771 0 4771
Greater 575 | 2337 | 2912 | 2115 0 2115 | 2151 68 2219
Fresno
Kern 978 31 1009 554 0 554 769 17 786
LA Basin 3510 | 7012 |10522 8843 0 8843 8843 0 8843
Big Creek/ | \ya | nA | NA | NIA N/A N/A N/A NA | NIA
\\Ventura
San Diego 191 | 2741 | 2932 2781 0 2781 2781 0 2781
Total 8185 |19379|27564| 22113 205 22318 22468 466 22934

2008 Local Capacity Needs

2008 LCR Need Based on 2008 LCR Need Based on
Qualifying Capacity Category B Category C with operating
procedure
QF/ Existing Existing
Local Area ; [Market| Total : —_ Total : —_ Total
Muni Capacity |Deficiency Capacity |Deficiency
Name vw) | (MW) | (MW) | §oeded (MW) | Needed (MW)
Humboldt | 45 135 | 180 175 0 175 175 0 175
North Coast
/ North Bay 262 | 621 | 883 676 0 676 676 0 676
Sierra 1014 | 766 | 1780 1780 89 1869 1780 312 2092
Stockton | 272 | 264 | 536 460 15 475 536 250 786
Greater Bay| 1116 | 5098 | 6214 4688 0 4688 4688 0 4688
Greater | 496 | 2495 | 2001 | 2212 0 2212 | 2274 108 | 2382
Fresno
Kern 615 31 646 259 0 259 463 23 486
LA Basin | 3545 | 8545 (12093 10130 0 10130 10130 0 10130
Big Creek/
Ventura 1463 | 3933 | 5396 3562 0 3562 3658 0 3658
San Diego | 201 | 2758 | 2959 2957 0 2957 2957 0 2957
Total 9029 |24646|33678( 26899 104 27003 27337 693 28030




Regarding the 2007 data the term “Qualifying Capacity” used in this report
represents the “Gross Qualifying Capacity” (as of 1/12/2006) and it may be slightly
higher, for certain generators, then the “Net Qualifying Capacity” as presented in the
official list posted on the CAISO web site at:

http://www.caiso.com/1796/179694f65b9f0.xls

The difference between the terms “Qualifying Capacity” and “Net Qualifying

Capacity” is that certain generators have associated plant load (pumps, lighting,
controls, etc.) and thus, the “Net Qualifying Capacity” represents the output from the
generator after the plant load has been netted out. This LCR study, however,
incorporates the plant load into the “total load” calculation from these generators.

Regarding the 2008 data the term “Qualifying Capacity” used in this report is the
same as the latest “Net Qualifying Capacity” list posted on the CAISO web site at:

http://www.caiso.com/1796/179688b22c970.html

Along with this report a Local Area Resource list is provided with all units that
qualify to meet the 2008 LCR needs.

The first column, “Qualifying Capacity”, reflects two sets of generation. The first

set is comprised of generation that would normally be expected to be on-line such as
Municipal generation and Regulatory Must-take generation (state, federal, QFs, wind
and nuclear units). The second set is “market” generation. The second column, “2008
LCR Requirement Based on Category B” identifies the local capacity requirements, and
deficiencies that must be addressed, in order to achieve a service reliability level based
on Performance Criteria- Category B. The third column, “2008 LCR Requirement
Based on Category C with Operating Procedure”, sets forth the local capacity
requirements, and deficiencies that must be addressed, necessary to attain a service

reliability level based on Performance Criteria-Category C with operational solutions.
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Il Study Overview: Inputs, Outputs and Options
A. Objectives

As was the objective of the 2006 and the 2007 LCR technical analysis studies,
the intent of the 2008 LCR Study is to identify specific areas within the CAISO
Controlled Grid that have limited import capability into those areas and determine the
generation capacity (MW) necessary to mitigate the local reliability problems in those

areas.

B. Key Study Assumptions
1. Inputs and Methodology

The CAISO incorporated into its 2008 LCR study the same criteria, input
assumptions and methodology that were incorporated into its 2007 LCR Study. Several
new methodologies were briefly discussed in the LSAG. The group concluded that there
was no time to introduce a new methodology change in time to complete the 2008
studies. The discussion of new methodologies is continuing in LSAG. The original 2007
LCR study criteria, input assumptions and methodology were majority agreed to by
interested parties at the CPUC directed meet and confer session held at the CAISO on
February 17, 2006. These same input assumptions and methodology align with the
criteria that was subsequently discussed and agreed to by the LCR Study Advisory
Group (“LSAG”) (see December 6, 2006 LSAG meeting notes found at
http://www.caiso.com/1b64/1b648dea14820.pdf).

The following table sets forth a summary of the approved inputs and

methodology that have been used in the previous 2007 LCR Study as well as this 2008
LCR Study:



Summary Table of Inputs and Methodology Used in this LCR Study:

HOW INCORPORATED INTO THIS LCR

STUDY:

Input Assumptions:

e 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.

e  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

e [Load Forecast

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

Methodology:

¢ 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.

e 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 LCR
Study.

e 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 LCR Study
is the South of Lugo transfer path flowing into the LA Basin.

Performance Criteria:

e Performance Level B & C,

including incorporation of
PTO operational solutions

This LCR Study is being published based on Performance Level
B and Performance Level C criterion, yielding the low and high
range LCR scenarios. 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
Performance Level C criteria will be incorporated into the LCR
Study.

Load Pocket:

¢ Fixed Boundary, including
limited reference to

published effectiveness
factors

This LCR 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 2008 LCR Study methodology and assumptions are

provided in Section lll, below.

C. Grid Reliability

Service reliability builds from grid reliability because grid reliability is reflected in
the planning standards of the Western Electricity Coordinating Council (“WECC”) that
incorporate standards set by the North American Electric Reliability Council (“NERC?”)
(collectively “NERC Planning Standards”). The NERC Planning 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 control area does can affect the
reliability of other control areas. Consistent with the mandatory nature of the NERC
Planning Standards, the CAISO is under a statutory obligation to ensure efficient use
and reliable operation of the transmission grid consistent with achievement of the NERC
Planning Standards.®> The CAISO is further under an obligation, pursuant to its FERC-
approved Transmission Control Agreement, to secure compliance with all “Applicable
Reliability Criteria.” Applicable Reliability Criteria consists of the NERC Planning
Standards as well as reliability criteria adopted by the CAISO, in consultation with the
CAISO’s Participating Transmission Owners (“PTOs”), which affect a PTO’s individual
system.

The NERC Planning Standards define reliability on interconnected electric

L1

systems using the terms “adequacy” and “security.” “Adequacy” is the ability of the
electric systems to supply the 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 unscheduled outages of system elements. “Security” is the ability of the
electric systems to withstand sudden disturbances such as electric short circuits or
unanticipated loss of system elements. The NERC Planning Standards are organized
by Performance Categories. For instance, certain categories require that the grid
operator not only ensure grid integrity is maintained under certain adverse system

conditions, e.g., security, but also that all customers continue to receive electric supply

® Pub. Utilities Code § 345



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.

D. 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 Applicable 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.

Upon the completion of the 2006 and 2007 LCR studies, the CAISO came under
considerable scrutiny on how the N-1, N-1-1, and N-2 criteria were applied in these
studies. Some argued that the CAISO had not applied these criteria correctly, and as a
result, erroneous results had been presented. The CAISO has always, as it did then
and as it does now, argued that its application of these criteria were correct, and as
such, the results presented in the 2006 and 2007 LCR reports correctly represented the
LCR need in the identified load pockets.

However, as a result of recommendations from stakeholders, the CAISO formed
the LCR Study Advisory Group to assist the CAISO in its preparation for performing the
2008 LCR Study. The LSAG was formed in late 2006 and immediately undertook a
review of several key LCR issues, where the clarification of the N-1, N-1-1, and N-2
criteria was considered. While LSAG is still completing the documentation of its work,
of significant importance to the CAISO is the unanimous agreement among LSAG
members that its application of the N-1, N-1-1, and N-2 criteria in the 2007 LCR study
was done correctly. Given this conclusion, the application of these criteria in the 2008
LCR Study will be consistent with the 2007 LCR Study. The criteria used in both the
2007 and 2008 studies conform in nearly all respects to NERC reliability standards that
will become mandatory by July 1, 2007 with penalty sanctions as approved by FERC.
LSAG members and stakeholders noted that the terminology N-1-1 is not included in

NERC reliability standards and can create confusion. The N-1-1 vs N-2 terminology was
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introduced only as a mere temporal differentiation between two existing NERC Category
C events. N-1-1 represents NERC Category C3 (“category B contingency, manual
system adjustment, followed by another category B contingency”). The N-2 represents
NERC Category C5 (“any two circuits of a multiple circuit tower line”) as well as WECC-
S2 (for 500 kV only) (“any two circuits in the same right-of-way”) with no manual system
adjustment between the two contingencies.

LSAG discussion on these criteria clearly illustrated that a detailed
discussion/explanation of these criteria and how they should be applied in all “going
forward” LCR Studies was needed. LSAG is currently preparing this
discussion/explanation in the documentation of their work. Once completed, this

documentation will be distributed to the Stakeholders.

E. Performance Criteria

As set forth on the Summary Table of Inputs and Methodology, this LCR Report
is based on NERC Performance Level B and Performance Level C criterion. The NERC
Standards refer mainly to thermal overloads however the CAISO will also test the
electric system in regards to the dynamic and reactive margin compliance with the
existing WECC standards for the same NERC performance levels. These Performance

Levels can be described as follows:

a. Performance Criteria- Cateqgory B

Category B describes the system performance that is expected immediately
following the loss of a single transmission element, such as a transmission circuit, a

generator, or a transformer.

Category B system performance requires that all thermal and voltage limits must
be within their “Applicable Rating,” which, in this case, are the emergency ratings as
generally 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

11



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 and criteria.

b. Performance Criteria- Category C

The NERC Standards require system operators to “look forward” to make sure
they safely prepare for the “next” N-1 following the loss of the “first” N-1 (stay within
Applicable Ratings after the “next” N-1). This is commonly referred to as N-1-1.
Because it is assumed that some time exists between the “first” and “next” element
losses, operating personnel may make any 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 load from the substation site, or installing a “Special Protection
Scheme” that would remove pre-identified load from service upon the loss of the “next “
element.* All Category C 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 C 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
“‘next” element is lost after the first contingency, as discussed above under the

Performance Criteria B, N-1-1 scenario, the event is effectively a Category C. As noted

YA 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.

12



above, depending on system design and expected system impacts, the planned and
controlled interruption of supply to customers (load shedding), the removal from
service of certain generators and curtailment of exports may be utilized to maintain grid

“security.”

C. CAISO Statutory Obligation Regarding Safe Operation

The CAISO will maintain the system in a safe operating mode at all times. This
obligation translates into respecting the Applicable Criteria at all times, for example
during normal operating conditions A (N-0) the CAISO must protect for all single
contingencies B (N-1) and common mode C5 (N-2) double line outages. As a further
example after a single contingency the CAISO must readjust the system in order to be

able to support the loss of the next most stringent contingency C3 (N-1-1).

A (N-0) 1, C5(N-2)
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)

Planned and

Load Shedding Not Allowed Controlled
° Load Shedding
Example (30 min)-------------- Allowed
A (N-0 B (N-1 C3 (N-1-1
(N-0) | (N-1) | CEN-T-1)
Loading Loading Manual adjust per NERC Loading
Within A/IR Within A/R C3 in order to support the Within A/R

(normal) (emergency) Loss of the next element. (emergency)
First N-1 Second
Y| occurs trip
occurs
“‘LCR Category B”
‘LCR Category C” v
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Definition of Terms

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 “system readjustment” is provided in the amount of time given (specific to each
element) to reduce the flow to within the normal ratings. If not available normal rating is
to be used.

Short-term emergency ratings, if available, can be used as long as “system

readjustment” is provided in the “short-time” available in order to reduce the flow to
within the long-term 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, 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 Register is the only official keeper of all existing ratings mentioned

above.
Ratings for future projects provided by PTO and agree 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 in order for these studies to comply with the
Minimum Operating Reliability Criteria and assure that proper capacity is available in

order to operate the system in real-time.

14



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 single contingency (Cateqory

B):

1. System configuration change — based on validated and approved operating

procedures
2. Generation re-dispatch
a. Decrease generation (up to 1150 MW) — limit given by single contingency
SPS as part of the CAISO Grid Planning standards (ISO G4)

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

Actions, which shall not be taken as system readjustment after a single contingency

(Category B):
1. Load drop — based on the intent of the CAISO/WECC and NERC criteria for

category B contingencies.

This is one of the most controversial aspects of the interpretation of the existing
NERC criteria because the footnote mentions that load drop can be done after a
category B event in certain local areas in order to comply. However, the main body of
the criteria spells out that no dropping of load should be done following a single
contingency. All stakeholders and the CAISO agree that no involuntary interruption of
load should be done immediately after a single contingency. Further, the CAISO and
LSAG now appear to agree on the viability of dropping load as part of the system
readjustment period — in order to protect for the next most limiting contingency. After a
single contingency, it is understood that the system is in a Category B condition and the
system should be planned based on the body of the criteria with no shedding of load
regardless of whether it is done immediately or in 15-30 minute after the original

contingency. Category C conditions only arrive after the second contingency has

15



happened; at that point in time, shedding load is allowed in a planned and controlled
manner.

A robust California transmission system should be planned based on the main body of
the criteria not the footnote regarding Category B contingencies. Therefore, if there are
available resources in the area, they should be used first (and included in the LCR
requirement) before resorting to involuntary load curtailment. The footnote can be used
as a last resort for criteria compliance issues only if there are no resources available in
the area.

This interpretation tends to guarantee that dropping of load is done only as a last
resort for Category B conditions, if no other resource measures are available and it is in
line with existing operating practices. Doing otherwise could institutionalize the dropping
of load as the preferred way of planning the transmission system under Category B
conditions and, as a consequence, it may seriously increase the exposure to outages by

changing the manner in which the system is operated.

Time allowed for manual readjustment:

This is the amount of time required for the operator to take all actions necessary
to prepare the system for the next contingency. This time should be less than 30

minutes, based on the CAISO Grid Planning criteria.

This is a somewhat controversial aspect of the interpretation of existing criteria.
This item is very specific in the CAISO grid planning criteria. However, some will argue
that 30 minutes only allows generation re-dispatch and automated switching where
remote control is possible. If remote capability does not exist, a person needs to be
dispatched in the field to do switching and 30 minutes does not allow sufficient time. If
approved, an exemption from the existing time requirements may be given for small
local areas with very limited exposure and impact, clearly described in operating

procedures, and only until remote controlled switching equipment can be installed.

Planned load drop:
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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.

Controlled load drop:

Is achieved with the use of a Special Protection Scheme.

Special Protection Scheme:

All known SPS shall all be used. New SPS needs to be verified and approved by
the CAISO and needs to comply with the new SPS guideline described in the CAISO
Grid Planning Standards.

F. The Two Options Presented In This LCR Study

This LCR study sets forth different solution “options” with varying ranges of

potential service reliability consistent with CAISO’s Applicable Reliability Criteria:

1. Option 1- Meet Performance Criteria Category B

Option 1 is a service reliability level that reflects generation capacity that must be
available to comply with reliability standards immediately after a NERC Category B
given that load cannot be removed to meet this performance standard under Applicable
Reliability Criteria. However, this capacity amount implicitly relies on load interruption
as the only means of meeting any Applicable Reliability Criteria that is beyond the loss
of a single transmission element (N-1). These situations will likely require substantial
load interruptions in order to maintain system continuity and alleviate equipment
overloads including load interruptions prior to the actual occurrence of the second

contingency.’

2. Option 2- Meet Performance Criteria Category C and
Incorporate Suitable Operational Solutions

5 This potential for pre-contingency load shedding also occurs because real time operators must prepare
for the loss of a common mode N-2 at all times.
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Option 2 is a service reliability level that reflects generation capacity that is
needed to readjust the system to prepare for the loss of a second transmission element
(N-1-1) using generation capacity after considering all reasonable and feasible
operating solutions (involving customer load interruption) developed and approved by
the CAISO, in consultation with the PTOs. Under this option, there is no expected load
interruption to end-use customers under normal or single contingency conditions as the
CAISO operators prepare for the second contingency. However, the customer load will
be interrupted in the event the second contingency occurs.

This Option 2 is the local capacity level that the CAISO needs in order to reliably
operate the grid per NERC, WECC and CAISO standards. As such the CAISO is
proposing that the CPUC adopt it through its RA proceedings.

lll. Assumption Details: How the Study was Conducted
A. System Planning Criteria

The following table provides a comparison of system planning criteria, based on
the NERC performance standards, used in the study:
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Table 4: Criteria Comparison

ISO Grid
Planning
Criteria

Existing | Locational
RMR Capacity
Criteria Criteria

Contingency Component(s)

A — No Contingencies X X X

B — Loss of a single element
1. Generator (G-1)

2. Transmission Circuit (L-1)
3. Transformer (T-1)

4. Single Pole (dc) Line

5. G-1 system readjusted L-1

X x1

X x1
X2 x1,2
X x1
X X

X X X X

C — Loss of two or more elements

1. Bus Section

2. Breaker (failure or internal fault)

3. L-1 system readjusted G-1

3. G-1 system readjusted T-1 or T-1 system readjusted G-1
3. L-1 system readjusted T-1 or T-1 system readjusted L-1

3. G-1 system readjusted G-1

3. L-1 system readjusted L-1
3.

4.

5.

6.

7.

8.

9.

T-1 system readjusted T-1
Bipolar (dc) Line
Two circuits (Common Mode) L-2

XX XX XXX

SLG fault (stuck breaker or protection failure) for G-1

SLG fault (stuck breaker or protection failure) for L-1

SLG fault (stuck breaker or protection failure) for T-1

SLG fault (stuck breaker or protection failure) for Bus section
WECC-S3. Two generators (Common Mode) G-2

25 X DK XK XKD X X X X X X

D — Extreme event — loss of two or more elements
Any B1-4 system readjusted (Common Mode) L-2 x4 X3
All other extreme combinations D1-14. X4

1 System must be able to readjust to a safe operating zone in order to be able to support the loss of
the next contingency.

2 A thermal or voltage criterion violation resulting from a transformer outage may not be cause for a
local area reliability requirement if the violation is considered marginal (e.g. acceptable loss of facility
life or low voltage), otherwise, such a violation will necessitate creation of a requirement.

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

4 Evaluate for risks and consequence, per NERC standards.
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A significant number of simulations were run to determine the most critical
contingencies within each Local Capacity Area. Using power flow, post-transient load
flow, and stability assessment tools, the system performance results of all the
contingencies that were studied were measured against the system performance
requirements defined by the criteria shown in Table 4. Where the specific system
performance requirements were not met, generation was adjusted such that the
minimum amount of generation required to meet the criteria was determined in the
Local Capacity Area. The following describes how the criteria were tested for the

specific type of analysis performed.

1. Power Flow Assessment:
Contingencies Thermal Criteria® Voltage Criteria*
Generating unit "° Applicable Rating  Applicable Rating
Transmission line © Applicable Rating Applicable Rating
Transformer ' © Applicable Rating®  Applicable Rating®
(G-1)(L-1) %6 Applicable Rating ~ Applicable Rating
Overlapping ' Applicable Rating ~ Applicable Rating

TOA single contingency outages (i.e. generating unit, transmission line or

transformer) will be simulated on Participating Transmission Owners’ local area
systems.

Key generating unit out, system readjusted, followed by a line outage. This over-
lapping outage is considered a single contingency within the ISO Grid Planning
Criteria. Therefore, load dropping for an overlapping G-1, L-1 scenario is not
permitted.

Applicable Rating — Based on ISO Transmission Register or facility upgrade
plans including established Path ratings.

Applicable Rating — ISO Grid Planning Criteria or facility owner criteria as
appropriate including established Path ratings.

A thermal or voltage criterion violation 