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Public Service Company of Colorado Generation Resources 2024‐2034

Generator Name Generation Own/
Type Purchase 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Comanche 2 Coal Own 335.0 335.0
Comanche 3 Coal Own 500.0 500.0 500.0 500.0 500.0 500.0 500.0
Craig 1 Coal Own 41.6 41.6
Craig 2 Coal Own 40.0 40.0 40.0 40.0 40.0
Hayden 1 Coal Own 135.1 135.1 135.1 135.1 135.1
Hayden 2 Coal Own 98.3 98.3 98.3 98.3
Pawnee 1 Coal Own 505.0 505.0
Cherokee 4 Gas Steam Own 310.0 310.0 310.0 310.0
Pawnee Gas Steam Own 505.0 505.0 505.0 505.0 505.0 505.0 505.0 505.0 505.0
Cherokee 5,6,7 Gas CC Own 576.0 576.0 576.0 576.0 576.0 576.0 576.0 576.0 576.0 576.0 576.0
Ft. St. Vrain 1,2,3,4 Gas CC Own 740.0 740.0 740.0 740.0 740.0 740.0 740.0 740.0 740.0 740.0 740.0
Rocky Mt Energy Center 1,2,3 Gas CC Own 594.0 594.0 594.0 594.0 594.0 594.0 594.0 594.0 594.0 594.0 594.0
Brush 4D Gas CC Purchase 130.7 130.7 130.7
Arapahoe 5,6,7 Gas CC Purchase 117.6 117.6
Alamosa 1 Gas CT Own 12.8 12.8 12.8
Alamosa 2 Gas CT Own 13.5 13.5 13.5
Blue Spruce 1 Gas CT Own 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0
Blue Spruce 2 Gas CT Own 134.0 134.0 134.0 134.0 134.0 134.0 134.0 134.0 134.0 134.0 134.0
Fruita 1 Gas CT Own 14.0 14.0 14.0
Ft. Lupton 1 Gas CT Own 44.0 44.0 44.0
Ft. Lupton 2 Gas CT Own 44.0 44.0 44.0
Ft. St. Vrain 5 Gas CT Own 140.0 140.0 140.0 140.0 140.0 140.0 140.0 140.0 140.0 140.0 140.0
Ft. St. Vrain 6 Gas CT Own 140.0 140.0 140.0 140.0 140.0 140.0 140.0 140.0 140.0 140.0 140.0
Valmont 6 Gas CT Own 43.0 43.0 43.0
Brush 1 Gas CC Purchase 50.5 50.5
Brush 2 Gas CC Purchase 68.4 68.4
Brush 3 Gas CT Purchase 25.2 25.2
Fountain Valley 1-6 Gas CT Purchase 236.4 236.4 236.4 236.4 236.4 236.4 236.4 236.4
Plains End I Gas CT Purchase 111.8 111.8 111.8 111.8
Plains End II Gas CT Purchase 107.5 107.5 107.5 107.5
Spindle Hill 1  + 2 Gas CT Purchase 271.7 271.7 271.7
Cabin Creek  A Storage Own 137.7 137.7 137.7 137.7 137.7 137.7 137.7 137.7 137.7 137.7 137.7
Cabin Creek  B Storage Own 137.7 137.7 137.7 137.7 137.7 137.7 137.7 137.7 137.7 137.7 137.7
Waste Management Biomass Purchase 3.3
Ames Hydro Own 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
Salida 2 Hydro Own 0.3 0.3 0.3 0.3
Shoshone A Hydro Own 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2
Shoshone B Hydro Own 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2
Tacoma 1 Hydro Own 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Tacoma 2 Hydro Own 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
City of Boulder - Betasso Hydro Purchase 1.7 1.7 1.7 1.7
City of Boulder - Silver Lake Hydro Purchase 1.7 1.7 1.7 1.7
City of Boulder - Lakewood Hydro Purchase 1.7 1.7 1.7 1.7
DWB - Foothills Hydro Purchase 1.3 1.3 1.3
DWB - Strontia Hydro Purchase 0.7 0.7 0.7
DWB - Dillon Hydro Purchase 1.1 1.1 1.1
DWB - Roberts Tunnel Hydro Purchase 3.4 3.4 3.4
DWB - Hillcrest Hydro Purchase 1.3 1.3 1.3
DWB - Gross Reservoir Hydro Purchase 4.5 4.5 4.5 4.5
Redlands Water & Power Hydro Purchase 0.8
Pena Station Solar Own 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
SunE Alamosa I Solar Purchase 3.1 3.1 3.0 3.0
Greater Sandhill Solar Purchase 7.4 7.4 7.3 7.3 7.3 7.2 7.2
San Luis Solar Purchase 13.8 13.7 13.7 13.6 13.5 13.5 13.4 13.3
Hooper Solar Purchase 23.1 23.0 22.9 22.8 22.7 22.6 22.4 22.3 22.2 22.1 22.0
Comanche Solar Purchase 55.5 55.2 54.9 54.7 54.4 54.1 53.9 53.6 53.3 53.1 52.8
DG - BTM Solar DG Solar Purchase 155.4 171.6 185.0 196.5 208.4 220.6 230.9 239.7 248.7 257.5 266.1
DG - Community Solar DG Solar Purchase 87.4 112.0 122.4 148.2 192.6 192.9 205.7 218.0 229.8 241.1 251.4
Titan Solar Purchase 23.4 23.2 23.1 23.0 22.9 22.8 22.7 22.6 22.4 22.3 22.2
Rush Creek I Wind Own 53.6 53.6 53.6 53.6 53.6 53.6 53.6 53.6 53.6 53.6 53.6
Rush Creek II Wind Own 26.8 26.8 26.8 26.8 26.8 26.8 26.8 26.8 26.8 26.8 26.8
Spring Canyon Wind Purchase 8.0 8.0

Summer Accredited Capacity (MW)
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Public Service Company of Colorado Generation Resources 2024‐2034

Generator Name Generation Own/
Type Purchase 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Summer Accredited Capacity (MW)

Twin Buttes Wind Purchase 10.1 10.1 10.1
Cedar Creek Wind Purchase 40.3 40.3 40.3 40.3
Peetz Table Wind Purchase 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7
Logan Wind Purchase 26.9 26.9 26.9 26.9
Northern Colorado I Wind Purchase 20.3 20.3 20.3 20.3 20.3 20.3 20.3 20.3 20.3 20.3 20.3
Northern Colorado II Wind Purchase 3.0 3.0 3.0 3.0 3.0 3.0
Cedar Creek II Wind Purchase 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3 33.3
Cedar Point Wind Purchase 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8
Limon I Wind Purchase 26.8 26.8 26.8 26.8 26.8 26.8 26.8 26.8 26.8 26.8 26.8
Limon II Wind Purchase 26.8 26.8 26.8 26.8 26.8 26.8 26.8 26.8 26.8 26.8 26.8
Limon III Wind Purchase 26.9 26.9 26.9 26.9 26.9 26.9 26.9 26.9 26.9 26.9 26.9
Golden West Wind Purchase 33.4 33.4 33.4 33.4 33.4 33.4 33.4 33.4 33.4 33.4 33.4
Bighorn Solar Purchase 113.8 113.2 112.7 112.1 111.6 111.0 110.4 109.9 109.3 108.8 108.2
Colorado Green Wind Purchase 21.7 21.7 21.7 21.7 21.7 21.7 21.7 21.7 21.7 21.7 21.7
Mountain Breeze Wind Purchase 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0 23.0
Cheyenne Ridge Wind Own 66.8 66.8 66.8 66.8 66.8 66.8 66.8 66.8 66.8 66.8 66.8
Bronco Plains Wind Purchase 40.1 40.1 40.1 40.1 40.1 40.1 40.1 40.1 40.1 40.1 40.1
Valmont 7 Gas CT Own 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0
Valmont 8 Gas CT Own 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0 40.0
Manchief 11 + 12 Gas CT Own 262.0 262.0 262.0 262.0 262.0 262.0 262.0 262.0 262.0 262.0 262.0
Sun Mountain Solar Purchase 95.3 94.8 94.4 93.9 93.4 93.0 92.5 92.0 91.6 91.1 90.7
Neptune - Solar Solar Purchase 155.7 154.9 154.1 153.4 152.6 151.8 151.1 150.3 149.6 148.8 148.1
Neptune - Storage Storage Purchase 75.6 75.6 75.6 75.6 75.6 75.6 75.6 75.6 75.6 75.6 75.6
Thunder Wolf  - Solar Solar Purchase 118.2 117.6 117.0 116.4 115.9 115.3 114.7 114.1 113.6 113.0 112.4
Thunder Wolf - Storage Storage Purchase 60.5 60.5 60.5 60.5 60.5 60.5 60.5 60.5 60.5 60.5 60.5
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1.0 PURPOSE 

• This document serves to ensure that calculations are performed by PSCo in its 
roles as Transmission Service Provider and Transmission Operator to maintain 

awareness of available transmission system capability and future flows on the 
PSCo system as well as those of PSCo neighbors. Steps in this procedure are 
used to meet the requirements of the MOD-001-1a NERC Reliability Standard 

(and subsequent versions). 

• Available Transfer Capability (ATC) is defined in the NERC Glossary as: 

A measure of the transfer capability remaining in the physical transmission network for further 
commercial activity over and above already committed uses. It is  defined as Total Transfer 
Capability less Existing Transmission Commitments (including retail customer service), less a 

Capacity Benefit Margin, less a Transmission Reliability Margin, plus Postbacks, plus 

counterflows. 

• Total Transfer Capability (TTC) is defined in the NERC Glossary as: 

The amount of electric power that can be moved or transferred reliably from one area to another 
area of the interconnected transmission systems by way of all transmission lines (or paths) 

between those areas under specified system conditions. 

2.0 APPLICABILITY AND RESPONSIBILITIES 

• Manager, Transmission Control Center – responsible for acting as the point of 

contact and managing the ATC processes; represents the PSCo Transmission 
Operator (TOP) and Transmission Service Provider (TSP) functions. 

• Manager, Real Time Planning Engineering – responsible for assisting in the 

determination and calculation of ATC. 

• Manager, Transmission Planning– responsible for representing the PSCo 

Transmission Planner (TP) and Planning Coordinator (PC) functions. 

3.0 APPROVERS 

Name Title 

Brett Gruesner Manager, Transmission Control Center (PSCo) 

Eric Barry Manager, Real Time Planning 

Gilbert Flores Manager, PSCo Transmission Planning  

 

4.0 VERSION HISTORY 

Date 
Version 
Number 

Change 
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Effective 
04/01/2011 

1.0 
Initial version – created as part of MOD-001-1 
implementation 

03/31/2013 2.0 Moved to Methodology folder from Procedures 

04/01/2013 2.1 Errata. Added IREA to attachment 5 

10/31/2014 3.0 
Updated approver list and titles. Updated contact information 
in attachment 5. 

03/31/2016 4.0 Updated contact information in Attachment 5 

11/01/2017 5.0 

Revised 4.1.1 to specify that Tri-State-Generation and 

Transmission is one of the WECC members that submits 
data to WECC’s data bank cases. Updated Attachment 5, 
Notification contact information. Revised 5.3.2 to add time 

frame for notification of affected entities prior to effective 
date of change(s). Added Section 5.3.3 to ensure 

compliance with MOD-001-1, R5. 

02/24/2020 6.0 

Revised for Transition to SPP RC. Updated Manager, 
Transmission Planning approver name.  Updated 
Attachment 5 contact information.  Added third bullet for 

authorization of NERC Waiver Letter use in Section 2.1.3.3. 

04/27/2020 7.0 

Revised 2.1.3.11 to add Power Transfer Distribution Factor 
Methodology and use of Pseudo TTC; Revised 5.3.1 to 

distribute ATCID prior to effective date; Revised 5.3.2 to 
reflect change to 5.3.1 

10/18/2021 8.0 Updated the list of approvers. 

12/01/2022 8.1 Updated the list of approvers. 

06/01/2023 8.2 Updated the list of approvers. 

12/01/2023 9.0 

Clarifications added to ATC Methodology and Attachment 1, 

section 3.  Attachment 5 contacts updated. Expanded 
Counterflow description in Section 4.1.4. 

 

Methodology 

1. ATC Methodology  

1.1. PSCo has selected the “Rated System Path Methodology” as described in NERC 

Reliability Standard MOD-029-2a to calculate TTC and ATC for ATC Paths. 

1.2. PSCo also uses Transmission Reliability Margin (TRM) as described in NERC 

Reliability Standard MOD-008-1, and implemented per PSCo’s Transmission 
Reliability Margin Implementation Document (TRMID). 

1.3. PSCo does not use “Capacity Benefit Margin” (NERC Standard MOD-004-1), “Area 

Interchange Methodology” (NERC Standard MOD-028-2), or “Flowgate Methodology” 
(NERC Standard MOD-030-2). 
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2. Calculation of Total Transfer Capability (TTC)  

2.1. The Manager, Transmission Control Center shall ensure that personnel conduct 
calculations using computer models to compute TTC in the following manner: 

2.1.1. Coordinate with the Real Time Planning (RTP) group and Transmission 
Planning (TP) group to develop and run studies that satisfy the requirements 
listed in Attachment 1 and the following steps. 

2.1.2. When calculating TTC, assumptions shall be no more limiting than those used 
in the planning of operations for the corresponding time period studied, providing 

such planning of operations has been performed for that time period.  

2.1.2.1. Ensure assumptions (if used) such as contingencies, loop flow, 
generation re-dispatch, switching operating guides or data sources for load 

forecast and facility outages are clearly identified and able to be retrieved for 
verification at a later date. 

2.1.3. Coordinate with the RTP group to calculate TTC as follows: 

2.1.3.1. Establish the TTC at the lesser of the value calculated below in steps 
2.1.3.2 through 2.1.3.11 or any System Operating Limit (SOL) for that ATC 

Path. 

2.1.3.2. Except where otherwise specified within this procedure, adjust base case 

generation and load levels within the updated power flow model to determine 
the TTC (maximum flow or reliability limit) that can be simulated on the ATC 
Path while at the same time satisfying all planning criteria contingencies as 

follows: 

• When modeling normal conditions, all Transmission Elements will be 

modeled at or below 100% of their continuous rating. 

• When modeling contingencies the system shall demonstrate transient, 

dynamic and voltage stability, with no Transmission Element modeled 
above its Emergency Rating. 

• Uncontrolled separation shall not occur. 

2.1.3.3. IF the power flow model determines there is a “flow limited” TTC below 
the facility rating, THEN the thermal rating (or historical practice 

methodology) of that path may be used to set TTC. 

• Note – evidence must be retained to demonstrate that the path was flow 
limited. 

• Note – this is permitted as indicated in the NERC Letter shown in 
Attachment 6, until superseded by subsequent approved guidance from 

NERC.   
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o IF the NERC waiver letter is exercised and the facility rating

option is used, THEN additional review and approval shall be
obtained from the Manager, Real Time Planning, and

Manager, Transmission Planning for all instances.  Evidence
of this review and approval shall be retained (e.g. email)

2.1.3.4. IF it is impossible to actually simulate a reliability-limited flow in a 

direction counter to prevailing flows (on an alternating current Transmission 
line), THEN set the TTC for the non-prevailing direction equal to the TTC in 

the prevailing direction.  

2.1.3.5. IF the TTC in the prevailing flow direction is dependant on a Special 
Protection System (SPS), THEN set the TTC for the non-prevailing flow 

direction equal to the greater of the maximum flow that can be simulated in 
the non-prevailing flow direction or the maximum TTC that can be achieved 

in the prevailing flow direction without use of a SPS. 

2.1.3.6. IF an ATC Path whose capacity is limited by contract, THEN set TTC on 
the ATC Path at the lesser of the maximum allowable contract capacity or the 

reliability limit as determined by step 2.1.3.1. 

2.1.3.7. IF an ATC Path who’s TTC varies due to simultaneous interaction with 

one or more other paths, THEN develop a nomogram describing the 
interaction of the paths and the resulting TTC under specified conditions. 

2.1.3.8. Determine if the TTC for the ATC Path being studied has an adverse 

impact on the TTC value of any existing path by modeling the flow on the 
path being studied at its proposed new TTC level simultaneous with the flow 

on the existing path at its TTC level while at the same time honoring the 
reliability criteria outlined in step 2.1.3.1.  

2.1.3.8.1. Include the resolution of this adverse impact in its study report for the 

ATC Path. 

2.1.3.9. IF multiple ownership of Transmission rights exists on an ATC Path, 

THEN allocate TTC of that ATC Path in accordance with the contractual 
agreement made by the multiple owners of that ATC Path. 

2.1.3.10. For ATC Paths whose path rating, adjusted for seasonal variance, was 

established, known and used in operation since January 1, 1994, and no 
action has been taken to have the path rated using a different method, set 

the TTC at that previously established amount. 

2.1.3.11. When necessary on ATC Paths that are Contingency Limited, utilize the 
Power Transfer Distribution Factor (PTDF) Methodology to adjust TTC to 

reflect the impacts from parallel flows, losses, and load consumption, as 
indicated in the steps below.  
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(Note - The Existing Transmission Commitments (ETC) along the ATC 

Path are calculated based on an assumption that 100% of those 
commitments will flow on the ATC Path elements. Without adjusting the 

TTC by using a PTDF when studies indicate the need to do so, an 
inherent misalignment would be present in the ATC calculation.) 

2.1.3.11.1. For the Contingency Limited ATC Paths that are not determined 

by joint TTC studies, the following PTDF Methodology will be used to 
determine the posted TTC: 

The Power Transfer Distribution Factor (PTDF) represents the change in 
flow on a line due to a change in transfer between two regions. The 
equation below shows the change in the MW flow (f) on line l over the 

change in generator output (P) at bus i. 

2.1.3.11.2. The PTDF of an ATC Path will be studied by calculating the 
change in MW flow on the defining elements between the POR and 
POD regions by scaling generation at the POR, and load at the POD. If 

there is no generation at the POR, then OASIS generation scheduled at 
the POR can be used. If there is not enough load at the POD, a 
demonstrative load may be added. 

2.1.3.11.3. The MW transfer flow will be calculated using the appropriate 
Contingency Limited power flow case. 

2.1.3.11.4. The Pseudo TTC is a calculation of the PTDF and the TTC 
determined in the Contingency Limited power flow case. 

2.1.3.11.5. If the Pseudo TTC is greater than the net FAC-008 rating, the net 
FAC-008 rating will be the posted TTC. The MOD-029 Study Report will 

differentiate these paths from the Flow Limited ATC Paths. Otherwise 
the Psuedo TTC will be the posted TTC. 

2.1.4. Create a study report that describes the steps above that were undertaken, 

including the contingencies and assumptions used, when determining the TTC 
and the results of the study. IF three-phase fault damping is used to determine 

stability limits, THEN the report shall also identify the percent used and include 
justification for use unless specified otherwise in this procedure. 

2.1.5. Within 7 calendar days of the finalization of the study report, the Manager, 

Transmission Control Center shall make available to the Transmission Service 
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Provider of the ATC Path, the most current value for TTC and the TTC study 

report documenting the assumptions used and steps taken in determining the 
current value for TTC for that ATC Path. 

• Note – for PSCo, the Manager, Transmission Control Center is the PSCo 
TOP and TSP. 

 

3. Calculation of Existing Transmission Commitments (ETC)  

3.1. The Manager, Transmission Control Center shall ensure that personnel conduct 

calculations to compute ETC using the equations in Attachment 2. 

 

4. Calculation of ATC 

4.1. The Manager, Transmission Control Center shall ensure that personnel conduct 
calculations using computer models to compute ATC in the following manner: 

4.1.1. Data from the following entities are used in conjunction with PSCo data to 
calculate ATC: 

• WECC data bank cases (which are comprised of data submitted by WECC 

members, including Tri-State Generation and Transmission Association.) 

• Western Area Power Administration (TOT studies) 

• Platte River Power Authority (TOT studies) 

• Public Service Company of New Mexico 

4.1.2. The ATC calculation model shall use the equations in Attachment 3.  

4.1.3. When calculating ATC, assumptions shall be no more limiting than those used 
in the planning of operations for the corresponding time period studied, providing 

such planning of operations has been performed for that time period.  

• Note - Ensure assumptions (if used) such as contingencies, loop flow, 

generation re-dispatch, switching operating guides or data sources for load 
forecast and facility outages are clearly identified and able to be retrieved for 

verification at a later date. 

4.1.4. Counterflows  

4.1.4.1. Counterflows are schedules (eTags) which are flowing in the opposite 

direction of the prevailing ATC Path.  Schedules may be flowing on firm or 
non-firm transmission.  
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4.1.4.2. In the Operating and Scheduling Horizons non-firm ATC will include 

counter flows of schedules (eTags) on all ATC Paths, unless otherwise noted 
in PSCo’s OASIS General Business Practices. 

4.1.4.3. In the Planning Horizon non-firm ATC will not include any counterflow 
schedules with the excepton of the Lamar DC Tie.  For all other ATC Paths, 
counterflows will assumed to be zero, unless otherwise noted in PSCo’s 

OASIS General Business Practices.  

4.1.4.4. Firm ATC will never include counterflow schedules. 

4.1.5. Allocate ATC as follows: 

4.1.5.1. IF more than one line comprises an ATC path, THEN allocate the ATC to 
the entire set of lines as a whole. 

4.1.5.2. IF there are multiple owners of an ATC path, THEN allocate ATC 
according to contractual arrangements. 

4.1.5.3. IF there are concerns raised regarding forward-looking congestion 
management, seams coordination, or other issues as identified by the TSP or 
other TSPs, THEN the Manager, Transmission Control Center shall 

coordinate with the RTP group to determine if a change to the methodology 
or process within the methodology should be included to handle those 
concerns within the calculation and allocation. 

4.1.6. Include planned generation and transmission outages, consistent with those 
reported in the Control Room Operation Window (CROW)) (which includes partial 

day, and partial month outages) into the model that computes the ATC values.  

4.1.6.1. IF there are outages from other TSPs that cannot be mapped to the 
model used to calculate ATC, THEN the Manager, Transmission Control 

Center shall coordinate with the RTP group to determine if a manual 
adjustment is required in the model to account for the outage. 

4.2. ATC values shall be calculated for the following time increments: 

4.2.1. Hourly values for at least the next 48 hours. 

4.2.2. Daily values for at least the next 31 calendar days. 

4.2.3. Monthly values for at least the next 12 months (months 2-13). 

4.3. ATC values shall be calculated for at the following frequencies (unless none of the 

values in the ATC calculation have changed): 

4.3.1. Hourly values, once per hour. 

4.3.2. Daily values, once per day. 

4.3.3. Monthly values, once per week. 
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5. Administration

5.1. Providing Data to other TOPs and TSPs for ATC Calculation Purposes

5.1.1. PSCo provides data for ATC calculation purposes to: 

• Platte River Power Authority

• Western Area Power Administration

• WECC (to populate data bank base cases)

5.1.2. IF a TOP or TSP not listed above desires data for ATC calculation purposes, 

THEN contact the Manager, Transmission Control Center at the address or phone 
number listed in step 5.4.1. 

5.2. Availability of ATCID 

5.2.1. The Manager, Transmission Control Center shall ensure the ATCID is posted 
on PSCo’s OASIS website. 

5.2.2. IF an entity cannot access the PSCo website, THEN contact the Manager, 
Transmission Control Center at the address or phone number listed in step 5.4.1 

to obtain a direct copy or get instructions on how to get access to the PSCO 
OASIS website. 

5.3. Distribution of proposed changes to the ATCID 

5.3.1. The Manager, Transmission Control Center will notify the entities in Attachment 
5 of proposed changes to the ATCID prior to the proposed effective date. 

5.3.2. IF an entity has concerns regarding changes to the ATCID, THEN contact the 
Manager, Transmission Control Center at the address or phone number listed in 
step 5.4.1 prior to implementation.  Concerns regarding the ATCID after the 

effective date of changes may be conveyed to the Manager, Transmission Control 
Center as explained in 5.4.1, however, those concerns may not be addressed 

before the next scheduled review of this procedure, at the discretion of the 
Manager, Transmission Control Center. 

5.3.3. The Manager, Transmission Control Center, shall provide the entities identified 
in Attachment 5 with a final version of the ATCID after comments from affected 
entities are addressed and internal approval has been obtained The final 

approved ATCID shall then be posted on PSCo’s OASIS site in accordance with 
5.2.1.  

5.4. Sharing of Data Used to Determine ATC 
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5.4.1. Requests for the data supporting ATC calculations shall be directed to the 

Manager, Transmission Control Center at the address or phone number listed 
below. 

Phone Number: 

303-273-4782 

Mailing Address:  

Manager, Transmission Control Center (PSCo) 

Attn: ATC Data Request 

18201 West 10th Ave.  

Golden, CO, 80401 

5.4.2. Requests are permitted from: 

5.4.2.1. Transmission Operators (TOPs), Transmission Service Providers 
(TSPs), Reliability Coordinators (RCs), or Planning Coordinators (PCs). 

5.4.3. Data requests for up to 13 months into the future are permitted on the items in 
Attachment 4. 

5.4.4. The Manager, Transmission Control Center shall begin to provide the 

information, within 30 days of receiving the request. 

5.4.5. The data shall be made available on the schedule specified by the requestor 
(not more frequently than once per hour, unless mutually agreed by the requestor 

and PSCo).  

5.4.6. The data shall be made available by one of the two methods (or any alternative 

mutually agreed upon method): 

• posting to a website or location from which the requestor will be able to

obtain the data

• direct transfer of the data (e.g. email)

5.5. The Manager, Transmission Control Center shall ensure personnel track the 

cumulative hours that hourly values are not calculated but that a change in the 
calculated value identified in the ATC equation occurred. (Note – the MOD-001-1 

standard permits up to 175 hours of no calculation before a violation limit is reached) 

5.6. Document Retention 

5.6.1. Requests for ATC data and communications regarding proposed ATCID 

changes shall be retained as evidence of compliance with the applicable NERC 
Standards. 

P-38

Appendix P 
Proceeding No. 24M-0050E 

Page 38 of 84



Methodology Document 

Public Service Company of Colorado 

M-004  Available Transfer Capability Implementation

Document (ATCID)
Version: 
9.0

File Name: PSC-PRO-PSCo M-004 Available Transfer Capability Implementation 
Document (ATCID) 

Page 10 of 
22 

5.7. Availability of TTC Study Report and TTC Values 

5.7.1. IF a TSP desires a copy of the TTC study and the TTC values, THEN contact 
the Manager, Transmission Control Center at the address or phone number listed 

in step 5.4.1. 
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Attachment 1 

TTC Model Criteria 

The following describes the TTC model criteria.  The model shall: 

1. Include at least:

• The Transmission Operator area. Equivalent representation of radial lines and
facilities 161kV or below is allowed.

• All Transmission Operator areas contiguous with its own Transmission Operator

area. (Equivalent representation is allowed.)

• Any other Transmission Operator area linked to the Transmission Operator’s area

by a joint operating agreement. (Equivalent representation is allowed.)

• Models all system Elements as in-service for the assumed initial conditions.

• Models all generation (may be either a single generator or multiple generators) that
is greater than 20 MVA at the point of interconnection in the studied area.

• Models phase shifters in non-regulating mode, unless otherwise specified in this
procedure.

• Uses Load forecast by Balancing Authority.

• Uses Transmission Facility additions and retirements.

• Uses Generation Facility additions and retirements.

• Uses Special Protection System (SPS) models where currently existing or
projected for implementation within the studied time horizon.

• Models series compensation for each line at the expected operating level unless
specified otherwise in this procedure.

• Includes any other modeling requirements or criteria specified in this procedure.

2. Use Facility Ratings as provided by Transmission Owner and Generator Owners.

3. The model shall use the WECC approved, and RMOSG (Rocky Mountain Operating

Study Group) modified, heavy summer case for the upcoming year, and the bus
subsystem of area 70 (PSCo BA Area), and 73 (WACM BA Area).  Adjustments to the
cases include, but are not limited to:
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• PSCO’s line ratings per the latest FAC-008-03. 

• Facility status changes due to normal operations, planned facility outages, or 
known retirements. 

• New facilities due to topology changes, or upcoming planned projects. 

• Real Time Planning Group (RTP) shall coordinate these checks and adjustments 

with Transmission Planning (TP) and the Manager of the Transmission Control 
Center. 

• The cutoff date for inclusion shall be the end of the relevant operating season for 
the year the study is performed. 

• Please refer to the TTC Study Report for details of all adjustments to generation in 

the creation of each stressed case used to determine TTC for each ATC path. 

• Cases used in this study shall be stored in the same location as the TTC Study 

Report and be easily retrievable. 

P-41

Appendix P 
Proceeding No. 24M-0050E 

Page 41 of 84



Methodology Document 

Public Service Company of Colorado 

M-004  Available Transfer Capability Implementation

Document (ATCID)
Version: 
9.0

File Name: PSC-PRO-PSCo M-004 Available Transfer Capability Implementation 
Document (ATCID) 

Page 13 of 
22 

Attachment 2 

ETC Equations 

ETCF = NLF + NITSF + GFF + PTPF + RORF + OSF

NLF is the f irm capacity set aside to serve peak Native Load forecast commitments for the time period 

being calculated, to include losses, and Native Load growth, not otherwise included in Transmission 

Reliability Margin or Capacity Benef it Margin. 

NITSF is the f irm capacity reserved for Network Integration Transmission Service serving Load, to 

include losses, and Load growth, not otherwise included in Transmission Reliability Margin or Capacity 

Benef it Margin. 

GFF is the f irm capacity set aside for grandf athered Transmission Service and contracts for energy 

and/or Transmission Service, where executed prior to the ef fective date of  a Transmission Service 

Provider’s Open Access Transmission Tarif f  or “safe harbor tarif f .” 

PTPF is the f irm capacity reserved f or conf irmed Point-to-Point Transmission Service. 

RORF is the f irm capacity reserved for Roll-over rights for contracts granting Transmission Customers 
the right of  f irst refusal to take or continue to take Transmission Service when the Transmission 

Customer’s Transmission Service contract expires or is eligible for renewal. 

OSF is the f irm capacity reserved f or any other service(s), contract(s), or agreement(s) not specif ied 

above using Firm Transmission Service as specif ied in the ATCID. 

ETCNF = NITSNF + GFNF + PTPNF + OSNF

NITSNF is the non-f irm capacity set aside for Network Integration Transmission Service serving Load 
(i.e., secondary service), to include losses, and load growth not otherwise included in Transmission 

Reliability Margin or Capacity Benef it Margin. 

GFNF is the non-f irm capacity set aside for grandfathered Transmission Service and contracts for energy 
and/or Transmission Service, where executed prior to the ef fective date of  a Transmission Service 

Provider’s Open Access Transmission Tarif f  or “safe harbor tarif f .” 

PTPNF is non-f irm capacity reserved for conf irmed Point-to-Point Transmission Service. 

OSNF is the non-f irm capacity reserved for any other service(s), contract(s), or agreement(s) not 

specif ied above using non-f irm transmission service as specif ied in the ATCID. 
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Attachment 3 

ATC Equations 

ATCF = TTC – ETCF – CBM – TRM + PostbacksF + counterflowsF 

ATCF is the f irm Available Transfer Capability for the ATC Path for that period. 

TTC is the Total Transfer Capability of  the ATC Path for that period. 

ETCF is the sum of  existing f irm commitments for the ATC Path during that period. 

CBM is the Capacity Benef it Margin for the ATC Path during that period. 

TRM is the Transmission Reliability Margin for the ATC Path during that period. 

PostbacksF are changes to f irm Available Transfer Capability due to a change in the use of  

Transmission Service for that period, as def ined in Business Practices. 

counterf lowsF are adjustments to f irm Available Transfer Capability as determined by the Transmission 

Service Provider and specif ied in the ATCID. 

ATCNF = TTC – ETCF – ETCNF – CBMS – TRMU + PostbacksNF + counterflowsNF 

ATCNF is the non-f irm Available Transfer Capability for the ATC Path for that 

period. 

TTC is the Total Transfer Capability of  the ATC Path for that period. 

ETCF is the sum of  existing f irm commitments for the ATC Path during that period. 

ETCNF is the sum of  existing non-f irm commitments for the ATC Path during that period. 

CBMS is the Capacity Benef it Margin for the ATC Path that has been scheduled during that period. 

TRMU is the Transmission Reliability Margin for the ATC Path that has not been released for sale 

(unreleased) as non-f irm capacity by the Transmission Service Provider during that period. 

PostbacksNF are changes to non-f irm Available Transfer Capability due to a change in the use of  

Transmission Service for that period, as def ined in Business Practices. 

counterf lowsNF are adjustments to non-f irm Available Transfer Capability as determined by the 

Transmission Service Provider and specif ied in the ATCID. 
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Attachment 4 

Data That Can Be Provided Upon Request 

 

Refer to the body of this procedure regarding the process for requesting the following 
information.  The MOD-001-1 Standard specifies: 

R9.1.1. If  the Transmission Service Provider uses the data requested in its transfer or Flowgate 

capability calculations, it shall make the data used available. 

R9.1.2. If  the Transmission Service Provider does not use the data requested in its transfer or 

Flowgate capability calculations, but maintains that data, it shall make that data available. 

R9.1.3. If  the Transmission Service Provider does not use the data requested in its transfer or 
Flowgate capability calculations, and does not maintain that data, it shall not be required to 

make that data available. 

• Expected generation and Transmission outages, additions, and retirements. 

• Load forecasts. 

• Unit commitments and order of  dispatch, to include all designated network resources and other 

resources that are committed or have the legal obligation to run, as they are expected to run, in one of  

the following formats chosen by the data provider: 

o Dispatch Order 

o Participation Factors 

o Block Dispatch 

• Aggregated f irm capacity set-aside for Network Integration Transmission Service and aggregated non-

f irm capacity set aside for Network Integration Transmission Service (i.e. Secondary Service). 

• Firm and non-f irm Transmission reservations. 

• Aggregated capacity set-aside for Grandfathered obligations 

• Firm roll-over rights. 

• Any f irm and non-f irm adjustments applied by the Transmission Service Provider to ref lect parallel path 

impacts. 

• Power f low models and underlying assumptions. 

• Contingencies, provided in one or more of  the following formats: 

o A list of  Elements 

o A list of  Flowgates 

o A set of  selection criteria that can be applied to the Transmission model used by the 

Transmission Operator and/or Transmission Service Provider 

• Facility Ratings. 

• Any other services that impact Existing Transmission Commitments (ETCs). 
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• Values of  Capacity Benef it Margin (CBM) and Transmission Reliability Margin (TRM) for all ATC Paths.

• Values of  TTC and ATC for all ATC Paths for those Transmission Service Providers receiving the

request that do not consider Flowgates when selling Transmission Service.

• Source and sink identif ication and mapping to the model.
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Attachment 5 

Entities to be Notified Prior to ATCID Changes 

NERC Reliability Standard MOD-001-1a requires that the Transmission Operator make 
available its ATCID to certain parties listed in the standard. 

The list below are the entities identified that shall receive notification (Prior to the effective 
date) when changes to the ATCID are proposed. (Identified in the NERC Registry 8/11/2017) 

Entity email 
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Public Service Company 

of Colorado 

Updated: 11/01/2023 

Brett Gruesner 

Manager, Transmission Control Center (PSCo) 
18201 West 10th Ave.  
Golden, CO, 80401 
Office: 303-273-4782 

Brett.J.Gruesner@xcelenergy.com 

Nick Seitz 
Senior Engineer 

18201 West 10th Ave.  
Golden, CO, 80401 
Office: 303-273-4654 
Nicholas.K.Seitz@xcelenergy.com 

X X X X X 

Southwestern Public 

Service Company 

Updated: 11/01/2023 

Kyle McMenamin  

Manager, Transmission Control Center (SPS) 
Office: 806-640-6306 
Kyle.McMenamin@xcelenergy.com 

X X X X 

Tri State Generation & 
Transmission Association 

Updated: 11/01/2023 

Igor Kormaz  
Operations Support Manager 

Office: 303-254-3493 
ikormaz@tristategt.org 

Ryan Hubbard 

Senior Manager Transmission Business 
Strategy 
Office: 303-254-3025 

rhubbard@tristategt.org 

Kevin Cloud 
Senior OASIS/OATT Administrator 

Office: 303-254-3284 
kcloud@tristategt.org 

Rocky Ray 

OASIS/OATT Administrator 
Office: 303-254-3017 
rray@tristategt.org 

X X X X X 
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Platte River Power 
Authority 

Updated: 11/01/2023 

Matt Thompson 
Operations Specialist and OASIS Administrator 

Office: (970) 229-1686 
thompsonm@prpa.org 

Derek Book 

Operations Specialist 
Office: 970-229-5391 
bookd@prpa.org 

Jeremy Brownrigg 
Transmission Planner 
brownriggj@prpa.org 

X X X X X X 

Western Area Power 
Administration – Rocky 
Mountain Region 

AND 

Western Area Power 
Administration – Desert 
Southwest Region 

Updated: 11/01/2023 

Jonathon W. Steward 
Transmission Business Unit Manager 
Western Area Power Administration/Rocky Mt. 

Region 
Office: 602-605-2774 
Steward@WAPA.GOV 

Sean Erickson 
Transmission Policy Advisor 
Western Area Power Administration/Rocky Mt. 
Region 

Office: 970-461-7584 
Erickson@WAPA.GOV 

Compliance Managers 

reliabiltycompliance@wapa.gov 

Steve Robinson 

Srobinson@WAPA.GOV 

X X X X X 

Public Service Company 
of New Mexico 

Updated: 11/01/2023 

Aidan Gallegos 
Manager, System Operations 
Public Service Company of New Mexico 

Alvarado Square - MS EP11 
Albuquerque, NM 87158 
Office: 505 241-2191  
Aidan.Gallegos@pnm.com 

Karen Reedy 
Transmission Planning 
Office: 505-241-4591 
PNMTransPlanCompliance@pnmresources.com 

X X X X X 

Black Hills Colorado 
Electric  

Updated: 11/01/2023 

Eric M. East 
Manager, Tariff and Contract Administration 
Office: 605-721-2261 

Eric.East@blackhillscorp.com 

X X X X 

Colorado Springs Utilities 

Updated: 11/01/2023 

Warren Rust  
Electric System Operations Superintendent 
Office: 719-668-4128 

rrust@csu.org 

Jeff Hanson 
Transmission System Engineer 

Office: 719-668-8125 
jhanson@csu.org 

X X X X X 
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Intermountain Rural 
Electric Association 

Updated 11/01/2023 

Pamela Feuerstein, PE 
Chief Operating Officer 

P.O. Drawer A 
5496 North U.S. Highway 85 
Sedalia, CO 80135 
Office: 720-733-5489 

PFeuerstein@irea.Coop 

Andy Minter 

Transmission Operations Manager 
Office: 720-733-5578 
aminter@irea.coop 

X X 

Southwest Power Pool 

Updated: 11/01/2023 

CJ Brown 
Director, SPP Operations 
Office: 501-614-3569 

cbrown@spp.org 

Derek Hawkins 
Manager, Reliability 

Office: 501-688-1662 
dhawkins@spp.org 

OpsAFCEng@spp.org 

X X X X X 

California Independent 
System Operator 

Updated: 11/01/2023 

Procedure Control Desk 
procctrldesk@caiso.com 

Ops Planning South  
Ops-Planning-South@caiso.com 

X X X X X 
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Attachment 6 

NERC Director of Enforcement grants extension of time for MOD-029-1 R2.1 

http://www.nerc.com/docs/compliance/MOD-029%20letter-AJR%202011MAR03.pdf  
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1.0 PURPOSE 

• This document serves to promote the consistent and reliable calculation, 
verification, preservation, and use of Capacity Benefit Margin (CBM) to support 
analysis and system operations.  Steps in this procedure are used to meet the 
requirements of the MOD-004-1 NERC Reliability Standard (and subsequent 
versions). 

• CBM is defined in the NERC Glossary as: 

The amount of firm transmission transfer capability preserved by the transmission provider for 
Load-Serving Entities (LSEs), whose loads are located on that Transmission Service Provider’s 
system, to enable access by the LSEs to generation from interconnected systems to meet 
generation reliability requirements. Preservation of CBM for an LSE allows that entity to reduce 
its installed generating capacity below that which may otherwise have been necessary without 
interconnections to meet its generation reliability requirements. The transmission transfer 
capability preserved as CBM is intended to be used by the LSE only in times of emergency 
generation deficiencies. 

2.0 APPLICABILITY AND RESPONSIBILITIES 

• PSCo Control Center Manager – responsible for acting as the point of contact 

and managing the CBM processes. 

• Manager, Real Time Planning – responsible for assisting in the review of CBM 
set aside requests; responsible for determination of CBM values to be used by 
the PSCo Transmission Service Provider. 

• Manager, PSCo Transmission Planning – responsible for assisting in the review 
of CBM set aside requests; responsible for determination of CBM values to be 
used for transmission planning. 

• Transmission Control Center Operators – responsible for administering the 
steps for use of CBM. 

• Load Serving Entities (LSEs), Resource Planners (RPs) – responsible for 

making requests and providing information as indicated in this procedure when 
requesting CBM set aside or requesting use of CBM. 

3.0 APPROVERS 

Name Title 

Brett Gruesner PSCo Control Center Manager 
Eric Barry Manager, Real Time Planning 

Gilbert Flores Manager, PSCo Transmission Planning 
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4.0 VERSION HISTORY 

Date 
Version 
Number 

Change 

Effective 
4/1/2011 

1.0 
Initial version – created as part of MOD-004-1 
implementation 

10/31/14 2.0 
Updated approver list. Updated titles. Updated attachment 
1 contact list 

3/30/2016 3.0 Version 3 was never approved nor implemented. 

1/20/2023 4.0 
Updated approver list and approver job titles; Updated all 
information in the table on Attachment 1 

12/1/2023 5.0 Updated approver list, and Attachment 1. 

 
 
Methodology 

1. Transmission Capacity Set Aside Request Process  

1.1. Load Serving Entities (LSEs) and Resource Planners (RPs) within the PSCo 
Balancing Authority Area that need Transmission capacity to be set aside as CBM 
shall: 

1.1.1. Determine their need for CBM based on one or more of the following methods 
to determine the Generation Import Capability Requirement (GCIR). 

• Loss of Load Expectation (LOLE) studies. 

• Loss of Load Probability (LOLP) studies. 

• Deterministic risk-analysis studies. 

• Reserve margin or resource adequacy requirements established by other 

entities, such as municipalities, state commissions, regional transmission 
organizations, independent system operators, Regional Reliability 
Organizations, or regional entities. 

1.1.2. Identify the expected import path(s) or source region(s). 

1.1.3. Identify the desired time frame (start, end) for the need. 

1.1.4. Provide the technical point of contact for the requesting entity (name, phone 
number, email address) 

1.1.5. Provide information from steps above, at least 60 days prior to the desired start 
time, to the following point of contact at the PSCo Transmission Service Provider 
(TSP) via the address below or contact the Manager, Transmission Control 
Center for an email address to send the request: 
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Phone Number:  

303-273-4782 

Mailing Address:  

Manager, Transmission Control Center (PSCo) 

Attn: CBM Request 

18201 West 10th Ave.  

Golden, CO, 80401 

 

 

2. Establishing CBM  

• Note – Prior to MOD-004-1 effective date, PSCo maintained a value of zero (“0”) 
CBM.  Until a CBM set aside request is received pursuant to Section 1 and a CBM 
value is established per Section 2, a CBM value of zero (“0”) value will be 
established for all ATC import paths. 

2.1. Upon receipt of a Transmission capacity set aside request, the Manager, 
Transmission Control Center will coordinate with Real Time Planning Engineering 
(RTPE) and Transmission Planning (TP) to review the request to determine the 
amount of Transmission capacity that can be set aside to accommodate the 
requestor’s needs. 

2.1.1. RTPE or TP shall contact the requestor to review the basis and parameters for 
their request. 

2.1.2. The analysis shall include a review of the requestor’s assumptions and studies 
(including, but not limited to, reserve margin or resource adequacy requirements) 
used to determine the Generation Capability Import Requirement (GCIR). 

2.1.3. The analysis may include factors such as existing ATC, for the requested import 
path. 

2.2. Based on the analysis by RTPE or TP, the Manager, Transmission Control Center 
will establish a CBM value for ATC import path(s). (Note - this value may be zero for 
some or all of the paths).  

2.2.1. The Manager, Transmission Control Center will contact the requestor and 
discuss the proposed CBM values.  

2.2.2. IF there is disagreement on the proposed CBM values, THEN a review between 
the requestor and the Manager, Transmission Control Center shall be held to 
determine if any adjustments to the studies or assumptions should occur. 
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2.2.3. The CBM values shall be allocated based on the expected import paths or 
source regions provided by the requestor 

2.2.4. The CBM values shall be determined by RTPE for 13 full calendar months 
(months 2 -14) following the current month (month in which value is determined). 

2.2.4.1. These values will be used in the calculation of ATC. 

2.2.5. The CBM values shall be determined by TP for 13 full calendar months (years 2 
-10) following the current year (year in which value is determined). 

2.2.5.1. These values will be used in planning. 

2.2.6. The CBM values will be determined at least every 13 months. 

2.3. Within 31 days after establishing or revising CBM values, the Manager, 
Transmission Control Center will notify all LSEs and RPs that requested CBM 
Transmission capacity to be set aside, the amount of CBM set aside. 

2.3.1. CBM values will also be posted on the PSCo Open Access Same Time 
Information System (OASIS). 

  

3. Use of CBM  

3.1. Energy Deficient Entities (LSEs or BAs) requesting the use of CBM shall: 

3.1.1. Request and receive a NERC Energy Emergency Alert (EEA) 2 or higher 
status. 

3.1.2. Use a valid OASIS CBM reservation number in the Request for Interchange. 

3.2. Upon receipt of a Request for Interchange using CBM, the Transmission Control 
Center operators shall: 

3.2.1. Verify the load of the energy deficient entity is within the PSCo Transmission 
Service Provider area. 

3.2.2. Verify the declaration of an EEA 2 or higher by the Reliability Coordinator (RC) 
for the PSCo Balancing Authority by checking status with the RC via WECCnet or 
telephone. 

3.2.3. Verify that any out of service transmission elements that could provide 
additional transfer capability are not available to be returned to service  

3.2.4. Verify that CBM is available by checking the availability on OASIS 

3.2.4.1. IF CBM was reserved as non-firm under the provisions of Section 4 then 
curtail those transactions as necessary to make CBM available to the Energy 
Deficient Entity. 
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3.2.4.2. IF the amount of CBM requested exceed the amount available and 
established under Section 2, THEN that request will be considered on a case 
by case basis to include the following factors: 

• Additional transfers across the path(s) would not cause a reliability 

risk  

• Concurrence from the WECC RC to allow additional transfers and to 
suspend, temporarily, scheduling limits 

• Firm Arranged Interchange will not be curtailed 

• Entities already using the CBM will be contacted to see if some can 
be released 

3.2.5. Evaluate the entity’s need to have waived, within the bounds of reliable 
operation, Real-time timing and ramping requirement.  Communication with the 
Energy Deficient Entity may be needed. 

3.2.6. Approve the Arranged Interchange using CBM by the Energy Deficient Entity 
AFTER meeting steps 3.2.1 through 3.2.5 

 

4. Conditions Under Which CBM May be Available as Non-firm Service  

4.1. Transmission capacity set aside as CBM may be release as non-firm service when 
no EEA2 or higher has been declared for the PSCo Balancing Authority Area. 

4.1.1. Unused portions of any CBM, if released as non-firm service, will be available 
on OASIS. 

 

5. Administration  

5.1. Availability of CBMID 

5.1.1. The Manager, Transmission Control Center shall ensure the CMBID is posted 
on PSCo’s OASIS website. 

5.1.2. IF an entity cannot access the PSCo website, THEN contact the Manager, 
Transmission Control Center at the address or phone number listed in step 1.1.5 
to obtain a direct copy or get instructions on how to get access to the PSCO 
OASIS website. 

5.2. Distribution of proposed changes to the CBMID 

5.2.1. The Manager, Transmission Control Center will notify the entities in Attachment 
1 of proposed changes to the CBMID prior to the proposed CBMID effective date. 
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5.2.2. IF an entity has concerns regarding changes to or the content of the CBMID, 
THEN contact the Manager, Transmission Control Center at the address or phone 
number listed in step 1.1.5. 

5.3. Distribution of CBM values 

5.3.1. New or revised CBM values will be conveyed within 31 days under step 2.3 to 
those LSEs or RPs requesting CBM set aside. 

5.4. Sharing of Models and Data Used to Determine CBM 

5.4.1. Requests for models, data, and supporting information shall be directed to the 
Manager, Transmission Control Center at the address or phone number listed in 
step 1.1.5. 

5.4.2. Requests are permitted from 

5.4.2.1. Associated Transmission Operators (TOPs) 

5.4.2.2. Transmission Service Providers (TSPs), Reliability Coordinators (RCs), 
Transmission Planners (TPs), Resource Planners (RPs), or Planning 
Coordinators (PCs). 

5.4.3. The Manager, Transmission Control Center shall provide copies of the 
requested data, subject to confidentiality and security requirements, within 30 
days of receiving the request.   

5.5. Document Retention 

5.5.1. Request for CBM set aside, communications regarding proposed CBMID 
changes, and communications regarding established or revised CBM values shall 
be retained as evidence of compliance with the applicable NERC Standards. 
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Attachment 1 

Entities to be Notified Prior to CBMID Changes 

NERC Reliability Standard MOD-004-1 requires: 

R2. The Transmission Service Provider that maintains CBM shall make available its current CBMID to 
the Transmission Operators, Transmission Service Providers, Reliability Coordinators, Transmission 
Planners, Resource Planners, and Planning Coordinators that are within or adjacent to the 
Transmission Service Provider’s area, and to the Load Serving Entities and Balancing Authorities within 
the Transmission Service Provider’s area, and notify those entities of  any changes to the CBMID prior to 
the ef fective date of  the change. 

The list below are the entities identified that shall receive notification (Prior to the effective 
date) when changes to the CBMID are proposed. (Identified in the NERC Registry 8/11/2017) 

Entity email 

W
it
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C

o
 

N
e
ig

h
b
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r 

T
O

P
 

T
S

P
 

T
P

 

R
C

 

P
C
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P

A
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Public Service Company 
of Colorado 

 

Updated: 11/01/2023 

Brett Gruesner 
Manager, Transmission Control Center (PSCo) 
18201 West 10th Ave.  
Golden, CO, 80401 
Office: 303-273-4782 
Brett.J.Gruesner@xcelenergy.com 
 
Nick Seitz 
Senior Engineer 
18201 West 10th Ave.  
Golden, CO, 80401 
Office: 303-273-4654 
Nicholas.K.Seitz@xcelenergy.com 

X  X X X  X 

Southwestern Public 
Service Company 

Updated: 11/01/2023 

Kyle McMenamin  
Manager, Transmission Control Center (SPS) 
Office: 806-640-6306 
Kyle.McMenamin@xcelenergy.com 

 X X X X   

Tri State Generation & 
Transmission Association 

 

Updated: 11/01/2023 

Igor Kormaz  
Operations Support Manager 
Office: 303-254-3493 
ikormaz@tristategt.org 
 
Ryan Hubbard 
Senior Manager Transmission Business 
Strategy 
Office: 303-254-3025 
rhubbard@tristategt.org 
 
Kevin Cloud 
Senior OASIS/OATT Administrator 
Office: 303-254-3284 
kcloud@tristategt.org 
 
Rocky Ray 
OASIS/OATT Administrator 
Office: 303-254-3017 

X X X X X   
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rray@tristategt.org 

Platte River Power 
Authority 

Updated: 11/01/2023 

Matt Thompson 
Operations Specialist and OASIS Administrator 
Office: (970) 229-1686 
thompsonm@prpa.org 

Derek Book 
Operations Specialist 
Office: 970-229-5391 
bookd@prpa.org 

Jeremy Brownrigg 
Transmission Planner 
brownriggj@prpa.org 

X X X X X X 

Western Area Power 
Administration – Rocky 
Mountain Region 

AND 

Western Area Power 
Administration – Desert 
Southwest Region 

Updated: 11/01/2023 

Jonathon W. Steward 
Transmission Business Unit Manager 
Western Area Power Administration/Rocky Mt. 
Region 
Office: 602-605-2774 
Steward@WAPA.GOV 

Sean Erickson 
Transmission Policy Advisor 
Western Area Power Administration/Rocky Mt. 
Region 
Office: 970-461-7584 
Erickson@WAPA.GOV 

Compliance Managers 
reliabiltycompliance@wapa.gov 

Steve Robinson 
Srobinson@WAPA.GOV 

X X X X X 

Public Service Company 
of New Mexico 

Updated: 11/01/2023 

Aidan Gallegos 
Manager, System Operations 
Public Service Company of New Mexico  
Alvarado Square - MS EP11 
Albuquerque, NM 87158 
Office: 505 241-2191  
Aidan.Gallegos@pnm.com 

Karen Reedy 
Transmission Planning 
Office: 505-241-4591 
PNMTransPlanCompliance@pnmresources.com 

X X X X X 

Black Hills Colorado 
Electric  

Updated: 11/01/2023 

Eric M. East 
Manager, Tariff and Contract Administration  
Office: 605-721-2261 
Eric.East@blackhillscorp.com 

X X X X 

Colorado Springs Utilities 

Updated: 11/01/2023 

Warren Rust  
Electric System Operations Superintendent 
Office: 719-668-4128 
rrust@csu.org 

Jeff Hanson 
Transmission System Engineer 
Office: 719-668-8125 
jhanson@csu.org 

X X X X X 
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Intermountain Rural 
Electric Association 

Updated 11/01/2023 

Pamela Feuerstein, PE 
Chief Operating Officer 
P.O. Drawer A 
5496 North U.S. Highway 85 
Sedalia, CO 80135 
Office: 720-733-5489 
PFeuerstein@irea.Coop 

Andy Minter 
Transmission Operations Manager 
Office: 720-733-5578 
aminter@irea.coop 

X X 

Southwest Power Pool 

Updated: 11/01/2023 

CJ Brown 
Director, SPP Operations 
Office: 501-614-3569 
cbrown@spp.org 

Derek Hawkins 
Manager, Reliability 
Office: 501-688-1662 
dhawkins@spp.org 

OpsAFCEng@spp.org 

X X X X X 

California Independent 
System Operator 

Updated: 11/01/2023 

Procedure Control Desk 
procctrldesk@caiso.com 

Ops Planning South  
Ops-Planning-South@caiso.com 

X X X X X 
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1.0 PURPOSE 

• This document serves to promote the consistent and reliable calculation, 
verification, preservation, and use of Transmission Reliability Margin (TRM) to 
support analysis and system operations.  Steps in this procedure are used to 
meet the requirements of the MOD-008-1 NERC Reliability Standard (and 
subsequent versions). 

• TRM is defined in the NERC Glossary as: 

The amount of transmission transfer capability necessary to provide reasonable assurance that 
the interconnected transmission network will be secure. TRM accounts for the inherent 
uncertainty in system conditions and the need for operating flexibility to ensure reliable system 
operation as system conditions change. 

2.0 APPLICABILITY AND RESPONSIBILITIES 

• Manager, Transmission Control Center – responsible for acting as the point of 
contact and managing the TRM processes; represents the PSCo Transmission 
Operator (TOP) and Transmission Service Provider (TSP) functions. 

• Manager, Real Time Planning Engineering – responsible for assisting in the 
determination and calculation of TRM. 

• Manager, Transmission Planning – responsible for representing the PSCO 

Transmission Planner (TP) function. 

3.0 APPROVERS 

Name Title 

Brett Gruesner Interim PSCo Control Center Manager 
Eric Barry Manager, Real Time Planning Engineering 

Gilbert Flores Manager of Transmission Planning (PSCo) 
 
4.0 VERSION HISTORY 

Date 
Version 
Number 

Change 

Effective 
4/1/2011 

1.0 
Initial version – created as part of MOD-008-1 
implementation 

10/31/2014 2.0 
Moved to Methodology folder from Procedures. Updated 
approvers and titles. 

9/3/2019 3.0 
Changed to reflect going from Rocky Mountain Reserve 
Sharing Group (RMRG) to Northwest Power Pool (NWPP) 

6/1/2021 4.0 
Changed 1.2.2.2 and 1.2.2.3 to reflect changes made to 
OATT Attachment C, Section 2.g.i and ii 
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11/22/2022 5.0 Updated list of approvers 

06/01/2023 6.0 Updated list of approvers 

 
 
 
Methodology 

1. Establishing TRM Values  

1.1. The Manager, Transmission Control Center shall coordinate with the Real Time 
Planning Engineering group to establish values for TRM. 

1.2. Establish TRM values as follows: 

1.2.1. ONLY the following components of uncertainty may be included in the TRM 
value determination.  The following apply to all ATC paths for which a TRM value 
is determined: 

 

Uncertainty Component PSCo Treatment 

Aggregate Load forecast. Not used. 

Load distribution uncertainty. Not used. 

Forecast uncertainty in Transmission system topology 
(including, but not limited to, forced or unplanned 
outages and maintenance outages). 

Not used. 

Allowances for parallel path (loop f low) impacts. Not used. 

Allowances for simultaneous path interactions. Not used. 

Variations in generation dispatch (including, but not 
limited to, forced or unplanned outages, maintenance 
outages and location of  future generation). 

Not used. 

Short-term System Operator response (Operating 
Reserve actions ). 

Not used. 

Reserve sharing requirements. Included, based upon the Northwest Power 
Pool (NWPP) requirements, which change 
f rom time to time. 

Inertial response and f requency bias. Not used. 

 

1.2.2. TRM will be determined using the same calculation for same day and real-time, 
day ahead and pre-schedule, and beyond day-ahead and pre-schedule (up to 13 
months ahead). 

1.2.2.1. Capacity Benefit Margin (CBM) shall not be included in TRM 
determination. 

P-64

Appendix P 
Proceeding No. 24M-0050E 

Page 64 of 84



Methodology Document 

 Public Service Company of Colorado 

M-005 Transmission Reliability Margin Implementation 
Document (TRMID) 

Version: 6.0 

File Name: PSC-PRO-PSCo M-005 Transmission Reliability Margin Implementation 
Document (TRMID) Page 3 of 4 

 

  

1.2.2.2. The TRM is calculated by conducting model simulations to establish the 
TRM.  The following data is used in the calculation: 

• The applicable entities reserve response requirements, as described 
by the NWPP’s Program Documentation and supporting information 

• the most recent power flow WECC base case for the upcoming 
season being evaluated  

1.2.2.3. Conduct power flow cases, simulating a trip of (1) the largest single 
hazard in the PSCo Balancing Authority (BA) and (2) the largest PSCo 
response to a single hazard amongst PSCo’s Level 1 responders.  

• In each case the NWPP Members’ response quotas are modeled for 
the respective unit loss.  

1.2.2.4. The results of the simulations shall establish the allocation of TRM on 
various paths to account for the reserve delivery across the transmission 
network 

1.3. TRM values will be determined at least once every 13 months. 

1.4. Within 7 days after establishing or revising TRM values, the Manager, Transmission 
Control Center shall provide the TRM values to the Transmission Service Provider 
and Transmission Planner. 

 

2. Administration  

2.1. Availability of TRMID 

2.1.1. The Manager, Transmission Control Center shall ensure the TRMID is posted 
on PSCo’s OASIS website. 

2.1.2. IF an entity cannot access the PSCo website, THEN contact the Manager, 
Transmission Control Center at the address or phone number listed in step 2.3.1 
to obtain a direct copy or get instructions on how to get access to the PSCO 
OASIS website. 

2.2. Distribution of TRM values 

2.2.1. New or revised TRM values will be conveyed within 7 days under step 1.4 to 
the Transmission Service Provider and Transmission Planner.  

2.3. Sharing of TRMID and underlying documentation  

2.3.1. Requests for the TRM, and underlying documentation shall be directed to the 
Manager, Transmission Control Center at the address or phone number listed 
below. 

Phone Number:  
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303-273-4782 

Mailing Address:  

Manager, Transmission Control Center (PSCo) 

Attn: TRM Request 

18201 West 10th Ave.  

Golden, CO, 80401 

2.3.2. Requests are permitted from 

2.3.2.1. Transmission Operators (TOPs), Transmission Service Providers 
(TSPs), Reliability Coordinators (RCs), Transmission Planners (TPs), or 
Planning Coordinators (PCs). 

2.3.3. The Manager, Transmission Control Center shall provide the information, in the 
format used by the PSCo Transmission Operator, within 30 days of receiving the 
request.   

2.4. Document Retention 

Request for TRM documentation, and communications regarding established or revised TRM 
values shall be retained as evidence of compliance with the applicable NERC Standards. 

P-66

Appendix P 
Proceeding No. 24M-0050E 

Page 66 of 84



Public Service Planning Authority 
SOL Methodology 

P-67

Appendix P 
Proceeding No. 24M-0050E 

Page 67 of 84



������������			 
��
��	�������	�������	��	��
�����	����	� �����!	"#$%���$&	�'(	)*$%�+� �!&	 ,-./0123	456	789:	;<=:	>		
��?
@A?
���	

�����B	C�DE���D�	�AF	G�DE���
�B�H@��HIJK	 LMN-	O	1P	OQ																																																													RST	 �#�U��*V	WE�	X��DE	C�������	Y
��D���	@�
����
�D�	�������D���	ZXY@�[	�D������	\C�?K]K?I	��̂����_	DE�D	���E	

�����B	C�DE���D�	̀_E�

	E���	�	�������D��	��DE���
�B�	���	�_�	��	����
����B	�AF_	Z�AF	G�DE���
�B�[	a�DE��	�D_	

�����B	C�DE���D�	bcdef	���	DE�D	DE�	��DE���
�B�	̀��	���
����
�	���	����
����B	�AF_	�_��	��	DE�	�
�����B	E���g��fJ	h�	����D���i	DE�	��DE���
�B�	_E��
�	̀_D�D�	DE�D	�AF_	_E�

	��D	�j����	�__����D��	\���
�D�	@�D��B_f	���	DE�	��DE���
�B�	_E��
�	̀���
���	�	��_����D���	��	E�a	D�	����D���	DE�	_��_�D	��	�AF_	DE�D	̂��
���	�_	h@AF_fJ	WE�_	�������D	��_�����_	DE�	��DE���
�B�	���	��D�������B	��_D��	A����D��B	F���D_	Z�AF[	�_��	��	DE�	�
�����B	E���g��	���	
��
��	�������	�������	��	��
�����	Z
��A[	

�����B	C�DE���D�	C���J		C������j	C	��	DE�	�������D	���
���_	DE�	WW�	��DE���
�B�	���	DE�	WAWk]	W���_���	
�DEJ		lST	 "UU �m�n� �$&	��+	o*�U����n� �$�*�V	WE�	G���B��i	W���_��__���	

�����B	Z
��A[	�_	��_���_��
�	���	�����a��B	���	����D��B	DE�_	�������D	�����

�	D�	��_���	
��Apq	�AF	��DE���
�B�	�_	������
�	�������D��	���	��������	D�	DE�	���
����
�	���D��_J		rST	 "UU��s*��V	t��*	 ��$ *		C�����	u��B	v������	w����D��i	�D��D�B��	W���_��__���	

�����B		������	
��
�DD�	 G���B��i	W���_��__���	

�����B		xST	 y*�����	z��$��&V	{||*m$�s*	}�$*	 y*�����	t#�n*�	�#U*��*+*�	 �%��!*	]K~�]~�K�]	 IJK	 �JK	 h���D����_	�

	�_	DE�	��a	@�
����
�D�	��������D��	Z@�[J	���D��B����	��D�B����_	�E��B��	D�	��D�E	
��B��B�	���	�����������	��̂�������D_	��	W
F?KK]?�J	WE�	���D	��	DE�	��D�����D���	�����__	��̂�����B	��D_���	��D�D��_	D�	�����a	DE�	�������D	���	�������	����_���_	a�_	��
�D��	���	D�	DE�	��D������D	��	@�J	]�~]�~�K]�	 �JK	 ]JK	 WE�	����_���	���
���_	DE�	����D���	��	�	���������	���	��
��_��B	�	����_��	�AF		]	��d	̀WAWk	�ce�q�dc	�e��f	Z�Y��	
�DE	�K[	�_	�	��_D���	Y
��D����D�	��������D��B	������
	Z�Y��[?�������	��a��	D���_���	��DE	DE�D	�_	������_��	��	D���_��__���	
���_	DE�D	�

�a	��a��	D�	��	D���_������	��Da���	���DE��_D	��
�����	���	DE�	���DE	w�����	G�D��	C���J	WE�	��DE	�_	����D
�	�a���	��	
��A	���	

�DD�	@����	
�a��	C�DE���D�J	WE�	��DE	���_�_D_	��	DE�	C�
D?����_��	�IK	��	
���i	DE�	��
�
�?\DJ�DJ�����	�IK	��	
���i	���	DE�	F��B_	
���?\DJ�DJ�����	�IK	��	
���J	C	��_����D���	��	DE�	��DE	�_	��������	��	C������j	CJ		
P-68

Appendix P 
Proceeding No. 24M-0050E 

Page 68 of 84



������������			 
��
��	�������	�������	��	��
�����	����	� �����!	"#$%���$&	�'(	)*$%�+� �!&	 ,-./0123	456	789:	;<=:	>		
��?
@A?
���	

�����B	C�DE���D�	�AF	G�DE���
�B�H@��HIJK	 LMN-	O	1P	QR																																																													 G�DE���
�B�J	SE�	�������D	T�U	�
U�	�������DD��	D�	��V�	DE�	�������D	��U���	D�	�����TJ	SE�	WSASX	�AF	G�DE���
�B�Y	T�U	�E��B��	D�	�	WSASX	SS�	G�DE���
�B�Y	���	�
����	��	��	C������Z	D�	DE�U	�������DJJ	[[\]X\]K[I	 [JK	 \̂C	 SE�U	�������D	���
���U	DE�	_̀ �	���	SASX	�AF	G�DE���
�B�	�������D	DE�D	T�U	����D��	��	a�
�	]K[I	DE�D	���
����	DE�	
��?
@AHSASXH�AFHG�DE���
�B�	�������D	DE�D	T�U	����D��	��	]KKbJ	SE�U	�������D	�������U	�	����	B�����
	��U����D���	��	
��Acd	efg	hijklmlnlopq			r56	 s-P020t012/3	SE�U	�������D	���
���U	UD������	������D���U	����	DE�	̂ @̀�	u
�UU���	��	S���U	vU��	��	@�
����
�D�	�D������U	DE�D	���	���
����	��	DE�	��

�T��B	D��
�w		
	xyz	 � �����!	"#$%���$&	�'(	)*$%�+� �!&	{��	$%*	� �����!	|���}��	SE�	

�����B	C�DE���D�	~
��A�	��B���U	DE�	����
�D�	@�D��BU	��	�DU	_�
V	̀
��D���	��UD��	~_̀ ��	S���U��UU���	����
�D��U	�U	��UD��	A����D��B	F���DU	~�AF�J		SE�	�AFU	���	����
	

��.12��	�12t02-2t��0�-	�-.�	 ����	s-P020t012	�AF	 ��UD��	A����D��B	F���D	 SE�	��
��	~U��E	�U	G��	G�C@�	C�����U�	����������	��	��
DU�	DE�D	U�D�U���U	DE�	��UD	
���D��B	��	DE�	���U������	�����D��B	���D����	���	�	U��������	U�UD��	�����B���D���	D�	��U���	�����D���	T�DE��	�����D��
�	��
����
�D�	���D����J	��UD��	A����D��B	F���DU	���	��U��	����	���D���	�����D��B	���D����J	SE�U�	���
����	��D	���	��D	
���D��	D�w		�	����
�D�	@�D��BU	~C��
����
�	���?	���	��UD?	���D��B����	��������D	��	����
�D�	��D��BU�	�	S���U���D	�D���
�D�	@�D��BU	~C��
����
�	���?	���	��UD?���D��B����	�D���
�D�	F���DU�	�	��
D�B�	�D���
�D�	@�D��BU	~C��
����
�	���?	���	��UD?���D��B����	��
D�B�	�D���
�D��	���UD��	��
D�B�	F���DU	~C��
����
�	���?	���	��UD?���D��B����	��
D�B�	F���DU�	�@AF	 ��D��������D���	@�
����
�D�	A����D��B	F���D	 ��UD��	A����D��B	F���D	DE�D�	��	���
�D���	���
�	
���	D�	��UD���
�D��	�����D��

��	U�����D����	��	��U�����B	��D�B�U	DE�D	�����U�
�	�����D	DE�	��
����
�D�	��	DE�	_�
V	̀
��D���	��UD��J	SS�	 S�D�
	S���U���	������
�D�	 SE�	�����D	��	�
��D���	��T��	DE�D	���	��	�����	��	D���U������	��
���
�	����	���	����	D�	���DE��	����	��	DE�	��D��������D��	D���U��UU���	U�UD��U	��	T��	��	�

	D���U��UU���U	
���U	~��	��DEU�	��DT���	DE�U�	����U	�����	U��������	U�UD��	�����D���UJ		
P-69

Appendix P 
Proceeding No. 24M-0050E 

Page 69 of 84



������������			 
��
��	�������	�������	��	��
�����	����	� �����!	"#$%���$&	�'(	)*$%�+� �!&	 ,-./0123	456	789:	;<=:	>		
��?
@A?
���	

�����B	C�DE���D�	�AF	G�DE���
�B�H@��HIJK	 LMN-	4	1O	PQ																																																													D�	DE�	R���
�D�	@�D��B	���
����
�	D�	���E	S���T��TT���	R���
�D�	���	E����	
��A	�AFT	��	��D	�U����	DE�	�TT����D��	����
�D�	��D��BT	V@WJXYJ	SE�	R���
�D�	@�D��BT	�TD��
�TE��	��	
��A	S���T��TT���	AZ���	��	����������	Z�DE	RC�?KK[	���	���������

�	����D��\	���	���E	����T���	�T	���������D��	D�	�

	���
����
�	��D�D��T	��D��	��	T��D���	[JK	��
�ZJ			
��A	�T	

�����B	C�DE���D�	�������T	TD����T	D�	���
��D�	DE�	�����������	��	]̂ �	D���T��TT���	����
�D��T	���	�DT	�����
	D���T��TT���	�
�����B	�TT�TT���DJ		_�	���������B	DE�T�	TD����T\	
��A	��E���T	D�	���
����
�	̀ @̂�	@�
����
�D�	�D������T\	���
����
�	a �̂�	@�
����
�D�	���D����\	���	�DT	�Z�	T�TD��	�����������	V�
�����BY	���D����	����
����	��	����������	Z�DE	S
F?KKW?bJ			cdefgh	hihjkl	mknopnlqrsk	tmuqrrvrwx	snvjknvq	vh	vrsuyzkz	{vj|vr	vjh	qrryqu	D���T��TT���	�
�����B	VS
F?KKWY	�TT�TT���D	�����DJ	R��DE��\	DE�	�����
	�TT�TT���D	�
T�	���
���T	DE�	��

�Z��B	��D��
T	���	�

	TD����?TD�D�	���	�������	���
�T�T	���������\	�
��B	Z�DE	���	��
����
�D�	���B��T	���
���	���	���E	V@IY}	~	�D���	����
	���	�DT	
���
	��	��D��
	V@IJW\	@IJIY	~	��
��D���	��	���
����
�	���D��B�����T	V@IJXY	~	C

�Z��	�T�T	��	@������
	C�D���	��E���T	V@IJ�Y	~	C�D�����D��	D���T��TT���	T�TD��	�����B���D���\	B�����D���	��T��D�E	���	F���	
���
	V@IJbY		SE�	TD����T	������T��B	DE�	�����
	�
�����B	�TT�TT���D	�����TD��D�	DE�D	]̂ �	�����������	�T	���T�TD��D	Z�DE	DE�	

�����B	̂���D	���D��B�����T	�������	��	S
F?KKW?b\	ZE��E	��	D���	�����TD��D�T	DE�D	DE�	���?���D��B����	���	��TD?���D��B����	T�TD��	��T���T�	V�J�J	]̂ �	�����������Y	�T	���T�TD��D	Z�DE	@XJW\	@XJX\	@XJI\	@XJ�\	@XJb\	@XJ�J				���	 �*$*������!	�'(�	$%�$	�#� ��&	��	��'(�	������	SE�	

�����B	C�DE���D�	������DT	TD����T	D�	��D������	��	���?���D��B����	���	��TD?���D��B����	��TD�������T	��T�
D	��	��TD���
�D�\	�����D��

��	T�����D���\	��	��T�����B	��D�B�T	DE�D	�����T�
�	�����D	DE�	��
����
�D�	��	DE�	]�
�	̂
��D���	��TD��	V�	��D��D��
	_@AF	�����D���YJ									C	��TD��	A����D��B	F���D	V�AFY	���
����T	�T	��	_@AF	ZE��	TD����T	������D�	DE�D}			~	 ������D	���D������D�	�����D	��	������D�
�	�����TD��D��\	��	~	 ��TD���
�D�\	��T�����B\	��	�����D��

��	T�����D���	���	�����J	
P-70

Appendix P 
Proceeding No. 24M-0050E 

Page 70 of 84



������������			 
��
��	�������	�������	��	��
�����	����	� �����!	"#$%���$&	�'(	)*$%�+� �!&	 ,-./0123	456	789:	;<=:	>		
��?
@A?
���	

�����B	C�DE���D�	�AF	G�DE���
�B�H@��HIJK	 LMN-	O	1P	QR																																																														ST����D	���D������DU	�V	���W��D�
�	�����VD��D��	XE��	�

	DE�	��

�X��B	����	�D��V	���	������
�VE��Y		 Z	 DE�	�����D��	����	�V	���?�������	��	VD����V	Z	 ��V�����B	�V	��VD������	����	V�W���D��

�	V�������B	������	DE�	�����D��	����	Z	 VD����V	E���	����	��������D��	���	�

	�������V	��V�
���	���	DE�	�����D��	����	DE�D	����
��V	����	DE��	���	
C	Z	 �����D��	
CV	E���	����
����	���	�������D��	�
��V[	�����VV�V[	���	���������V	D�	��V���	���W��D�	���D������D	X�DE��	DE�	�����D��	����	���	E���	��������	DE�V	�������D�D���	D�	DE�	@�J		
�VD	D���V���D	VD����V	���	������D��	DE�D	����D���	SDE����

�	
���D��U	T@AFV	DE�D	����
��	V�����	
�����B	��	�	D���V��VV���	����
�D�	���	D�	�	���D��B����	DE�D	��V�
DV	��	�	�E���	����D���	��	����
�D�	��V������D���	��	��
��	��D���[	�W������D	���
���[	��	������	�������D�	�����
	��V������D���	��	DE�	����
�D�J		T�	B�����
[	DE�	DE����

�	
���D��	T@AFV	���	������D��	XE��	��VD?���D��B����	����
�D�	
�����B	�\����V	]̂_̀ 	a��	
�VV	��	V�������	���D��D���	�������D���	�V	b��X�c	��	DE�	E�BE�VD	D���V��VV���	����
�D�	��D��B	a����B����	��D��Bc	��

�X��	��	V��V�W���D	����
�����B	��	D���V��VV���	����
�D��V	��V�
D��B	��	��V�����B	��D�B�V	������	��	����	���?��D�������	��	VD����VJ		dE�	�����D���	������D�V	�����W��D�	�����D	���D������DJ		dE�	VD���	����
��V	DE�	��

�X��BY		 Z	 @��	DE�	���D��B����	���
�V�V	���	�
�B	������
�	���D��B�����V	DE�D	��V�
D	��	��VD	���D��B����	
�����B	��	�\��VV	��	]̂_̀ 	��	DE�	E�BE�VD	����
�D�	��D��B	a����B����	��D��Bc	��	DE�	����
�D�	��
��	D���	V�DD��B	��	
�X��J	Z	 e��	���E	�
�BB��	������
�	���D��B����[	��V������D	��DE	DE�	���D��B��D	�
����DaVc	DE�D	���V�	DE�	��VD	���D��B����	����
���	���	�

	V��V�W���D	����
�D��V	XE�V�	��VD	���D��B����	
�����B	�V	��	�\��VV	��	]̂_̀ 	��	DE�	E�BE�VD	����
�D�	��D��BV	a����B����	��D��Bc	��	DE�	����
�D�	��
��	D���	V�DD��B	��	
�X��J		Z	 @����	DE�	��X��	�
�X	���
�V�V	Z	 T���D���	��	DE���	���	���	����
�D��V	XE�V�	
�����B	�\����V	]̂_̀ 	��	DE�	E�BE�VD	����
�D�	��D��BV	a����B����	��D��Bc	��	DE�	����
�D�	��
��	D���	V�DD��B	��	
�X��J		Z	 dE�V	�����VV	�V	���D�����	��D�
	��V�����B	VD��V	��	DE�	V�
�D���	�����B�VJ	Z	 f��
��D�	DE�	��V�
DV	D�	����D���	DE����

�	
���D��	�AFV	DE�D	W��
���	�V	T@AFVJ			
��A	

�����B	C�DE���D�	�V�V	�	�����
D	T@AF	d�	��	IK	����D�VJ		�E��D��	����D���	T@AF	d�	��
��V	���	��	�VD��
�VE��	��	��������D���	X�DE	DE�	�����D��	
CV[	d
V	���g��	dA
V	��V��	��	��
��g���D��D���	V�DD��BV	���	�DE��	���V�����D���VJ			hij	 	klM2N-/	m1	Lnko	LpM2202N	qrml1.0ms	not	u-ml1v1p1Ns	
P-71

Appendix P 
Proceeding No. 24M-0050E 

Page 71 of 84



������������			 
��
��	�������	�������	��	��
�����	����	� �����!	"#$%���$&	�'(	)*$%�+� �!&	 ,-./0123	456	789:	;<=:	>		
��?
@A?
���	

�����B	C�DE���D�	�AF	G�DE���
�B�H@��HIJK	 LMN-	O	1P	QR																																																													STU	VWXTYZ[	\]	\WZ	̂_̀ ab	_cXTTdTY	Se\W]fd\U	̀bg	hZ\W]i]c]YUj	XfZ	V]kkeTdVX\Zi	lU	�mm���B	DE�	����m��	�������D	D�	DE�	��

�n��B	��D�D��mo			 pJ	q��E	

�����B	C�DE���D�	��r����D	D�	
��A	s��	DE�	t�mD���	u�D��������D���v	w	����
�x	y
��z	{�

m	
�n��	�������D���	sy{
�vx	��
�����	�����Bm	|D�
�D��m	s��|vx	

�DD�	@����	
�n��	C�DE���D�	s
@
Cvx	
���������	q�mD	s
C�qvx	���	t�mD���	C���	
�n��	C�����mD��D���	w	@��z�	G���D���	@�B���	stC
C?@G@vJ			}J	q��E	@�
����
�D�	��������D��	DE�D	�����D�m	���	���D���	��	DE�	
��A	

�����B	C�DE���D�	C���	w	����
�x	���DEn�mD	
�n��	
��
	s�

vJ			IJ	q��E	~���m��mm���	A����D��	DE�D	�����D�m	���	���D���	��	DE�	
��A	

�����B	C�DE���D�	C���	w	����
�x	u�D������D���	@���
	q
��D���	Cmm����D���	su@qCvx	{�
�	���mm	q���B�	s{�qvx	
��Ax	~��?�D�D�	������D���	�	~���m��mm���	s~��~vx	���	tC
C?@G@J			�J	q��E	~���m��mm���	

�����	DE�D	n��zm	��	DE�	
��A	

�����B	C�DE���D�	C���	w	����
�x	
��Ax	~��~	���	tC
C?@G@J																								 C

q��u�	C		
P-72

Appendix P 
Proceeding No. 24M-0050E 

Page 72 of 84



������������			 
��
��	�������	�������	��	��
�����	����	� �����!	"#$%���$&	�'(	)*$%�+� �!&	 ,-./0123	456	789:	;<=:	>		
��?
@A?
���	

�����B	C�DE���D�	�AF	G�DE���
�B�H@��HIJK	 LMN-	O	1P	QR																																																													
�DE	SK	TUAUVW	U�D�
	U���X���	������
�D�	TUU�W	G�DE���
�B�	���	��
��
�D��B	DE�	C����
	���X���
	
�DE	UU�X																							"Y	�'�Z	��$� 	�����[*�	��\�]� �$&	̂���_	̀*$*�����$���			 "Ya		�'�Z	̂��$%	bc_	�����[*�	��$%	̀*[���$���		UE�	

�����B	C�DE���D�	T
��AW	D�d�X	��X���X���
�D�	���	UAUV	T
�DE	SKWJ	UAUV	�X	�	D���X���	��DE	����B��e��	��	DE�	f�XD���	g
��D����D�	��������D��B	������
	Tfg��WJ	UE�	UAUV	D���X���	��DE	T
�DE	SKW	�X	h���D
�	�i���	i�DE	

�DD�	@����	
�i��	C�DE���D�	T
@
CWJ		
���	�X	DE�	�
�����B	��DE���D�	���	��DE	����B��	���	UAUVJ		
���	�X	DE�	�
�����B	
P-73

Appendix P 
Proceeding No. 24M-0050E 

Page 73 of 84



������������			 
��
��	�������	�������	��	��
�����	����	� �����!	"#$%���$&	�'(	)*$%�+� �!&	 ,-./0123	456	789:	;<=:	>		
��?
@A?
���	

�����B	C�DE���D�	�AF	G�DE���
�B�H@��HIJK	 LMN-	O	1P	QO																																																													��DE���D�	������DR	R��R���
	D���R��RR���	RD����R	D�	�RD��
�RE	DE�	S�D�
	S���R���	������
�D��R	TSS�U	���	DE�	SASV	��W��	D���R���	��DEJ			SE�	SASV	D���R���	��DE	�R	�������	�R	��

�WRX	S���R��RR���	F���																					 	 G�D����	Y��			 C�
D?Z���R��	[IK	\]	 	 	 C�
D	Z�
�
�?̂��DJ�DJ]����	[IK	\]	 	 Z�
�
�	F��BR	
��\?̂��DJ�DJ]����	[IK	\]		 �̂�DJ�DJ]����		SASV	T
�DE	_KU	�R	������R��	��	D���R��RR���	
���R	T
�RD��	�����U	DE�D	�

�W	��W��	D�	��	D���R������	��DW���	���DE��RD	��
�����	���	DE�	���DE	̀�����	G�D��	C���J		SE�	��DE	E�R	�	��a����	���DE?D�?R��DE	S�D�
	S���R���	������
�D�	TSS�U	��	bcK	GZd	E�W����e	DE�	��DE	SS�	�R	E�BE
�	��������D	��	DE�	
���
	��	������	��	DE�	̂��DE�

R	C���	���	DE�	B�����D���	
���
	��	DE�	��
�����?f�B	SE���R��	T�fSU	B�����D��B	���DRJ					 "gh		�'�i	���	j�$��!	)*$%�+� �!&	k	�$#+&	���$*���		S���R��RR���	��RD��	

�����B	
����������	l�����X	S
F?KKm?ZY��?�@S?IJ[			Y��E	S���R��RR���	

�����	���	

�����B	��������D��	RE�

	�R�	DE�	��

�W��B	�����
D	��R�	�
�����B	���D����e	��
�RR	�DE��W�R�	R��������	��	����������	W�DE	@�n�������DR	Z@[	���	Z@IX		mJmJ	�D����?RD�D�	��
D�B�R	�D	�

	���
����
�	f�
\?Y
��D���	��RD��	TfY�U	��R�R	RE�

	RD��	W�DE��	���E	��	DE�	��

�W��B	
���DRX			mJmJmJ	co	������D	D�	mKo	������D	��	������
	���	
Km	����D	TR�RD��	�����
	���?���D��B����	����D	��W��	�
�WUd			mJmJ[J	cK	������D	D�	mmK	������D	��	������
	���	
m?
V[	����DR	T��RD	���D��B����	����D	��W��	�
�WUJ			mJ[J	
�RD?���D��B����	RD����?RD�D�	��
D�B�	�����D���	�D	���E	���
����
�	fY�	��R	R�����B	
���	RE�

	��D	�a����	b	������D	���	
m	����DRJ				 "gp		�'�i	���	j�$��!	)*$%�+� �!&	k	��q*�	r �q	�$#+�*�		SE�	

�����B	C�DE���D�	������DR	�����
	RD����R	DE�D	���D���	D�	DE�	Z�RD���	Y
��D����D�	��������D��B	������
	TZY��U	
�W��	S���R���	
�DE	_K	T����	������
�	��������	D�	�	stutvwx	yz{y	z{|	}y|	~��	t~y{�	t�{�|���	�{�{�}�}y�	�tt�x�		SE�	

�����B	C�DE���D�	������DR	R��R���
	RD����R	��	DE�	SASV	D���R���	��DE	��	��������D���	W�DE	DE�	@��\�	G���D���	A����D��B	�D���	�����	T@GA��U	���	DE�	���DEW�RD	
�W��	
��
	@�
����
�D�	
P-74

Appendix P 
Proceeding No. 24M-0050E 

Page 74 of 84



������������			 
��
��	�������	�������	��	��
�����	����	� �����!	"#$%���$&	�'(	)*$%�+� �!&	 ,-./0123	456	789:	;<=:	>		
��?
@A?
���	

�����B	C�DE���D�	�AF	G�DE���
�B�H@��HIJK	 LMN-	O	1P	QR																																																													��������D��	D�	��D������	�DS	T���S���	
�DE	TT�J		TE�	TT�	��	DE�	TATU	D���S���	��DE	������S	��	DE�	V��DE�

S	C���W	������	���	DE�	��
�����?X�B	TE���S��I		Y�XTZ	B�����D���	
���
J		TE�������[	DE�	SD����S	���S����	DE�	�����D	��	������B	DE�	V��DE�

S	C���	������	���	DE�	�XT	B�����D���	��	DE�	TATU	TT�J		TE�	SD���	�����SS	�S	�S	��

�\S]		 	̂ C	_ �̀�	�����D��B	��S�	�S	S�
��D��	DE�D	���
��DS	DE�	�����D��B	S��S��	DE�D	�S	����B	SD�����J		̂ TE�	�����D��B	��S�	�S	��������	��	��a�SD��B	B�����D���	��	S��DE��SD	_�����B	���	���DE��SD	��
�����	\�DE	DE�	�D�B�

b������	c�	D��S	�����D��B	�D	IKK	G_[	�

	YX��SEZ	B�����D���	�D	Ud	G_[	
�\���bG���E���b
��De	B�����D���	�D	fdK	G_[	@�\E���	B�����D���	�D	gWg	G_[	F@�	B�����D���	�D	dWdK	G_[	c���	h�E�S��	B�����D���	�D	Uid	G_[	VDJ�DJ	j����	B�����D���	�D	Ig	G_	\�DE	���������D�	B�����D���	��	DE�	_C
C	���	
��A	��
�����B	��DE���D��S	D�	��E����	DE�S	�����D��B	����DJ	X�DE	DE�	TATU	D���S���	��DE	�
�\S	���	DE�	TAT	Ik	D���S���	��DE	�
�\S	���	����D����J		̂ �����D�	��\��	�
�\	��S�S	���	����D��	DE�D	���
��D	�������D���S	��	D��	������	
���
S	��	DE�	V��DE�

S	C���	���	S����	�XT	B�����D���	
���
SJ		TE�	dK	V��DE�

S	C���	������	
���
S	���	����
����	��	S��
��B	DE�	V��DE�

S	C���	������	SD��D��B	�D	iKl	��	���m	���	������S��B	��	gl	��������DS	��	D�	dKgl	��	���m	������J		C	
���	D�	��S�����	��
����	�S	����D�����	��	��S��D�E��B	DE�	@�\E���	���DS	D�	�����	DE�	�E��B�S	��	DE�	V��DE�

S	������	���	D�	
@
C	
���	�E��B�S	���	��	��S��D�E��B	@G̀ �	���DS	D�	�����	DE�	�E��B�S	��	V��DE�

S	������	���	D�	
��A	���	T��?�D�D�	
���	�E��B�SJ		TE�	@G̀ �	B�����D��B	SD�D���	�S	�
��D����

�	����	DE�	hJGJ	�E����	���	VJ		n��DS��	B�����D��B	SD�D���S	�\���	��	T��?�D�D�	S�	DE�S	@G̀ �		W	opq	rsttupvwwx	yzq{|	}t~xvxux	t�	upq	uz{~x�vxxvt~	x�xuq�	v~	~tzupq{xu	�twtz{�t	up{u	vx	�t�~�q�	��	upq	�{w�t~u	{~�	�����	F�m�	S��SD�D���S	��	DE�	S��DE	D�	DE�	��
�����b_�����B	������	��	DE�	���DE[	���	����	̀SD�S	
��m	��	DE�	\�SD	D�	����
��	��	DE�	��SDJ	I	opq	r�twtz{�t?�v�	opt��xt~	�zt�q}u	���o�|	�S	�	D���S?����D���	\�D��	�����S���	S�SD��	DE�D	�����DS	\�D��	����	DE�	��
�����	@����	E���\�D��S	��	DE�	\�SD���	S
���	D�	DE�	X�B	TE���S��	@����[	�	���DE	

�DD�	@����	D����D���	��	DE�	��SD���	S
���[	���	��SD����D���	D�	���a��D	
���S	���	�������D��SJ	������
��D���	����
�D��S	��	DE�	X�B	TE���S��	@����	v~}w��q	�v�	opt��xt~	���	��	�t�	��	�xuqx	���	��	�t�	���	{~�	��	�{z��x	�{�q	�t�qz	�w{~u	���	��	�t�	��	�twq	�vww	��� 	mj	¡�J	d[	���	V
�D	¢���	dIJf	mj	¡�J	d[	W	���	IJ	A����D��B	SD����S	������D��	��	
��A	���	

�DD��	@����	
�\��	C�DE���D�	E�S	�����SD��D��	DE�D	�S	DE�	�XT	B�����D���	������S�S[	DE�	D���S���	
���D	��	TATU	������S�SJ	k	opq	ro£o�|	oz{~x�qz	�{up	�¤���	oz{~x�qz	�{up	���	zq�zqxq~ux	upq	uz{~x�vxxvt~	wv~qx	up{u	}{zz�	upq	�t�qz	D���S���S	����	S��DE��SD	_�����B	D�	���DE��SD	��
�����J	TE�	��DE	E�S	�	��¥����	���DE?D�?S��DE	���?S���
D�����S	��D��B	��	difK	G_J	TE�	D���S���	��DE	�\���S	���
���	DE�	G�SS����	X�S��	
�\��	
��a��D	YGX

Z[	_�SD���	C���	
�\��	C�����SD��D���?@��m�	G���D���	@�B���	Y_�SD���?@G@Z[	T��?�D�D�	������D���	���	T���S��SS���	YT��?�D�D�	�¦TZ	���	
��
��	�������	�������	��	��
�����	Y
��AZJ	TE�	T�D�
	T���S���	������
�D�	��	DE�	TATI	D���S���	��DE	�S	�������	��	DE���	������
�]	F������	@����	�D�D���	YF@�Z	��D	B�����D���[	DE�	������	c�	T��	����S	�����B	������	������D���[	���	DE�	�E������	¡�D	F���J	TE�	��

�\��B	
���S	������S�	TATI	?	C��E��?C�
D	WIK	mj[	F������	@����?C�
D	Ikg	mj[	F������	@����?n��D�	Ikg	mj[	�E������?A\
	����m	ddg	mj[	������?�D��
��B	ddg	mj[	������?�����B	������	WIK	mj[	T����	@���E	@���?C�
D	WIK	mjJ			
P-75

Appendix P 
Proceeding No. 24M-0050E 

Page 75 of 84



������������			 
��
��	�������	�������	��	��
�����	����	� �����!	"#$%���$&	�'(	)*$%�+� �!&	 ,-./0123	456	789:	;<=:	>		
��?
@A?
���	

�����B	C�DE���D�	�AF	G�DE���
�B�H@��HIJK	 LMN-	O	1P	QR																																																													B�����D���	��S��D�E	S���
�����D���	�S	���S����
�J		TE�	�UT	B�����D���	
���
S	���	������	��	IK	GV	��������DS	SD��D��B	�D	K	GV	���	������S��B	D�	WXK	GVJ		TE�	�UT	B�����D���	�E��B�S	���	��
�����	�S��B	�DE��	B�����D��B	���DS	��	DE�	VC
C?@G@	����J		C	TATY	��S�	�S	����
����	���	���E	��	DE�	�������D���S	��	Z��DE�

S	C���	������	[��	\]	��������DS	��	���̂	SD��D��B	�D	_K]	��	���̂ 	̀������S��B	D��	������	
���
S	���	�UT	B�����D���	[��	IK	GV	��������DS	SD��D��B	�D	K	GV 	̀������S��B	S����	B�����D���	
���
Sa	���	�	D�D�
	��	WK	D���S	S����	��	YK	S�������SJ		TE�	C���	b�D���E��B�	��	DE�	��S�S	����
��	c��d\	S�	DE�D	DE�	����	S
��̂	B�����D��S	��	C���	YK	���	C���	YI	����D���	�	
���	D�	��S�����	��
����	���	D�	�E��B�S	��	
�SS�S	�S	B�����D���	S�E���
�S	���	������J					e	 f��E	��	DE�	YK	TATY	��S�S	[���	�	���D���
��	�������D���	��	Z��DE�

S	C���	g�����	���	�UT	B�����D���	
���
̀	���	��D�����	S�	DE�D	���E	��S�	���	��	��?��S��D�E��	D�	��D������	DE�	TATY	TT�	���	���E	��	DE�	YK	S�������SJ		T�	SD��SS	���E	��	DE�	YK	S�������Sa	DE�	D���S��SS���	S�SD��	��Dh���	V�����B	���	DE�	g�����	G�D��	C���	[DE�D	���
���S	DE�	TATY	��DE	���	DE�	TATI_	��DÈ	�S	SD��SS��	��	��������D�

�	������S��B	���DE?D�?S��DE	B�����D���	S�E���
�S	��Dh���	B�����D��B	���DS	��	V�����B	[��	iD�E	��	b��E�	��	B�����D���	�S	������
��
�	��	DE�	VC
C?@G@	����̀	���	B�����D��B	���DS	��	��
�����J		CD	���E	��������D	��	SD��SS��B	
���
a	S��B
�	���D��B�����S	[��D�B�S	��	����
�D��S	��	DE�	SD���	����̀	���	S���
�D��J	b�	����D���a	DE�	cC�
D	jWX_	U���̂��	Z��
���	G�
D��
�	���D��B����d	�S	S���
�D��J	TE�	cC�
D	jWX_	U���̂��	Z��
���	G�
D��
�	���D��B����d	��S�
DS	��	DE�	
�SS	��	DE�	C�
D?V���S��?Z�k	jIK̂k	
���	���	DE�	C�
D?�����	jIK̂k	
���J	lmn	copqr	stuv	wxnyznx	{y|qpxn	}pqr|~qn	���r|��n���d	�y�	q|�|r	rmn	l�l�	l�ryq	lxy���nx	�y~y�|q|r��		TE�S	��
D��
�	���D��B����	�S	��D	�nn�n�	y�	coq�y��	�xn�|�qn	}pqr|~qn	���r|��n���d�	m��n�nx�	rmn	l�l�	~yrm	���nx�	my�n	�nrnx�|�n�	��D	D�	D�̂�	DE�	��Ŝ	���	DE�S	����DJ	e	 TE�	D���S��SS���	����
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