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VERIFICATION

I, Vicky L. Payne, verify, state, and affirm that the data request responses filed
with this verification for which I am listed as a witness are true and accurate to the
best of my knowledge, information, and belief formed after a reas
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Vicky L. Payn6

COMMONWEALTH OF KENTUCKY )
COUNTY OF DAVIESS )

SUBSCRIBED AND SWORN TO before me by Vicky L. Payne on this the
[ f‘zk day of November, 2023.
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lﬁoéary Public, Kentuck;i State at Large
Kentucky ID Number KNP £/
My Commission Expires (O&LI/LL,, 3l g2




BIG RIVERS ELECTRIC CORPORATION

AN ELECTRONIC EXAMINATION OF THE APPLICATION OF THE FUEL
ADJUSTMENT CLAUSE OF BIG RIVERS ELECTRIC CORPORATION
FROM NOVEMBER 1, 2020 THROUGH OCTOBER 31, 2022
CASE NO. 2023-00013

VERIFICATION

I, Terry Wright, Jr., verify, state, and affirm that the data request responses
filed with this verification for which I am listed as a witness are true and accurate to
the best of my knowledge, information, and belief formed after a reasonable inquiry.

A b

Terry Vﬂrightg Jr.

COMMONWEALTH OF KENTUCKY )
COUNTY OF DAVIESS )

UBSCRIBED AND SWORN TO before me by Terry Wright, Jr. on this the
day of November, 2023.
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Notary Public, Kentucky Séate at Large
Kentucky ID Number KNP/ ya,/ /
My Commission Expires (O thvlote 21, 2004/
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AN ELECTRONIC EXAMINATION OF THE APPLICATION OF THE FUEL
ADJUSTMENT CLAUSE OF BIG RIVERS ELECTRIC CORPORATION
FROMNOVEMBER 1, 2020 THROUGH OCTOBER 31, 2022
CASE NO. 2023-00013

VERIFICATION

I, Christopher A. (“Chris”) Warren, verify, state, and affirm that the data
request responses filed with this verification for which I am listed as a witness are
true and accurate to the best of my knowledge, information, and belief formed after a

reasonable inquiry.
/ i 6/f’~""’;

Chr1st0pher A. “Chris” Warren

COMMONWEALTH OF KENTUCKY )
COUNTY OF DAVIESS )

SUBSCRIBED ND SWORN TO before me by Christopher A. (“Chris”)
Warren on this the day of November, 2023.
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Notary Public, Kentucky State at Large

Kentucky ID Number KNPl fL/ [
My Commission Expires [O&W 2l o
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BIG RIVERS ELECTRIC CORPORATION
AN ELECTRONIC EXAMINATION OF THE
APPLICATION OF THE FUEL ADJUSTMENT CLAUSE
OF BIG RIVERS ELECTRIC CORPORATION
FROM NOVEMBER 1, 2020 THROUGH OCTOBER 31, 2022
CASE NO. 2023-00013

Responses to Commission Staff’s Third Request for Information
Dated November 1, 2023

November 16, 2023
Item 1) Refer to BREC's response to Commission Staff's Second Request
for Information (Staffs Second Request), Item 4. Explain BREC's plans for

the PY25-26 winter season.

Response) Please note that the Seasonal Accredited Capacity (SAC) volumes in Big
Rivers’ response to Commission Staff’'s Second Request for Information, Item 4, were
Big Rivers’ best estimates as of a specific point in time. These values could change
during the course of a year, depending on generator performance, MISO Planning

Reserve Margin Requirements, and the SAC Accreditation process.

Witness) Terry Wright Jr.

Case No. 2023-00013
Response to PSC 3-1
Witness: Terry Wright, Jr.
Pagelof 1
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BIG RIVERS ELECTRIC CORPORATION
AN ELECTRONIC EXAMINATION OF THE
APPLICATION OF THE FUEL ADJUSTMENT CLAUSE
OF BIG RIVERS ELECTRIC CORPORATION
FROM NOVEMBER 1, 2020 THROUGH OCTOBER 31, 2022
CASE NO. 2023-00013

Responses to Commission Staff’s Third Request for Information
Dated November 1, 2023

November 16, 2023
Item 2) Refer to BREC's response to Staffs Second Request, Item 5.
Regarding Item 5c, the four items mentioned do not appear to have been

included in the response. Provide the four items.

Response) Please see the four attachments to this response, as identified in Big

Rivers’ response to Staff’s Second Request, Item 5c.

Witness) Terry Wright Jr.

Case No. 2023-00013
Response to PSC 3-2
Witness: Terry Wright, Jr.
Pagelof 1



Case No. 2023-00013, Attachment 1 to Response to PSC 3-2

Market Redefinition:
Accreditation Reform

Resource Adequacy Subcommittee
(RASC-2020-4,2019-2)
July 11-12, 2023



Purpose &
Key Takeaways

Purpose:

1. Shareclass level preliminary D-LOL results for today’s resource mix

2. Discuss design details for proposed D-LOL approach

3. Discuss MISO'’s proposal to better align PRMR calculation accreditation
approaches

Key Takeaways:

MISO has published D-LOL results based on the current planning year
assumptions

. Additional work is underway to produce future year results in a consistent manner.
MISO will share future results when available.

MISO is moving away from a PRMR based on peak load and would set
requirements based on periods with the greatest reliability risk observed in
the LOLE model

MISO is proposing a 3-year transition with step-changes in accreditation with
the goal of implementing Direct-LOL after 3 years

MISO will continue design discussions at the August RASC with a targeted
filing in Oct-Nov




Direct-LOL Results



MISO is committed to developing forward looking Direct-LOL results
and trends and share with stakeholders in the coming months

- MISO s also evaluating options to calculate
D-LOL results for the expanded fleet (e.g.,
current fleet + higher solar penetration) and
share indicative results later this year

- MISO plans to use the Regional Resource
Assessment (RRA) to publish forward looking
accreditation and planning reserve margin
requirement estimates starting with
the 2024 RRA




Seasonal Direct-LOL results by resource class will vary depending on
input assumptions to the Loss of Load Expectation (LOLE) model and

modeled resource mix
PY23-24 Summer - 2,695 hrs Fall-269 hrs Winter -215hrs Spring - 206 hrs

ResourceClass UCAP DLOL UCAP DLOL UCAP DLOL UCAP DLOL

Gas 91% 89% 89% 89% 84% 70% 88% 74%

Coal 92% 91% 91% 88% 90% 72% 89% 75%
Hydro 97% 97% 97% 99% 42% 68% 62% 70%
Nuclear 95% 91% 96% 86% 95% 87% 92% 80%
Pumped Storage| 99% 98% 91% 97% 94% 57% 89% 75%
Solar 45% 37% 25% 27% 6% 1% 15% 17%
Wind 18% 12% 23% 15% 40% 14% 23% 18%
Storage 95% 94% 95% 94% 95% 94% 95% 95%
Run-of-River 100% 100% 100% 100% 100% 100% 100% 100%

Resource class results expected to change as LOLE modeling enhancements are made to better reflect reliability risks
across the year and the changing fleet, e.g., storage results expected to decrease

5 UCAP = current accreditation methodology by resource type £2MISO



Detailed Design




MISO has proposed an initial design for the application of Direct-LOL
(Class Level Design)

Design Element Initial Proposal Other potential options

* Expand hours to include
hours within a certain margin
threshold (e.g. 3% margin)

Hour Selection I:;Ts of Load (LOL) hours

Straight average of all LOL

Direct-LOL calculation hours * Expected Unserved Energy

(EUE) weighted

Gas, Coal, Hydro, Nuclear,
Pumped Storage, Solar,

Resource Classes Wind, Storage, Run-of-River Location based

7 £ MISO



MISO suggests extending Schedule 53 to all resources (except LMRs) although some
design elements may need to be modified (Unit Level Design)

Design Elements Today under current Schedule 53 Proposed changes to Schedule 53
Calculation of operating margin to Online margin + offline margin with 12 hours or less No Change
identify RA hours lead time divided by RT load
Tier-1: all hours excluding tight hours in Tier-2
Top X% of tightest margin hours Tier-2: MaxGen hours supplemented with top 3% of No Change
tight margin hours per season
Margin threshold 25% No Change

Hour
Selection Seasons with no/ limited RA hours to
meet 3% per season (65 hours)

Regionality (N+C/S)

Supplement deficient number of hours with Annual
Average Offered Capacity (AAOC) over top 3% of ==p
tightest margin hours per year

Fill deficient hours with seasonal class DLOL %
(Current UCAP during transition)

(tight margin and MaxGen hours) ves No Change
Leadt‘ime for offline units 24 hours No Change
(tight margin calc)
Annual verses seasonal 4 season No Change
Tiered weighting Tier-120%; Tier-2 80% No Change
Accreditation Leadtime for offline units 24 hours No Change
Calculation Real-time offer considered Tier-1 & Tier-2 Emergency Max = Real-time availability

== Resource ISAC * (Class DLOL/Class ISAC)

Adjustment Ratio Multiply ISAC by ratio of thermal class UCAP to ISAC e UEAPE g i
Planned Outage Exemption removes hours from the Yes, full out-of-service outages only with proposed No Change
Exemption Schedule 53 calculations three-level structure (none, Tier-1, Tier-2) &
8 UCAP = Unforced Capacity  ISAC = Intermediate Seasonal Accredited Capacity ELCC = Effective Load Carrying Capability _.E’_, MlSO

|




Hybrid Resources




MISO’s exploration suggests advantages in accrediting co-located hybrid
resources separately by fuel type, capped at the shared interconnection limit

Reasoning:

Creating one accreditation class for hybrid resources is not meaningful given the countless combinations of
resources that could make up a hybrid

Creating different classes for each hybrid combination is unmanageable

MISO’s Market Design team has highlighted the advantages of separate co-located market participation over a

single-offer hybrid participation path in the MSC* - visibility into each resource’s performance during periods of
need is another such advantage

Proposal:

Component level data for co-located hybrid resources will be used to accredit each component within the

corresponding resource class. The aggregate accredited value would be capped at the shared interconnection
service limit.

MISO allows single-offer hybrid resources to participate as Hybrid-DIR and does not currently require component
resource level metering** As part of accreditation reform, MISO proposes to require component level metering for
both co-located and single-offer hybrid resources.

*Hybrid Resource Participation Model: Co-Located Market Participation , March 2023

10 £ MISO
** Component level metering currently required by ERCOT, NYISO, CAISO (renewable component), and SPP


https://cdn.misoenergy.org/20230302%20MSC%20Item%2007%20Hybrid%20Resource%20Participation%20Model%20(MSC-2020-2)628052.pdf

Transition Proposal




The current proposed transition will allow enough time to adjust while
preparing for the implementation of Direct-LOL approach in the future

Thermal Wind Solar/Storage

Class Level Unit Level Class Level Unit Level Class Level Unit Level

Current State Tier 1 :
Planning Year 24-25 2 Hours ELCC Load Load Load
e - e e e
. UCAP and Tier and Tier : and Tier
Planning Years 25 - 2 Hours ELCC 2 Hours £oad 2 Hours
26,26-27,27-28 :

=
------------------------------------------------------------------------------ S NN NN NN NN NN NN NN NN AN NN NN NN NN EEEEEEEE NN NN N NN EEESEE NN NN NN NN NN SEEEEE NN NN NENEEEEEEEEEEEEEEEEEE

All Resources (except LMRs)

Future State Class Level Unit Level
Planning Year 28-29 aILe;-iler
& Beyond 2 Hours

End State: Consistent accreditation methodology for all resources with continued emphasis and improvements on the probabilistic modeling
(i.e., generator capabilities, correlated outages, fuel supply limitations, severe weather).




PRMR and Load Serving
Entity (LSE) obligations



The current process utilizes Unforced Capacity (UCAP) as an input into
the LOLE model and the PRMR calculation, while the proposed Direct-
LOL methodology utilizes an output from the LOLE model for the
PRMR calculation

\@ Current Process

7 —

@ Proposed Process

|
|
|
|
|
|
|

Thermal Installed Thermal Installed

pisoicee B LOLE Model o #

profiles, etc. I profiles, etc.
- | !
|
I .
I Availability
|
|
|
14 UCAP: Unforced Capacity | LOLE: Loss of Load Expectation | LOL: Loss of Load W{)



MISQO'’s current process translates the requirement established in the
LOLE study to the obligation in the Planning Resource Auction (PRA)

MISO determines the PRMR through
completion of the seasonal Loss of Load
Expectation (LOLE) study. The PRMR is
equal to the total capacity needed to
meet a LOLE of 1 day in ten years.

LOLE
PRMR

PRM % is calculated by subtracting
the modeled MISO-system
coincident peak demand from the PRM %
PRMR and then dividing by the
modeled MISO-system coincident
peak demand.

LSE Coincident Peak
Forecast multiplied by
Transmission Loss % and the
PRM %.

LSE obligatio

15 PRMR: Planning Reserve Margin Requirement | PRM: Planning Reserve Margin | LSE: Load Serving Entity = MISO



Seasonal DLOL PRMR results™ are dependent on modeling assumptions

PY 23/24 PY 23/24 PY 23/24 PY 23/24
Formula Key

Resource Class Accredited Capacity (MW)

Summer Fall Winter  Spring
Thermal 112,625 | 110,506 | 92,398 | 94,522 [A]
Run-of-River 966 966 966 966 [B]
Wind 3,076 3,816 3,992 4,966 [C]
Solar 1,734 1,689 99 2,041 [D]
Storage 28 28 54 55 [E]
BTMG 4,196 4,218 4,163 4,240 [F]
Demand Response 7,397 7,041 5,388 6,280 [G]
Firm External Support 1,707 1,714 1,857 1,778 [H]
Adj.{1d in 10yr} (4,000) | (10,000) | (6,200) | (12,750) [1]
[J]= sum of [A] through [I]
PRMR expected to increase as LOLE modeling
enhancements are made to better reflect risk

1% *New version of SERVM utilized to produce results Emg—o
BTMG, Demand Response and Firm External Support MW are represented as current UCAP e



Load Serving Entity (LSE) obligations should be based on when the risk
occurs, which are the hours that will establish resource accreditation

—
\@ ° Improved Alignment

Aligning resource availability with hours of greatest
risk (LOL) underscores a need for a shift in how LSE
obligations are established to ensure requirements are
commensurate with the contribution to risk

Loss of Load
Hours

Winter Spring Summer Fall
r Jul Aug Sep Oct Nov

LSE
Obligations

17 £ MISO



The planned reforms better leverage the risk model, with future modeling
improvements naturally driving more efficiency in the outcomes

Accreditation
é RISK MODEL Current Future
* Thermal units - UCAP * Availability during highest
I IV N and performance during risk hours in the
Inputs risky hours probabilistic models
* Wind- Average ELCC * Past performance for unit
— level
Lul
| 3  Planning Reserve Margin Requirement
B ~ Current Future
* Requirement based * Based on risky hours
on peak
.
Future Enhancements
* Fuel Limitations Translation to PRA
* Correlated outages
« Unit modeling (ramp, notification time, etc.) Current Future
* Extreme weather * Percentage based + MW based, TBD
KEY: ELCC = Effective Load Carrying Capability ﬂé—MIS:O

18 LOLE = Loss of Load Expectation



Next Steps




Next Steps:

Continue the discussion related to outstanding design elements, PRMR
and LSE obligations, and transition to the Direct-LOL method

A FERC filing for Resource Adequacy accreditation reforms is targeted
for Q4 2023

20 £2MISO



Stakeholder Feedback Request

MISO requests written feedback by July 28, 2023, on the following:
o DLOL results by resource class

o Initial design proposal

o Co-located and single-offer hybrid proposal

o Planning Reserve Margin Requirement and LSE obligations

Issue Tracking ID#: RASC2019-2, RASC2020-4

Feedback requests and responses are managed through the Feedback Tool
on the MISO website: https:/www.misoenergy.org/stakeholder-
engagement/stakeholder-feedback/

21 £2MISO


https://www.misoenergy.org/stakeholder-engagement/stakeholder-feedback/

Contact Information

Davey Lopez:
dlopez@misoenergy.org

Neil Shah:
nshah@misoenergy.org



mailto:dlopez@misoenergy.org
mailto:nshah@misoenergy.org

Appendix




Resource Accreditation: The capacity value of a resource based on
its contribution to system reliability during periods of highest risk

Why does MISO accredit resources?

To ensure seasonal Reserve Requirements are met
To inform long-term investment and retirement decisions by accurately
representing the capacity value of a resource in the prompt year
To reward resources for operating practices and attributes that serve the
greatest system need

24 PREVIOUSLY PRESENTEDE /IS



Reminder of the problem statement and scope developed by MISO
and stakeholders to guide this effort:

Problem Statement

Resource accreditation should reflect the availability of resources when they are most needed.
Significant growth of variable, energy-limited resources in the MISO footprint, along with changing
weather impacts and operational practices, are shifting risk profiles in highly dynamic ways with
implications to Resource Adequacy and planning. MISO’s existing accreditation methods for non-
thermal resources require further evaluation to ensure that the accredited capacity value reflects the
capability and availability of the resource during the periods of highest reliability risk.

Revisit the established accreditation practices for non-thermal resources with a priority focus on those
with the greatest reliability impact in the near-term.

25 PREVIOUSLY PRESENTEDE /IS



MISQO’s recommendation for accrediting all resources (except Load Modifying
Resources) measures a resource’s availability when reliability risk is the greatest

Class Level - Size of Pie Unit Level - Allocation of Pie

Direct-LOL Method Schedule 53 Method

Availability within LOLE model during
Loss of Load hours

Based on performance during MISO'’s
recent historical high-risk hours

* Accounts for correlated risks (e.g., low wind, + Create incentives for individual resources to
simultaneous forced outages) perform and improve performance over time

- Include more history to account for when those resources are needed the most
infrequent risks without penalizing individual « Accounts for operational, realized risk

resources (e.g., extreme weather)

* Direct alignment between availability, risk &
reliability requirements

4 = 3

26 PREVIOUSLY PRESENTEDE /IS



Installed Capacities by Resource Class

Gas 64,821 63,823 64,065 67,708
Coal 44,299 43,990 44,004 44,280
Hydro 2,179 2,175 2,174 2,179
Nuclear 12,064 12,037 12,052 12,212
Pumped Storage 2,649 2,565 2,565 2,451
Solar 12,159 4,738 6,337 11,080
Wind 28,260 25,632 25,944 28,260
Battery 58 30 30 58
Run of River 966 966 966 966




Example: Hybrid and Co-located Resources

% MISO

S p—
Shared Shared PO
t POI tt PO I
| | | | : I
Q R1 /P R2 LAV} Storage @ Solar @ Solar

Single-offer Hybrid

participation limits MISO
visibility into capabilities
of component Resources

28



LOLE Modeling and
Accreditation Workshop

September 22,2023

Case No. 2023-00013

Attachment 2 to Response to PSC 3-2































































































https://cdn.misoenergy.org/LOLE%20101%20Training624875.pdf
https://cdn.misoenergy.org/PY%202023-2024%20LOLE%20Study%20Report626798.pdf
https://cdn.misoenergy.org/2023%20Wind%20and%20Solar%20Capacity%20Credit%20Report628118.pdf
https://www.misoenergy.org/stakeholder-engagement/committees/loss-of-load-expectation-working-group/
https://cdn.misoenergy.org/20220707%20LOLEWG%20Supplemental%20MISO%20Seasonal%20Inputs%20Documentation%20Astrape625466.pdf
https://www.misoenergy.org/planning/resource-adequacy/#nt=%2Fplanningdoctype&t=10&p=0&s=FileName&sd=desc
https://cdn.misoenergy.org/BPM%20011%20-%20Resource%20Adequacy110405.zip
https://docs.misoenergy.org/legalcontent/Module_E-1_-_Resource_Adequacy.pdf
https://www.nerc.com/pa/Stand/Reliability%20Standards/BAL-502-RF-03.pdf
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https://www.misoenergy.org/events/2023/2023-oms-miso-survey-results-workshop---july-14-2023/



https://cdn.misoenergy.org/2022%20State%20of%20the%20Market%20Report625295.pdf















https://www.potomaceconomics.com/wp-content/uploads/2022/06/2021-MISO-SOM_Report_Body_Final.pdf
https://www.potomaceconomics.com/wp-content/uploads/2022/06/2021-MISO-SOM_Report_Body_Final.pdf






















































https://www.misostates.org/images/stories/Filings/HotTopics/2011/HotTopic-Feb11-ResourceAdequacy.pdf
https://www.misostates.org/images/stories/Filings/HotTopics/2011/HotTopic-Feb11-ResourceAdequacy.pdf



https://cdn.misoenergy.org/20230117-18%20RASC%20Item%2014a%20Reliability%20Based%20Demand%20Curves%20(RASC-2019-8)%20Presentation627510.pdf
https://cdn.misoenergy.org/20230117-18%20RASC%20Item%2014a%20Reliability%20Based%20Demand%20Curves%20(RASC-2019-8)%20Presentation627510.pdf
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