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ES1. Background

The integrated regional power system is in transition. The impending retirement of several
thermal generators within and outside the region (the Western US and Canada) mixed with
increasing variable energy resources (VERs), has led to questions about whether the region
will continue to have an adequate supply of electricity during critical hours. In the past four
years, several studies have identified an urgent and immediate challenge to the regional
electricity system'’s ability to provide reliable electric service during high demand conditions.

These developments threaten to upset the balance of loads and resources within the region
and, if not properly addressed, will increase the risk of supply disruptions during Winter and
Summer, increase financial risk for utility customers, and hinder the ability of the system to
meet environmental goals and legal requirements.

Beginning in early 2019, the Northwest Power Pool (NWPP) has coordinated a broad coalition
to explore the nature of the challenge and investigate mechanisms to assure a high likelihood
of adequate supply to meet customer demand under a wide array of scenarios. These include
a Forward Showing (FS) planning mechanism and an Operational Program (Ops Program) to
help Participants that are experiencing extreme events meet customer demand through a
regional resource adequacy (RA) Program. This work has been led by the Steering Committee
with help from subject matter experts from each participating entity and oversight from the
Executive Committee. At this point, the Steering Committee has documented design details
that enable the next project phase. The Steering Committee fully recognizes that the design
will likely be updated and evolve as the RA Program is stood up; the design proposed here is
a starting point and does not solve every issue facing the region (energy adequacy, climate
change, etc.), but is a significant and important incremental step toward increased regional
coordination, which will better position the region to continue to tackle these big issues.

Binding Forward Showing
Interim RA Non-binding Forward Binding Forward Program with full
Program Showing Program Showing Program Operational Program
Fully functional by 2024
Phase 2A:
Preliminary Phase 2B: Detailed Phase 3A Phase 3B
Design Design
September 2021 — December January 2023 - 2024

Oct 2019 — June July 2020 — August 2021 2022
2020

Figure ES-1. RA Program development project timeline.
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Regional RA Programs have been developed across North America, and throughout the
world, to ensure reliability by providing a regional framework that enables Participants to
leverage load and resource diversity benefits by meeting their collective needs jointly rather
than individually. It also establishes a robust, standardized, and transparent view of regional
loads and resources.

The documents provide a proposed design for a capacity-based RA Program. While this is a
detailed design document, there is still work to be done in the next phase to add and refine
detail of the program through the implementation phase.

While there are many ways to improve reliability and many forms of RA (capacity, flexibility,
energy), this program will focus on creating a capacity RA Program with a demonstration of
deliverability. Additional adequacy programs may also be necessary and anticipate the need
for such additions following the implementation of the capacity program. The region may
also benefit from other forms of coordination, and while the structure and processes
associated with the RA Program may serve as foundational building blocks to additional
regional coordination, the NWPP and its Participants are only working to implement the
capacity RA Program at this time. If additional programs are desired, a similarly discrete
decision and implementation process would need to be undertaken to design and implement
such programs. The proposed RA Program does not replace or supplant the resource
planning processes used by states or provinces or the regulatory requirements of the Federal
Energy Regulatory Commission (FERC), North America Electric Reliability Corporation (NERC),
or Western Electricity Coordinating Council (WECC). The program is designed to be
supplemental and complementary to those processes and requirements.

ES2. Resource Adequacy Program
Benefits

The RA Program provides benefits of enhanced coordination and increased visibility and
transparency across the regional power system. It seeks to enhance and increase reliability for
the system while maintaining existing responsibilities for reliable operations and observing
existing frameworks for planning, purchasing, and delivering energy. Current planning and
procurement to meet RA needs is handled by individual entities under the oversight of
regulators, cooperative boards, and city councils. Typically, individual entities develop plans
and procure resources that are sufficient to meet their forecasted peak load requirements
plus a stipulated planning reserve margin (PRM) or other estimates of uncertainty. In order to
meet those requirements, entities rely on combinations of self-owned generation, bilateral
contracts, planned market purchases, and available transmission capacity. This entity-by-
entity planning framework is sufficient to meet regional RA needs if (and only if):

Executive Summary | 9
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1. Each Load Responsible Entity (LRE)" calculates its own generation and transmission
needs using a robust methodology;

2. Each LRE builds, or enters into firm contracts with, physical resources and acquires the
sufficient transmission to meet its own needs;

3. New resources are approved in a timely manner, relative to utility needs;

4. LREs do not collectively rely excessively on “market purchases” that exceed the physical
capability of the Western resource and transmission systems to meet their service
obligations; and

5. LREs have accurately (and consistently) assessed the capacity contribution of their
resources.

If these criteria are not met, the total generation and transmission capacity available to the
region could fall below what is required to maintain reliability. Today, the individualized
nature of the current planning framework can make it difficult for regulators, board members,
stakeholders, and utilities to understand whether, where, and when new capacity is needed in
the region. The RA Program would augment these existing frameworks to increase visibility
into the true status of resources and transmission in the region and work to fill in these gaps.

Further, even if the region had enough capacity installed to meet projected needs, without
the RA Program there is no guarantee that capacity or firm transmission for deliverability is
appropriately contracted to meet the region’s needs in the most critical hours. Without
regional coordination, the footprint's capacity could be contracted to other regions
experiencing ever-growing capacity shortfalls or may not be scheduled in such a way as to
meet the needs of neighbors within the footprint without the centralized communication and
coordination provided by the proposed RA Program.

One of the key benefits of the program is its ability to unlock the load and resource diversity
within the region. By ensuring availability and access to that diversity via the Ops Program,
LREs participating in the program (Participants) have the potential to carry less PRM going
into a peak season than they would otherwise have to carry on a stand-alone basis. For
example, the Ops Program will allow Participants to maximize the benefit of the load diversity
across the region during periods of which one Participant is peaking and another Participant
is experiencing lower load levels. In addition, during times when VERs are performing above
their accredited levels or Participants are experiencing a low level of forced generation
outages, that additional capacity may be made available to deficient Participants by the Ops

" An LRE is an entity that (i) owns, controls, and/or purchases capacity resources, or is a Federal Power
Marketing Agency, and (ii) has the obligation, either through statute, rule, contract, or otherwise, to
meet energy or system loads at all hours. Subject to the aforementioned criteria, an LRE may be a load
serving entity ("LSE") or either an agent or otherwise designated as responsible for an LSE or multiple
LSEs or load service under the RA Program.
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Program during times of generation shortfall, excessive forced outages (generation and
transmission), or load excursion.

The Ops Program allows Participants to collectively manage periods of risk of capacity
shortfall by prescriptively sharing available capacity and deliverability plans.

As designed, the RA Program will help provide transparency, regional insights, and
coordination as the region collectively plans for the future.

ES3. Program Design

The RA Program design and implementation will have two components: an FS Program and
an Ops Program. The FS Program establishes regional metrics for the footprint, the qualified
capacity contribution (QCC) and effective load-carrying capability (ELCC) of various resources,
deliverability expectations, and determines the periods for demonstrating adequacy. The FS
Program ensures the footprint has enough demonstrated capacity, well in advance of
required performance, to meet the established reliability metrics.

The Ops Program creates a framework to provide Participants with pre-arranged access to
capacity resources in the Program footprint during times when a Participant is experiencing
an extreme event. An extreme event could be when a Participant’s load is in excess of their FS
forecast or resources (generation and transmission) are experiencing unexpected outages;
this portion of the program unlocks the footprint’s load and resource diversity. The Program
seeks to achieve a balance between planning in a reasonably conservative manner but also to
provide flexibility in order to protect customers from unreasonable costs.

ES4. Governance

The NWPP and the Steering Committee have developed a straw proposal to address
governance of the future RA Program, which is critical for successfully launching the binding
stages of the program (i.e.,, Stages 2 and 3). In order for the changes contemplated by the
proposal to be understood, it is helpful to understand the existing governance and structure
of the NWPP Corporation, referred to as NWPP, today. Currently, NWPP provides a number of
contractual services; particularly, services to facilitate and administer the NWPP Agreement
and other major multilateral agreements (e.g., NorthernGrid, Pacific Northwest Coordination
Agreement). These programs and agreements exist outside of the NWPP: these agreements
are not governed by the existing NWPP Board of Directors, nor are committees created within
the auspices of the NWPP bylaws. Currently the NWPP does not have members, rather the
agreements to which it provides services have signatories that have traditionally been

referred to as ‘'members of the NWPP.” Additional information about the current structure of
the NWPP can be found in the straw proposal.

Executive Summary | 11
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This straw proposal includes a number of proposed changes to the NWPP that are driven by
FERC's oversight of certain elements of the RA Program and the NWPP's proposed role in
administering the RA Program. Under the NWPP's proposed role, the NWPP would become a
“public utility” as defined by the Federal Power Act. Because certain RA Program elements will
be subject to FERC oversight, the NWPP will also need to meet specific independence
requirements established by FERC. Independence is understood as financial independence
from individual Participants and classes of Participants in order to ensure that such aspects do
not allow for undue discrimination for the NWPP. In addition, committees related to the
governance of the RA Program would be chartered through updates to the NWPP's bylaws,
including the creation of an RA Participants’ Committee (RAPC) and a Committee of States,
with the potential for additional stakeholder committees to be created as determined
necessary and prudent.

In addition to continuing to provide various contractual services that the NWPP currently
provides, the NWPP would be the primary entity responsible for offering RA Program services,
providing administrative and facilitation support for the governance and administration of the
Program. The NWPP would rely on the expertise, experience, and input of the Program
Operator (PO) to provide the actual operational services and technical expertise for the RA
Program. The NWPP will also work with an Independent Evaluator (IE) to review program
design and operations.

Members of the RAPC are anticipated to be LREs who elect to join the RA Program voluntarily
(recognizing that future regulatory changes could alter the voluntary nature of the program
for certain entities). The LRE concept is intended to allow flexibility for participation, enabling
the variety of scenarios the footprint may encounter (e.g., a Power Marketing Administration,
marketer, or other such service provider assuming the obligations of one or more entities).

Additional detail related to program governance, timing of FERC filing, committees, etc. can
be found in the straw proposal.

ESS5. Forward Showing Program

The FS Program aims to provide reliability benefits (increased visibility, transparency,
consistent application of metrics and methodologies) while working within existing systems
and bi-lateral market frameworks to the extent possible. Importantly, the autonomy of the
Participants will be preserved. Participants will continue to be responsible for determining
what resources to use to meet the regional metrics, working with their regulators where
applicable, and independently conducting resource planning as may be required. All entities
will maintain their current reliability obligations and the RA Program will work within the
existing Open Access Transmission Tariff (OATT) framework. The program will be voluntary
(absent any contractual or other regulatory requirements) — entities will choose to join the

Executive Summary| 12
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program and opt in to binding consequences for non-compliance. Table ES-1 presents a
summary of key components of the FS Program.

Table ES-1 Summary of RA FS Program.

Bilateral; Participants will continue to be responsible for determining
Program Structure what resources and products to procure from other Participants or

suppliers.
Compliance Two binding seasons: Summer and Winter. Fall and Spring seasons are
Periods advisory (no penalties for non-compliance).

Participants will demonstrate compliance with FS reliability metrics
seven months in advance of the start of the binding seasons; if notified
of deficiency by the PO, entities will cure issues by three months prior
to the start of the binding season.

FS Deadline

FS Program is designed to identify the capacity needed to meet a 1 day

Reliability Metric in 10 years loss of load expectation target.

Entities will forecast their own loads, working with the PO to use
acceptable forecasting methodologies. The PO will use load forecasts

Load Forecasting  and historical data to identify a P50 (1-in-2) peak load for each month
in the binding season; the highest monthly P50 will be used for all
months of that season.

Seasonal PRM will be determined for Summer and Winter seasons and
PRM expressed as a percentage of each Participant’s identified seasonal P50
load forecast.

Wind and Solar Resources: ELCC analysis.
Run-of-River Hydro: ELCC analysis.
Storage Hydro: NWPP-developed hydro model that considers the past
10 years generation, potential energy storage, and current operational
Resource Capacity ~constraints.
Accreditation Thermal: Unforced capacity (UCAP) method.
Energy Storage and Energy Storage Resources hybrid resources:

Determined by operational testing until higher penetrations show a
need for a performance-based methodology.

Demand Side Resources: Operational testing and historical performance.

Rely on existing OATT frameworks to facilitate transmission-related
requirements in FS and Ops. Will not infringe on Transmission Service
Providers’ and Balancing Authorities’ responsibilities, nor diminish
Participants’ OATT responsibilities.

Transmission

Executive Summary | 13
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Demonstrates deliverability of resources claimed in the FS on NERC
priority 6 or 7 transmission (firm, conditional firm, network service — in
some conditions); demonstrate at FS deadline having procured or
contracted for transmission rights to deliver at least 75% of the
resources (or contracts) claimed in the FS portfolio from source to load.
When sharing is forecasted in the Ops Program, prepare to
demonstrate firm transmission for resources not previously shown to
have NERC priority 6/7 transmission.

Payment for Deficiency payment based on cost of new entry for a new peaking gas
Noncompliance plant.

ES6. Operational Program

In the Ops Program, the PO monitors the Participants’ forecasted load, uncertainty, and
reserve requirements, along with forced outages and VER performance, to determine when a
Participant may not have sufficient capacity to cover the projected demand. When a
Participant is forecasted to be deficient relative to their FS projection, the PO will initiate a
sharing event and call on other Participants that have prescriptively held back capacity and
can deliver energy to the deficient Participant(s). The FS Program will determine the baseline
values for the components of the Sharing Calculation (e.g., P50+PRM, baseline forced outage
rate, etc.) while the Ops Program will determine real-time differences in these values to
initiate a qualifying sharing event.

The Ops Program is implemented through sequentially comparing forecasts to the FS metrics
beginning six days before the preschedule day, identification of sharing events and required
capacity holdback on the preschedule day, and energy deployments on the operating day
(OD). The sharing calculation is performed using Participant provided data updated on at
least a daily basis from six days before preschedule, through the preschedule day for
identification of potential sharing events, and the data is updated hourly on the OD to inform
actual sharing.

Similar to the FS Program, the Ops Program aims to provide these diversity and reliability
benefits within existing frameworks, to the extent possible. Participants will settle any
exchanges or energy delivery bilaterally (using agreed-upon index-based prices). Energy will
be scheduled on transmission and delivered through existing systems. All Participants will
maintain their current reliability obligations. The Ops Program is not a new market, rather it is
an option available to Participants to assist in maintaining reliability during extreme events.

Executive Summary| 14
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ES7. Next Steps

As seen in Figure ES-1, we are at the end of Phase 2B: Detailed Design and planning to move
to Phase 3A this summer. We are working with stakeholders and potential interested RA
Program Participants to develop understanding and interest in the RA Program. Based on the
staging of functionality (pink bubbles in Figure ES-1) we plan to pursue the first Non-Binding
FS season in Winter 2022, meaning we need to begin data collection and modeling in Fall
2021. The Stage 1 Non-Binding seasons will serve as a “beta-test” for the program design
proposed in the attached documents.

The Steering Committee has held quarterly meetings with a Stakeholder Advisory Committee
(SAQ) that includes representation from many sectors, regulatory bodies, and industry groups.
Through that process, the SAC has provided comments on program design and process. The
Steering Committee has successfully incorporated many of the suggestions into the detailed
design provided here, such as a commitment to analyze low water years and their effect on
the capacity contribution of storage hydro, making space for specific contracting
mechanisms, and hosting several technical workshops to dive deeper into subjects such as
state Integrated Resource Plan interplay, demand response, and program benefits.

After more than two years of hard work designing a revolutionary program to meet
increasingly dire regional needs, the NWPP RA Steering Committee is ready to begin
implementation of the program in late summer with the following anticipated activities:

o Contracting with and onboarding a PO to assist in implementing the program.

e Inviting LREs from across the West to participate in the next phase (3A) — this is an
expansion of participation as compared to past project phases, which were only open
to NWPP Agreement signatories. This sign-up period is for Stage 1 only — there will be
an offramp and separate sign up for the binding Stage 2.

e Collecting and validating data from 3A Participants to run modeling to arrive at
adequacy metrics (PRM and resources’ QCCs) for a first non-binding FS deadline in
Spring 2022 (for Winter 2022).

e Advances at NWPP to support the non-binding and future binding RA Program
activities and governance, including updates to board structure, bylaws, and staffing.

As we are in the midst of what many believe may be a capacity-tight summer season, the
NWPP is again facilitating the ‘interim’ RA Program, as was available in both Summer and
Winter 2020. The program provides communication and best-effort support to entities
experiencing capacity deficits and was utilized once during Summer 2020.

Executive Summary | 15
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The Steering Committee and NWPP appreciate the continued support of participating entities

and executives, state and federal regulators, and regional stakeholders and is looking forward
to beginning implementation shortly.

*** Page left intentionally blank. ***
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INTRODUCTION

The Northwest Power Pool (NWPP) and the Steering Committee have developed the
following straw proposal for the future state of the NWPP with governance, structure, and
function changes associated with implementation of Resource Adequacy (RA) Program Stages
2 and 3; this document does not address: 1) transition issues and steps that would need to be
taken to implement the recommended changes (transition issues and procedures will be
addressed in a future proposal; and 2) governance and structural approach for RA Program
Stage 1 (also referred to as Phase 3A). This proposal should be interpreted as a starting point.
This recommendation will be further refined in future phases.

Currently, NWPP provides a number of contractual services. The diagram in

Figure 1-1 presents the key services and their relationship with the current Board of Directors
(BOD) and staff.

This proposal includes a number of changes to the NWPP, including a role for the NWPP to
administer the RA Program and to meet: (i) the necessary requirements for being a public
utility under the Federal Power Act and the Federal Energy Regulatory Commission’s (FERC)
regulations; and (ii) FERC's independent board of directors criteria, which will be very helpful
in obtaining FERC acceptance of the RA Program.? For purposes of this straw proposal,
independence should be understood primarily as financial independence from
Participants and classes of Participants in order to ensure that any such interests do not
contribute to undue discrimination by the NWPP. |In addition to prohibiting direct
financial conflicts, however, the NWPP would also impose criteria intended to eliminate other
types of conflicts-of-interest, as well as situations that lead to an appearance of bias.

In addition to continuing to provide or facilitate the various services that the NWPP currently
delivers, the NWPP would be the primary entity responsible for offering RA Program services,
would provide administrative support for the governance and administration of the RA

2 We note that neither the Federal Power Act, FERC's regulations, nor legal precedent establishes a clear
requirement that non-Regional Transmission Organization/non-market regional programs such as the RA
Program require an independent BOD. However, FERC will most likely look more favorably on the RA Program
with an independent BOD.

3 With respect to indirect financial conflicts or conflicts of interest that may arise from outside activities, secondary
employment, or other activities, the NWPP should follow corporate best practices in order to instill a sense of
confidence in the NWPP. In general, the NWPP should adopt policies that prohibit BOD members from engaging
in any outside business activity that interferes or materially decreases the Director’s impartiality, judgement,
effectiveness, productivity, or ability to perform Director’s duties and functions at NWPP. In some instances, such
conflicts may be waivable with notice and consent.
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Program, and would rely on the expertise, experience, and input of the Program Operator
(PO) to provide the actual operational services for the RA Program. The diagram in Figure 1-2
is an illustration of the proposed future structure of NWPP.

The following sections outline aspects of how the Steering Committee anticipates the
changes shown in Figure 1-2 will be implemented. Generally, this includes the evolution of
the existing NWPP BOD to an independent board to serve as the ultimate decision-making
body for future governance and supporting committees to accomplish all other ongoing
functions. Directors on the BOD will be nominated by a sector-representative committee, the
Nominating Committee (NC), which will seek and vet potential Directors before proposing a
slate of new Directors to the current BOD for confirmation.

A RA Participants Committee (RAPC) will work with support from the NWPP and a PO to
consider and recommend design updates, compliance considerations, and other daily
program operations; these recommendations will stand unless challenged to or by the BOD.

Another sector-representative committee, the Program Review Committee (PRC), will field
recommendations for changes to program design and will document proposed changes and
run public and committee comment processes to inform consideration of those
recommendations by the RAPC and BOD.

State regulators and energy offices have always served an important role in RA, and the
proposed design recommends a committee exclusively for state representatives, a Committee
of States (COS). The scope and role of this committee will be informed through ongoing
collaboration with state representatives in upcoming phases.

The Steering Committee anticipates the need for additional committees or subcommittees to
support program operations and continuous improvement. Additional committees, their
scope and authority will be considered throughout implementation phases and into the
future, but it is not currently anticipated that their addition would substantially alter the scope
or substance of the committees recommended in later sections.

The PO, an entity with extensive RA Program implementation, operation, and modeling
experience, will report to the independent BOD and will work collaboratively with the NWPP
to bring their expertise to all supporting committees. The NWPP will also work with an
Independent Evaluator (IE) to review program design and operations.

The governance framework will be reviewed after 3-5 years of operations to ensure it is
sufficiently meeting the needs of the Participants and the region.
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! Services provided by NWPP CORP to members of the NWPPA include:

member RCs.

Staffing and administrative support to enable the NWPPA signatories to implement the NWPPA;
Coordination and documentation activities for standing NWPPA committees;

Facilitation of member activities and monitoring of compliance with committee/program rules and standards;
Acting as agent for member compliance with various reliability standards (e.g. above agreements); and
Developing training modules and providing individual member training platform to train member employees and employees of

For additional information on services provided by the NWPP CORP, see Appendix A.

Figure 7-1. Diagram of NWPP today.
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Western Frequency
Reserve Sharing
Agreement (WFRSG)

Parties are currently a subset of
NWPPA members. Open to non-
NWPPA members.

Other Services

The NWPP provides many additional services to
NWPPA signatories under contracts and agreements
not specifically enumerated here; four major ongoing
efforts are identified as examples to illustrate the
before/after structure.

“Membership
Agreement”

All members sign
NWPPA to become
“members”

Operating
Committee

Transmission Reserve Coordinating
Planning Sharing Group (for
Committee Committee PNCA)

Figure 71-2. Diagram of Future NWPP.
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GOVERNANCE — ACTORS AND
PARTICIPANTS

1.1. Board of Directors

The following elements are proposed for the future NWPP BOD:

e There will be one independent BOD for the NWPP.

o Currently, there is one BOD for NWPP, which is semi-independent (i.e., some
members would likely be determined to be financially independent, and
others would not).

e The BOD will oversee the RA Program as well as those responsibilities currently
assigned to the BOD for the other services provided by or facilitated by the NWPP.

e The BOD will be composed of up to five to seven persons, but no less than three
persons.

o Currently, there are five members of the NWPP BOD.

e Directors are selected and nominated by the NC (see Section 1.2 for more information)
to three-year terms and confirmed by the Directors which are currently seated and
whose terms are not expiring.

o Currently, the Directors are selected by the current BOD without term limits.
e The terms of the Directors will be staggered in order to maintain continuity.

e A Director may serve up to two three-year terms which may be served non-
consecutively.

e A Director who is not term-limited but wishes to be considered for an additional term
must provide appropriate notice of this intention.

e The NC will interview the Director whose term is expiring regardless of whether the
Director is seeking re-appointment. If the Director is seeking re-appointment, the
purpose is to determine if the NC wishes to advance the Director for another term
without interviewing other candidates; if the Director is not seeking re-appointment,
the purpose is an exit interview.

e The NC will determine whether it wants to re-nominate the departing Director without
interviewing other candidates.
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e If the NC does not decide to re-nominate the departing Director, then it should seek to
identify at least two qualified candidates to interview, in addition to the sitting
member.

e The NWPP Chief Executive Officer (CEQ) is proposed to be a voting member of the
BOD, provided the CEO also passes the independence requirements.

1.1.1. Board of Directors Transition

Specific transition issues relating to the current NWPP BOD will be addressed in a future
version of this proposal; however, it has been recommended by the existing NWPP BOD and
staff that this proposal address a specific approach for how the existing NWPP BOD can
ensure its fiduciary duty to the current NWPP.

The future RA Program and the governance and structural changes have the potential to
change the overall shape, direction, and priorities of the NWPP and how the NWPP delivers
the services that it is currently responsible to provide. As such, the current NWPP BOD must
support and approve the proposal to transition to an independent BOD.

Allowing for limited duration, limited scope engagement by a limited number of current BOD
members is a vehicle for giving the current BOD trust in the transition so that they can
confidently support the actions needed for the NWPP to evolve.

The following approach is recommended for achieving these objectives:

e Two supplemental seats to the proposed NWPP BOD would be allocated to two current Directors
who volunteer to be considered (e.g., assuming the new NWPP BOD consists of five Directors,
the two supplemental seats would bring the total to seven);

e The two Directors for the supplemental seats would be selected by the NC (discussed below);
the NC would apply financial independence criteria in order to select the two supplemental
Directors;

e The two supplemental seats would serve in a strictly advisory capacity for RA Program matters
but would serve in their regular capacity for all other programs and services provided by the
NWPP;

e The two supplemental seats would serve a maximum of two, three-year terms (not staggered);
and

e Any current NWPP BOD Directors can apply for the regular seats on the future BOD and would
be considered along with all other qualified candidates considered by the NC.
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1.1.2. Board of Directors Duties Common to all NWPP
Services

1)

2)

3)

4)

5)

6)

At all times the BOD will act in the best interest of NWPP in its management, control, and
direction of the general business of NWPP.

The current BOD has this same fiduciary duty, which is derived from corporate law.
The BOD will exercise an appropriate degree of independence from Participants.
The current BOD is not structured as an independent BOD, so this would be a change.

In reaching any decision, the BOD Directors must execute the duties of the BOD in an
unbiased, professional, respectful, and collaborative manner that promotes integrity,
teamwork, trust, and a professional work environment.

This is not an explicitly codified requirement for the current BOD but is exercised in
practice.

Unless otherwise restricted (see Section 1.1.4), the BOD will have full authority to change
the bylaws.

In general, the current BOD has this same authority, derived from corporate law. In the
case of the current set of governing documents, the committees created by the NWPP
Agreement are not part of the current bylaws and thus cannot be changed by the
current BOD.

The BOD has the authority to review the performance of the corporation, its officers, and
staff, unless specifically delegated to NWPP staff. When evaluating the performance or
compensation of the CEO, the CEO will be appropriately excluded from deliberations of
the other BOD members. With respect to duties delegated to NWPP Staff, the BOD may
rely on reports from NWPP Staff but must continue to exercise oversight over those
duties. This BOD obligation is relatively standard. The day-to-day decisions about hiring,
salaries, executive management, etc., are the responsibility of the CEO.

The current BOD is similarly responsible for evaluating the performance of the
corporation, its officers, and staff. Currently the CEO is not a Director and thus need
not be excluded from deliberations about CEO performance.

The BOD has the authority to evaluate the performance of individual BOD members and
the BOD as a whole. When evaluating the performance of individual BOD members, that
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BOD member will be appropriately excluded from deliberations of the other BOD
members.

The duty to evaluate the performance of individual BOD members is an existing BOD
obligation.

7) The BOD will review and approve the financial position of the NWPP (including the RA
Program), including its budget, expenses, and projected expenses, to ensure the NWPP is
financially sound and has the appropriate funding to meet its contract requirements.

The existing BOD has this same obligation.

8) The BOD will review the goals and directions set by the NWPP, its programs and
committees to understand the impact on NWPP and its employees, including the impact
on longer-term employment for NWPP employees, corporate risk, and potential impacts
on the structure of the NWPP.

The existing BOD has this obligation. Here, “goals and directions set by the NWPP”
refers to the goals and directions set by the signatories to the NWPP Agreement
through the programs and committees set up under that agreement; the NWPP has a
contractual obligation to support those programs and committees.

The BOD currently emphasizes that the NWPP is currently viewed as a service or
consulting organization to facilitate the goals of the signatories to the NWPP
Agreement. The obligation to continue such services will continue even upon
development of an RA Program.

9) The BOD will ensure the NWPP has appropriate insurance for its business operations,
Directors, officers, and staff.

The existing BOD has this same obligation.

10) The BOD will ensure the NWPP has appropriate retirement funding as established by the
corporate retirement plan.

The existing BOD has this same obligation.

11) The BOD will ensure the NWPP has appropriate employee benefits as established by the
corporate benefit plan.

The existing BOD has this same obligation.
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12) The BOD will ensure the NWPP is meeting all its legal requirements and that it has
sufficient legal resources to support regulatory process and regulatory filings.

The existing BOD has this same obligation, though the scope of the regulatory filings
under the NWPP’s purview would be expanded if an RA Program were established;
legal requirements include tax filings (nonprofit status) as well as regulatory filings.

13) The BOD will hire the officers of the NWPP and address succession plans.
The existing BOD has this same obligation.
14) The BOD will elect from its membership a Chair and Vice Chair for two-year terms.
The current NWPP Bylaws state that the NWPP will have a BOD Chair and a Vice-Chair.

15) The BOD will meet at least three times per calendar year (in-person or virtual) and
additionally upon the call of the Chair or upon concurrence of at least a majority of
Directors.

BOD meeting requirements for the current BOD are established by the Bylaws and
require the BOD to conduct at least one annual meeting and one additional regular
meeting each year; special meetings are conducted upon the call of the Chair or upon
concurrence of at least three Directors.

16) Directors will receive compensation and be reimbursed for actual expenses reasonably
incurred or accrued in the performance of their duties.

Current Directors are reimbursed for actual expenses and receive compensation for
meeting attendance.

1.1.3. Board of Directors Duties for Specific Programs or

Functions

The BOD will authorize filings with regulatory bodies, except for the RA Program when the
BOD will authorize, and the NWPP will submit filings only after consideration by the RAPC. If
the RAPC approves an action and such action is not appealed to the BOD, the action is
deemed to be approved by the BOD, and NWPP is authorized to submit any applicable
required regulatory filing(s). Any action, or inaction, taken by the RAPC may be brought
before the BOD for ultimate resolution. Currently the NWPP makes regulatory filings on
behalf of program Participants who have named the NWPP the agent for compliance with
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certain NERC reliability standards; NWPP Staff works with Reserve Sharing Group and
Western Frequency Response Sharing Group participants to coordinate such filings.

1) BOD meetings for the RA Program will be open and noticed to all stakeholders for all
meetings except when in executive session. Executive sessions (open only to Directors and
to parties invited by the Chair) will be held as necessary upon agreement of the BOD to
safeguard confidentiality of sensitive information.

Current BOD meetings do not involve stakeholders and are not open to the public.

2) The Chair of the BOD will grant any stakeholder’s request to address the BOD during open
public meetings for a prescribed period of time with respect to RA Program.

Current BOD duties do not require a stakeholder process.

1.1.4. Board of Directors Limitations for the RA Program
Regarding the RA Program, the BOD will be prohibited from engaging in the following:

1) Changing the Participants’ existing functional control and responsibility over their
generation and transmission assets.

a) Participants will retain full autonomy and responsibility to ensure the reliable and
efficient planning and operation of their transmission systems.

b) Participants will retain existing autonomy and responsibility over transmission
operations and transmission service, including the administration of open access
transmission tariff (OATT) requirements and transmission planning functions.

c) Participants will retain full autonomy and responsibility related to the operation of
their generation resources, as well as the development of resource plans and
ongoing compliance with those plans. This provision includes a restriction that the
BOD will not impose must-offer obligations on any Participant or their resource(s).

d) Participants who administer a Balancing Authority (BA) will retain responsibility for
ensuring compliance with applicable reliability standards within their BA
boundaries, and any other reliability standard requirements for applicable NERC
functional designations.

2) Administering OATT service, engaging in BA operations, imposing transmission
planning requirements or assuming any transmission planning responsibilities.

3) Taking action to form an organized market, including a capacity market, or establishing
a Regional Transmission Organization, unless such action was also approved by the
RAPC.
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4) In response to a failure to meet program requirements, requiring anything beyond the
imposition of financial or penalty consequences, the limitation or suspension of
participation, or other similar measures.

These limitations will be addressed in the updated bylaws of the NWPP by
requiring additional committees’ support (e.g., RAPC, COS) for bylaw changes that
expand the scope the BOD and the NWPP to include such activities.

1.2. Committee Nominating the BOD

An NC is proposed to be used for selecting the members of the BOD. The following
proposal is based in large part on the NC procedures that have been successfully
used for the Western Energy Imbalance Market. The BOD will be selected by a NC
comprised of certain stakeholder representatives. This proposal explains the
selection and composition of the NC, how the NC will select a slate of nominees for
each open position, and how that slate of nominees will be subject to a vote of
approval on the slate by the BOD. The NC will nominate a slate with one nominee
for each open seat on the BOD for which the term is scheduled to expire.

The NC is responsible for nominating proposed BOD members for approval by the sitting
BOD. The NC is also responsible for recommending compensation for the BOD. The NC is the
primary committee responsible for identifying a recommended nominee or nominees for
open positions on the BOD, working with the NWPP staff and an executive search firm.

1.2.1. Makeup of the Nominating Committee

e The NC will be comprised of 12 individuals from stakeholder sectors and such sectors
will have the following designated number of seats on the NC and the following voting
designation.

o Proposed sectors include:

= RAPC/Participants, ensuring appropriate representation among these
types of Participants:

e Investor-owned Ultilities (IOUs) (2) - voting
e Cooperative-owned utilities (COUs (2) - voting
e Retail Competition Load Responsible Entity (LRE) (1) - voting
e Federal Power Marketing Administration (1) - voting
* Independent power producers/marketers (1) - voting
= Public interest organizations (1) - voting

= Customer advocacy groups (1) — voting
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= NWPP member (not on RAPC) (1) - voting

= BOD (a member who is not rolling off, not the NWPP CEO) (1) — non-
voting

= COS (chair or vice chair) (1) — non-voting (but voting in the event of a tie)

Each sector will appoint its representatives to the committee. In the event that a particular
sector cannot reach consensus regarding their representative, the NC normal activities may
continue without a full NC. The NC will strive for and will act on the consensus of its members.
However, in the event consensus cannot be obtained, voting procedures will be utilized and
at least a simple majority must be obtained to approve a candidate to the slate. Non-voting
members are expected to share their views about the candidates and to participate fully in
deliberations.

Each sector will determine its own method of selecting a representative(s) to serve on the NC,
and the term of service. A sector may designate a term of service for multiple years if it wishes
to avoid the need to meet in the following year(s) to select a representative. The minimum
term of service will be one year.

1.2.2. Selection of Sector Representatives to the
Nominating Committee

Not less than 150 days prior to the scheduled expiration of any BOD member’s term, and at
other times as may be necessary to fill a vacancy on the BOD, the staff of the NWPP will
ensure that each sector of the NC has identified their respective representative(s).

The staff of the NWPP will issue a notice that the NC will be convened in parallel with the NC
representative’s sector outreach. The public notice will include a list of the NC representatives.
The purpose of this notice is to provide an opportunity for sector members to self-identify in
order to receive communication from the sector organizer.

If one or more of these sectors does not have a currently serving representative to the NC,
the staff of the NWPP will designate a person from one of the entities in the sector to serve as
a sector organizer to facilitate selection of a representative. Each sector organizer must make
reasonable efforts to notify all entities that are qualified for participation in its sector about
the initial organizational meeting or teleconference for the sector. These efforts will include
issuing, with assistance from staff, a notice no less than seven calendar days in advance of the
meeting or teleconference.

The entities in each sector should make their best efforts to amicably resolve any

disagreements about which entities belong within the sector and thus are entitled to
participate in the sector’s selection of a representative to the NC. Any disagreements that
cannot be resolved by the entities in a sector may be referred to the management of the
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NWPP for resolution. The CEO (or his or her designee) and the General Counsel will hear from
the interested parties and make a decision. Their decision will be binding on the sector.

Within 40 days after the NWPP staff designates a sector organizer to facilitate selection of a
representative, the sector organizer will certify the choice of the sector representative. If a
sector organizer has been unable to make a certification because the sector has been unable
to reach agreement on its representative, the BOD will select a representative for the sector.

The NWPP staff will post the name and contact information of each sector representative on
its website.

1.2.3. Operation of the Nominating Committee

Once organized, the NC should convene no less than 100 days prior to the scheduled
expiration of any BOD member’s term to begin the process of identifying potential
candidates for each open seat, or as soon as practicable when other vacancies arise.

If a BOD member whose term is scheduled to expire has expressed a desire to be nominated
for a new term (and has not reached their term limit), the NC should determine whether it
wants to re-nominate the departing member without interviewing other candidates. If the NC
does not decide to proceed in this manner, then it would ask the executive search firm to
identify at least two qualified candidates to interview, in addition to the sitting member.

The NC will apply the following criteria in its selection process:

e Working with NWPP staff, the NC will engage and work with an executive search firm
to identify at least two qualified candidates to interview.

o The executive search firm may not consider a candidate who has a prohibited
relationship or financial interest, unless the candidate commits to promptly end
any prohibited relationship after being appointed and before exercising the
duties of the office, and to dispose of any prohibited financial interests within
six months after appointment.

e With assistance from the executive search firm, the NC will develop a job description,

job posting, identify, and select the best qualified candidates available in the United
States.

e Optimally, the NC's selections should ensure that the overall composition of the BOD
reflects diversity of expertise so that there is not a predominance of Directors who
specialize in one subject area, such as operations or utility regulation. The following
skillsets and expertise should be considered:

o Electric industry — such as former electric utility senior executives currently
unaffiliated with any market Participant or stakeholder; present or former
executives of electric power reliability councils; present for former executives
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from power pools; retired military officers with relevant experience; or present
or former executives of firms that perform professional services for utilities;

o Regulatory — executives or attorneys with extensive background in the
regulated utility industry, resource or transmission planning; former state or
federal regulators with applicable experience; or academics or consultants with
relevant experience; and

o General corporate/legal/financial — such as present or former management
consultants or service industry executives; present or former chief executives;
chief financial officers; chief legal officers or chief information officers of
profitmaking companies; present or former national law firm partners; present
or former senior executives of financial institutions, investment banking or
financial accounting/auditing organizations.

e In addition, the NC should give consideration to diversity with respect to race, gender,
and ethnicity.

e The NC will consider geographic diversity and no one state or sub-region in the West
should have excessive representation — meaning members whose place of residence
or work history tends to associate them with a particular Western state.

e The NC should strive to ensure that the BOD includes at least one member with
expertise in Western electric systems, markets, or utility resource planning.

e The deliberations of the NC will be confidential. The candidate selection process is
highly sensitive and candidate information, and the deliberations of the NC should not
be shared publicly. However, the NC sector representatives may confer with their
sectors to enable sector alignment and support for candidates. The NC sector
representative may communicate with their sector as part of the process of evaluating
candidates. The NC should have a common understanding about the extent to which
they will share the names of candidates in connection with a particular search (timing,
level of detail, etc.).

e The NC will meet as required to perform its responsibility.

e Except as otherwise provided here, the NC may establish its own procedures.

1.2.4. BOD Nomination Recommendations and Election

The slate submitted by the NC will be subject to approval by the BOD in an open session. If
the decision occurs before the end of the expiring terms, the BOD Director(s) whose terms are
expiring will be recused from the approval decision. The BOD must accept or reject the slate
as a whole.
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For example, assuming two sitting BOD members’ terms are expiring, the NC would be
convened and would work with the executive search firm to screen and identify qualified
candidates. Through this screening, review, and interview process, the NC will select two
qualified candidates and these candidates will comprise the slate of candidates recommended
to the sitting BOD for approval. The sitting BOD will vote on the slate as a whole, either
approving or rejecting.

If the slate is accepted, the nominees will become Directors.

If the slate is rejected, the NC must re-convene and establish a new slate of nominees. The
new slate must not be identical to the prior slate, though the NC may retain one or more
nominees from a prior slate involving multiple nominees. After the NC submits its second
slate of nominees, the BOD will decide, in public session, to approve one of the two slates
that was submitted by the NC.

1.3. Resource Adequacy Program
Participants

The following are the qualifications for Participants:

1) Participants must be an LRE.

2) Participants must have either a physical transmission connection or rights to use
transmission to at least one other Participant or a trading hub used by Participant(s).

3) Participants must sign the Western Resource Adequacy Agreement (WRAA) that
includes terms and conditions and comply fully with those terms and conditions and
any other agreements necessary to facilitate the RA Program.

4) Participants may be required to be a signatory to the WSPP, formerly known as the
Western System Power Pool, or an enabling agreement given that the RA Program is
built around leveraging existing bilateral structures.

5) Participants are expected to register their entire fleet of resources that can be called on
to serve their respective loads so that the RA Program will have visibility to all
resources the Participant is relying on within the program.

6) Participants will sign a data sharing and confidentiality agreement essential for the
operation of the RA Program.
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1.3.1. Resource Adequacy Participant Committee

1)

2)

3)

4)

5)

6)

7)

8)

The RAPC is comprised of Participants and is responsible for developing and
recommending policies, procedures, and system enhancements related to the policies
and administration of the RA Program by NWPP.

Participation in RAPC is limited to Participants. Therefore, the RAPC is a committee with
limited membership; this is more conservative than what was proposed and approved
by FERC for Southwest Power Pool’s (SPP) Western Markets Executive Committee.

The RAPC is responsible, through its designated working groups, committees, and task
forces, for developing and recommending policies, procedures, and system
enhancements related to the policies and administration of the RA Program by NWPP
under the WRAA in the Western Interconnection. This is similar to what SPP provided
through its Western Markets Executive Committee.

In carrying out its purpose, the RAPC will provide the forum for Participants that have
executed a WRAA with NWPP. The RAPC can approve or reject proposed amendments
to the RA Program Tariff prior to the filing of such amendments at FERC. The RAPC can
also consider, approve, or reject program rules if such rules solely apply to the
administration of the RA Program and have no application to any other program
and/or contract service provided by NWPP. To the extent such rules do apply to any
other service provided by NWPP, the RAPC will be afforded the opportunity to provide
input to the NWPP BOD to resolve any issues. This will be accomplished by a
collaboration with NWPP on the development of RA Program provisions, business
practices, and interregional agreements to promote transparency and efficiency in the
operation of the RA Program.

The RAPC can evaluate and provide consultation to NWPP on the RA Program
administration budget and budget allocation to Participants, including modifications or
adjustments of the RA Program Administration Rate, in accordance with the WRAA.
There are other responsibilities that can be added to the detail as this proposal is filled
out.

Each Participant will appoint one representative to the RAPC. Each representative
designated will be a senior level management employee with financial decision-making
authority. The RAPC representatives will appoint the chair and vice chair of the RAPC.

The RAPC will form and organize all the organizational groups under its
responsibilities. Each working group, committee, or task force reporting to the RAPC
will be assigned a NWPP staff secretary, who will attend all meetings and act as
secretary to the group. Staff secretaries of all working groups, committees, and task
forces will be non-voting.

The quorum for a meeting of the RAPC or any working group, committee, or task force
reporting to the RAPC will be one-half of the representatives thereof, but not less than
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three representatives; provided, that a lesser number may adjourn the meeting to a
later time.

9) In the RAPC, each representative will have one vote. Voting will utilize a “House and
Senate” style approach. The "House" vote will be weighted based on each
representative’s P50 load, as determined in the FS Program (see 2.3 for additional
information on the determination of the P50 load). The P50 metric is used to allocate
requirements and benefits of the RA Program throughout both time horizons; in the
FS, it determines the FS capacity requirement, and in the Ops Program, it is a key
component of the Sharing Calculation (determining a Participants’ ability to access
pooled resources). “House" voting will use the higher of a Participant’'s two seasons’
P50s (e.g., Winter-peaking Participants will use their Winter season P50 value in voting)
and will be weighted as a portion of the sum of all Participants’ higher-season P50
loads. The “Senate” vote will be equally weighted for all RAPC representatives. For a
resolution to be approved, it must pass both the “House” and the “Senate” vote.

a. Resolutions brought to the RAPC with support from the PRC will be approved
with 67% affirmative votes from both “House” and “Senate” vote tallies.

b. All other votes will require an affirmative vote of 75% or greater of both
“House” and “Senate” tallies.

c. If atany time, a single LRE is responsible for more than 25% of the total non-
coincident high-season P50 loads (creating an effective veto power), a review of
the voting thresholds would be triggered.

Table 1-1. Example of House and Senate style

voting approach
. P50 P50 (House
Entity (MW) Wegghting) vote
A 1500 3.07% No
B 9000 18.42% Yes
C 400 0.82% Yes
D 2200 4.50% Yes
E 850 1.74% No
F 3500 7.16% Yes
G 11000 22.52% Yes
H 4200 8.60% Yes
I 8700 17.81% Yes
J 7500 15.35% Yes
Total P50 48850 100% N/A
Load
(MW)
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In the example presented in Table 1-1, the vote passes; the pro-rata (Senate)
vote tally is 80% affirmative, while the P50-weighted (House) tally is 95%
affirmative, since the two dissenters are small entities. If another entity (of any
size) were to vote “no,” the vote would pass for a PRC-approved vote but fail
for any other vote, as the pro-rata vote would drop to 70% affirmative, below
the 75% threshold. Similarly, if entity G dissented instead of entity E, the vote
would pass for a PRC-approved vote but fail for any other vote, as the pro-rata
vote would drop to 72.67% affirmative the vote, below the 75% threshold.

10) The RAPC is the highest level of authority for representation by Participants. The NWPP
BOD will provide independent oversight of NWPP’s administration of the RA Program
under the WRAA. If the RAPC approves an action and such action is not appealed to
the NWPP BOD, the action is deemed to be approved by the NWPP BOD, and NWPP
staff is authorized to submit any applicable required regulatory filing(s). Any action, or
inaction, taken by the RAPC may be appealed by any stakeholder to the NWPP BOD
for ultimate resolution.

11) Meetings of the RAPC are open to all interested parties; and written notice of the date,
time, place, and purpose of each meeting will be provided as described below.
However, the RAPC may limit attendance during specific portions of a meeting by an
affirmative vote of the RAPC in order to discuss issues that require confidentiality.

1.3.2. Exit Provisions

A Participant can exit the RA Program if they are ordered by a regulatory body (jurisdictional)
or if they determine (jurisdictional or non-jurisdictional) that exit is required to protect the
interests of their customers. A Participant could also decide that it needs to leave the
program because the Participant disagrees with a decision being made under the governance
model that affects the way the RA Program is administered or their ability to continue
participation. A Participant could decide that it needs to leave the program for various
business reasons.

The following straw proposal for exit provisions is provided for consideration:

e Participant entry and exit from the program will remain voluntary, however,
appropriate notice must be given prior to exit.
e Options for standard notice provision:

o Parties must give at least 24 months written notice prior to the beginning of the
next binding FS period. This requirement may result in more than 24 months
between when the notice is given and the actual effective date of the exit.

» For example, if a Participant did not want to participate for the Summer
2025 binding season, the Participant would need to give notice by June
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1, 2023. This corresponds with the timeline for the FS Program when
Participants would be required to complete review of their inputs to the
loss of load expectation (LOLE) model, but prior to the time when the
model is run by the PO to provide the binding planning reserve margin
(PRM) for the Summer 2025 season in question].

» The standard notice period could be shorter than what is suggested here,
but the timing and logistics on FS and operations would need to be
worked through.

o Options for non-standard exit:

» The program could also include additional provisions that provide for
earlier exit under the following circumstances:

e Exit for "extenuating circumstances” (such as by order of
regulatory authority or additional circumstances to be defined) to
be assessed by the BOD and/or PO on a case-by-case basis

e Exit by fee to ensure that any unreasonable harm from earlier exit
is mitigated or compensated by the exiting Participant. The PO
would calculate the exit fee. This exit provision would only be
available if the exit fee can be calculated by the PO with a high
degree of confidence.

e If a Participant experiences a significant decrease in forecasted
peak load after the two-year deadline has transpired, they will
work with the PO, and/or third-party neutral, for the purpose of
developing an understanding of factual matters for the change, to
determine whether there are or would be any resulting impacts to
other Participants. Further consideration of what constitutes a
“significant” decrease, what solutions are available to address the
change, and how the costs of this assessment are allocated will be
considered in 3A.

o Once proper notice is provided, the withdrawing Participant will be in the
withdrawal period until exit is effective, during which the withdrawing
Participant is required to continue to comply with all requirements of the RA
Program, except, however, the withdrawing Participant will recuse themselves
from any votes or actions affecting the RA Program for timeframes that extend
beyond the withdrawing Participant’s exit effective date.

e In addition, any financial obligations that exist as of the exit date are preserved until
satisfied (e.g., the Participant has already been assessed cost of new entry penalties for
failure to meet the FS Program).

e A Participant who exited can re-enter provided their entry is negotiated with the PO to
commence consistent with the timing of the deadline for the inputs required for the
LOLE study needed in the next binding FS Program season.
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1.4. Resource Adequacy Program
Operator

1)

2)

3)

4)

In order to provide a clear direction for the RA Program and how it can be
implemented, the following will outline how NWPP and the contracted PO will fulfill all
the required functions needed for the RA Program. The PO will report directly to the
BOD but will also interface with other committees and NWPP staff as needed to fulfill
their duties. Note that NWPP will enter into a contract with the PO that will define the
required responsibilities of the PO. Generally, it will be the responsibility of NWPP to
provide any needed general logistics and oversight of the contract with the PO to
perform FS and operations functions of the RA Program.

NWPP will provide all support of the governance outlined above including the
compensation for the BOD, responsibility for the expenses and logistics for all their
meetings and the committees under the BOD. The support of the contract and
compensation to the PO will be the NWPP responsibility, as well as legal and federal
regulatory support for the RA Program, including meeting all the functions required of
a public utility. NWPP will also be responsible for billing, collection and payments
under the RA Program as well as all the other current contracted programs and
services of the NWPP.

The PO will be responsible for the fulfillment of the contract requirements for the RA
Program including the FS and the near-term to real-time operations. These would
include modeling and system analytics, the performance or analysis of the LOLE study,
PRM analysis, qualifying capacity contributions, FS Assessments, Deliverability for
Planning & Reliability Coordination for capacity reserve adequacy, and Generation
Assessment & Uncertainty Response activity. These responsibilities will also include the
monitoring and responding in the real-time operations. The PO will calculate any
required settlements and assess penalties for noncompliance according to the penalty
calculation rules set forth in the program. To perform their functions under the
contract, the PO will have sufficient information technology resources including
systems and people to maintain the systems, meeting requirements of cyber security,
backup of data/systems, change control, and system recovery.

The PO will support the RAPC and other committees to provide comments, input,
solutions, and problems. The PO also could be asked to provide input to the NWPP
BOD.
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1.5. Independent Evaluator

The Independent Evaluator (IE) function has been identified by the current NWPP BOD, state
regulators, and the Stakeholder Advisory Committee as an important element of a well-
functioning regional RA Program to provide an outside, independent assessment of the
performance of the program. It has been identified as an element that will be important to
FERC as they consider approving the FERC-jurisdictional elements of the RA Program. It is
recommended that the IE be established on or near the conclusion of Stage 1 of the RA
Program and on an ongoing basis to provide an annual review of the RA Program. This initial
scope for the IE could change over time, but this initial recommendation is intended to
balance the need for independent review to identify continuous improvement opportunities
with cost and administrative burden, especially as RA Program functionality will be
implemented in stages over time.

The IE is charged with the following responsibilities and limitations:
1. Once per year, analyzes operations, accounting/settlement, and design of program and
makes recommendations for changes in a written evaluation report;
2. Does not monitor program Participants;
3. Does not have decision-making authority; and

4. Reports their findings to all RA Program committees.

The day-to-day operation of the program by the NWPP and PO should be separate from the
evaluation of the program by the IE in order to meet FERC's independence requirements. To
be effective, independent program monitoring and evaluation must be transparent. Every
effort should be made to aggregate data in order to preserve confidentiality, while still
effectively communicating program results to stakeholders.

The IE will be an outside entity (not part of NWPP staff) to be recommended and hired by the
NWPP (with approval from the BOD) but will report to the NWPP BOD.
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1.6. Other Committees and Structural
Functions

provides the organizational structure for the NWPP. The following sections describe
components of this structure.

1.6.1. Committee of States

The RA Program governance structure will need to include states’ perspectives on matters
such as integrated resource planning, reserve requirements, emerging policies concerning
renewable generation, storage, efficiency and demand resources, and rules for retail choice
(e.g., direct access providers and consumer choice aggregators).

The COS is comprised of state representatives, either from the public utility commission or
state energy office at each state’s discretion. It is envisioned that there would be one
representative from every state from which a Participant hails. The COS would have a Chair
and Co-Chair.

In partnership with the Western Interstate Energy Board, the NWPP RA Program has
commenced a series of meetings and discussion with state representatives to determine the
role and functions of the COS. The goals of this process are:

e Learn and understand Stage 1 inputs/outputs; build trust and understanding.

e Evaluate the COS to determine authority structure for future stages pursuant to a set
timeline.

e Determine whether a role for public power, either through ex-officio/liaison role, or
some other role on the COS is appropriate.

The COS will likely need support from staff; specifics related to staffing support will be further
considered in collaboration with state regulators in upcoming phases.

1.6.2. Program Review Committee

The PRC is a sector representative group charged with receiving, considering, and proposing
design changes to the RA Program. The PRC is the clearing house for all recommended
design changes not specifically identified as time-sensitive or of high RAPC priority (see
below). These recommended changes could come from Participants, the BOD, other
committees, stakeholders, the public, etc.
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Figure 7-3 provides an overview of the PRC review process.

The PRC will be staffed with facilitation support from the NWPP and program
design/technical support from the PO.

The PRC will establish a process and criteria for receiving design update
recommendations.

When recommendations are received, the PRC will work with the PO and NWPP staff
to review recommendations and create proposals for the change; this process will be
defined by the initial PRC once identified.

As part of the PRC's proposal process, they will run a public and stakeholder comment
process, also to be established by the first PRC.

The PRC will also seek input as appropriate from the COS, once their role and authority
is determined.

The PRC will present all proposals received to the RAPC; PRC will provide RAPC with a
refined proposal, feedback received from the COS and PO, summaries of public
comments received, and their own recommendation (with a minority opinion, if
necessary). If the RAPC rejects a recommendation from the PRC, the PRC may decide
to appeal that decision by taking the proposal to the BOD.

In the non-binding stage, the PRC will review and add detail to the proposed process
for reviewing and proposing changes. This process will be recommended to the RAPC
for consideration, as will proposed changes to the process in the future.

The PRC will consist of the following sectors and sector representatives, which could
also be represented by a trade group that serves that sector. Each sector will be
responsible for appointing its representatives:

o RAPC Participants, ensuring appropriate representation among these types of
Participants:

= |10Us (4)

= COUs (4)

= Retail Competition Load Serving Entity (2)

» Federal Power Marketing Administration (2)
o Independent power producers/marketers (2)
o Public interest organizations (2)

o Customer advocacy groups (2)
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e It will be important that the PRC is a functional, working committee to avoid design
change bottlenecks. The initial PRC will develop a code of conduct for member
participation. Membership on the PRC will require, at minimum:

o Willingness to represent their sector and work in the best interests of the
regional program;

o Ability and willingness to communicate with their sector to ensure accurate
representation of the sectors’ needs and concerns;

o Consistent attendance and engagement at PRC meetings by the identified PRC
representative; and

o Willingness to collaborate with other PRC members to propose feasible,
reasonable design changes in a timely manner.

e Similarly, to ensure efficient function of the PRC, membership on the committee should
be chosen to provide a diversity of perspectives and expertise within the identified
sector representative categories.

Exigent design changes (e.g., those mandated by FERC order, those with immediate reliability
impacts, those of high priority to the RAPC) may need to utilize an expedited review process.
In these circumstances, the RAPC would work with the PO and NWPP to propose a design
change and would propose that change to the BOD. The PRC, COS, and public would
participate in a comment process directly with the BOD as they review the RAPC's proposed
response to the time-sensitive design issue. This process is outlined in Figure 1-4.
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1.7. Cost Allocation Principles
1.7.1. Assigning Costs Incurred to RA Program

Any costs will need to be assigned based on the costs incurred in providing contracted
program services, including costs of the BOD, administrative personnel, and shared services
with other NWPP services that are provided outside the RA Program.

When possible, costs associated with specific services or programs (e.g., staff time, program-
specific software, etc.) will be direct assigned.

If direct assignment is not possible where costs support multiple services or programs (e.g.,
cost of BOD, office lease costs, etc.), costs will be allocated using a reasonable cost allocation
methodology.

1.7.2. Allocating Costs to RA Program Participants

Costs assigned to the RA Program will be allocated to Participants on a basis consistent with
the "house and senate” voting described previously. 50% of the costs assigned to the RA
Program will be allocated on a pro-rata basis to Participants. The other 50% of costs will be
allocated based on P50 of each Participant.
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FORWARD SHOWING PROGRAM
DESIGN

The Northwest Power Pool’'s (NWPP) Forward Showing (FS) Program is the forward-
looking planning portion of the Resource Adequacy (RA) Program. In the FS Program,
the Program Operator (PO) performs assessments and analyses in accordance with the
FS Program requirements. These assessments and analyses include the Annual
Assessment that determines a planning reserve margin (PRM) and the qualified capacity
contribution (QCC) of Participants’ resources and contracts.

The main component of the FS Program is the FS portfolio submittal and review, in
which Participants provide their data submittals showing that the Participant has met
the FS capacity requirement of the FS Program. When it is determined a Participant is
not compliant with the FS capacity requirements, the PO will apply approved deficiency
payments to the Participant. Table 2-1 presents a summary of key components of the FS
Program.
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Table 2-1. Snapshot of detailed design, additional detail on the FS Program is found in the

materials that follow.

NWPP RA FS Program Snapshot

Program Structure

Compliance
Periods

FS Deadline

PRM

QccC

Transmission

Payment for Non-
compliance

Bilateral; Participants will continue to be responsible for determining
what resources and products to procure from other Participants or
suppliers.

Two binding seasons: Summer and Winter. Fall and Spring seasons are
advisory (no non-compliance payments).

FS deadlines will occur seven months in advance of the start of the
binding seasons, with a two-month cure period from notification of any
deficiency by the PO.

Seasonal PRM will be determined as part of the Annual Assessment for
Summer and Winter seasons and expressed as a percentage of the 1in
2 peak (P50) load forecast of the Participant.

Wind and solar resources: effective load-carrying capability (ELCC)
analysis.

Run-of-river hydro: ELCC analysis.

Storage Hydro: NWPP-developed hydro model that considers the past
10 years generation, available water in storage, and current operational
constraints.

Thermal: unforced capacity (UCAP) method.

Energy storage resources (ESR) and hybrid resources: determined by
operational testing until higher penetrations show a need for a
performance-based methodology.

Customer-side resources: operational testing and historical
performance.

Deliver showing resources on firm/conditional firm transmission;
demonstrate at FS deadline having procured or contracted for
transmission rights to deliver at least 75% of the FS capacity
requirement from source to load.

Deficiency payment based on cost of new entry (CONE) of a new
peaking gas plant.

2.1. Showing and Compliance Timing

The FS Program will be binding for the Summer and Winter seasons. The FS deadline
will be seven months ahead of the start of each binding season (see Table 2-2 and
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Figure 2-1); at the FS deadline, Participants must demonstrate that they own or have
contracted sufficient QCC to meet their FS capacity requirement, which is based on the
regional metrics as defined by the RA Program and calculated by the PO (e.g., the PRM;
see Section 2.2).

Analysis of 10 years of historical NWPP regional load showed peaks in both Winter and
Summer seasons, necessitating the program observe two binding seasons. This analysis
observed a decline in load and an increase in the availability of capacity for the last half
of September (for the Summer season) and the last half of March (for the Winter
season), enabling the mid-month season delineation.

The Spring and Fall seasons will be advisory; the PO will provide advisory metrics. There
will be no FS deadline or PO review for those seasons, and thus there will be no
deficiency payments for noncompliance for Spring or Fall. However, the PO may
conduct analyses with available data in an advisory manor, and to allow for future advice
to the RA Program and Participants.

Table 2-2. Compliance seasons and deadlines.

Season Binding/Advisory Duration FS Deadline  Cure Period
Winter Binding Nov 1- Mar 15 Mar 31 Jun 1-Jul 31
o Oct 31
Summer Binding Jun 1-Sep 15 . Jan 1 -Feb 28
(Of prior year)
Spring Advisory Mar 16 — May 31 N/A N/A
Fall Advisory Sep 16-Oct 31 N/A N/A

After Participants submit their FS portfolio at the FS deadline (i.e.,, March 31 and October
31), the PO will validate submittals from Participants (e.g., generator test reports, power
purchase and sales agreements, transmission service arrangements). The PO has a 60-
day period following the FS deadline for validation of the submittals. After validation,
the PO will notify Participants of deficiencies; any deficient Participant will have 120 days
from the FS deadline or 60 days from the PO's notification whichever is later to cure the
deficiency before deficiency payments are assessed.
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Figure 2-1. Program timeline, including binding (Summer and Winter) and advisory (Spring and Fall) seasons, FS deadlines, and cure
periods.
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2.2. RA Program Metrics
2.2.1. Program Objective

The regional RA objective is intended to ensure the RA Program footprint has sufficient
capacity to adequately serve load under a variety of possible scenarios.

The FS Program is designed to identify the capacity needed to meet a loss of load
expectation (LOLE) objective of one event in 10 years where capacity is expected to be
inadequate to meet load plus contingency reserves (CR). An event could be a single
hour or multiple hours in a day; hours of loss of load in a single day, whether
consecutive or inconsecutive, will constitute a single event. Seasonal LOLE objectives of
1-in-10 will be calculated by the PO for Summer and Winter seasons, as defined by the
FS Program.

2.2.2. Planning Reserve Margin

The PRM is obtained through probabilistic LOLE analysis and represents the amount of
dependable capacity needed beyond the P50 load forecast to meet unforeseen periods
of high demand, unexpected resource outages, and other unexpected conditions.
Commonly, the PRM is expressed as a percentage multiplier (e.g., 12%).

The PRM is a key component in determining the necessary amount of qualified capacity
(expressed in megawatts (MW)) needed to meet the demand (load) projections for each
season.* For the purposes of the FS Program, a hybrid approach consisting of ELCC for
variable energy resources (VERs), UCAP for traditional generators, installed capacity
(ICAP) for ESR and demand response (DR) and a stand-alone methodology for storage
hydro will be employed for modeling the capacity of resources to determine the PRM
(as discussed in Appendix C). The intent of the capacity modeling approach is to
represent resources with respect to their availability. This approach to calculating the

4 The calculation of the PRM includes an embedded assumption of the allocation of CRs but regulating
reserves and other BAA-specific reserves will not be included in the PRM calculation. In accordance with
North America Electric Reliability Corporation (NERC) Standard BAL-002-WECC-2a, BAAs in the western
interconnection are required to carry CRs equal to three percent of hourly integrated load plus three
percent of hourly integrated generation. In the FS capacity requirement, the allocation of CR to each
Participant will require a calculation of each Participant’s position regarding import and export
transactions. Participants with a net import position will necessarily carry a lower capacity requirement
than Participants with a net export position. See Appendix A.1 Planning Reserve Margin for additional
information.
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PRM is known as the UCAP PRM methodology.> The PRM for the FS Program will be a
UCAP value. The PO will identify the total MW capacity required to meet the 1-in-10
LOLE objective for the RA Program footprint.

The PRM for each season will be determined and expressed as a percentage of the P50
seasonal peak of the aggregated load across the RA Program footprint. The PRM is
equivalent to the aggregate amount of capacity needed within the RA Program
footprint. Individual Participant allocation is determined by multiplying the PRM by their
non-coincident P50 load (individual P50 load forecast). The capacity requirement is met
by Participants showing a commensurate amount of QCC to meet their P50 load
forecast plus the PRM.

The PRM can be represented by the following formula.

QCC — P50 Load
X

PRM (%) = —p=0Toad

2.3. Load Forecasting for Forward
Showing

Load forecasting is a critical aspect of setting metrics appropriately. Participants will
provide the PO their forecasted monthly peaks as well as their historic load data (i.e., 10
years of hourly data, adjusted for curtailed loads, DR, and known incremental energy
efficiency measures not already captured).® The PO will represent the forecasted
coincident peak (CP) demand of the footprint by modeling each Participant’s historical
load output and aggregating all Participant loads to a regional load shape.

> Alternative to a UCAP PRM methodology would be the ICAP method, which bases the PRM on the
maximum tested capability of the generation of the Program.

® Participants will also provide relevant forward-looking data and forecasts for the applicable study horizon
timeframes on either a monthly or seasonal peak basis, supported by evidence, to help inform the PO's
evaluation of the Participant’'s load forecasting methodology. There will be an established process for
Participants to resolve disputes/discrepancies with the PO’s review of load forecast.
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The Participant load forecasts will serve as the basis for P50 load value for each
applicable study horizon and binding season (Table 2-3). The P50 load value that the
Participant is required to provide capacity (and associated PRM) for in each FS season is
monthly peak (of that season) that has the highest P50 load forecast.

Table 2-3. Example P50 load forecast.
Participant provides monthly forecasts for the

Summer season

Month June July August =~ September
P50

100 MW | 120 MW 130 MW | 120 MW
Forecast

The August load forecast will serve as the P50 value for
the Participant.

Annually, the PO will collect Participant load forecasts and accompanying forecast
methodologies. The PO will review forecasts and methodologies for consistency. At the
outset of the FS Program, the PO will perform a postseason review to compare the
Participant’s peak loads against the loads forecast for that season. The PO will make
recommendations to individual Participants to help improve forecast error and will make
recommendations to the Participant Committee about ways to improve the load
forecasts that improve the overall effectiveness of the Program. At some point, the RA
Participant Committee (RAPC) may recommend to the NWW Board of Directors) that
the PO develop its own load-forecasting function to serve as an independent load
forecast for the purposes of validation; future design work (in 3A) will identify a
triggering threshold for review of the Participant-led load forecasting methodology and
consideration of the PO’s role in this area.

2.3.1. FS Capacity requirement

To derive a Participant’s FS capacity requirement for the season, the maximum of their
forecasted monthly P50 load (of the binding season) is multiplied by 100% plus the PRM
and is calculated using the following equation:

FS Capacity Requirement = max{monthly P50} x (100% + seasonal PRM)

2.3.2. Capacity Critical Hours

Key to the FS Program design is the concept of capacity critical hours (CCH). Capacity
critical hours may be different from the peak load hours of the region, as the concept
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considers other factors that impact when capacity may be in short supply.
Determination of CCH considers the highest capacity need of the RA Program
considering the gross load of the RA Program footprint, the performance of VERs, as
well as the interchange across the footprint to arrive at a net regional capacity need:

Net Regional Capacity Need (MW) = Load — Wind — Solar — RoR + Interchange

Where:
Load = Participant gross load in MW from 2010-2020
Wind = 2020 installed wind resource output in MW synthesized back to 2010
Solar = 2020 installed solar resource output in MW synthesized back to 2010
Run-of-River = 2020 installed run-of-river resource output in MW synthesized back
to 2010
Interchange = modified interchange in MW for 2010-2020 as calculated in Section
2.3.3.

Capacity critical hours are those hours where the net regional capacity need is above the
95" percentile (highest capacity need hours).

Distinguishing the CCH from peak load hours is important because there may be peak
load hours where the resource capacity in the RA Program footprint will have more
availability than in other hours. For example, while there may be instances of high loads
during the month of June, there is also usually an abundance of run-of-river hydro
generation. Since the output from run-of-river hydro must be used at that time, this
could result in periods of excess capacity even though loads are generally high. As the
NWPP footprint continues to see an increase of wind and solar resources, this potential
capacity condition will become more applicable to those resources as well.

The following FS Program concepts rely on the CCH:

e NWPP Storage Hydro QCC Methodology determination (see Section 2.5.1)

e Thermal Resource QCC determination (see Section 2.5.3).

2.3.3. Regional Interchange Assumptions

In setting the PRM and identifying CCH, it is important to understand how much of the
capacity residing within the RA Program footprint will be available to Participants under
stressed grid conditions. While Participants of the RA Program are located within a
defined footprint, the broader Western region remains an interconnected system and
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regional interchange (e.g., imports and exports) should be expected during all seasons.
Due to the bilateral nature of the existing market, the PO will need to make data-driven
assumptions regarding the magnitude of imports and exports to appropriately set the
PRMs; this is especially true in initial seasons in order to arrive at metrics and program
rules which will compel Participants to provide additional insight into planned firm
interchange. The PO intends to include the results from this analysis as an input into the
LOLE/PRM assessments to set an appropriate PRM for the initial start of the Program
and will re-evaluate as the Program obtains more operating experience .

A review of the regional interchange data from 2010-2020 showed regional interchange
has changed drastically in the past three years: from near constant flat NWPP export
level (in the 3,000-5,000 MW range, see Figure 2-2) to a shape that shows exports in late
evening and early morning hours (in the 3,000-5,000 MW level) with declining exports in
the daytime hours (Figure 2-3). This new regional interchange shape appears to closely
follow the timeframes of solar output in California.

5000
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MWh

2000
1500
1000
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0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hour Ending

e \\/inter e Symmer

Figure 2-2. Raw regional interchange from the NWPP footprint 2010-2017 — a relatively
flat/consistent interchange profile for both seasons where positive values represent exports from
the NWPP footprint.
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Figure 2-3. Raw regional Interchange 2018-2020 - declining daytime exports and peaks in
morning and evenings. Roughly follows California solar production.

Assuming the recent interchange shape is most representative of future patterns, a
methodology was established to adapt the previous seven-year period (2010-2017) to
be more reflective of future resource mix assumptions driving recent interchange
patterns (high solar resource penetration in California that results in a reduction of
NWPP exports during the day, followed by high NWPP exports in the off-solar hours).
The objective of applying this methodology was to establish a realistic dataset for use in
determining CCH (Section 2.3.2).

It was assumed that hour ending 19 (HE19) interchange should remain unchanged from
its historical value throughout the 10-year period. This assumption accounts for the lack
of solar at this hour and sets a basis for further calculations for other hours. Next, the
interchange for all hours (HE1-HE24) for years 2018-2020 was averaged on an hourly
basis (see Figure 2-4). The average interchange in hour HE19 was compared to all other
hours of the hourly average interchange shape created in the previous step. The
difference of the averages (e.g., HE19 compared to each individual hour, see green
arrows on Figure 2-4) of these interchange values from the 2018-2020 calendar years
was then applied to the hourly interchange of all years in the 10-year period (2010-
2020). This resulted in a new hourly interchange shape for the entire 10-year period
closely resembling interchange shape for 2018-2020 but retaining interchange
amplitudes (for HE19) of the original data sets.
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Figure 2-4. 2018-2020 hourly average loads were analyzed to determine appropriate offsets to
apply to 2010-2017 load shapes. The green arrows show how hourly average loads were
compared against the HE19 average load (presumed to remain unchanged, due to lack of solar
in this hour) to identify an appropriate offset for each hour. Each hour's offset was applied to the
corresponding hour average in the 2010-2017 data set to arrive at an adjusted hourly load
profile accounting for the changed resource mix.

Further modifications to the load shape were made to account for market conditions
that resulted in high export periods where the capacity that was exported may have
otherwise been able to have been used for the benefit of the RA Program footprint (had
the program existed at the time). For example, if exports occurred during periods of
excess capacity (e.g., high run-of-river output) within the RA Program footprint, and the
energy price outside of the RA Program footprint was at typical market (or below
market) prices, the capacity may not have been exported if the footprint were to have a
need for the capacity, as future conditions anticipate.

The following categories were created to evaluate these exports:

Economic sales: made possible by excess generation in RA Program footprint, it
was assumed this capacity would have been available for the RA Program
footprint, had it been needed.

Scarcity sales. in times of high market prices in areas outside of the RA Program
footprint, it was assumed that historical exports made during those time periods
would not have been available if required by RA Participants.
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In order to separate exports into the above two categories, energy market conditions
were analyzed, and criteria developed to determine whether exports may be economic
sales or scarcity sales. The criteria are as follows:

e The market-clearing heat rate (e.g., price of power divided by price of natural gas)
for California was used as a proxy for external demand:

o For conditions when the heat rate is less than 10mmBTU/MWHh, exports
from NWPP were determined available to NWPP; export interchange was
reduced to zero (imports were unchanged). This low level of heat rate
indicates that market prices were not reflecting scarcity events and the
exports were economic.

o For conditions when the heat rate is greater than 15mmBTU/MWh, exports
from NWPP were considered to be scarcity sales so these values remained
in interchange and were not used as a load modifier (imports were also
unchanged). This higher heat rate is reflective of traditional peaking units,
which are commonly operated and exported under scarcity conditions.

o For conditions when the heat rate was greater than 10 but less than 15,
exports were linearly reduced from their values at 15 to zero.

Starting in 2013, a carbon adjustment of $6/MWh was applied to California market price
before determining the market clearing heat rate.

For import transactions, it was assumed that these imports would continue to be
brought into the RA Program footprint regardless of market conditions. The results of
this modification of the load shape resulted in the load shapes in Figure 2-5.

Forward Showing | 62

Page 62 of 254



Exh. SJK-4

2000

1500

1000

500

MWh
o

-500
-1000
-1500
-2000

-2500
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hour Ending

e Summer (adjusted) — e==\\inter (adjusted)

Figure 2-5. 2010-2020 interchange adjusted by CA heat rate analysis. Hourly average
interchange was modified to account for economic and scarcity sales. Scarcity sales (high
market-clearing heat rate) were presumed to be unavailable to the RA footprint and were
unchanged, while capacity sold in economic sales was presumed to be available to the RA

footprint if necessary. These hourly averages also include adjustments for resource mix changes,
as described in Section 2.3.3.

Other Items of Consideration for Regional Interchange

The interchange values reviewed are based on actual historical interchange. The
interchange includes both firm and non-firm transactions. Special care must be taken by
the PO to ensure that certain transactions are not “double-counted.” For example, if a
transaction is included in a Participant’s FS portfolio, it will not be included (again) in the
determination of interchange transactions to/from the RA Program footprint for the
studies that determine the PRM.

Future Changes for Treatment of Interchange

It is understood that conditions have changed in the most recent 10 years, and it is
possible that they will continue to change going forward. A review of the methodology
for adjusting load based on interchange assumptions will be repeated annually to assess
appropriateness as well as the results of the current methodology to determine latest
trends. If most recent year(s) shows a significant differing trend from the presented
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methodology, changes to the methodology will be discussed and adjustment sought
with RAPC for adoption, as necessary.

2.4. Resource Eligibility and
Qualification

Participant resources and non-Participant resources (under contract) are capable of
providing capacity necessary to meet a Participant’s FS capacity requirement. In order to
receive a QCC for these resources, a Participant must provide necessary information and
data to the PO. The PO will develop and maintain a registration and certification process
for all resources identified for the FS Program.

2.4.1. Resource Eligibility

All generation resources owned (or jointly owned) and/or operated by a Participant and
any resources (e.g., contracts or demand-side resources) claimed by a Participant on its
FS portfolio will be required to register with the PO in order to receive a QCC value.
There may be exceptions allowed as discussed later in this section.

Generation from resources owned/operated by non-Participants will also be encouraged
to register with the PO in order for Participants to claim capacity from these resources
toward their FS capacity requirements — see the following sections for additional detail
on registration by sellers and/or purchasers. Certain allowances will be made for
contracts that are considered “grandfathered” — those agreements with an effective date
before the effective date of the RA Program (or a date otherwise agreed to). Although
allowances may be granted, limitations will be placed on these units and associated
contracts. Participants will need to provide the PO the information listed in Table 2-4, at
a minimum.

The proposed minimum resource size for recognition by the RA Program is 1 MW. Load
Responsible Entities (LREs) with responsibility for individual resources of less than 1T MW
could aggregate them to meet this requirement.
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Table 2-4. Registration and certification information.

The registration and certification process for all resources will require, but will not

be limited to, the following items:
Resource information Owner, operator, technology, and fuel type
Name Facility common name

Balancing Authority Area (BAA) and physical
location information related to zone determination

secation (applicable for transmission, ELCC, and thermal QCC
analysis)
Maximum capacity (nameplate) Summer and Winter values

Historical performance showing Real Power output
will meet the operational test requirements for
existing resources operational data from within the
two years prior to the FS date is acceptable for the
verification of Real Power

Demonstration of operational and

capability testing Capability testing — Either the RA Program can

develop its own testing requirements, or existing
testing requirements may be adopted. Testing
should, at a minimum, meet the requirements of
North America Electric Reliability Corporation
(NERC) MOD-025

NERC Generator Availability Data System (GADS)
data (or equivalent) for thermal and storage hydro
resources will be incorporated into the

Outage Data determination of QCC. Outages will not be
necessary for wind, solar, or run-of-river, as the
ELCC methodology already considers that
information.

Historical output shapes (hourly) to be provided for
wind, solar and run-of-river resources. For storage

Historical Output hydro resources, historical output shapes along with
other data required by the NWPP Storage Hydro
QCC Workbook.
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2.4.2. Sale and Purchase Transactions

To be counted toward meeting a Participant’s FS capacity requirement, power supply
contracts will need to include certain provisions. The different contractual products
envisioned to meet these requirements are discussed below, and generally fall into two
categories: energy (plus RA capacity) contracts and capacity contracts. There are also
considerations made for existing contracts (grandfathering).

Generally, requirements for eligible contracts include (additional detail to follow):
e Identified source (e.g., resource or system must be specified);

e Exclusive rights to the capacity claimed - assurance this capacity is not being
relied upon for another entities’ RA and will not be cut prior to emergency load
shedding procedures; and

e Firm, conditional firm, or secondary network transmission from the resource to
the load (as further detailed in Section 2.4.3).

Purchase and sale transactions that meet FS Program requirements (either from within
or from outside the RA Program footprint) will be submitted by each Participant. The
amount of the transaction will be reflected as an RA capacity resource for the buyer and
an RA capacity obligation for the seller, so long as the requirements in the following
sections are met.

Firm capacity sales to parties outside the RA Program footprint must be declared and
included as a capacity obligation on the Participant’s FS portfolio. Non-firm capacity
exports will not be deducted (from a Participant’s FS portfolio) but must be curtailable in
the operational timeframe.

2.4.2.1. Energy (plus RA capacity) Contracts

In order to be eligible for inclusion in a Participant'’s FS portfolio, energy contracts must
include both firm energy and capacity. These energy contracts are envisioned to be
similar to existing WSPP Schedule B (resource-specific sale) and Schedule C
(system/fleet sale) contracts, though additional requirements must be met in order to be
eligible.

These requirements can be satisfied with an exhibit or an attachment that contains
provisions to qualify for consideration in the FS portfolio review; expectations for
demonstration of meeting these requirements is discussed in the following sections.
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Resource-Specific Contracts

Resource-specific (Schedule B-type) energy contracts can be executed between
Participants or with external parties. In either case, to be counted the resource(s) that is
the subject of the agreement must be registered with the PO, and the PO will calculate
the resource’s QCC.

If both buyer and seller are Participants, the seller will already have registered their fleet
of resources with the PO; the resource(s) in question will have an established QCC. The
purchasing Participant will claim the QCC in their FS portfolio and the selling Participant
will debit the QCC value from their FS portfolio.

If the seller is a non-Participant, the resource(s) that is the subject of the agreement shall
be registered by the owner with the PO. If the resource in question has not been
registered by the owner, depending on circumstances, additional options are available
to buyer Participants:

o If the Participant has adequate data to register the resource for the owner, the
Participant will collect the data and submit to the PO. The PO will then determine
the QCC of the resource. The QCC of the resource will be claimed by the
Participant in their FS portfolio.

e If the Participant does not have adequate data to register the resource for the
owner, and the agreement is considered to be grandfathered, then the
Participant will be able to claim a discounted average QCC value for the resource
type in their portfolio. In this case, the Participant is not required to submit a
waiver request.7It is important to note that resource-specific contracts may have
a stated MW value that differs from their determined QCC value. For example, a
resource-specific sale from a 100 MW gas peaking facility may have a QCC of 90
MW. The QCC is used exclusively for the purposes of the FS Program and is not
necessarily equal to the contracted capacity.

System Sales

For energy contracts that are system sales (Schedule C-type) between Participants
(buyer and seller are both Participants), the system/fleet that is the subject of the
agreement will be registered with the PO®. The PO will have previously determined the
cumulative QCC of the system in question. Once verified, the purchaser (Participant

7 At this time, the amount of the discount and the allowable threshold (percentage of portfolio allowed to
contain this discounted type of resources) has not been determined.

8 Participants will register each resource within their system/fleet, not a single registration value
representing their aggregated system/fleet.
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claiming capacity) will claim the full capacity of the contract in their FS portfolio and the
seller will decrement the full capacity of the contract from their FS portfolio. If the
contract is a slice-of-system type contract, the capacity value of the contract will
generally be determined by multiplying the seller's Resource QCC value by the
percentage share of the purchaser. Some slice-of-system contracts may not be for a
seller’s entire resource portfolio, in which case the percentage may be taken from some
other aggregation of owned resource QCCs.

The PO will not have knowledge of specific contractual requirements regarding the
assignment of damages or deficiency payments for the FS or Ops Program, nor will the
PO be a party to the commercial agreement between buyer and seller.

For energy and capacity contracts that are system transactions (Schedule C-type) in
which the seller is a non-Participant, the system/fleet capacity that is the subject of the
agreement shall need to be deemed surplus to the seller’s estimated needs and must be
subject to full replacement of the capacity at the seller’s cost; this replacement cannot
be resolved with liquidated damage provisions. This demonstration will be accomplished
through an attestation by the seller. The attestation should include specifications as to
what the seller deems to be “surplus” capacity, such as:

e The transaction is supported by physical generation capacity that is surplus to the
expected capacity requirements/obligation of the seller;

e The seller is not relying on the future procurement of capacity in short-term
markets to support the delivery;

e The contracted product will be backed by any required operating reserves; and

e The transaction will meet the transmission requirements of the FS Program.

Once verified, the purchaser (Participant claiming capacity) will claim the full capacity
value of the contract in their portfolio. In the Ops Program, firm block system sales will
not be subject to variations in performance. Slice-of-system type contracts will
experience over and under performance as compared to their assessed QCC capacity
value; treatment of these variations in performance will be assessed on a contract-by-
contract basis. Similar to resource-specific contracts, the PO will not have knowledge of
specific contractual requirements regarding the assignment of damages or deficiency
payments for the FS or Ops Programs, nor will the PO be a party to the commercial
agreement between buyer and seller. The purchaser (Participant claiming capacity) will
have the performance responsibility in the Ops Program and will be responsible for
contracting in accordance with its business practices and requirements.
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Grandfathered Agreements

Participants may have long-standing agreements that precede the life of the RA
Program. The RA Program is expected to honor these “grandfathered agreements” to
the extent possible. These contracts may be either resource-specific or system based
and may be executed with Participants or non-Participants. Participants are encouraged
to pursue the above registration and verification process for their existing processes
(registration and/or attestation), rather than a grandfathering exemption.

There are some grandfathered agreements in existence in which a source/resource is
not identified in the agreement. For these agreements, it must be possible for the PO to
presume a source or sources (potentially with the assistance of the agreement parties)
for the contract.

e If the source can be presumed by the PO to be a resource(s) or system(s) already
registered with the Program, the selling Participant will debit their system in their
FS portfolio and the buyer will claim full capacity value of the contract on their FS
portfolio.

e |Ifitis determined that the source(s) are non-Participant owned resources, the
Participant will work with the PO to determine the appropriate capacity value of
the contract and the Participant will seek an attestation (as described in Section
2.4.2.1). The Participant will be able to claim the accepted value on their FS
portfolio and retains the operational performance obligation.

If the Participant has an agreement with a non-Participant that is considered a
“grandfathered agreement,” a source is identified or can be presumed, and an
attestation cannot be obtained, the Participant will work with the PO to determine the
appropriate capacity value of the contract, which will then be allowed to be claimed on
the Participant’s FS portfolio. At this time, a maximum threshold for such a contract
arrangement type (grandfathered without registration or attestation) has not been
determined.

If the PO cannot determine a presumed source for such grandfathered contracts, the
Participant cannot claim any capacity from the contract on their FS portfolio®. No new
contracts (after the effective date of the RA Program or other date agreed to by the RA
Program) of this type will be accepted for FS Program use. Renewals of any

9 The PO will employ discretion upon review of contracts that may include sufficient information to
determine a source (e.g., references to generation from a certain BAA).
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grandfathered agreements after the commencement of the RA Program will require
review and approval of the PO.

Non-Performance of External Resources

Resources that are owned by non-Participants and exhibit poor performance during the
Ops Program will be subject to having their QCC value re-evaluated by the PO in
accordance with program expectations in subsequent seasons. Poor performance will be
at the judgment of the PO and will include factors such as persistent unexcused delivery
failures.

2.4.2.2. Capacity Contracts
For capacity contracts, the purchaser has rights to capacity, but energy is only delivered
under specific circumstances allowed in the contract. Like energy contracts, capacity

contracts must meet the general contract requirements listed at the beginning of
Section 2.4.2.

Traditional Capacity Contracts

Capacity contracts must have clear provisions that demonstrate how the purchaser is
able to call on the capacity during applicable binding seasons. The determination of
QCC for contracts that come from resources (fleet or resource specific) inside or outside
the RA Program footprint will follow the same rules as applied for energy and capacity
contracts in Section 2.4.2.1.

Transfer of FS Capacity Requirement

In an “"RA Transfer Agreement,” a new type of contract being developed for use in the
RA Program, the selling Participant takes on some of the FS capacity requirement of the
purchasing Participant. This type of contract can only be executed between two RA
Program Participants. The transmission service arrangements must be included in the
agreement (determined by contract as to whether the purchaser or the seller provides).
The subject capacity of these agreements is represented as a decrement to the
purchaser’s FS capacity requirement and as an addition to the seller’s FS capacity
requirement. Table 2-5 provides an example.
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Table 2-5. FS capacity requirement transfer contract.
Participant “A” contracts with Participant “B” to purchase 100

MW of FS capacity requirement transfer

Participant "A" FS capacity requirement is P50 + PRM = 3000
MW + 450 MW (15% PRM) = 3,450 MW

Prior to the
transfer

Participant "B" FS capacity requirement is P50 + PRM = 4,000
MW + 600 MW = 4,600 MW

Participant "A” FS capacity requirement is now 3,450 MW —
100 MW = 3,350 MW

After the
transfer

Participant “B” FS capacity requirement is now 4,600 MW +
100 MW = 4,700 MW

In addition to transferring all or a portion of the FS capacity requirement from the
purchaser to the seller, the capacity specified in the RA Transfer Agreement is subject to
be called upon by the PO to address the purchaser’'s Ops Program capacity deficit
(resulting from load, VER over/under performance or uncertainty), if any, prior to having
capacity and/or energy provided to the purchaser by other Participants in the Ops
Program. See Section 3.4.4 for additional details on how RA Transfers are deployed in
the Ops Program.

2.4.3. Transmission Service Requirements

While designing the RA Program, the Steering Committee considered the following
objectives and constraints:

e Encourage procurement of firm transmission service sufficient to demonstrate
deliverability of resources to load, while recognizing the need for flexibility where
necessary or appropriate.

e Enhance overall visibility with respect to deliverability (from generator to load) for
resources used for program compliance, supporting situational awareness and
regional planning.

e Support and enhance reliability across the region without supplanting existing
responsibilities of Balancing Authorities, LREs/Load Serving Entities (LSEs),
Transmission Service Providers (TSPs), and others.
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e Rely on existing Open Access Transmission Tariff (OATT) frameworks to facilitate
transmission-related requirements for demonstration of RA and sharing of
diversity across the RA Program footprint.

e Respect program Participants’ OATT rights and responsibilities and Participants’
other legal obligations, including contractual commitments and statutory
requirements.

e Design the Program in a manner that achieves deliverability objectives in a
manner that is consistent with continued market efficiency in the operational
time horizon.

Additional work will be undertaken in Phase 3A to further consider an identified gap in
RA related to third party LSEs that either a) do not participate in the program or b)
economically displace their RA resources with other resources (including on non-firm
transmission products) and do not make available their RA resources for dispatch
(resulting in use of NERC schedule 4 or 9 to fill the gap).

2.5. Qualified Capacity Contribution of
Resources

Qualified capacity contributions (QCC) will be determined for all resources contributing
to a Participant's FS portfolio. The QCC of a resource will represent the amount of MW
of "accredited” capacity determined to be reliably available from the resource. The QCC
of a Participant’s system will be the sum of all QCCs for each resource (contracted and
owned) in their fleet. The QCC calculations will be updated by the PO on an annual
basis. The methodology for assessing resources will effectively reflect a resource type's
capacity contribution during the region’s CCHs. Table 2-6 presents a summary of QCC
methodologies.
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Table 2-6. Resource types and QCC methodologies.

Resource

Storage
Hydro

VERs

Run-of-River
Hydro'

Thermal
resources

Short-term
Storage

QCC Methodology

Time-period approach to
estimating capacity contribution
in @ manner that objectively
reflects operational restrictions
and targets of hydro resources,
and the associated
considerations that go into the
dispatch decision-making
processes.

QCC values will be calculated for
each month.

See Appendix D, Section D.1 for
NWPP Storage Hydro QCC
Methodology.

Capacity based on ELCC analysis
of historical data (minimum of
three years historical data, as
available); ELCC will be evaluated
by month and by zone.

Capacity based on ELCC analysis
of historical data (Steering
Committee proposes minimum
of three years historical data, as
available); ELCC will be evaluated
by month and by zone.

UCAP approach for all hours.

ICAP Testing — ability of the
resource to maintain the value
over the specified duration
represents its capacity value.

Notes

The RA Program footprint is unique due to the
abundance of hydro generation, no existing RA
Program has employed an approach to
qualifying capacity that would be appropriate.

The NWPP Storage Hydro QCC Methodology
includes a range of hydrological conditions and
is verifiable by the PO. It assesses output during
CCHs, as well as ICAP and usable energy in
storage, to determine how much capacity
should be available during CCHs in the future.

The storage hydro capacity contribution
evaluation will use the historical CCH identified
RA metrics analysis (PRM, LOLE, load
forecasting, etc.), as described in Section 2.3.2.

Zones will be climate/fuel supply-based (versus
transmission-based); these zones will need to
be defined in Phase 3A.

Run-of-river is less than one hour of storage,
not in coordination with another project.

Zones will be climate/fuel supply-based (versus
transmission-based) and will be defined in 3A.

Using six years of historical data'’ (removing
the worst performing year) for each season.

10 Methodology is based on data that reflects the actual operation of the facilities during past high load
periods and reflects the complexities that went into the operation of the resources during those periods.

" North America Electric Reliability Corporation GADS or similar with a validation process — accommodating
Canadian/Federal entities not using NERC GADS
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Resource QCC Methodology
“Sum of parts” method
Hybrid ESR will use ICAP Testing.
Resources Generator will use appropriate
method as outlined above.
Customer resources can either
Customer . o
register as a load modifier or as a
Resources

capacity resource.

Notes

For example, an ESR paired with a wind facility
would use ICAP Testing for the ESR and ELCC
for the wind facility.

Load modifier — needs to be controllable and
dispatchable, should demonstrate control of
program and meet testing criteria or
demonstrate load reduction for periods of up
five continuous hours.

Capacity Resource — need to meet testing
criteria and demonstrate load reduction for
periods of up to five continuous hours.

Customer resources (Behind-the-meter
resources) can be aggregated to the 1 MW
requirement to be considered a capacity
resource, granted that they are in the same
BAA, controllable and dispatchable, and visible
to the Ops Program.

The PO will monitor to determine if the above methodology is accurately capturing the
contributions of each resource type at larger scale. Modifications in the future may be
necessary, and the PO will work within the RA Program definitions, rules, and

governance processes to raise any proposals.

2.5.1. Storage Hydro

Due to the significant amount of storage hydro' resources in the RA Program footprint
and the complexity of operations across the region, and from project to project, a
specific storage hydro methodology for QCC treatment was developed for the FS
Program (NWPP Storage Hydro QCC Methodology).

The methodology presents a “capacity view” that maximizes output during CCH for each
calendar day while considering water limitations and the unique limitations/operations
of each project. The NWPP Storage Hydro QCC Methodology is used by Participants to

12 Storage hydro resources are defined as hydro resources with the capability to store at least one hour

worth of water.
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calculate the QCC of their storage hydro resources through the use of the Storage
Hydro QCC Workbook.

The methodology considers each resource’s actual generation output, residual
generating capability, water in storage, reservoir levels (if applicable), and flow or project
constraints over the previous 10-year historical period. The methodology then
determines the QCC of the storage hydro project by assessing the historical actual
generation occurring during the CCH on any given day and the ability to increase
generation during CCHs on the same calendar day, subject to useable water (energy) in
storage, inflows/outflows, and expected project operating parameters/constraints and
limitations. The impact of forced outage rates, based on historical NERC GADS (or
equivalent) information, as well as planned outages are also incorporated into the
storage hydro. The resulting QCC is determined as the average contribution to the top
5% of CCH for each Winter and Summer season over the previous 10 years. See
Appendix D, Section D.1 for more details.

2.5.2. Variable Energy Resources

The FS Program considers wind, solar, and run-of-river resources to be VERs; VERs will
have their QCC determined using a version of ELCC methodology. In advance of each FS
deadline, an ELCC analysis will be performed to determine the QCC for each month of
the Winter and Summer seasons. A QCC will be assigned to all VERs on a zonal basis in
the RA Program footprint.

The PO will require at least three years of hourly historical output data from the resource
to calculate the QCC of VERs. For facilities with known and measurable curtailments,
curtailed energy will be added back for purposes of having the resource studied in the
ELCC analysis.

New resources or resources in service less than three years will be able to use data from
nearby facilities (or facilities within the same zone until they have been in operation for
three years). Alternatively, the Participant will have the ability to provide forecast data
based on historical meteorological information. For repowered facilities, a Participant
may use forecast data based on a facility’s previous operations data adjusted for the
repowered specifications.

A detailed description of the ELCC methodology and analysis can be found in Appendix
D, Section D.3.1.
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2.5.3. Thermal Resources

For resources that use conventional thermal fuels such as coal, gas, biofuel and nuclear,
the FS Program will use a UCAP methodology'® to determine QCC.

The UCAP methodology will use a season equivalent forced outage factor (EFOF)
calculation in line with the NERC GADS. The top 5% of CCHs will be used to determine
the hours to be used in calculating the EFOF for each unit. The EFOF calculation will be
performed for each year of the historical look-back period. Participants will be required
to provide the PO with NERC GADS (or equivalent) outage data for the previous six
years. The PO will calculate the equivalent outage rate by removing the year with the
lowest EFOF (for each Summer and Winter seasons) and then taking an average of the
remaining five years of data. The final calculated EFOF will be assigned as the UCAP
amount for the thermal generator for the entire binding season.

Planned outages are not included in UCAP calculations. Planned outages are considered
during the FS portfolio review (i.e., units on planned outages are not included as
showing resources during the applicable season). This means planned outages should
be planned in advance of the FS deadline.

Due to the possibility of certain high impact outages affecting multiple calendar years,
which would hamper the effectiveness of the practice of removing the worst performing
year, Participants will have the option to request an exception for certain high impact
outages to not contribute towards the calculation of the EFOF. The PO will establish a
process and criteria for requesting exceptions and determine the validity of an exception
request. The PO's decision may be appealed in accordance with general RA Program
dispute resolution procedures.

For units new to the FS Program, the PO may use class average data for units of similar
size, age, and technology type. For such units, operating performance data will replace
the class average data as operating history is accumulated while the class average data
is used to complete the data for the remaining time requirement.

Further information about the thermal QCC analysis can be found in Appendix C.

2.5.4. Energy Storage

Energy storage resources such as pumped storage facilities or battery storage systems
have a limited amount of storage capability compared to most storage hydro resources

13 Most RA Programs use an ICAP or UCAP to determine the QCC of thermal resources. The ICAP
methodology is generally a temperature-adjusted test against the nameplate capacity of a resource. The
UCAP methodology adjusts a resource’s ICAP value to account for forced outages.
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in the RA Program footprint. The methods used by other RA Programs include the
following:

e Installed Capacity Testing — ICAP testing methodology relies on the ability of the
ESR to perform for a specified duration. The ability of the resource to maintain
the value over the specified duration represents its capacity value. This
methodology is simple to apply and has been shown in other areas to have
accuracy for lower penetrations of ESRs.

o Effective Load-Carrying Capability — ELCC methodology is performed similar to
ELCC methodology for VERs. Information on the ESRs’ storage capability is
required to determine its ELCC value. While ELCC may provide an accurate value
of the capacity such resources provide (even in larger penetrations on a system),
the methodology can be complex and administratively burdensome.

e Performance-Based — performance-based methodologies rely on the tracking of
historical performance of ESRs during times of system capacity need. This
methodology has components similar to the NWPP Storage Hydro QCC
Methodology.

With the low penetration of pumped storage and battery storage ESRs located in the RA
Program footprint at this time, it was determined that the best method for capacity
value calculation is the ICAP Testing methodology. The top 5% of CCHs was analyzed to
aid in the determination of the duration requirement necessary for the ICAP Testing
methodology specifically for battery storage systems. This analysis provided the
following results:

e 61% of Summer days contained a total of 4 or fewer CCH.
o The weighted average CCH per day for the Summer season was 5 hours.

e 74% of Winter days contained a total of 4 or fewer CCH.

o The weighted average CCH per day for the Winter season was 4.7 hours.

The FS Program will use a five-hour duration requirement for the ICAP Testing
methodology to determine battery system ESR QCC. Table 2-7 contains example QCCs
associated with different duration ESRs.

Table 2-7. Example QCC determination for battery storage.
Mw

Duration Weighting

(maximum output)
100 MW 2 hours 2/5 = 40% 100 MW * 40% = 40 MW
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100 MW 4 hours 4/5 = 80% 100 MW * 80% = 80 MW

Further information about the short term QCC analysis can be found in Appendix D,
Section D.4.

2.5.5. Hybrid Facilities

Hybrid facilities are resources that have at least two different resource types at a
common location where one of those resources is an ESR. A common practice that has
been observed among hybrid resources is oversizing generating capacity compared to
the size of the interconnection service as studied and provided by the TSP. An example
would be a generating resource that has a Generator Interconnection Agreement for
200 MW but consists of a 100 MW ESR resource coupled with a 150 MW solar resource.

The FS Program will follow a similar methodology as for short-term ESRs and use an
ICAP Testing methodology for the ESR portion of the hybrid facility. When the ESR is
coupled with a VER resource, the remaining capacity is determined by the ELCC
methodology used for VERs. This approach to hybrid resources is referred to as the
“Sum of the Parts” methodology. Under this methodology, the PO will implement a limit
to prevent the QCC from exceeding the amount of interconnection service obtained by
the Participant and will request such information from the Participant.

2.5.6. Customer Resources

Resources that are generally located on the customer side of the meter can be included
in the FS Program. These customer resources are commonly captured through DR
programs and behind-the-meter generation or energy storage. Energy efficiency
programs may also fit into this category. Customer resources are generally identified as
a demand side resource or a behind-the-meter resource, which in order to be eligible
for capacity credit in the FS must: 1) be controllable and dispatchable by the Participant
and/or host transmission operator, and 2) not already be used as a load modified in the
Participant’s load forecast (i.e., serving a portion or all of the load not included in load
forecast). As a general concept in addressing customer resources, capacity impacts from
resources that are typically spread across a Participant’s system (across its retail
customer base), are non-controllable and non-dispatchable will be expected to be
accounted for in the Participant’s annual load forecasts that are provided to the PO.
Examples of these resources include disaggregated rooftop solar installations and some
types of energy efficiency programs.

There are two potential methods of accounting for the RA impacts of customer
resources that are controllable and dispatchable:
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e Load modifier - A load modifier is considered a reduction of the Participant's
forecasted net peak demand (reduction in load). Planning reserves are not
required for resources that are considered load modifiers. Demand response
programs that register as a load modifier will need to be controllable and
dispatchable and should be able to demonstrate such control and meet testing
criteria for load reduction for periods of up 5 continuous hours. Demand
response programs that register as a load modifier will be listed as a separate line
item in a Participant’s FS submittal and will be subtracted directly from the
Participant’s P50 load responsibility™.

e Capacity resource — A capacity resource is a resource that is considered to serve
the Participant’s load and can be separately identified or metered. Capacity
resources are subject to being backed up by planning reserves (e.g., a 10 MW
resource would need 1.5 MW of planning reserves if PRM is 15%). However, if a
DR program is registered by a Participant as a capacity resource because of its
controllability and composed strictly of shedding load, then the DR program may
qualify as a capacity resource that does not have to be backed up by planning
reserves. DR programs that register as capacity resources will need to meet
testing criteria and demonstrate load reduction for periods of up to 5 continuous
hours.

Table 2-8 gives examples of various types of customer resources and how they may be
classified as load modifiers and capacity resources. .

Table 2-8. Examples of customer resource types and recommended default treatment by the
program,; not a comprehensive list, and treatment by the program will be assessed during the
registration process.

Resource Example Default Treatment

Traditional rooftop solar installations or
unmetered generation

Load modifier

Energy efficiency Load modifier

Time of use/Voluntary load

) Load modifier
conservation

4 DR programs that are not controllable or dispatchable are included in and are submitted with the
Participant’s load forecast.
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Resource Example Default Treatment

Residential demand response (e.g.,

thermostat or HVAQ) Load modifier

Large customer demand response

) Either
(e.g., tariff programs)
Automated demand response Either
Customer on-site generation or
distribution resource (separately Either

metered)

Demand response programs that are restricted to or used solely for CRs will need to be
able to be deployed for no less than a full hour starting at the beginning of the hour
(xx:00) although actual conditions may necessitate multiple hour deployments. Demand
response programs serving to replace CRs do not need to meet the requirements of the
FS Program and will be governed by the NERC standard regarding CRs. Demand
response programs serving to replace CRs will serve only to reduce the Participant'’s
forecasted CR requirement included in the PRM and will not be able to exceed that
value in meeting the Participant’s FS capacity requirement.

Customer resources can be aggregated to meet the FS Program minimum requirement
of 1 MW. Aggregated resources must reside in the same BAA and be controllable and
dispatchable. Behind-the-meter resources that have aggregated to the minimum 1 MW
threshold shall be treated and assigned QCC values as any other resource of similar fuel
type and must register with the PO.

Behind-the-meter resources that have not been aggregated and remain less than 1 MW
may not be visible to the PO. These non-controllable and non-dispatchable resources
will be considered load-modifying resources, and their impacts will be captured in the
Participant's load forecast.

2.5.7. Resource QOutages

2.5.7.1. Planned Outages
As is the practice currently, Participants will have full autonomy in planning their
generation outages. However, Participants are encouraged to plan outages, to the
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extent possible, in advance of the FS deadline to minimize the occurrence of new
planned outages after the FS deadline.

Planned outages will not be taken into account in the QCC methodologies’ while
forced outages will be considered in the calculations for thermal resources. Planned
outages will be accounted for in a Participant’s FS portfolio. For a resource that has a
planned outage or capacity de-rate, the impacted portion of the resource’s QCC will be
decremented from the Participant’'s shown capacity for the month(s) of the planned
outage.

Participants will provide planned outage information to the PO by the FS deadline by
including the planned outages in their FS portfolio (Figure 2-6). The information must
include the plant or unit on outage, the capacity (nameplate) impacted, and dates for
the outage. The PO will factor in the planned outage when assessing the Participant’s FS
portfolio to determine if the Participant is adequate or deficient.

To avoid a deficiency in the FS Program that may be caused by a potential planned
outage, Participants may acquire capacity for the month(s) of the binding season that
are impacted. The replacement/substitute capacity will need to meet all supply
requirements of the original capacity — including unit registration, contract
qualifications, transmission service demonstration, etc. If the substitution is
accomplished by a power supply contract, at a minimum, the term of the contract shall
be for the entire duration of the outage. Lack of adequate documentation may result in
the substitution not being accepted by the PO.

If a proposed planned outage in the FS Program that comprises a partial month causes
a potential deficiency, for which the Participant has not demonstrated substitution, a
qualified acceptance may be provided by the PO provided the deficiency is for less than
five days and the deficiency is less than 500 MW. This qualified acceptance is based on
the condition that the Participant will either acquire the required capacity prior to or in
the operational timeframe — or will receive an exception to provide the capacity from
the PO in the Ops Program. If the Participant does not either acquire the capacity prior
to or in the operational timeframe or receive an exception from the PO, deficiency
payments will apply as they are determined by the Ops Program.

15 At Participant option — planned outages may be included in storage hydro QCC calculations.
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Some planned outages may need to occur after the FS deadline due to a variety of
reasons including a change in the scope of maintenance work, contractor availability, or
unforeseen issues. For planned outages that are scheduled after the FS deadline:

e Participants with portfolio QCC, net of the planned outage that exceeds their FS
capacity requirement: no action required.

e Participants with portfolio QCC, net of planned outage that is less than their FS
capacity requirement: will still be expected to have access to capacity sufficient to
meet FS capacity requirement during the Ops Program, should take measures to
ensure additional capacity is available to cover net difference.

e The PO will compile all outages by resource, MW and QCC impact, start date, and
end date to provide to the Ops Program for further upkeep and maintenance
during the operations timeframe.

e This process will be further fleshed out during program implementation.

FORWARD SHOWING /m
‘ y

Deadline 7 months prior to Season start Less than 7 months prior 6 days prior Present

Changes to planned

Identify planned outa R t
s 'fprs ':'tf I‘?u ges outage schedules t ec‘|u:s t
in pt_) olio after FS oppo un!s ic outage Forced Outages
- Plant or unit on outage, PO will grant

See Ops Program
documentation

Same process as before

FS deadline — no penalty

if entity is surplus after
updates

opportunity outages if
load forecasts are low
enough

capacity impacted, dates
- PO will create a log that will
be passed into Ops timeframe

Figure 2-6. Planned Outages.

2.5.7.2. Forced Outages
The QCC methodologies for the various types of resources each consider the impact of
forced outages when determining the QCC.
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2.6. Construction of a Participant’s
Forward Showing Portfolio

A Participant’s FS capacity requirement, the QCCs of their resources and contracts, and
their FS portfolio compliance will be calculated and reported’® at a monthly granularity.
All calculations described throughout this section will be performed for each month of
the binding season. The Participant will be responsible for providing the necessary
information to the PO, who will complete the final calculations to determine if the
Participant has met their FS capacity requirement.

Participants may review input data for their respective systems. Participants may not
review input data of any other system or data supplied by other Participants. If required
by law, the PO may allow the review of data by regulatory and oversight bodies.

2.6.1. Resource QCC

As described in Section 2.4.1, each Participant will register all its owned generating
resources by providing the registration data required by the PO. The PO will calculate
the QCC for all resources owned by the Participant (except for storage hydro resources,
which will be calculated by Participant using the NWPP Storage Hydro QCC
Methodology and reviewed by the PO) in accordance with the applicable subsection of
Section 2.5. As necessary, planned outages will be considered when de-rating each
resource’s available monthly QCC. The summation of all QCC values for each Participant

owned resource is referred to as the Participant’s “resource QCC,” which will be
calculated for each month of a binding season.

Resource QCC
= Z QCC of all Participant owned resources

2.6.2. Net Contract QCC

As described in Section 2.4.2, Participants will provide all RA contracts (purchases and
sales) to the PO for verification of FS Program requirements. The PO will assign a

16 QCC will be calculated for thermal resources on a seasonal basis but will be used on a monthly basis —
each month of the season will have an identical QCC unless other factors such as planned outages impact
this value.
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monthly QCC value to all contracts provided prior to the FS deadline, dependent upon
the nature of the contract (described more fully in Section 2.4.2).

Once all contracts have been verified and assigned a QCC (i.e., the contracts have been
qualified), the net contracted QCC will be calculated on a monthly basis for each
Participant’s contracts (see example in Appendix F - Table 2-30). For accounting
purposes, import contracts (purchases) are additive to the Participant’'s QCC value and
exports (sales) are a negative QCC value. The net QCC of all a Participant’s contracts is
the "net contract QCC,” and is calculated monthly for the binding season.

Net Contract QCC
= Z QCC of all Participant qualified contracts

2.6.3. Resource Adequacy Transfers

Resource adequacy transfers are added to the purchasing Participant's QCC value and
subtracted from the selling Participant's QCC value. The contracts for these transfers will
be provided to the PO for validation.

Total RATransfer
= Z Participant RA transfer contracts
Operational considerations indicate that it may be important for Participants to be

exclusively sellers or exclusively purchasers of RA transfers. Further consideration will be
given in future phases to whether a ‘net’ approach is feasible.

2.6.4. Forward Showing Portfolio and Calculation

A Participant’s total portfolio QCC is defined as the Participant’s resource QCC plus their
net contract QCC plus their total RA transfer.

Portfolio QCC
= Resource QCC + Net Contract QCC
+ Total RATransfer

Each Participant’s portfolio QCC should be at least equal to the Participant’s FS capacity
requirement for each month of the binding season. Provided the Participant’s portfolio
QCC has met or exceeded that threshold, the FS capacity requirement has been
satisfied.
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Portfolio QCC = FS Capacity Requirement

Any portfolio QCC in excess of the Participant’s FS capacity requirement is considered
outside of the Program. A Participant’s additional planned maintenance or short-term
sales will be made from their excess Portfolio QCC. Table 2-9 presents an example of a
FS portfolio and calculation.

Table 2-9. FS portfolio summary example.

FS Monthly Summary

FS Capacit . Additional .
. pesy Portfolio ™ Met FS Capacity

Month Requirement qQcc Planned el

(P50+PRM) Outages (if any)
2022-11 1125 1125.5 0 TRUE
2022-12 1125 1295.5 0 TRUE
2023-01 1125 1475.5 250 TRUE
2023-02 1125 1543.5 300 TRUE
2023-03 1125 1225.5 75 TRUE

2.7. Deficiency Payment for
Noncompliance

If a Participant fails to meet their FS capacity requirement after the cure period, the FS
Program will assess some multiple of a CONE payment against the noncompliant
Participant (see Table 2-10). The CONE is based on publicly available information (i.e.,
information provided by the Energy Information Administration) relevant to the
estimated annual capital and fixed operating costs of a hypothetical natural gas-fired
peaking facility. The CONE value does not consider the anticipated net revenue from the
sale of capacity, energy, or ancillary services nor does it consider variable operating
costs necessary for generating energy.

The RA Program’s CONE value will be derived by the PO and reviewed annually; any
changes will be proposed by the PO pursuant to the RA Program rules and approved by
the appropriate governing body or committee pursuant to the RA Program rules. The
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CONE deficiency payment is intended to be significant enough that Participants are not
expected to fail to meet their FS capacity requirement with any regularity and are
encouraged to act in good faith to address their respective share of RA. Any FS
payments assessed to Participants will be used to offset costs of the Program.

Table 2-10. CONE Payment.

Proposed Calculation for Deficiency Capacity and Payment

Entity’s Deficiency Capacity (MW)
= Portfolio QCC
— (Forward Showing Resource Requirement
+ RATransfers)

Entity’s Deficiency Payment/Penalty = Deficient Capacity X
CONE x CONE factor

CONE Factor:

— 125% @ FS Program has capacity in excess of 8 percent (or greater)
above the required PRM.

— 150% @ FS Program has capacity excess of more than 3 percent above,
but less than 8% above the required PRM.

— 200% @ FS Program has capacity excess of less than 3% above the
required PRM.

2.8. Transmission and Deliverability

At the FS deadline, Participants must demonstrate having transmission rights to deliver
at least 75% of its FS resources claimed in the FS portfolio from RA resource to load (for
at least the QCC value associated with a specific resource). Transmission demonstrated
must be (at minimum) NERC priority 6 or 7 transmission service.

Transmission rights demonstrated will be associated with specific resources claimed in
the FS portfolio to support the requirement to demonstrate transmission from ‘resource
to load.” Contracts requiring use of NERC priority 6 or 7 transmission will satisfy this
requirement.

If a Participant intends to use 6-NN / 7-FN to satisfy this requirement, they must
demonstrate to the PO (e.g., via written contracts/approval from their applicable TSP)
their ability to use network service; 6-NN reservations need not be shown for the leg to
which they apply, if the Participant adequately demonstrates their ability to use such
service. In future phases, the RA Program must consider how paths constrained for 7-FN
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will be handied. On these

constrained paths, 6-NN may not

be acceptable (this would be TSP Example 1: if Participants have an on-system

specific) resource, they must demonstrate a TSP will allow
6-NN to be counted and that they have rights to

The PO may request additional 6-NN

details from Participants to confirm

contracts and/or supporting Example 2: an off-system resource, Participant

agreements used in the FS must demonstrate that a TSP will allow 6-NN to

portfolio comply with the FS be counted, that they have access to 6-NN, +

transmission eligibility must show priority 6/7 transmission to the local

requirements. Business processes TSP boundary.

and specific showing expectations
will be determined in Phase 3A. Examples of additional information the PO may require
include:

e Confirmed priority 6/7 transmission reservations
e Demonstration of ability to use 6-NN service
e Transmission provisions in supply contracts claimed in entities’ FS portfolio

Participants will also indicate an expected transmission path for the remaining 25% of
resources shown in their FS portfolio. These expectations are informational only. The PO
will aggregate this information in the FS window to the flowgate level to view
anticipated additional transmission needs. In Phase 3A, additional consideration will be
given to the ability to utilize this data for additional situational awareness or planning
purposes (e.g., providing to TSPs 2-5 months in advance of the season for consideration
in planning maintenance or advising on potential issues). Use of this data would be
conditional upon it being appropriately aggregated or otherwise protected to ensure
confidential or commercially sensitive data is not shared or used inappropriately, as
determined in these upcoming discussions.

If a Participant has not demonstrated sufficient procurement of transmission rights or
contracts and/or specified necessary transmission information by the FS deadline (at
least 75% of their FS capacity requirement, but taking into consideration approved
exceptions), the Participant can remedy during the established two-month cure period
to avoid a FS failure penalty (see section 2.1 for additional detail).

Participants are expected to use good faith efforts to timely cure any other changes to
its transmission arrangements after the FS demonstration. The FS Program will utilize a
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zonal approach to evaluate the ability of the NWPP system to support generation-to-
load transfers and facilitate the utilization of generation diversity across the RA Program
footprint.

2.8.1. Showing Exceptions

Given the need to work within existing transmission frameworks, there may be situations
requiring exception from the basic FS requirements identified above. Exceptions will be
evaluated by the PO on a case-by-case basis to ensure reliability of the RA Program will
not be impacted.

If insufficient NERC priority 6 or 7 transmission service is available prior to the FS
deadline on a specific path (or in a specific circumstance), a Participant may request an
exception from the 75% requirement. Requests will be dependent on what type of
exception is sought. Examples include:

e Exception due to an enduring constraint that affects a Participant’s ability to
deliver showing resources to load on firm transmission.

In this circumstance, the value of the exception would be subtracted from
total portfolio QCC value, and Participant would demonstrate having
appropriate transmission rights or contracts for 75% of remaining QCC
value.

The Participant will work with the PO and TSP (as applicable) to identify an
approved (near-term and longer-term) mitigation plan to remedy this
issue (e.g., building additional resources local to load pocket, have entered
transmission queue for long term service). This exception is not intended
to be indefinite, indicating that the Participant must be able to
demonstrate pursuit of this plan.

e Exception due to a particular path or circumstance where short-term firm
transmission is consistently available but not posted on a long-term basis, such
as firm counterflow transmission.

In this circumstance, the Participant may petition to acquire this
transmission after the FS period. An approved exception of this type
counts is considered demonstration of transmission for impacted RA
resources and counts toward the 75% requirement

e Exception due to excessive outages: Participant demonstrates that the constraint
is temporary and requests an exception for the time of the outages.
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An approved exception of this type counts is considered demonstration of
transmission for impacted RA resources and counts toward the 75%
requirement

Further consideration of the exception process is intended for upcoming phases.

2.8.2. Load Resource Zones

Load and resource zones (LRZs) have been identified at the end terminus of major
transmission constraints or paths, considering interties and the critical flowgates within
(and ties to) Participants’ footprints (see Appendix E). For example, loads located west of
the Cascades have been designated as an LRZ.

If a local zone cannot access capacity from Participants outside the zone because of
transmission congestion, then Participants within that zone may need to procure an
additional local capacity for the season to maintain system reliability.

Details regarding the ability of specific LRZs to support load within the zone and the
need for additional import capability, whether through the acquisition of firm service or
other means of constructing new transmission infrastructure have not yet been fully
determined. These details will also help in the determination of whether certain LRZs will
be required to have a higher PRM than the Program requirement.

Additional details of the transmission and deliverability process can be found in
Appendix E.

2.9. Modeling Data from the FS
Program Provided to the Ops Program

Upon completion of FS Program processes, a minimum of two months prior to the start
of the binding season, the focus of the RA Program will shift to the Ops Program. The FS
Program will provide the inputs listed in Table 2-11 to the Ops Program. The details of
data submission requirements will be developed in the next phase of the project.
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Table 2-11 FS Program inputs to the Ops Program
Non-Coincident Peak (NCP) P50 load

provided in FS

FS Program peak)

P50 will be a Participant peak value (equivalent to an NCP, not coincident with

Exh. SJK-4

PRM will be on a UCAP, NCP basis

Outside of CR implications, most
Participants should have the same PRM
requirement — unless they are located in a
transmission constrained area

Portion (if any) of CR that are included in the
PRM will be stated (i.e., all CR are included,
50% are included, etc.).

Resources:

ICAP MW value — accomplished through unit
testing.

List of planned outages submitted in the FS
portfolio.

QCC value — accomplished through UCAP
analysis

QCC (UCAP) MW value — accomplished
through review of outages [EFOF(CCH)].

Planned outages
DR resources

QCC values

Contract imports (fleet)

QCC values

Contract imports (resource specific — not

QCC values

Contract exports

ICAP values

registered)
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2.10. Modeling Process Timelines

The RA model will be capable of supporting regular analyses with repeatable findings
and will be transparent and auditable by Participants, utility regulatory and oversight
bodies, and other regional stakeholders to the extent possible.’ It is recommended the
model input data be updated with a corresponding stakeholder process and model
results shared with Participants before each FS deadline. Protocols will be adopted
allowing detailed and/or confidential information to be shared with specific Participants
for review and vetting and aggregated information to be shared with all Participants.

Each year, the PO will begin a new set of annual LOLE/PRM and QCC assessments
(annual assessments) that will be used for determining the PRM and QCC for FS
Program resources. These studies are to be completed each year no later than October
31 for the Summer season and no later than March 31 for the Winter season to allow 12
months for Participants to prepare for the next binding season. Proposed modeling
timelines are illustrated in Figure 2-7.

Figure 2-7 outlines the timelines associated with both the Summer and Winter season
modeling processes. It should be noted that the terminology T-X is used with regards to
the calendar year in which these deadlines occur. In this terminology, T-2 would be the
upcoming or current calendar year, T-1 would be one year out in the future, T-0 would
be two years out, and T+3 would be five years out.

Each year, the PO will begin a new set of assessments that will be used for determining
the PRM and QCC for program resources. There will be one study run for the Summer
season and one study run for the Winter season. Both studies will follow a similar
process. The process will begin with a data request sent to Participants by the PO.
Participants will then submit data to the PO and be given a chance to review their model
inputs prior to the model being run. Once the model has been run, the PO will provide
Participants with their draft model outputs and allow time for Participants to review
these model outputs prior to the study completion dates. Study results will be finalized
12 months prior to the associated FS deadline.

7 Individual Participant data will not be available to anyone except the Participant and the PO for
confidentiality.
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MODELING PROCESS TIMELINES
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Figure 2-7. Proposed Modeling Process Timelines.
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SECTION 2: APPENDIX A - ANNUAL
ASSESSMENTS

A.l. Planning Reserve Margin

The PO will calculate the PRM for the RA Program footprint annually for both the
Summer and Winter binding seasons during the Annual Assessment process. Annual
assessments will be completed at least 12 months in advance of the FS deadline for the
following year. Studies for the Summer season will be completed by Oct 31 (T-2); studies
for the Winter season will be completed by March 31 (T-1). See Table 2-12.

Table 2-12. Timing the determination of Summer season PRM.

Example: Timing of the determination of Summer season PRM

In calendar year 2025 (T-2), FS Program Participants provide data to the PO, who
completes the Summer season study by October 31, 2025.

— The study determines a binding PRM for the 2027 (T-0) Summer season.
— The study determines an advisory PRM for the 2030 (T+3) Summer season.

In calendar year 2026 (T-2), the process begins anew, and the Summer season study is
completed by October 31, 2026.

— This study provides a binding PRM for 2028 (T-0) Summer season.
— This study provides an advisory PRM for 2031 (T+3) Summer season.

A.1.1. Qualified Capacity Contribution

The PO will calculate the QCC of all FS Program resources on an annual basis as part of
the Annual Assessment process. This calculation is handled in accordance with the
resource type. QCC analyses and ELCC studies will be performed annually for each
Summer and Winter binding season. The completion dates will be no later than October
31 (T-2) for the Summer season, and March 31 (T-1) for the Winter season.
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A.2. Model Input Update Process

To support the annual assessments, the PO will develop an RA model that represents
the RA Program footprint. Inputs to this model will be submitted by the Participants and
will represent each of the Participant’s systems. No later than January 15 of each
calendar year, the PO will send out updated data requests to the Participants for the
items described in Table 2-13 necessary to complete the annual assessment for that
calendar year.

Table 2-13. Participant Provided Modeling Data.

Annual Assessment Data Items

Load data - Participant 8,760-hour actual historical load data for the previous year (initial
request will need at least 10 years of data, subsequent request will add an additional year
annually)

Separate load shapes that are split between different zones

Historical temperature values, for each area/load center, for the previous year (initial
request will need at least 10 years of data)

Participant conventional resource data for new units added during the previous year (initial
request will include data for all Participant units) including:

— Fuel type
In-service and retirement date (if known)

— Wind, solar, run-of-river resources (by resource) added in the previous year (initial
request will include all units)

Hourly generation profiles for the last 10 years (for existing units)
ICAP by hour (for existing units)

All data required by the NWPP Storage Hydro QCC Methodology necessary to determine
QCC for resources (i.e., data needed to populate the NWPP Storage Hydro QCC Workbook)

NERC GADS or equivalent outage data that can be used to calculate equivalent forced
outage rates (EFOR) for the last six years (for existing units)

Minimum capacity

The PO will need to receive all information from Participants no later than February 1 of
each year.

Some data from previous FS submittals may be used for the annual assessments. The
data points in Table 2-14 will be taken from the Participant’s previous FS submittal. New
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Participants to the Program will be required to provide these data points in a separate
request.

Table 2-14. Modeling data taken from FS submittals.

Data Items

Firm import/export transactions that each Participant wants included in the forward-
looking model (one-three years in the future)

Capacity value of transaction
DR program/resources
Forecast peak demand

Timeframe of transaction

A.3. Participant Review and Verification
Process of Input Data

Once the PO has input all necessary data into the RA model, Participants will be allowed
to review the input data (in the format used by the RA model or a format developed by
the PO) for their respective systems. This review will occur between May 1-June 1 (T-2)
for the Summer season and between October 1 - November 1 (T-2) for the Winter
season. This review will occur before the PO begins model simulations.

As stated previously, Participants may review input data for their respective systems.
Participants may not review input data of any other Participants. If required by law, the
PO may allow the review of data by regulatory and oversight bodies.

A.4. Draft Modeling Output Results
Sharing

By September 15, T-2 (for the Summer season), and February 15, T-1 (for the Winter
season), the PO will provide draft modeling results to the Participants for their review.
The modeling outputs that will be available for Participant review are listed in Table
2-15.
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Table 2-15. Output from modeling results.

Resource index

QCC values by resources owned or contracted by the Participant
Proposed PRM for the season under study
Peak coincident load of the RA Program footprint

Transmission limitations (if the Participant is located in a transmission-constrained zone)

Participants will have the opportunity to review the draft results and work with the PO to
analyze any potential discrepancies from expected results. Any discrepancies will be
reviewed and resolved no later than October 15 (T-2) for the Summer season and March
15 (T-1) for the Winter season.

A.5. Final Modeling Output Results
Sharing

The final modeling output results provided by the PO will consist of a LOLE study report
that: gives details of the study analysis; makes recommendations for a proposed PRM
for the year two binding season; provides an advisory PRM for the year five
Summer/Winter season. QCC studies/reports will include the ELCC studies for wind,
solar, and run-of-river hydro, as well as QCC results for storage hydro resources, thermal
resources, short-term storage resources, and customer resources. A summary of studies
and the output results are provided in Table 2-16.
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Table 2-16. Final Modeling Output Results.

QCC Studies

Study

LOLE

VER (ELCC)

Thermal (UCAP)

Storage Hydro
(NWPP Storage
Hydro QCC
Methodology)

Short-Term
Storage (ICAP
Testing and
hybrid resources
— “Sum of Parts")

Customer
Resources

(capacity resource

or load modifier)
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Output Results

PRM for the upcoming binding Summer/Winter season.

QCC values by month for all wind, solar, run-of-river resources.
QCC values for all wind, solar and run-of-river resources will be
available to all Participants.

QCC values by month for all thermal resources.

QCC values for all thermal resources will be available to
Participants.

o Calculations for determining the QCC of thermal
resources will be available to the resource owner.
QCC values by month for all storage hydro resources.

QCC values for all storage hydro resources will be available to all
Participants.

o Calculations for determining the QCC of storage hydro
resources will be available to the resource owner.
QCC values by month for all short-term storage and hybrid
resources.

QCC values for all short-term storage and hybrid resources will
be available to all Participants.

o Calculations for determining the QCC of short-term
storage and hybrid resources will be available to the
resource owner.

QCC values by season for customer-side resources.

QCC values for all customer side resources will be available to all
Participants.

o Calculations for determining the QCC of customer side
resources will be available to the resource owner.
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SECTION 2: APPENDIX B - MODELING
ADEQUACY STANDARD AND PRM

B.1. Introduction

Determination of the PRM will be supported by a probabilistic LOLE study, which will
analyze the ability of generation to reliably serve the RA Program footprint’'s P50 load
forecast. The PRM will be studied such that the LOLE (while maintaining CRs) for the
applicable planning year does not exceed one event in 10 years for the Summer season
and one event in 10 years for the Winter season. At a minimum, the PRM will be
determined using probabilistic methods by altering capacity through the application of
generator forced outages and forecast demand through the application of load
uncertainty to ensure the LOLE does not exceed the aforementioned reliability metrics.

B.2. Software Used

The LOLE study will be performed using a software that is capable of performing LOLE
and ELCC analyses. The software may be an industry recognized software package or
may rely on custom developed elements or packages to support the design of the
Program. The software should be readily supportable and adaptable to evolutions of the
Program.

B.3. Area Modeling

For the LOLE study, RA Program footprint will be modeled as LRZs that have been
determined in discussions with the RA Program Participant transmission group and area
TSPs (see Section 2.8). If a specific LRZ is determined to be transmission constrained,
that the constrained LRZ may have a higher PRM requirement applied than the
remainder of the RA Program footprint.

The LOLE study will utilize a pipe and bubble methodology for modeling the
transmission system. The load and resources of an individual LRZ will be modeled as a
“bubble” representing each zone. For the LOLE simulations, import and export
capabilities (“pipe sizes”) between LRZs will not be constrained when determining the
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footprint's PRM value. After the footprint's PRM value has been found, an analysis of
each LRZ will be made to determine if a zone is transmission constrained and must be
addressed as detailed in Section 2.8.2.

B.4. Load Modeling

Historical hourly load data from the previous 10 years will be used to produce 8,760
hourly load profiles for each LRZ. The historical data will be provided by Participants in
the annual data request. If a Participant’s load spans more than one LRZ, then the
Participant will need to submit their data based on each LRZ in order to adequately
model each Participant’'s peak demand and load shapes for the applicable LRZs.

The median historical peak year will be determined for each season (Summer or Winter).
The median year (for each season) will then be scaled to match the Participant provided
forecast peak loads for the years studied for the LOLE analysis. For example, if year 2014
is the median peak year for weather years 2011 to 2020 Summer seasons, then the load
shape for that calendar year will be scaled to the forecasted peak demand of the
applicable study year (either year (T-0) binding or year (T+3) advisory). If the actual
Summer peak demand for 2014 was 1,000 MW and the forecasted demand is 1,700 MW,
then the peak, along with all hours in the applicable season, will be scaled up by 10%. If
2012 had a historical peak of 1,200 MW, then the relationship between 2012 and 2014
will still be represented by scaling the 2012 Summer season weather shape up by 10%
as well.

For multiple Participants located in one LRZ, their load shapes will be aggregated into a
single load shape and the loads will be scaled to the appropriate LRZ peak. Load and
time zone diversity will be considered when deriving the load shapes for each zone in
such a manner that the modeled forecasted peak of each zone is not overstated by
simply adding the P50 peaks of all Participants in a zone and setting that value as the
peak.

B.4.1. Load Forecast Uncertainty

Load forecast uncertainty (LFU) is an important component in an LOLE study and can be
represented in multiple ways depending on the capability of the software used. The
following method should be adequate if monthly load uncertainty can be derived either
using economics, historical weather patterns based on temperature, or historical rain fall
amounts, or the main underlining factor driving load uncertainty and variability for each
Participant’s load and can be adequately represented probabilistically. The LFU should
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include deviations below and above the 50th percentile to capture the full array of
forecast uncertainty deviations from a “P50" forecast.

A user-defined uncertainty pattern and a probability distribution will be used to add
uncertainty to the load values. A different load uncertainty distribution pattern will be
modeled monthly for each LRZ. A load model will the peak-demand multipliers used to
modify forecast peak demand. The daily peak is selected and regressed against
historical peak temperatures, previous day’s peak load, weekday or weekend
identification, and holiday identification from the previous 10 years.

The probability distributions of temperatures observed at key weather stations
throughout the RA Program footprint will be analyzed. A forecast will then be created
for both study years (T-0 and T+3). Based on the forecasts, multipliers will be calculated
and populated in a user-defined uncertainty pattern. The user-defined uncertainty
pattern allows users to provide seven monthly demand patterns. Each LRZ has a
different value for each month multiplied by seven probabilities (84 values). The load
uncertainty allows for unexpected increases of demand in addition to the adjusted
testing reserve margin.

B.5. Generation Modeling

B.5.1. Thermal Generators

Thermal generators will be modeled as units at their ICAP tested values with forced
outages and planned outages applied as necessary in accordance with their EFOR'® and
planned outage rates. The ICAP values will be provided by each Participant in their
annual data submittal. All thermal resources will be modeled in the LOLE and ELCC
studies, unless otherwise noted by a retirement date, future in-service date, or for any
other reason identified by the Participant.

Forced outage modeling for thermal resources will consist of using the EFOR values
(EFOR equation as defined by NERC GADS), forced outage durations and maintenance
scheduling parameters, and outage events sourced from NERC GADS (or equivalent)

8 EFOR is a metric used in the LOLE study for determination of system PRM. This is a different metric than
is being used for the determination of QCC for thermal resources (EFOF). EFOR takes system outages,
regardless of time during the year, including potential extreme events and events outside of plant
management control, into account for the determination of PRM. The determination of QCC is plant
focused, determined primarily on CCH, and excludes outages outside of plant management control.
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data provided by Participants. For thermal resources that do not submit such data, an
average forced outage rate will be applied based on size, fuel type and age of the
resource. At least 5 years of historical NERC GADS (or equivalent) data will be
considered in the LOLE and ELCC analysis. All ELCC and LOLE studies will use the same
outage rates and method for the modeled resources. The models will be updated every
year to reflect the latest outage rates.

Planned outages for thermal resources will be modeled using the LOLE software's
scheduled maintenance function (e.g., SERVM by Astrapé) by switching the status of
each resource to “offline” to account for expected outage duration and unit start time.
Previous planned outages will be taken into consideration when modeling the
maintenance window for each resource. For Monte-Carlo based software, annual
maintenance rates and planned outage rates will be considered at a minimum for all
thermal generators, as determined by the historical NERC GADS (or equivalent) data.

A "commit all” approach will be used for Monte-Carlo based software, meaning all
resources will be treated as available at any given hour if the resource is not on outage.
Use of physical unit limitations may be considered in the future as the RA Program
evolves.

B.5.2 Storage Hydro

The NWPP Storage Hydro QCC Methodology will establish QCC values for all storage
hydro plants on a monthly basis. For the LOLE study, storage hydro plants will be
modeled at their QCC values for each month. The methodology utilized to assess QCC
values for hydro facilities accounts for the availability of storage such that in the LOLE
modeling, it is appropriate to assume the facility has enough stored energy to output
the monthly QCC value for each hour in the simulation. No outage information will be
applied to the resources in the simulation, since the QCC values also already consider
historical outages.

B.5.3 Wind, Solar, Run-of-River Resources

The study model will include all wind, solar, and run-of-river hydro resources currently
installed or proposed to be in-service in the RA Program footprint prior to the study
year; hourly generation profiles will be assigned to each resource. Hourly generation is
based upon historical profiles correlated with the yearly load shapes (previous 10 years),
as provided by Participants. New facilities that do not have historical generation profiles
will be assigned shapes consistent with the resource-specific zone in which they are
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located or assigned historical shapes by the nearest site; alternatively, Participants can
submit forecasted shapes based on historical hourly meteorological data .

B.5.4 Demand Response Programs

When controllable and dispatchable DR is reported in FS portfolios, equivalent thermal
resources will be added to the model with high fuel costs, such that these representative
"thermal” resources would be dispatched last by the model to reflect DR operating
scenarios. Forced outage rates will not be assigned to the DR programs. Any DR Ops
Program restrictions provided by the Participant will be modeled in the LOLE study. DR
programs not reported in the data submissions should be considered as load reductions
in the P50 forecasted peak demand for each season.

B.5.5 Behind-the-Meter Generation

Behind-the-meter generation reported by Participants as capacity resources that are
controllable and dispatchable by the Participant will be modeled as generation. See also
Customer Resources Section 2.5.6. These resources will be assigned parameters and
forced outage information from equivalent-sized resources. Behind-the-meter
generation not reported in data submissions would be accounted for in load reductions
in the P50 forecasted peak demand for each season.

B.5.6. External Capacity Modeling

Any external capacity transactions that are supported by firm commitments in the FS
portfolios will be modeled as hourly generators in the applicable LRZ. External
transactions are any firm capacity transactions or obligations to non-participating
entities either internal or external to the RA Program footprint. If the transaction is a sale
to a non-participating entity, it will be an export of capacity. If the transaction is a
purchase from a non-participating entity, it will be modeled as an import of capacity;
forced outage rates will not be assigned to these transactions.

Non-firm regional interchange will be modeled in LRZs that border adjacent BAAs south
of the RA Program footprint, which may include non-participating entities in California,
New Mexico, and Arizona.

Forward Showing | 102

Page 102 of 254



Exh. SJK-4

B.6. Determination of 1 Event-Day in 10-
Year Threshold

For the LOLE study, loss of load events will be tabulated during the hours of the binding
season for determination of the 1-in-10 LOLE metric. Loss of load events that occur
during hours outside of the binding season will not be included in the calculation of the
PRM.

Pure negative (or pure positive if the system is generation deficient) capacity with no
outage rate will be added to the model until the RA Program footprint reaches the 0.1
day per year reliability threshold. The pure negative (or positive) capacity value assigned
in the LOLE study will be the same amount for all hours in the season of interest.

Summer and Winter season PRMs will be determined separately.

B.7. PRM Calculation

As discussed in Section 2.2.2, the Program PRM will be given on a UCAP basis. To
calculate the PRM on a UCAP basis, the capacity value determined in Section B.6 must
be converted to a UCAP value (see Table 2-17 for details on this conversion).

Table 2-17. Resource capacity conversion to UCAP for PRM calculation.

Resource type Conversion to UCAP

UCAP capacity values from the QCC analysis are used to replace the

Thermal Generation
: ICAP (nameplate) value of all thermal resources.

UCAP capacity values for each VER type will be taken from the QCC

VER .
VER amounts calculated from the RA Program ELCC analysis.

No conversion needed - The QCC values determined through the

Storage Hydro Hydro QCC method will be used in the calculation.

Short-term storage/

hybrid resources/ No conversion needed - ICAP capacity (at the Program time
Demand Response duration requirement) is used for the UCAP calculation.
(DR)
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Pure Capacity
adjustment to meet No conversion needed.
1-in-10 LOLE

After the UCAP conversion is complete, the UCAP PRM is calculated:

PRM (UCAP) (%)
_ Capacity (@1 —in — 10) — Demand
B Demand

* 100

B.8. Simulation Process

The probabilistic LOLE study will model random forced outages for resources in the RA
Program footprint during each hour of the study. Each simulation will account for a
different variation of forced outages, wind output, and load uncertainty for all hours of
the year. The stop criterion for the modeling simulation is when the LOLE convergence
factor is greater than or equal to 95% for consideration of probabilistic indices. The
software will calculate the convergence factor to determine if additional simulations are
needed.
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SECTION 2: APPENDIX C - PRM
ALLOCATION METHODOLOGIES

The PRM represents a “safety margin” of capacity that is required by the RA Program
footprint to maintain the reliability of the area. For the most part, the PRM is determined
on a system-wide basis. Once the PRM has been calculated by the PO, each Participant’s
FS capacity requirement must be identified.

The FS Program will allocate the capacity requirement of the PRM to each Participant
based on their individual P50 load forecast using the NCP of each Participant. By
allocating the PRM requirement in this manner, Participants will have a simple,
straightforward method for determining their reserve requirement, with equal sharing of
load diversity benefits. Table 2-18 provides an example of the PRM capacity allocation
calculations.

The calculation appears as shown below:

Participant's P50 load
YAll Participant’'s

Allocated capacity requirement = ( P50 load) *

regional capacity need
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Table 2-18. Example PRM capacity allocation methodology calculations.

NCP load of the RA Program footprint = 5,025 MW

Participant "A” — P50 load = 1,000 MW (load at RA Program Peak = 950 MW)

Participant "B"” — P50 load = 2,000 MW (load at RA Program Peak = 1,925 MW)
Participant "C" — P50 load = 2,200 MW (load at RA Program Peak = 2,150 MW)

Regional PRM is calculated to be 15% of the RA Program CP load through the
LOLE study

With the calculated PRM, the total capacity needed for the region is:
1.15*5,025 MW = 5,779 MW

The effective PRM for all Participants becomes:

PRM = 5,779 MW/5,200 MW = 11.1%

Calculation of capacity (can use equation above or if the effective PRM is known, multiply by
the effective PRM).

Participant "A” — (1,000 MW /5,200 MW) *5,779 MW = 1,111 MW
Or 1,000 MW * 1.111 = 1,111 MW

Participant “B" — (2,000 MW/5,200 MW) * 5,779 MW = 2,223 MW
Or 2,000 MW * 1.111 = 2,223 MW

Participant “C" — (2,200 MW/5,200 MW) * 5,779MW = 2,445MW
Or 2,200 MW * 1.111 = 2,445 MW

C.1. Impact of Contingency Reserves on
PRM

In accordance with standard BAL-002-WECC-2a, a BAAs total CR needs are based on the
requirement to carry reserves on three percent of hourly integrated load and three
percent of hourly integrated generation; this will result in different total requirements
depending on Participants’ generation portfolios and load profiles.

The LOLE study and resulting PRM assures that during a loss of load event, Participants'
CRs are maintained. To ensure this, the LOLE study assumes an average 6% CR
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requirement when determining the PRM. Once the PRM for the region is identified,
appropriately allocating those CRs to Participants requires consideration of which
Participants are responsible for the 3% of generation CR obligation. For example, in

a scenario where Participants' P50 loads exactly match their portfolio QCC, the
allocation of the CR requirement to each Participant is equal to 6% of P50 load. Given
that we expect some Participants to own, operate, and register large fleets (greater
portfolio QCCs than their P50 loads), and others to rely primarily on importing
generation, we must adjust the showing requirement to reflect this nuance. To arrive
at a Participant's FS capacity requirement (accounting for differing resource positions),
the regional PRM (with the embedded 6% of P50 load assumption) will be adjusted
based on the net of a Participant’'s purchases and sales submitted in the FS. A
Participant with a negative net of purchases and sales will be deemed to be a net
importer (assumes purchases as indicated with a negative (-) sign, as they decrease the
CR obligation). A Participant with a positive net of purchases and sales will be deemed
to be a net exporter. The adjustment to arrive at the FS capacity requirement will be ((-
purchases + sales) * .03). For a Participant with total purchases of 150 MW and total
sales of 100 MW the adjustment to the FS capacity requirement would be -1.5 MW or ((-
150 +100 * .03). For a Participant with total purchases of 150 and total sales of 300 the
adjustment to the FS capacity requirement would be 4.5 MW or ((-150 + 300) * .03).

Thus, the FS capacity requirement includes an approximation of a Participant's CR under
the circumstances modeled throughout the FS metric setting (a P50 load day where all
resources are performing at their QCC). The sharing calculation in the Ops Program
includes a delta CR term which will adjust for differences between the FS CR
assumptions and the forecasted CR obligations in the Ops timeframe.
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SECTION 2: APPENDIX D - QUALIFIED
CAPACITY CONTRIBUTION MODELING

D.1. Storage Hydro

D.1.1. Time Period Approach for Summer and Winter

Binding Requirements

The NWPP RA Program Development Project Steering Committee recommended that a
“time period” approach be taken to determine the potential Qualifying Capacity
Contribution (QCC) of storage hydro. A time period approach consists of a historical
look-back of the generation output during CCH to determine how much capacity should
be expected to be available during high load periods in the future. While this approach
is not intended to be perfect, it does establish a common and transparent method for
determining the QCC for storage hydro.

One of the main benefits of using a time period approach is that the methodology is
based on data that reflects the actual operation of the facilities during past high load
periods, and reflects the myriad of considerations, constraints and complexities that
went into the operation of the resources during those periods. It can be very difficult for
any model to accurately capture and reflect the various operational and non-power
constraints, while meeting flow and storage targets of hydro resources, and then
associate the considerations that go into the dispatch decision-making processes. The
time period approach is a way to estimate the QCC in a manner that objectively reflects
these various considerations. It must also be recognized that the time period approach
reflects historical market conditions and constraint parameters. Care must be taken to
ensure the modelling of the hydro QCC is constantly reviewed and updated as
warranted by any significant changes to those parameters to ensure the results can be
properly interpreted and applied.

In order to ensure that the modelled QCC of the footprint’'s hydro fleet is properly
stated, it is anticipated that the hydro methodology proposed here would be used in
conjunction with a portfolio analysis of all RA resources for the NWPP footprint, in order
to ensure that the footprint's RA fleet works collectively to meet the system needs.
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Consistent with the RA metric recommended by the Steering Committee, the time
periods that will be considered are the Summer season (June through September 15t
and Winter season (November through March 15%).

D.1.1.1. Ten-Year Historical Period

To capture a wide range of variability around the operating conditions of storage hydro
resources, it was determined that ten years of historical data should be considered. A
ten year look back is expected to provide enough operations data to include a range of
hydrological conditions. The data should reflect associated elevation and storage
impacts on the hydro generation over a sufficiently broad range of conditions, for the
purpose of evaluating hydro QCC. If assessing firm energy capability in the future,
looking to a much longer period of time that includes critically low stream-flows would
be needed. The current model utilizes data from 2010 through 2020 and will be updated
moving one year forward each year.

D.1.1.2. Use of Capacity Critical Hours

The storage hydro capacity contribution evaluation will use the CCH identified in the
LOLE study and assessment of RA Program metrics (see Section 2.3.2).

D.1.1.3. QCC Determination

The time period approach taken to evaluate storage hydro resources evaluates the QCC
of a storage hydro resource by considering the actual generation of the resource, as well
as any additional capacity theoretically available, as identified as usable energy in the
storage reservoir. Usable storage can increase the QCC value up to the maximum
capacity of the resource. As a simple example, a hydro resource with a maximum
capacity of 125 MW (based on the elevation of the reservoir at that time) that was
generating at 75 MW during a CCH, could have a QCC on that hour of the full 125 MW
if it could be shown that there was sufficient useable energy in storage for that hour to
generate at 125 MW. On the other hand, if there was no useable energy in storage at
that resource (i.e., the resource was just passing inflows), the QCC of the resource would
be limited to the 75 MW of actual generation.

A reasonable approach to the treatment of multiple CCHs occurring on the same day is
to limit the additional capacity claimed beyond actual generation to the total usable
energy in storage on that day. As an extension of the simple example above, if the
resource was generating at 75 MW for two contiguous CCHs on a calendar day and had
an additional 50 MWh of available energy in storage, /n total, over those same hours,
there would be insufficient energy in storage to run at its maximum capacity in both
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hours, but the resource could be operated at an average output of 100 MW across the
two-hour period. As such, the QCC would be limited to 100 MW for the two CCHs.

When performing the evaluation, to ensure the methodology reasonably reflects the
operational flexibility of the resource, the actual historical generation of the resource in
non-CCHs is left unchanged (i.e., it cannot be assumed that generation in non-CCHs
could have been backed down to make more energy in storage available in future

CCHs).

The following methodology would be used to determine the QCC value using the time
period approach described above:

e For each day found to contain one or more CCHs, the hydro resource will be
evaluated to determine the maximum available capacity for each CCH, based on
the conditions of the storage associated with the hydro resource on that day.

e For each hydro resource, for each CCH, determine:

o

(@]

o

Generation output during the CCH
Useable energy in storage at the end of the CCH

QCC for each hour, which would be the generation output plus useable
energy in storage, up to the maximum generation capability (adjusted for
reservoir elevation head as applicable), taking into account plant or unit-
specific limitations (e.g., units on a common penstock, transformer
limitations, etc.) and the resource’s EFOR.

» For calendar days with multiple CCHs, the QCC will be limited to the
actual generation, plus the usable energy in storage over that day

Non-power operational constraints that limit the use of energy in storage
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Table 2-19. Resource information required to apply the methodology.

Information Needed Notes

Min and Max — this may be seasonally
adjusted

Reservoir elevation range

Indicating energy in storage based on the

Reservoir Storage Curve . ;
reservoir elevation

Indicating maximum capacity of resource as

Resource Pmax vs Elevation . .
the elevation of the reservoir changes

Power as a function of discharge For the "Discharge Method”
H/K as a function of elevation For the "Elevation Method”

— Actual generation
— Starting reservoir elevation
— Ending reservoir elevation

— Any applicable resource generation
restrictions (seasonal flow restrictions,
Hourly Historical Data etc.)
— Any applicable reservoir elevation
restrictions reflected as a minimum water
in storage value

— Other non-power operation constraints
limiting the use of water in storage
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From the information in Table 2-19, the hourly values in Table 2-20 can be estimated for
each CCH:

Table 2-20. Hourly values that can be estimated.

Estimated Values Notes

Actual water in storage Using the elevation and storage (kcfsh) tables

Additional capacity available beyond the

. Subject to elevation restrictions
actual generation

The running total of the additional generation
claimed in each CCH for the calendar day,
Cumulative additional generation used to deplete the elevation of the reservoir
to validate the feasibility of using additional
capacity in each CCH on each calendar day

The sum of the actual generation plus the

Hourly QCC additional capacity available

The hydro capacity contribution towards the RA requirement is calculated by the
resource owner as the simple average of the hourly QCC values in each CCH over the 10
seasons studied. These QCC values are averaged over each month in each season to
determine final monthly QCC values.

Figure 2-8 illustrates the application of the methodology to the Rocky Reach hydro
facility.
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Calculated Capacity for Rocky Reach (December 7-9, 2009)
December 7, 2009 December 8, 2009 December 9, 2009
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Figure 2-8. Example application of the Storage Hydro QCC Methodology for Rocky Reach.
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Energy in Storage (GWh)

The Steering Committee recommended that an UCAP methodology based on forced
outage rates be applied to hydro resources to account for forced outages, consistent
with the treatment of the other dispatchable (thermal) resources. The UCAP
methodology is generally expressed as

UCAP = ICAP + (1 — EFORAQ)
Where:

ICAP s the installed (nameplate) capacity of a thermal unit or the maximum
operational capacity if it is less than nameplate (hydro)

EFORyis the resources Equivalent Demand forced outage rate, calculated by
looking at historical outage statistics for the resource (GADS data, or
equivalent).

The UCAP ratings will be used as the maximum capacity of hydro units when applying
the NWPP Storage Hydro QCC Methodology.
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D.1.1.4. Treatment of Planned Outages

In addition to accounting for forced outages, the workgroup proposes that UCAP values
used in the FS workbooks be reduced for planned outages. This will ensure that QCC is
calculated correctly in hours limited by insufficient storage (occurs most often over
multiple, consecutive CCHs in the same day).

Table 2-21 and Table 2-22 below illustrate the QCC calculation over a four-hour
consecutive period using the UCAP methodology and the UCAP + planned outages
methodology.

Table 2-21. Calculating QCC using UCAP = 125MW.

Draft to Storage

Consecutive Historical Historical UCAP maximize Hydro
CCHs Generation Storage (125 MW) Capacit after
pacity draft

MW MWh MW MWh MWh MW

1 50 250 125 75 175 125

2 50 125 75 100 125

3 50 125 75 25 125

4 50 125 25 0 75
Storage empty after 25 MW draft 4-hour average 113

Table 2-22. Calculating QCC using UCAP + Planned Outages = 100 MW.

UCAP + Draft to Storage
Consecutive Historical Historical Planned .
. maximize
CCHs Generation Storage outages Cabacit
(100 Mw) Py
MW MWh MW MWh MWh MW
1 50 250 100 50 200 100
2 50 100 50 150 100
3 50 100 50 100 100
4 50 100 50 50 100
A 25 MW planned outage decreased QCC by 13 MW 4-hour average 100
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The four consecutive CCHs in Table 2-21 illustrate how the QCC is limited due to
insufficient storage. In Table 2-22, the UCAP is reduced by a 25 MW planned outage.
This reduced capacity requires less draft from storage in CCHs 1-3 to maximize the QCC
in those hours. This reduction in draft provides sufficient storage in CCH 4 to maximize
the QCC.

For FS purposes, the workgroup proposes that planned outages be included in the QCC
calculation.

D.1.1.5. Treatment of Non-Power Constraints

Each Participant is asked to review methodology and incorporate the specific non-
power constraints that are applicable to the individual projects, thus reducing the QCC
value of each plant to a level that is believed to correspond to today’s operational
capability. This is done through creating additional constraint logic in the spreadsheet
that adds today’s non-power constraint to all 10 years’ worth of evaluation.

While the addition of non-power constraints is an ‘ask’ under the methodology, it is
expected that Participants/LREs will include those non-power constraints that limit their
operational capability. Given that the QCC values of Storage Hydro transfer directly into
the Ops Program, Participants/LREs would be disadvantaged to not account for those
constraints and then be called upon to deliver capacity from those resource when it was
not available.

D.1.1.6. Treatment of Cascaded and Coordinated Hydro Systems

A Cascaded Dual Plant methodology was also developed specifically for cascaded and
coordinated hydro systems. For cascaded hydro resources on the same river systems
that are operated in a coordinated manner, when determining the QCC, the useable
energy in storage at the downstream resource could be enhanced by the operations at
the upstream resource, thereby maximizing the contribution of the combined cascade
systems. The Cascaded Dual Plant methodology does not attempt to optimize use of the
upstream storage to maximize the combined QCC, but it does allow the downstream
project to utilize the additional discharge from the upstream project. The additional
discharge from the upstream project can come in the form of spill. Spill is not a
component of the single plant model.
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D.2. Areas of Further Exploration

The following areas of potential further study have been identified:

D.2.1. 10 Year Period

Because the results of any time period approach will be very sensitive to water supply
conditions and associated reservoir levels, it was identified that a rolling ten-year look-
back may not capture the wide range of water conditions that could be experienced. To
address this concern, the look-back period could be extended to look further back in
time. However, since hydro operations and reservoir management has changed over
time, the older data captured may not be indicative of expected operations looking
forward, making the resulting capacity contribution results less reliable. As such,
consideration should be given to the trade-offs associated with using a larger data set.

D.2.2. Interaction with RA Program Modelling

It will be critical to understand how the hydro capacity contribution methodology fits
together with the other elements of the RA modelling effort, in order to properly
identify and address any gaps in the hydro methodology or how it might be applied.

D.2.3. Stress Case Analysis

After the completion of the non-binding program (anticipated to be three seasons) the
RA Program will undertake an analysis to understand the impact of persistent fuel
supply limitations (an energy adequacy stress case), particularly as it relates to storage
hydro, on participants ability to meet their RA program compliance metric. The "stress
case" will include both the Summer and Winter seasons, utilize exceptionally high loads
and a reduced hydro QCC resulting from water year conditions similar to 2001. The
NWPP Storage Hydro QCC Methodology may not be re-run for all storage hydro

using critical water, but an attempt will be made to understand the impact on projects
with a range of storage and flexibility. The reduction in QCC to the representative plants
will be used as a proxy for the impact to the region-wide fleet. The group will ask the PO
to make an assessment of how deficit the footprint might be in each season under these
stress scenarios. The deficit will then be allocated to 1) deficiency in CRs, 2) reliance on
imports (beyond the RA Program’s import/export assumptions), or, if no imports are
available, load curtailment. This will allow for informed discussion about the impact of
extreme tail events and the tradeoff between covering these events and being exposed
to them. As time and resources allow, a more thorough assessment of tail events could
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be made by incrementally reducing the amount of hydro QCC available in the model,
increasing the load and observing the impact to the LOLE/PRM.

D.3. Variable Energy Resources

The QCC for VER resources will be determined annually for each month through the use
of an ELCC analysis. With some exceptions, the models for the ELCC study will be the
same as the model used for the year two (T-0) LOLE study. The exceptions mainly are
based on using actual historical loads instead of forecasted peak demand for the
modeled areas.

D.3.1. Effective Load-Carrying Capability Modeling

Table 2-23 shows are how certain parameters of the VER ELCC study will be handled.

Table 2-23. VER ELCC modeling parameters.

Parameter Notes

Specific resource zones will be used in the ELCC study. The loads and

Area modeling o .
generation in each resource zone will be modeled separately.

Handled in accordance with the LOLE study, except that loads will

Load modeling not be scaled to forecast peak.

Load Forecast

Uncertainty No LFU will be taken into account.

— Thermal generators — modeled existing resources with the same
parameters and assumptions as in the LOLE study.

— Storage hydro generators — modeled existing resources only with
the same parameters and assumptions as in the LOLE study.

Generator modeling - VERs - modeled existing and projected resources for the year
and season of interest with the same parameters and
assumptions as in the LOLE study.

— Other generation — modeled existing resources only with the
same parameters and assumptions as in the LOLE study.

Effective load-carrying capability will be determined for the VERs in the RA Program
footprint. The ELCC study will consist of analyses utilizing LOLE metrics to determine the
capacity provided by the VERs being analyzed. The LOLE benchmark metric to be used
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in the ELCC accreditation study will be a one event in 10-year threshold. The ELCC of
VERs will be calculated on a monthly basis. For the ELCC study, loss-of-load events will
be tabulated during the binding season hours for determination of the 1-in-10 LOLE.
Loss-of-load events that occur outside of the binding season hours will not go into the
calculation of the capacity value of VERs.

Other generation types (non-VERs) will be removed (or added) from (to) the model to
make a determination of whether the RA Program footprint reaches the 0.1 day per year
reliability threshold. Perfect capacity will be simulated for these determinations.

D.3.1.1. Simulation Process

The PO will conduct the ELCC study by performing probabilistic simulations in a manner
that resources in the RA Program footprint will be randomly forced out of service during
each hour of the study. Each simulation accounts for a different variation of forced
outages and load uncertainty for all hours of the year, similar to the LOLE Study.

Simulations will be performed for each month of the binding season. These will be
broken down as follows:

— Summer: June, July, August, September 1-15
—  Winter: November, December, January, February, March 1-15

Each historical year will be analyzed separately. The ELCC results from each year will be
averaged together for a final result.

D.3.2. Effective Load-Carrying Capability Study
Process

To determine total ELCC, an LOLE value for the benchmark system will be calculated. The
benchmark system is defined as load supplied by all conventional (coal, gas, etc.) and
storage hydro generation in the RA Program footprint. The VER of interest will be
excluded from the benchmark system. All other VER types will be included. For example,
if the wind resource type is being analyzed, only wind will be excluded from the
benchmark system.

If the resulting LOLE is greater than the 0.1 day per year threshold, “pure capacity” will
be added until the 0.1 threshold is achieved. (“pure capacity” refers to adding same
amount of capacity for every hour of the year or season without an assigned forced
outage rate.)
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If LOLE is less than the 0.1 day per year threshold, “pure negative capacity” will be added
until the 0.1 threshold is achieved.

The capacity calculated is designated in Figure 2-9 as "Pure Capacity 1.”

Figure 2-9. Diagram of system without renewable resources.

Next, an LOLE value for all wind generating units will be determined, repeating the steps

described previously. The pure capacity value calculated is designated in Figure 2-10 as
“Pure Capacity 2."

Figure 2-10. Diagram of system with renewable resources.

The difference between the results of these two steps is considered the ELCC accredited
value of the resources being studied.

ELCC of VER (under study)
= Pure capacity 1 — Pure capacity 2

These processes are repeated to determine QCC for each year that is studied. This
process is repeated for Summer and Winter separately.

D.3.2.1. Determination of VER zones

The ELCC study will determine the amount of capacity provided by all VERs (of the
specified type: e.g., wind) analyzed in the RA Program footprint. This overall capacity
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contribution value must be allocated to individual VERs to enable Participants to
properly claim their resources’ QCC value.

The FS Program will determine and demarcate geographic VER zones for each VER
resource type and assign existing VERs to a zone. Effective load-carrying capability
studies will be performed for each VER zone (and VER type), calculating a total capacity
value of the resource of interest in that zone. The capacity calculated for each zone will
be allocated to VERs of that type in that zone on a pro-rata basis.

To ensure that over-accreditation of VERs does not occur, the PO will conduct an ELCC
study of the entire RA Program and calculate a total capacity value for all VERs (of each
type) in the RA Program footprint. After each VER zone capacity total (for each VER
type) has been determined, the sum of the VER zone totals will be compared to the
footprint total. If the sum of the zones is greater than the footprint total, all VER zone
totals will be scaled down until the totals match the footprint total. Table 2-24 provides
an example of the calculations to determine total VER (in this case: wind) capacity.

Table 2-24. ELCC Study of RA Pro

A study of four wind zones reveals the following capacity values for
wind in each zone:

gram footprint to calculate total wind capacity.

Zone 1 Zone 2 Zone 3 Zone 4 Total

1,000 MW 800 MW 700 MW 1,000 MW 3,500 MW
A study of the region reveals the following capacity value for the

region’s wind:
Regional wind = 3,200 MW

The zones will be recalculated as follows:

Zone 1 Zone 2 Zone 3 Zone 4 Total
1,000 * 800 * 700 * 1,000 *
(3,200/3,500) @ (3,200/3,500) | (3,200/3,500) @ (3,200/3,500)
914 MW 732 MW 640 MW 914 MW 3,200 MW

At this time, the FS Program has not made a final determination of VER zones for any
VER resource types.
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D.3.3. Determination of ELCC for Future VER
Resources

It is understood that as VERs are added to a system, the capacity value provided by all
similar VERs as a function of the nameplate value of those resources will decrease. It
therefore becomes important for Participants to have an understanding of how VER
QCC values may change over time as the penetration of VERs increases.

For each VER zone, after the QCC of all existing and near-term planned VERs have been
calculated and allocated, additional ELCC studies will be performed to account for future
VERs (of each type) in each zone. It is proposed to study incremental additions of wind
and solar resources in each wind and solar zone of 2,000 MW, 4,000 MW and 6,000
MW, These additional wind and solar resource amounts will be created by scaling up
the number of wind turbines (nameplate capacity) or solar photovoltaic in each zone.
The PO will provide an ELCC curve that can be used to determine future capacity values
for new resources dependent upon the penetration of resources in that zone.

D.3.4. Treatment of other classes of VERs in the ELCC
analysis

One complexity of performing ELCC analyses for multiple classes of VERs is the
complementary/antagonistic impact that VERs may have on each other. For example, if
many wind resources are in the base case for a study on solar resources, the solar
resources could be impacted negatively. However, if no wind resources are included in
the base case, the solar resources may receive more capacity credit than they should.
There could be a positive impact if the wind resources are found to be providing
capacity during hours when solar resources may not be able to provide capacity.
However, if there is an amount of wind that is so great that it shifts the capacity need for
solar resources into an hour where sunlight is not plentiful, then those solar resources
may be negatively impacted. For consistency, the FS Program will include all VERs not
being analyzed in the base case when studying the resources of interest. The wind ELCC
study will include all solar and run-of-river hydro resources. The solar ELCC study will
include all wind and run-of-river hydro resources. The run-of-river hydro study will
include all wind and solar resources.

91t may not be necessary to study incremental amounts of run-of-river hydro resources.
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D.4. Short-Term Storage

Short-term ESRs will have their capacity value determined by the value the resource is
able to produce during its capability test for the required duration of the test. Short-
term ESRs will be mode