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Disclaimer

This document is prepared for informational purposes only to support the development
application of enhancements to MISO’s Resource Adequacy construct. Thus the provisions of
the Open Access Transmission, Energy and Operating Reserve Markets Tariff (Tariff) of the
Midwest Independent Transmission System Operator, Inc. (MISO), Tariff and the services
provided under the Tariff. MISO may revise or terminate this document at any time at its
discretion without notice. However, every effort will be used by MISO to update this document
and communicate key processes, system, and inform its users of changes as soon as
practicable. Nevertheless, it is the user’s responsibility to ensure you are using the most recent
version posted on the MISO website. In the event of a conflict between this document and the
Tariff, the Tariff will control, and nothing in this document shall be interpreted to contradict,

amend or supersede the Tariff.

This Business Practices Manual (BPM) contains information to augment the filed and accepted
Tariff. In all cases the Tariff is the governing document and not the BPMs. Additionally, if not
otherwise defined herein, all capitalized terms in this BPM have the meaning as defined in the
Tariff.

Time Zone
In 2006, Central Indiana, where MISO’s offices are located, began observing Daylight Savings
Time. However, MISO, its systems, and the Midwest Markets, will continue to do business in

Eastern Standard Time year-round.
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1. Introduction

This introduction to the Midcontinent Transmission System Operator (MISO) Business Practice
Manual for Resource Adequacy Requirements includes basic information about this and the
other MISO BPMs. Section 1.1 of this Introduction provides information about MISO’s Business
Practice Manuals (BPMs). Section 1.2 is an introduction to this Business Practice Manual
document. Section 1.3 identifies other documents in addition to the BPMs, which can be used
by the reader as references when reading this document. Bracketed entries [xx.xx] provide
references to MISO'’s Tariff.

1.1 Purpose of the MISO Business Practices Manuals

The BPMs developed by MISO provide background information, guidelines, and business
processes established by MISO for the operation and administration of the MISO markets,
provisions of transmission reliability services, and compliance with MISO settlements, billing,
and accounting requirements. A complete list of MISO BPMs is contained in the List of BPMs
and Definitions BPM. This and other BPMs are available for reference through MISO’s website.

1.2 Purpose of this Business Manual Document

This Resource Adequacy Business Practice Manual document describes MISO’s and other
entities’ roles and responsibilities related to maintaining Resource Adequacy, which is ensuring
that Load Serving Entities (LSE) serving Load in the MISO Region have sufficient Planning
Resources to meet their anticipated peak demand requirements plus an appropriate reserve

margin.

The Resource Adequacy BPM will conform and comply with MISO’s Energy Markets Tariff
NERC operating policies, and the applicable Regional Entity (RE) reliability principles,
guidelines and standards in order to facilitate administration of efficient Energy Markets.

This document benefits readers who want answers to the following questions regarding the
Resource Adequacy Requirements (RAR).
= How is Resource Adequacy determined?
= How do the multiple state jurisdictions relate with regard to Resource Adequacy
Requirements (RAR)?
= What are the responsibilities of the different entities with regard to Resource
Adequacy?
*» How are specific resources identified and qualified, including contracted resources,
for Resource Adequacy purposes?
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What is a Zonal Resource Credit (ZRC) and how can it be used to comply with RAR?
What are the deliverability requirements for Planning Resources?

How are Demand Response Resources (DRR Type | and Type Il) incorporated in the
Resource Adequacy process?

How does an LSE comply with its obligations under the changes to Module E-1 of
the Tariff?

What are the procedures for participating in the annual and Transitional Planning
Resource Auctions?

What are the settlement provisions for the annual and Transitional Planning

Resource Auctions?
What are the procedures for tracking and settling retail and wholesale customer

switches?

This document provides the necessary detail to aid a MISO Market Participant's (MP)
understanding of its primary responsibilities and obligations to the reliable operation of MISO’s
Balancing Authority Footprint, as a result of MISO’s Resource Adequacy Requirements.
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1.3 References

Other reference information related to this document includes:

MISO BPMs

MISO’s Open Access Transmission, Energy and Operating Reserve Markets Tariff
NERC - Resource and Transmission Adequacy Recommendations, dated June 15,
2004

Federal Energy Regulatory Commission (FERC) Order Nos. 890, Order 890 - A, and
Order 890 -B.

Module E Capacity Tracking (MECT) tool Users Guide

LOLE Study Reports

PowerGADS Users Manual
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2. Overview of Resource Adequacy

Achieving reliability in the bulk electric systems requires, among other things, that the amount of
resources exceeds customer demand by an adequate margin. The margins necessary to
promote Resource Adequacy needs to be assessed on both a near-term operational basis and
on a longer-term planning basis.

The focus of Resource Adequacy is on the longer-term planning margins that are used to
provide sufficient resources to reliably serve Load on a forward-looking basis. In the real-time
operational environment, resources committed thru the Resource Adequacy Requirements have
a capacity obligation to be available to meet real-time customer demand and contingencies.
Therefore, Planning Reserve Margins (PRMs) must be sufficient to cover:

» Planned maintenance;

* Unplanned or forced outages of generating equipment;

» Deratings in the capability of Generation resources and Demand Response

Resources;
» System effects due to reasonably anticipated variations in weather; and
» Load Forecast Uncertainty

2.1 Planning Reserve Margin Requirement Overview

Each LSEs total obligation will be referred to as the Planning Reserve Margin Requirement
(PRMR). Forecasted Coincident Peak Demands are submitted by LSE’s using a 50%-50%
forecast (50% probability the forecast will be over, and 50% probability the forecast will be
under, the actual peak demand) which will include distribution losses. An LSE's PRMR is
described in Section 3.1 of this BPM.
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2.2 Planning Resources Overview

The resources used to achieve long-term Resource Adequacy are called Planning Resources,
and consist of Capacity Resources, Load Modifying Resources and Energy Efficiency
Resources. The relationships and key attributes of the Planning Resource types are as follows:

e Capacity Resources consist of electrical generating units, stations known as
Generation Resources, External Resources (if located outside of MISO), and
resources that can be dispatched to reduce demand known as Demand Response
Resources that participate in the Energy and Operating Reserves Market and are
available during emergencies. Capacity Resources are quantified by applying forced
outage rates to installed capacity values (ICAP) to calculate the Unforced Capacity
value (UCAP) for the resource. A Market Participant (MP) can use Capacity
Resources up to their UCAP values to comply with their Resource Adequacy
Requirements.

e Load Modifying Resources (LMR) include Behind-the-Meter Generation (BTMG) and
Demand Resources (DR) which are available during all types of emergencies
declared by MISO if used to meet Module E-1 requirements.

e Energy Efficiency Resources include installed measures on retail customer facilities
that achieve a permanent reduction in electric energy usage while maintaining a
comparable quality of service.

MISO will determine annual Unforced Capacity (UCAP) values for all qualified Capacity
Resources, Load Modifying Resources and for all Energy Efficiency Resources for each
Planning Year.

2.3 Resource Adequacy Requirements Overview

Planning Resources that clear in an annual or Transitional Planning Resource Auction (TPRA)
or designated in a Fixed Resource Adequacy Plan (FRAP) will be obligated to provide capacity
the entire Planning Year. LSEs that serve Load during the Planning Year will be obligated to pay
for capacity from such Planning Resources pursuant to the relevant Auction Clearing Price
(ACP) for the LRZ where the Load is located, unless the Planning Resource was designated in
a FRAP. Resource Adequacy is achieved if an LSE has at least as many Zonal Resource
Credits (ZRCs) as its Coincident Peak Demand (CPD) forecast plus its PRM and transmission
losses.
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In the event that an LSE fails to achieve Resource Adequacy for a Planning Year and chooses
to pay the Capacity Deficiency Charge, the charge will be paid to MISO who will distribute it
among LSEs in the applicable LRZ that did achieve Resource Adequacy. The Capacity
Deficiency Charge is based on 2.748 times applicable Cost of New Entry (CONE) for the LRZ
where the LSE’s load is located.

2.4 Settlements/Performance Requirements Overview

The Planning Reserve Margin Requirement (PRMR) obligations of LSEs will be fixed for the
Planning Year and they will be settled based upon the Planning Resource Auction (PRA)
clearing price for an LSE’s Load, unless covered by a Fixed Resource Adequacy Plan (FRAP).
Once each planning period begins, LSEs and MPs will have the corresponding charges and
credits from each applicable annual and Transitional PRA included on their daily settlements
statements for all loads and Planning Resources cleared in an annual or Transitional PRA as
documented in further detail in the Market Settlements BPM.

LMRs with ZRCs that either cleared the PRA, or were used in a FRAP, or that were netted
against a Coincident Peak Demand forecast will have a performance obligation to be available
during system emergencies.
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3. Establishing Planning Reserve Margin Requirement

3.1 Overview

The Planning Reserve Margin Requirement (PRMR) is the number of ZRCs required to meet an
LSE’s Resource Adequacy Requirements (RAR). The RAR is established to ensure that LSEs
have enough Planning Resources to reliably serve load.

When the LSE meets this requirement, they have demonstrated that they have acquired enough
capacity to meet their Coincident Peak Demand forecast (CPD forecast) minus netted Planning
Resources, plus transmission losses, plus the Planning Reserve Margin.

The PRMR is expressed in the following equation per Asset Owner and Local Balancing
Authority (LBA):
PRMR = [(CPDf — DRyet — EERyer — FRP + FRS) X (1 4+ TL%_p4)]

LCR
X Max ([1+ PRMgyr 1, [ LRZ/CPDfLRZ])

Where:
PRMR = Planning Reserve Margin Requirement per Asset
Owner and LBA.
CPDf= Coincident Peak Demand forecast per LBA
CPDF gz = Sum of Coincident Peak Demand forecast in
the LRZ
DRyet= Netted Demand Resource
EERne= Netted Energy Efficiency Resource
FRP = Full Responsibility Purchase
FRS = Full Responsibility Sale
TL% ga= Transmission Loss Percentage of LBA for which
the CPDf and/FRS is attributed to
PRM gro= Planning Reserve Margin in Unforced Capacity
LCR rz= CPDf gz less DR pet less EER et times LRR per
MW less CIL gz
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3.1.1 Agency Contracts Supporting Resource Adequacy Requirements

An LSE may contract with other entities to comply with RAR. The contracted entity would
perform functions on behalf of the applicable LSE including but not limited to submitting the
LSE’s forecasted CPD forecast or share of CPD forecast.

Each individual LSE is ultimately responsible for conformance with the RAR, even fif it enters
into a contract with a third party acting on its behalf. Each LSE that contracts with another entity
to comply with any part of the Resource Adequacy Requirements must notify MISO of the
arrangement. The LSE must provide MISO with: the name of the organization representing
them; primary and alternate contact information for the individuals representing them; and the
scope of responsibilities the contracted entity will provide.

3.1.2 Validation of Firm Transmission Service for Load

Each LSE shall document as described in Module B — Transmission Service BPM to MISO that
the LSE has obtained sufficient firm Transmission Service for the entire Planning year for its
Load to be served. Load not served by Network Integrated Transmission Service (NITS) must
have Firm Point-to-Point Transmission Service or a firm Grandfathered Agreement, when
applicable. However, Demand does not require firm MISO Transmission Service provided that
the LSE meets its PRMR using its own Behind-the-Meter Generation (BTMGs), Demand
Resources (DRs) and Energy Efficiency Resources (EERs), and does not use the MISO
Transmission System to serve such Demand.

3.2 Demand and Energy Forecasts

MISO collects a variety of forecasts for Resource Adequacy and other planning processes via
the MECT tool. This section describes each of these forecasts and what entity is responsible for

providing them.

Demand and Energy that is not subject to retail choice switching should be reported by the
respective LSE. Demand and Energy that is subject to retail choice switching should be
reported by the respective Electric Distribution Company (EDC). Additionally, for demand and
energy that is subject to retail choice switching, each LSE is responsible for reporting their share
of the EDC’s forecast.

For a detailed description of each forecast’s characteristics refer to Appendix N.
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3.2.1 Non-Coincident Peak Demand and Energy for Load Forecasts

Non-coincident peak demand and energy for load forecasts are collected for the purposes of
facilitating FERC Form 714 and NERC Modeling Data and Analysis (MOD) Standards reporting
along with other planning processes at MISO.

Please refer to NERC's Reliability MOD Standards for a complete definition for the non-
coincident peak demand forecast and FERC's form 714 for the energy for load forecast. Below
are general guidelines; if a conflict should arise between the guidelines below and the
respective standards documents, defer to the latter.

The non-coincident peak demand and energy for load forecasts are reported on a monthly basis
for forecast years 1 and 2 and on a seasonal basis for forecast years 3 through 10.

Seasons for the purposes of these forecasts are defined as shown below:
Summer: June through November
Winter: December through May

For seasonal reporting of the non-coincident peak demand forecast the single highest peak hour
during the season should be reported in MW. For energy for load forecasts, the summation of
each month’s energy for load (GWh) should be reported.

For a detailed description of each forecast’s characteristics refer to Appendix N.
3.2.2 Coincident Peak Demand Forecast

The Coincident Peak Demand forecast (CPD forecast) is used to determine each LSE’s
Planning Reserve Margin Requirement. The CPD forecast shall be based upon considerations
including, but not limited to, average historical weather conditions, economic conditions and
expected Load changes (addition or subtraction of demand).

For a detailed description of each forecast’s characteristics refer to Appendix N.

A document describing in detail the desired approach to be used by LSEs in preparing the CPD
forecast, the information required in each annual filing, and the process used in reviewing the
CPD forecast can be found on MISO’s website: Peak Forecasting Methodology Review

Whitepaper
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The CPD forecast must be provided by the Asset Owner and the LBA. Providing the CPD
forecast by Asset Owner is required by MISO’s settlements process. Reporting by LBA allows
MISO to apply the applicable Transmission Losses. Transmission Losses will be reported on the
Market Portal by MISO for each by LBA, for the hours of MISO’s monthly peaks. When S55 data
becomes available for June, July, and August, MISO will provide the monthly values.

The CPD forecast must be reported via the MECT tool by 11:59 EST on November 1 prior to the
Planning Year.

The CPD forecast is reported differently in non-retail choice and retail choice areas as described
in the following subsections.

3.2.3 Forecast Reporting

LSEs with demand and energy that is not subject to retail choice switching are required to
provide MISO with demand and energy forecasts no later than 11:59 p.m. EST on November 1
each year, for the following Planning Year. The CPD forecast must be reported for each Asset

Owner by LBA.

LSEs with demand and energy that is subject to retail choice switching are not required to
provide MISO with demand and energy forecasts. Electric Distribution Companies are
responsible for submitting forecasts in areas that have demand and energy that is subject to
retail choice switching. Additionally, LSEs are required to work with the applicable EDC in order
to report their share of the EDC'’s forecasts.

Electric Distribution Companies (EDC) are defined as the company that distributes electricity to
retail customers through distribution substations and/or lines owned by the company. The EDC
of a retail choice area that provides MISO with an annual peak forecasted Demand coincident
with MISQO’s annual peak must provide this data no later than 11:59 p.m. EST on November 1
prior to the Planning Year.

EDCs using the preferred default method to track and settle PRA load obligations associated
with retail customers switching between LSEs, must provide both MISO and the respective
LSEs with each retail customer’s peak load contribution (“PLC”), excluding transmission losses,
in the EDC’s service territory by no later than 11:59 p.m. December 15" each year for the
following Planning Year.
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For EDCs that lack data necessary to use the preferred default peak load contribution
methodology and for which MISO has not provided the necessary peak load contribution
(“PLC”) from historical data, a daily peak load default methodology will be used to track and
settle PRA load obligations associated with retail customers switching between LSEs. This
methodology requires that the EDC must provide both MISO and each of the respective LSEs
with the LSE'’s historic share of the EDC'’s Coincident Peak Demand, by no later than 11:59 p.m.
December 15th each year for the following Planning Year.

All new EDCs are required to work with the MISO Customer Service department
(register@misoenergy.org,), to set up access to the MECT tool and the relationships between
the EDC and the LSEs in the EDC area. The MISO Customer Service team will provide the new
EDC with the required registration forms. Once the EDC setup is completed, all MPs with
commercial pricing nodes participating in the Retail Choice program are required to provide the
name of the Electric Distribution Company (EDC) where the commercial pricing node is located.

3.2.3.1 Provider of Last Resort

The Provider of Last Resort (POLR) will be responsible for meeting any PRMR from demand left
unclaimed by LSEs in the EDC service territory. The Transmission Provider will work with POLR
and EDC to ensure that POLR will serve any remaining demand that is not allocated to LSE’s.

3.2.4 Wholesale Load Customers

To ensure wholesale customers are accounted for, LSEs serving wholesale customers during
the prompt Planning Year must include the demand and energy attributed to those wholesale
customers in their demand and energy forecasts by November 1* prior to the Planning Year via
the MECT tool.

An LSE that has previously served a wholesale customer and does not intend on serving that
customer for the prompt Planning Year may or may not be required to report that customer in
their forecasts.

Case 1: LSE knows the entity that will serve the wholesale customer next Planning Year
In this case the existing LSE is not responsible for submitting the energy or demand
attributed to the wholesale customer in their forecasts. However, they must state the
entity responsible for serving the customer in their supporting documentation.
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Case 2: LSE does not know who will serve the wholesale customer next Planning Year
In this case the existing LSE is responsible for submitting the energy or demand
attributed to the wholesale customer in their forecasts.

MISO will work with the wholesale customer regarding their forecasts and contact the
wholesale customer to work to determine who the responsible LSE is. Once the
responsible LSE is identified, MISO will transfer the demand from the old LSE to the new
LSE prior to the Planning Resource Auction.

3.2.5 Review of CPD forecast

Starting November 1°* MISO will begin reviewing all forecasts and supporting documentation
submitted by LSEs and EDCs in order to give all parties adequate time to resolve any identified
forecasting issues with MISO. The review will focus on whether or not the forecast methodology
adequately and reasonably forecasts peak demand, energy, and/or demand reduction capability
of the submitting entity. LSEs will be able to view the status (approved or pending review) of
their CPD forecast in the MECT. The forecast review process will be completed no later than
March 1% of each year prior to the annual PRA. MISO will develop the required forecast for any
Market Participants serving Load in the Transmission Provider Region or serving Load on behalf
of a Load Serving Entity of other Market Participants that do not submit a CPD forecast and
supporting documentation by the November 1% deadline.

3.3 Netting of Planning Resources from and LSE CPD forecast

The following types of Planning Resources qualify for netting: Demand Resources (DR) and
Energy Efficiency Resources (EER).

LSEs may request that their DR or EER be netted through the registration process from their
CPD forecast prior to MISO applying Transmission Losses and PRM to establish PRMR. For
example, if an LSE submits a CPD forecast of 110MW in the MECT with Demand and/or Energy
Efficiency Resources of 10MW then the MECT will calculate PRMR based on the reduced CPD

forecast of 100 MW.

Page 20 of 154
OPS-12 Public



MIS <>
’ Resource Adequacy Business Practice Manual

BPM-011-r13
Effective Date: JAN-01-2014

3.4 Full Responsibility Transactions

Full responsibility transactions (FRT) are referenced differently depending on which side of the
transaction is being addressed. The sale side of a FRT is called a Full Responsibility Sale (FRS)
and the purchase side is called a Full Responsibility Purchase (FRP). Both the FRS and FRP
are a transfer of demand. As a result, the PRMR calculation will reflect the associated transfer
of transmission losses and PRM. FRTs may only be entered for demand that is not subject to

retail choice switching.

The FRS results in an increase in demand and FRP results in a decrease in demand. This can
be interpreted as the purchaser paying the seller to take on demand and its associated PRMR.
This transfer of demand results in a transfer of the associated transmission losses and PRM.

e The seller of an FRS is contractually obligated to deliver power and energy to the
purchaser with the same degree of reliability as provided to the seller's own native
load. With Full Responsibility Service to an LSE within MISO’s Region, sellers are
responsible for all of that LSE's PRMR associated with the sale

Example:

Asset Owner MM1:

CPDf =10 MW

PRM = 6.2%

Transmission Loss % = 2%

Asset Owner MM1 is the Buyer of the FRT for the total amount of 5 MW
MM1’'s PRMR = (10 - 5) * (1 + 0.062) * (1 + 0.02) = 5.4 MW

Asset Owner SS2:

CPDf =20 MW

PRM =6.2%

Transmission Loss % = 2%

Asset Owner SS2 is the Seller of the FRT for the total amount of 10 MW
SS2’'s PRMR = (20 + 10) * (1 + 0.062) * (1 + 0.02) = 32.5 MW
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Asset Owner BB3:

CPDf = 50 MW

PRM =6.2%

Transmission Loss % = 2%

Asset Owner BB3 is the Buyer of the FRT for the total amount of 5 MW
Asset Owner BB3 is the Seller of the FRT for the total amount of 10 MW
BB3's PRMR = (50 -5+ 10) * (1 + 0.062) * (1 + 0.02) = 59.6 MW

LSE (purchaser) may contract with other entities (sellers) to be responsible for capacity
payments based upon ACP for all or part of its load delivered to the purchaser, through an
FRP/FRS agreement. Each purchaser and seller must agree on which of their transactions are
to be reported as an FRP/FRS. If the purchaser and seller cannot agree upon whether a
particular transaction is an FRP/FRS agreement, then either party may invoke the dispute
resolution prbcedures in the Tariff. FRP/FRS agreements are treated effectively like a transfer of
forecasted Demand and the associated PRMR from one LSE to another. An LSE with an FRP
agreement is required to input the forecasted CPD information for the transferred Demand into
the MECT. A MP with an FRS agreement is required to meet the RAR obligation derived from
the Demand as though it was their load, as described in Section 3. If the seller under an
FRP/FRS agreement is not an LSE under the jurisdiction of MISO, then the purchaser under an
FRP/FRS agreement will remain responsible for any capacity payments associated with the
FRP/FRS agreement.

If the seller under an FRS/FRP agreement is not an LSE under the jurisdiction of MISO, then
the purchaser who is responsible for any RAR deficiencies may coordinate with the non-
jurisdictional party to ensure that any RAR obligations associated with transferred Demand are
met. Such a purchaser may request that the seller communicate the proper validations and
confirmations to the purchaser or confirm validation of RAR obligations in the MECT to the
purchaser. Such purchaser also can request that MISO coordinate with the non-jurisdictional
party to intermediate the exchange of information from the seller to the purchaser. Such
coordination will not relieve the purchaser from responsibilities for any RAR deficiencies
associated with the FRP/FRS agreement.

The LSE with the FRS is responsible for compliance with LSE requirements. The obligation to
serve the load is shifted but the obligation to forecast the Demand remains with the original LSE

(purchaser).
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In accordance with the following formula found in Section 69A.2 of the Tariff, the PRM for the
LRZ in which the load resides will be applied to the load regardless of which LSE or MP has the
reserve obligation.

The purchasing and selling parties will be required to enter and verify the FRP/FRS transaction
into the MECT full responsibility transactions screen. The parties must enter an FRP/FRS
transaction into the MECT as a full responsibility transaction to enable MISO to track the load
and capacity obligations shift. This must be done prior to the opening PRA window and the
settlement will be between LSEs for all FRP/FRS transactions. The PRMR should not be a
negative number as a result of the FRT.

3.5 Planning Reserve Margin

This section describes the Loss of Load Expectation (LOLE) study process and the process
used by MISO to establish the Planning Reserve Margin (PRM) for the MISO Planning Year. A
MISO Planning Year runs from June 1 through May 31 of the following year.

3.5.1 Determination of PRM

MISO will perform a technical analysis on an annual basis to establish the PRM and Local
Reliability Requirement for Local Resource Zones for the MISO Region, recognizing internal
transmission limitations, and will publish the results by November 1st preceding the applicable
Planning Year. The analysis includes calculating the driving parameters for determining the
Local Clearing Requirement (LCR) in each Zone. Those drivers are Local Reliability
Requirement (LRR), the Capacity Import Limit (CIL) and the Capacity Export Limit (CEL).

The LOLE study shall be consistent with Good Utility Practices and the reliability requirements
of the Regional Entities (RE) and applicable states in the MISO Region. The PRM analysis shall
consider factors including, but not limited to: the Generator Forced Outage rates of Capacity
Resources, Generator Planned Outages, expected performance of Load Modifying Resources
(‘LMR") and EE Resources, load forecast uncertainty, and the Transmission System'’s import
and export capability with external systems. Because Capacity Resources are being credited at
their UCAP value the reserve requirements must also use a UCAP rating to be equitable. The
PRM that is calculated in the LOLE study software is determined on an ICAP basis. This
PRMRcap value is the sum of the ICAP ratings of the resources utilized in the simulation to
achieve the reliability criteria. Similarly, the sum of the UCAP ratings of these same resources
utilized in the simulation to achieve the reliability criteria is the total UCAP rated MW needed, or
the PRMPycap
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MISO will calculate and publish on its website the estimated PRM for each of the nine
subsequent Planning Years, to provide information for long-term resource planning, without
establishing any enforceable specific resource planning reserve requirements.

Previous LOLE studies were based on the LSE forecasts that were Non-coincident with the
MISO system peak. Based on LSE forecast at time of MISO peak under the new construct
starting in PY 2013-2014, the Planning Reserve Margins that would have been determined for
past Planning Years are shown in the table below:

MISO System
Coincident wide Forced
Load Based' | Outage Rate Coincident Load
(UCAP) (XEFORd) Based (ICAP)
Planning Year 7.89 % 6.51% 15.40%
(2009-2010)
Planning Year 7.74 % 6.64% 15.40%
(2010-2011)
Planning Year 8.76 % 7.36% 16.10%
(2011-2012)
Planning Year
(2012-2013) 8.80% 6.77% 16.7%
Planning Year 6.2% 6.46% 14.2%
(2013-2014)"

! Applicable to Forecast LSE Requirement at time of MISO peak

See MISO’s website for current and previous LOLE Study reports.
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3.5.2 LOLE Analysis

MISO will determine the appropriate PRM for the applicable Planning Year based upon the
probabilistic analysis of being able to reliably serve MISO'’s Coincident Peak Demand. This
probabilistic analysis will utilize a Loss of Load Expectation (LOLE) study which assumes that
there are no internal transmission limitations. MISO will annually calculate the PRM such that
the LOLE is one (1) day in ten (10) years, or 0.1 day per year. The minimum PRM requirement
will be determined using the LOLE analysis by either adding Coincident Peak Demand or
removing Planning Resources until a 0.1 day per year solution is reached. MISO will also
determine the Local Resource Requirement for each zone consistent with the LOLE achieving
0.1 day per year. The minimum amount of capacity above Coincident Peak Demand required to
meet the reliability criteria of a 0.1 day per year LOLE value will be utilized to establish the
system wide PRM and the Local Reliability Requirement (LRR) for each Local Resource Zone.

3.5.3 Loss of Load Expectation (LOLE) Working Group

MISO has established an Unforced Capacity requirement based on the LOLE analysis
conducted by the LOLE Working Group (LOLEWG) for the purpose of coordinating PRM study
work with stakeholders. The duties of the working group are to help guide MISO in implementing
the study methods outlined in the following sections. The LOLEWG will work with MISO staff to
perform the LOLE analysis that calculates the PRM requirements for each LSE within MISO.
This analysis will conform to the Electric Reliability Organization (ERO) standards, including
those established by applicable REs for reliability and resource adequacy. The LOLEWG will
also review and provide recommendations to MISO on the methodology and input assumptions
to be used in performing the LOLE analysis, as well as reviewing the results of the LOLE
analysis and related sensitivity cases. The LOLEWG will use this information as the basis for
providing recommendations on the PRM and LRR's to MISO.
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3.5.4 Probabilistic Analysis LOLE Study

The probabilistic study will use the General Electric's Multi-Area Reliability Simulation (GE
MARS) software application. Primary inputs are the generation data submitted to MISO through
the GADS tool and forecasted Demands provided as described in section 3. Aside from the
generation outage performance that has statistical parameters, the GE MARS model requires
information to model sub-areas or zones in the Energy and Operating Reserves market and
also to model transmission capability among such zones. LSEs are obligated to report GADS
data for Generation Resources and External Resources through the MISO Market Portal. The
specific XEFORd outage parameter is developed from this data and together with the capacity
of each resource are the key generator inputs to the GE MARS application. The XEFORd and
EFORd metrics are more fully described below. The zones to be modeled in the MARS
application are discussed in Section 5.2 Local Resource Zones.

Although the compliance rating for individual generators will be based on the XEFORd metric,
the LOLE study also will account for additional system wide outages beyond the outage causes
captured in the XEFORd metric. The XEFORd metric focuses on the manageable performance
differences among individual generators. There are also outages, however, that are caused by
Force Majeure conditions that are outside of management control and can result in Generation
Resources being unavailable, for example, due to weather conditions. The distinction is tracked
with two specific forced outage rate metrics, EFOR4 and XEFORy. The two terms are defined
as:

Equivalent demand Forced Outage Rate (EFORy): A measure of the probability that a

generating unit will not be available due to forced outages or forced deratings when

there is demand on the unit to generate.

XEFORg4: Same meaning as EFORg, but calculated by excluding causes of outages that
are Outside Management Control (OMC). For example, losses of transmission outlet
lines are considered as OMC relative to a unit's operation.

OMC Codes approved by stakeholders for use in the MISO LOLE study are listed in Appendix
B.
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The accommodation of Force Majeure outage causes by using the EFOR4 metric as the input
data to the GE MARS application is normal; however, a sensitivity run with the XEFOR4 metric
will normally be done to examine the impact of the Force Majeure event. Similarly, the
allowance for carrying contingency reserves may be used as an input to the GE MARS
application to study the impact of covering contingency reserve or any other component of
operating reserves that may be desirable to quantify.

3.5.5 State authority to set PRM

The only entity other than MISO that may establish a PRM is a state regulatory body regarding
those regulated entities under their jurisdiction. If a state regulatory body establishes a minimum
PRM for the LSEs under their jurisdiction, then that state-set PRM would be adopted by MISO
for jurisdictional LSEs in such state. If a state regulatory body establishes a PRM that is higher
than the MISO established PRM, the affected LSEs must meet the state set PRM. Similarly, if a
state regulatory body establishes a PRM that is lower than the MISO established PRM, then the
affected LSEs must meet the state set PRM. Other entities, such as reserve sharing groups or
NERC regional entities, do not have the authority to establish a PRM under Module E-1. MISO
will translate any state-set PRM into the same terms as MISO’'s PRM (e.g. utilizing a UCAP
basis) to facilitate comparison and compliance with PRMR.

4. Qualifying and Quantifying Planning Resources

41 Overview

MISO has worked with its stakeholders in order to build consensus regarding the processes
required to qualify Planning Resources. This section identifies the qualification requirements for
each type of Planning Resource.

All Planning Resources that qualify will have a UCAP value determined by MISO.
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The benefits of UCAP include:

e Fair recognition of the contribution each unit provides towards Resource Adequacy;

o Market signals that will promote generating unit availability performance; and in turn,
the improved system availability will promote improved regional Resource Adequacy;
and

 Supporting bilateral trades by recognizing the UCAP value of each resource, while
shifting the resource performance risk to owners of Planning Resources, where such
risk more properly belongs

Planning Resources consist of Capacity Resources and Load Modifying Resources; Capacity
Resources consist of Generation Resources, External Resources, and Demand Response
Resources. Load Modifying Resource consist of Behind the Meter Generation and Demand

Resources.

Generation Resources and Demand Response Resources backed by behind the meter
generation in the Commercial Model that have met all requirements to supply capacity in the
MISO Resource Adequacy construct will have UCAP MWs calculated based on data submitted
by the Asset Owner, as described in the Appendix H of this document. BTMG, DR, Energy
Efficiency Resources, and External Resources must follow the registration procedures
documented in the applicable subsections of this document to be eligible to supply capacity in
the MISO Resource Adequacy construct.

Generation Resources and Demand Response Resources backed by behind the meter
generation that have not provided at least one year of historical performance data will have their
UCAP calculated for them after they are listed in MISO's Commercial Model provided that the
Resource meets the Capacity Resource Module E-1 requirements. Planning Resources that are
pseudo-tied between MISO Local Balancing Areas will be modeled in the Local Resource Zone
based on the LBA they are physically located in. The following Table outlines the relationship
and key attributes of the Planning Resource types that are committed to providing capacity.
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Planning Resource

Capacity Resource

Load Modifying Resource

Generation [ Demand
and Response Demand | Energy
External | Resources | BTMG | Resource | Efficiency
Capacity Verification ' X X X X X
Must offer ' X X
GADS Data Entry X X
Must Respond to X X X X
Emergency Operating
Procedures X X X X

1 - Includes Intermittent Capacity with must offer requirement met as price taker in the DA Market.

2 - BTMG greater than 10 MW must supply GADS

3 - Resources that have either cleared in the PRA or are used as part of a FRAP.
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4.2 Capacity Resources

4.2.1 Non-Intermittent Generation Resources

4.21.1

Non-Intermittent Generation - Qualification Requirements

Generation Resources may qualify as Capacity Resources provided that:

They are registered with MISO as documented in the Market Registration BPM.
Generation Resources must be deliverable to Load within MISO’s Region. The
deliverability of Generation Resources to Network Load within MISO’s Region shall
be determined by System Impact Studies pursuant to the Tariff that are conducted by
MISO, which consider, among other factors, the deliverability of aggregate resources
of Network Customers to the aggregate of Network Load or by demonstrating firm
transmission service is in place between the Generation Resource and Network
Load. The Deliverability Test Results are provided on MISQO’s public website at the
following location: > Planning > Generator Interconnection > Generation
Deliverability Workbook.
Generation Resources that do not pass the deliverability test may procure Firm
transmission service to meet the deliverability requirements.

o Network Contract Numbers cannot be used, the Transmission Service

Request must either be Firm Point to Point or Firm Network Designated
o Monthly transmission service requests may be used as long as they cover the
entire Planning Year in aggregate and are provided in the MECT.

Internal purchase power agreements (PPAs) will not be qualified by MISO.
Generation Resources must register with MISO as documented in the Market
Registration BPM.
Generation Resources greater than or equal to 10 MW (based on Generation
Verification Tested Capacity (GVTC)) or new to MISO must submit generator
availability data (including, but not limited to, NERC GADS) into a database through
the Market Portal.
Generation Resources less than 10 MW based upon GVTC that begin reporting
generator availability data must continue to report such information.
The XEFORJ for new Generation Resources in service less than twelve full calendar
months will be the class average for the resource type. A Generation Resource will
use the class average value until 12 consecutive months of data is available.
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Generation Resources that have been retired, mothballed, or suspended will no

longer qualify as a Planning Resource. Planning Resources that are committed

through a Planning Resource Auction cannot retire, mothball, or suspend a resource

unless another resource is replaced.

Generation Resources must demonstrate capability on an annual basis as described

below.

o All Generation Resources being used as a Planning Resource are required to

perform a real power test according to MISO’s Generator Test Requirements
and submit the GVTC data to MISO’s PowerGADS no later than October 31
in order to qualify as a Planning Resource. The test shall be performed
between September 1% and August 31 of the prior Planning Year and
corrected to the average temperature of the date and times of MISO's
coincident Summer peak, measured at or near the Generation Resource’s
location, for the last 5 years, or provide past operational data that meets
these requirements to determine its GVTC and submit its GVTC data to
MISO’s PowerGADS.

When to Perform and Submit a Generation Verification Test Capacity (GVTC)

Generation Resources, External Resources, Demand Response Resources backed
by behind the meter generation, or Behind the Meter Generation (BTMG) that
qualified as Planning Resources for the current Planning Year shall submit their
GVTC no later than October 31% in order to qualify as a Planning Resource for the
upcoming Planning Year. The real power test shall be performed during, or past
operational data provided for the test period of September 1* through August 31*
prior to the upcoming Planning Year.

A real power test is required to demonstrate a modification that increases the
rated capacity of a unit, and a revised GVTC should be submitted to MISO no
later than March 1% prior to the Planning Year. The initial GVTC should be
submitted by October 31% prior to the Planning Year.

A real power test is required when returning from a “mothballed” state and the
GVTC must be submitted to MISO. A real power test is required when any unit
returns to MISO after an absence (including but not limited to, catastrophic
events, or a period during which it was not qualified as a Planning Resource
under Module E-1).
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e The GVTC for a new or returning Non-Intermittent Generation resource is due by
March 1st prior to the Planning Year. See Appendix J for links to MISO’s GVTC
Manual and processes.

e Reporting is accomplished through MISO’'s PowerGADS reporting system as
described in Net Capability Verification Test User Manual

4.21.2 Non-Intermittent Generation Resources — UCAP Determination

The UCAP value for a Generation Resource is based on an evaluation of the type and volume
of interconnection service, GVTC value, and XEFOR4 value of such Generation Resource as

described in Appendix H-I.

The UCAP methodology is implemented to address the fact that not all Generation Resources
contribute equally to Resource Adequacy. By adjusting the capacity rating of a unit based on its
XEFORy, UCAP provides a means to recognize the relative contribution that each resource
makes towards Resource Adequacy. When the PRM requirement is similarly adjusted by the
weighted average XEFORy of all the pooled resources, the generating units with better than
average availability will reflect higher values than units with below average availability.

UCAP MW options for units with derates prior to the GVTC test date is further explained in
Appendix J.4 of the RAR BPM.

4.21.3 Non-Intermittent Generation Resource - Must-Offer Performance
Requirements

As described in detail in Section 6.1 , an MP that owns a Capacity Resource with ZRCs that
clear in an annual or Transitional PRA or identified in a Fixed Resource Adequacy Plan (FRAP)
must submit the full operable capacity of the Resource, but not less than the ICAP equivalent of
the cleared or FRAP ZRCs, and make an Offer into the Day-Ahead Energy market and the first
post Day-Ahead Reliability Assessment Commitment (RAC), for every hour of every day, except
to the extent that the Capacity Resource is unavailable due to a full or partial forced scheduled
outage. Outages and derates must be reported in the MISO Outage Scheduler (CROW).

Compliance with “must offer” requirements will be evaluated by MISO on a non-discriminatory
basis. MISO will analyze compliance with must offers in both the Day-Ahead and RAC by taking
into account information provided by the MISO Outage Scheduler (CROW) and operational
limitations, including, but not limited to, those related to fuel limited, energy output limited or
Intermittent Generation and Dispatchable Intermittent Resources.
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4.2.2 Intermittent Generation and Dispatchable Intermittent Resources

4.2.21

Intermittent Generation and Dispatchable Intermittent Resources -

Qualification Requirements

Intermittent Generation and Dispatchable Intermittent Resources may qualify as Capacity
Resources provided that:

They are registered with MISO as documented in the Market Registration BPM.
Intermittent Generation and Dispatchable Intermittent Resources must be deliverable
to Load within MISO’s Region. The deliverability of Intermittent Generation and
Dispatchable Intermittent Resources to Network Load within MISO’s Region shall be
determined by System Impact Studies pursuant to the Tariff as conducted by MISO,
which shall consider, among other factors, the deliverability of aggregate resources
of Network Customers to the aggregate of Network Load, or by demonstrating from
transmission service that is in place between the Generation Resource and Network
Load. The Deliverability Test Results are provided on MISO's public website at the
following location: Planning > Generator Interconnection > Generation Deliverability
Workbook.
Intermittent Generation and Dispatchable Intermittent Resources that do not pass the
deliverability test may procure Firm transmission service to meet the deliverability
requirements.

o Network Contract Numbers cannot be used, the Transmission Service

Request must either be Firm Point to Point or Firm Network Designated.
o Monthly transmission service requests may be used as long as they cover
the entire Planning Year in aggregate and are provided in the MECT.

Internal purchase power agreements (PPAs) will not be qualified by MISO.
Intermittent Generation and Dispatchable Intermittent Resources that have been
retired, mothballed, or suspended will no longer qualify as a Planning Resource.
Planning Resources that are committed through a Planning Resource Auction cannot
retire, mothball, or suspend a resource unless another resource is replaced.
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e Intermittent Generation and Dispatchable Intermittent Resources that are not
powered by wind must supply MISO with the most recent consecutive three years of
hourly net output (in MW) for hours 1500 — 1700 EST from June, July and August.
For new resources, or resources on qualified extended outage where data does not
exist for some or all of the previous 36 historical months, a minimum of 30
consecutive days’ worth of historical data during June, July or August for the hours of
1500 - 1700 EST must be provided.

¢ Intermittent Generation and Dispatchable Intermittent Resources not powered by
wind which do not have a minimum of 30 consecutive days of historical data from
June, July, or August for the hours of 1500-1700 EST prior to the Planning Year, will
be granted a class average EFORy based on their unit type and size. In the event
that a class average EFORy4 does not exist, the MP shall provide at least 30
consecutive days of operating data for the resource prior to participating in any
PRAs.

4.2.2.2 Intermittent Resource Generation - UCAP Determination

The Unforced Capacity for a Capacity Resource that is Intermittent Generation and
Dispatchable Intermittent Resources will be determined by MISO based on historical
performance, availability, and type and volume of interconnection service. Intermittent
Resources that are powered solely by wind, Intermittent Generation and Dispatchable
Intermittent Resources are not required to report generator availability data (GADs) and will be
assigned a XEFORd of zero. Intermittent Generation and Dispatchable Intermittent Resources
that are powered solely by wind will have their annual UCAP determined based on
interconnection service volumes and a Region wide capacity credit as a percentage of the
Maximum Output as modeled in the effective Commercial Model at the time of calculating UCAP
values (see table below for annual Intermittent Capacity Credit).

4.2.2.3 Wind Capacity Credit

MISO uses historical wind availability information to calculate Effective Load Carry Capacity
(ELCC) to determine a wind capacity credit. MISO’s Wind Capacity Credit Report by the
LOLEWG reports the wind capacity results for each Planning Year. Appendix A explains the
methodology for calculating wind capacity credit. See MISO’s website for previous LOLE
studies, and starting with the 2013-2014 Planning Year the wind capacity is in a standalone
report from the LOLE report which sets the Planning Reserve Margin (PRM).
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4.2.2.31 Wind Capacity Credit Calculation

MISO calculates specific wind capacity credit for each wind farm and applies it to its registered
maximum capability in the Commercial Model or its registered Capacity through the LMR or
External Resource registration process. The wind capacity credit MW for the MISO system is
allocated to each wind farm based on its capacity value at each of MISO’s top 8 highest
coincident peaks that occurred during the Summer. The Wind Capacity Credit Report includes
analysis and results. This calculation is done on a CPNode basis for wind farms that are
registered in MISO’s Commercial Model, and on a wind farm basis as submitted through the
Planning Resource registration process for External Resources and Behind the Meter
Generation. A wind farm that does not have any commercial operation history will receive a
wind capacity credit equivalent to the system wide wind capacity credit from the ELCC study, for
their initial Planning Year, and thereafter metered data will be used in order to calculate its
future wind farm specific wind capacity credit. If no metered data is available, then the wind farm
with receive a capacity credit of 0%.

Planning Year Total System Wind Capacity Credit
2012-2013 14.7%
2013-2014 13.3%
4.2.2.4 Intermittent Generation and Dispatchable Intermittent Resources —
Non-wind

For Run of River Hydro, the median hourly integrated net output from the most recent three (3)
years up to the most recent fifteen (15) years for hours ending 1500-1700 EST for all days of
the Summer (June, July, August) shall be used. If 15 years of historic data is not available for
this period when the 15 year time period is chosen, or is no longer relevant due to
environmental, operational, regulatory or other restrictions, all available relevant data shall be
used and accumulated until the 15 year requirement is met.

Once the number of years and methodology is chosen and submitted as GVTC requirements,
the same number of years must be submitted in future GVTC data collection.

All other Intermittent Generation and Dispatchable Intermittent Resources will have their annual
UCAP value determined based on the 3 year historical average output of the resource for hours
1500-1700 EST for the most recent Summer months (June, July, and August). For non-wind
powered Intermittent Generation and Dispatchable Intermittent Resources Market Participants
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will need to supply this historical data to MISO by October 31 of each year in order to have their
UCAP value determined.

Non-wind powered Intermittent Generation and Dispatchable Intermittent Resources that are
new, upgraded or returning from extended outages shall submit all operating data for the prior
Summer with a minimum of 30 consecutive days, in order to have their capacity registered with
MISO. An example of a qualified extended outage is a resource that does not have a
transmission path due to a planned or forced transmission outage.

Resources that experience changing characteristics during the historical period due to changing
nameplate capability will have the historical data adjusted by a ratio of the current nameplate
rating divided by the nameplate rating in effect at the time the data was collected. For resources
that experience partial outages not related to the supply of fuel (e.g. water conditions), regular
maintenance, or shutdowns due to safety concerns (e.g. high water), the historical data may be
prorated upward to reflect the expected value as if all units had been on line. For units that
experience reduced output due to reasons outside of management control data from these
periods may be excluded from the calculation of UCAP. MISO will consider reasons outside
management control based on the OMC codes entered in GADS for resources that report data.
The annual UCAP will be the three year average output value after the adjustments as
described above have been made.

An increase in unit capability for Intermittent Generation and Dispatchable Intermittent
Resources that are solely powered by wind after the annual UCAP values have. been
established will require written notification from the Market Participant to a member of the
Resource Adequacy Team in order to update the values. This notification is due by March 1
prior to the Planning Year.

UCAP options for units with derates prior to the GVTC test date are further explained in
Appendix J.4.
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4.2.2.5 Intermittent Resource Generation and Dispatchable Intermittent
Resources — Must Offer

As described in detail in Section 6.1, an MP that owns a Capacity Resource that has ZRCs
identified as part of a Fixed Resource Adequacy Plan or ZRCs which clear in an annual or
Transitional PRA must submit the ICAP equivalent MW value of the cleared ZRCs into the Day-
Ahead Energy Market, and each pre Day-Ahead and the first post Day-Ahead Reliability
Assessment Commitment (RAC) for every hour of every day, except to the extent that the
Intermittent Resource is unavailable due to a full or partial scheduled outage

The must offer requirement applies to the Installed Capacity of the Intermittent Generation and
Dispatchable Intermittent Resources, and not to the UCAP rating. Installed Capacity refers to
the amount of cleared ZRCs and/or ZRCs used in a Fixed Resource Adequacy Plan divided by
(1 - XEFORy) of the Capacity Resource. Conversely, for wind resources it is cleared ZRCs
and/or ZRCs used in a Fixed Resource Adequacy Plan divided by the wind capacity credit. For
non-wind Intermittent Generation and Dispatchable Intermittent Resources, the XEFORd will be
set equal to the UCAP divided by the ICAP, where the ICAP shall be the maximum value
registered in the Commercial Model. For non-wind Intermittent Resource not modeled in the
Commercial Model, the ICAP will be the name plate capacity value as provided by the MP.

DA Reliability Forecast submissions for Intermittent Generation and Dispatchable Intermittent
Resources received by DA close and Forward Reliability Assessment Commitment (FRAC)
close of the DA Market close, and FRAC close, will be used to monitor for compliance with the
must-offer requirement when the unit's availability is due to non-mechanical and/or non-
maintenance reasons. The must-offer monitoring process for Intermittent Generation and
Dispatchable Intermittent Resources that submit a DA Reliability Forecast by DA Market close
and FRAC close will check that the offers submitted are greater than or equal to the volumes
submitted via the DA Reliability Forecast. The same Intermittent Forecast data file used in Day
Ahead Must-Offer compliance shall be utilized in FRAC if no further update is provided. If a DA
Reliability Forecast is submitted on time and in the correct format, it replaces the Installed
Capacity as the must-offer requirement. Intermittent Resource Generation cannot submit a DA
Reliability Forecast if being registered as a Use Limited Resource.
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Format instructions for DA Reliability Forecasts are located at www.misoenergy.org under
Related Documents>Market Procedures Documents and Technical
Manuals>Registration>Reference Documents> Resource Forecast Data Submittal for Reliability

Guide.

https://www.misoenergy.org/StakeholderCenter/MarketParticipants/Pages/MarketParticipants.aspx

A header row should be included at the beginning of the file in the format; Resource, Day, Hour
Ending (HE), and MW. The must offer monitoring process for Intermittent Generation and
Dispatchable Intermittent Resources that do not to provide the DA Reliability Forecast by the DA
Market close and the FRAC close, will be based on offers submitted and outages or derates
submitted in MISO’s Outage Scheduler (CROW). The must-offer process will be based on the
daily and hourly offers submitted by the Asset Owner. Additionally, maintenance and
mechanical outages to Intermittent Forecasts will be based on the forecasts only; and the
thresholds established in Section 6.1 will not be used for Intermittent Generation and
Dispatchable Intermittent Resources that provide the DA Reliability Forecast.

4.2.3 Use Limited Resources
4.2.3.1 Use Limited Resources — Qualification Requirements

Use Limited Resources are defined as Generation Resources or External Resource(s), that due
to design considerations, environmental restrictions on operations, cyclical requirements (such
as the need to recharge or refill), or for other non-economic reasons, are unable to operate
continuously on a daily basis, but are able to operate for a minimum set of consecutive
operating Hours. A Capacity Resource may be defined as a Use Limited Resource if it:
o s capable of providing the Energy equivalent of its claimed Capacity for a minimum
of at least four (4) continuous hours each day across MISO’s peak;
o Notifies MISO of any outage (including partial outages) and the expected return date
from the outage;
Demonstrates capability and submit the results to MISO;
Is a dispatchable resource(s) in which the unit(s) have physical limitations;
Identifies the resource as use limited when registering the asset, subject to MISO
approval.
e« MISO will review the conditions of the asset or PPA to determine if the
resource qualifies as a Use Limited Resource.
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Use Limited Resources must be deliverable to Load within MISO’s Region. The
deliverability of Use Limited Resources to Network Load within MISO’s Region shall
be determined by System Impact Studies pursuant to the Tariff as conducted by
MISO, which will consider, among other factors, the deliverability of aggregate
resources of Network Customers to the aggregate of Network Load. The
Deliverability Test Results are provided on MISO’s public website at the following
location: Planning > Generator Interconnection > Generation Deliverability
Workbook.
Use Limited Resources must register with MISO as documented in the Market
Registration BPM.
Use Limited Resources that do not pass the deliverability test may procure Firm
transmission service to meet the deliverability requirements.

e Network Contract Numbers cannot be used, the Transmission Service

Request must either be Firm Point to Point or Firm Network Designated.
e Monthly transmission service requests may be used as long as they cover the
entire Planning Year in aggregate and are provided in the MECT.

Internal purchase power agreements (PPAs) will not be qualified by MISO.
Use Limited Resources (that are not Intermittent Generation and Dispatchable
Intermittent Resources) must submit generator availability data (including, but not
limited to, NERC GADS) into a database through the Market Portal.
New Use Limited Resources must submit GVTC and if it is greater than or
equal to 10 MW based on GVTC, then it must submit GADS prior to being
approved as a Capacity Resource.
Use Limited Resources that have been retired, mothballed, or suspended will
no longer qualify as a Planning Resource. Planning Resources that are
committed through a Planning Resource Auction cannot retire, mothball, or
suspend a resource unless another resource is replaced.
Use Limited Resources less than 10 MW based upon GVTC that begin reporting
generator availability data to MISO must continue to report such data.
The XEFORd for new Use Limited Resources in service less than twelve full
calendar months will be the class average for the resource type. A Use Limited
Resource will use the class average value until 12 consecutive months of data is
available and a new Planning Year has occurred.
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MISO will qualify a resource classified as a Diversity Contract provided the resource
meets all of the requirements as an External Resource and the Diversity Contract
includes a one MW of summer for one MW of non-summer capacity swap, in order to
participate in the Planning Resource Auction (PRA).

Use Limited Resources must demonstrate capability on an annual basis.

MISO has developed generator-testing standards.

e All Use Limited Resources being used as a Planning Resource are required
to perform a real power test according to MISO’s Generator Test
Requirements and submit the GVTC data to PowerGADS no later than
October 31st in order to qualify as a Planning Resource. The test shall be
performed between September 1 and August 31 of the prior Planning Year
and shall be corrected to the average temperature of the date and times of
MISO’s coincident Summer peak, measured at or near the generator's
location, for the last 5 years, or the operator shall provide past operational
data that meets these requirements to determine its and submit its GVTC
data to MISO’s PowerGADS

When to Perform and Submit a Generation Verification Test Capacity (GVTC)

Generation Resources, External Resources, Demand Response Resources backed
by behind the meter generation, or BTMG that qualified as Planning Resources for
the current Planning Year, shall submit their GVTC no later than October 31% of the
prior Planning Year in order to qualify as a Planning Resource for the upcoming
Planning Year. The real power test shall be performed, or past operational data must
be provided during the test period between September 1% and August 31* prior to
the upcoming Planning Year.

A real power test is required to demonstrate a modification that increases the
rated capacity of a unit, and then the revised GVTC data should be submitted to
MISO by March 1st. The initial GVTC should be submitted by October 31% prior to
the Planning Year.

A real power test is required when returning from a “mothballed” state and the
owner of the unit must submit GVTC data to MISO.

A real power test is required when any unit returns to MISO after an absence
(including but not limited to, catastrophic events, or if not qualified as a Planning
Resource under Module E-1), or after being qualified as a Planning Resource for
the first time.
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e The GVTC for a new Use Limited Resource that is an External Resource is due
before a Market Participant registers its new Use Limited Resource in the MECT,
and the GVTC data must be submitted by March 1% prior to the Planning Year.
For new Use Limited Resources internal to MISO, the GVTC data should be
submitted no later than March 1* prior to the Planning Year.

e See Appendix J for links to MISO’s GVTC Manual and processes.

e Reporting is accomplished through MISO’s PowerGADS reporting system, as
described in MISO’s PowerGADS User’s Net Capability Verification Test User
Manual. The Asset Owner must submit its test results no later than October
31 of each year.

4.2.3.2 Use Limited Resources — UCAP Determination

The UCAP value for a Use Limited Resource is based on an evaluation of the type and volume
of interconnection service, GVTC value and XEFORy value of such Use Limited Resource as
described in Appendix H of the RA BPM.

The UCAP methodology is implemented to address the fact that not all Use L