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Mr. Eithar Nashawati

Director, Asset Planning

Oncor Electric Delivery

2233-B Mountain Creek PKWY
Dallas, TX 75211-6716

RE: Silverleaf and Cowpen 345/138-kV Stations Project

Dear Mr. Roberts and Mr. Nashawati;

On December 19, 2023, the Electric Reliability Council of Texas (ERCOT) Board of Directors endorsed
the following Tier 1 transmission project in accordance with ERCOT Protocol Scction 3.11.4:

Silverleaf and Cowpen 345/138-kV Stations Project:

o

Construct a new 345-kV New Substation 1, nearby the existing Cedarvale 138-kV substation. The
New Substation 1 will be designed in a breaker-and-a-half configuration and interconnected by
culting the station into the planned North MeCamey — Sand Lake 345-kV double-circuit
transmission line. The existing Cedarvale substation is cusrently owned by TNMP. The existing
North McCamey substation is currently owned by LCRA TSC, The existing Sand Lake
substation is currently owned by Oncor.

Construct a new Silverleaf 345/138-kV station, nearby the New Substation 1, The Silverleaf
345/138-kV station includes:

Three 345/138-kV transformers, each with normal/emergency ratings of at least 668/750

A high side breaker with breaker disconnect switches for each of the three 345/138-kV
transformers. No bus bar connections between the high sides of the three transformers
(bus connections between the high sides of the three transformers fo be established at the

o
MVA.
[
345-kV New Substation 1).
0

138-kV switchyard to be designed in a breaker-and-a-half configuration.

Silverleafl 345/138-kV station to be interconnected as follows:

o

Extend 345-kV tie-lines from the high sides of the three Silverleaf 345/138-kV
transformers to positions within the 345-kV New Substation 1 {total of three 345-kV tic
lines). The three 345-kV tie-lines will be on separate structures, with a normal and
emergency rating of at least 1793 MVA per tie-line.

Loop the existing Cedarvale — Pecos 138-kV transmission line #1 into the new Silverleaf
138-kV station. The line extensions are estimated at approximatcly 0.4 miles each and
will require new Rights of Way (ROW). The existing Pecos substation is currently owned
by TNMP.



O

Loop the existing Cedarvale — Pecos 138-kV transmission line #2 into the new Silverlcaf
138-kV station. The line extensions are estimated at approximately 1.2.miles each and
will require new ROW,

Loop the existing Cedarvale — Bone Springs 138-kV transmission line into the new
Silverleaf 138-kV station. The line extensions are estimated at approximately 0.6 miles
each and will require new ROW, The existing Bone Springs subslation is currently
owned by TNMP,

o  Construct a pew 345-kV New Substation 2, approximately 13 miles south of the existing Sand
Lake 345/138-kV station. The New Substation 2 will be designed in a breaker-and-a-half
configuration and inferconnected by cutting the station into the existing Sand Lake — Solstice
345-kV double-circuit transmission line. The existing Solstice substation is currently owned by

AEP.

e Construct a new Cowpen 345/138-kV station nearby the New Substation 2. The Cowpen
345/138-kV station includes:

o)

O

Two 345/138-kV transformers, each with normal/emergency ratings of at least 668/750
MVA.

A high side breaker with breaker disconnect switches for each of the two 345/138-kV
transformers, No bus bar connections between the high sides of the two fransformers (bus
connections between the high sides of the two transformers fo be established at the 345-
kV New Substation 2).

138-kV switchyard to be designed in a breaker-and-a-half configuration.

s Cowpen 345/138-kV station to be interconnected as follows:

o

Extend 345-kV tie-lines from the high sides of the two Cowpen 345/138-kV transformers
to positions within the 345-kV New Substation 2 (total of two 345-kV tie lines). The two
345-kV tie-lines will be on separate structures, with a normal and emergency rating of at
least 1793 MV A per tie-line. _

Loop the existing FH20 — Salt Draw 138-kV transmission line into the new Cowpen 138-
kV station. The line extensions are estimated at approximately 6.8 miles cach and will
require new ROW. The existing IH20 and Salt Draw substations are currently owned by
TNMP.

Leop the existing Birds of Prey Tap ~ Hal poon Tap 138-kV transmission line into the
new Cowpen 138-kV station. The line extensions are estimated at approximately 0.3
miles each and will require new ROW, The existing Birds of Prey Tap and Harpoon Tap
are currently owned by TNMP.

Should you have any questions please contact me at any time.

Sincerely

//\YU N

Kristi Hobbs

by

Vice President, System Planning and Weatherization
Electric Reliability Council of Texas

CC:

Pablo Vegas, ERCOT

Waoody

Rickerson, ERCOT

Prabhu Gnanam, ERCOT
Robert Golen, ERCOT
Brandon Gleason, ERCOT



Attachment B

Silverleaf and Cowpen 345-138 kV Stations Project

June 2023



TNMP Silverleaf and Cowpen 345-138 kV Stations - Redacted

Table of Contents

1 EXECUTIVE SUMMARY ..o s e s i s s e s s s e n s m s e s nmn s nam e e 1
I I I 30 L e 4
3 SYSTEM PERFORMANCE ISSUES ....cicicieiin i e s s s s s s s s s s n s mdmn s e snmnsnen 5

3.1 LoAD INCREASES DRIVING THE SYSTEM PERFORMANCE ISSUES
3.2 PLANNING CRITERIA VIOLATIONS

4 SOLUTION DISCUSSION L oieiiietia i imresmsssss s rrs s s s ns s s s s s sms s o s ss nss s s sa e ss e ss s s sssnrs nessensssssssns renss 9
4.1 PREFERRED SOLUTION 1 ttttsiiissssscrreesnnsssnssnsssssss nrs sesessnssssssansss nn seses snsns sasansss onnn sens sasnssassanns snnns sens snsssssssnnssnns sensssns 10
4.2 BULTERMATIVE 1utvvitiiisrrs sosssssnssrsssnsss rns sens snnns ses ansss snmnn ses banns sesss ans onnnn sens bbnnsasss anns ennn senes nnnsans annns snnn sens nnnnssssnsnssnnnn s 12
4.3 CONSIDERATION OF OTHER ALTERNATIVES ..o oot i i oo ceet eieeee e es sesnees e ss saes eescesme smes eeseesmesreeee seenemeneeeen eenennns 14

431 SHverleqf ATLErNOLIVES ... e e e et e s e 14
432 COWEEN ATLBINGEIVES .. oo et et et e e e bees eebees eeeseeeeeaseee s easeeeseseeeeeeeeesaneeaneeaeeansean 15

5 MODEL DATA USED FOR THE ANALY SES. .. cviivimiimisrrremmismisra s inrssss s s nrm s s ssasnrs nsssssnssssnsasnsmsnensssnsnsnes 16

5.1 STEADY STATE IMIODEL DATA 1ttt iin i i s srrn s s s e e e s e e s e e e s s EEEEE £ e e EEE S e e e s s EE R e E oo e RRE S e e s s eeee £ 16
51.1 Ry st Lol O L= OO U O UPR 16
512 BENCRITIOIK COSES .ot ee ottt et et ettt et ettt e e et ees e 2 es s et o2 wts s e e es eeses sas s e as nes st nss e es nessaenss e s 16
513 0T T T T s = P PSPPSRSO 18

5.2 DYNAMIC STABILITY IWTODEL DATA oottt it s rne o immn s s srr e s aas s s s s s e e e s e e e 00 4 e s e s s ee e e £ e e e Ran s e e s s eeee £e e annn 18
521 Ry st Lol O L= OO U O UPR
522 BENCRITIOIK COSES .ot ee ottt et et ettt et ettt e e et ees e 2 es s et o2 wts s e e es eeses sas s e as nes st nss e es nessaenss e s
523 0T T T T s = P PSPPSRSO

5.3 SHORT CIRCUIT MODEL DATA
531 Ry s T T2l O LSOO P UES RPN
532 BENCRITIIIK TS ee ettt et e et et et et e e w2t ees ete e es st e es et s e e st e es eass e es mbe s nss e es nnesaeess e e e
533 0T T T L= s T S PSPPSR

5.4 DATA USED FOR SSR SCREENING

L W T 17 T 0 L

7  APPLICABLE TNMP TRANSMISSION PLANNING CRITERIA......ccuci s emimnrsinrmnisss s s s s snemnemssnnnsn s emns 20
7.1 STEADY STATE PLANNING CRITERIA . t1tuttiisunssrssssnnrrs snnessnnsssssnsss sens sens sassssss snsss snns sees sassssass snns snnns seessnnssssns snsssnns sees 20
7.2 STABILITY PLANNING CRITERIA 11ttt trrs vonssnsnsnsssnn rrns sons snnssssss snns snns seses sassssss snsss snns sees sasns sas snnss onns seessnnnssssssnsssnnns ses 21
7.3 SHORT CIRCUIT PLANNING CRITERIA. 1t tiiis s srrsssnn rrs snnssnssssesssns srsss snss sssssssss snns snns sanss sanssess snsss snn seses annnsasssnssssnnnsenes 21

S L0 I L 1 T 22



TNMP Silverleaf and Cowpen 345-138 kV Stations - Redacted

1 Executive Summary

TNMP proposes the Silverleaf and Cowpen stations project, which encompasses the following specific
system upgrade components. Proposed facility ratings are provided below in Table E-1.

1. 345 kV support nearby TNMP Cedarvale substation.

a.

C.

Oncor to construct a 345 kV switching station nearby TNMP Cedarvale substation. The
new Oncor 343 kV switching station will be designed in a breaker-and-a-half
configuration and interconnected by cutting the station into the planned North McCamey
— Sand Lake 345 kV double circuit transmission line.

TNMP to construct the Silverleaf 345-138 kV station nearby the new Oncor 345 kV
switching station. Notable features of the proposed Silverleaf 345-138 k¥ station include:

Three 345-138 KV transformers, each with a 750 MVA top rating.

A high side breaker with breaker disconnect switches for each of the three 345-
138 kV transformers. No bus bar connections between the high sides of the
three transformers (bus connections between the high sides of the three
transformers to be established at the new Oncor 345 kV switching station).

138 kV switchyard to be designed in a breaker-and-a-half configuration, with the
345-138 kV transformers occupying three positions within the 138 kV bus
arrangement.

Silverleaf 345-138 kV station to be interconnected as follows:

Extend 345 kV tie-lines from the high sides of the three Silverleaf 345-138 kV
transformers to positions within the new Oncor 345 kV switching station (total of
three 345 kV tie-lines). There will be steady state loading issues within the local
systemn associated with concurrent outage of all three tie-lines, so it is critical
from a reliability standpoint that the three tie-lines do not share structures.

Existing Cedarvale — Pecos 138 kV line #1 bisected with both resultant lines
extended to occupy two line terminals within the new Silverleaf 138 kV bus.

Existing Cedarvale — Pecos 138 kV line #2 bisected with both resultant lines
extended to occupy two additional line terminals within the new Silverleaf 138 kV
bus.

Existing Cedarvale — Bone Springs 138 kV line bisected with both resultant lines
extended to occupy two additional line terminals within the new Silverleaf 138 kV
bus.

2. 345 KV support nearby TNMP IH20 substation.

a.

Oncor to construct an additional 345 kV switching station, designed in a breaker-and-a-
half configuration and interconnected by cutting the station into the existing Sand Lake —
Solstice 345 kV double circuit transmission line.

TNMP to construct the Cowpen 345-138 kV station nearby the additional Oncor 345 kV
switching station. Notable features of the proposed Cowpen 345-138 kV station include:

Two 345-138 kV transformers, each with a 750 MVA rating.
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ii. A high side breaker with breaker disconnect switches for each of the two 345-138
kV transformers. No bus bar connections between the high sides of the two
transformers (bus connections between the high sides of the two transformers to
be established at the additional Oncor 345 kV switching station).

iii. 138 kV switchyard to be designed in a breaker-and-a-half configuration, with the
345-138 kV transformers occupying two positions within the 138 kV bus
arrangement.

¢. Cowpen switching station to be interconnected as follows:

i. Extend 345 kV tie-lines from the high sides of the two Cowpen 345-138
kV transformers to positions within the additional Cncor 343 KV switching
station (total of two 345 kV tie-lines).

ii. Existing IH20 — Salt Draw 138 kV line bisected with both resultant lines
extended to occupy two line terminals within the new Cowpen 138 kV
bus. The line extensions are estimated at approximately 7 miles each.

iii. Existing Birds of Prey Tap — Harpoon Tap 138 kV line section bisected
with both resultant lines extended on double circuit structures to occupy
two additional line terminals within the new Cowpen 138 kV bus. The
line extensions are estimated at approximately 0.25 miles each.

Table E-1: Proposed Facility Ratings

Ratings (MVA)

Facility
Normal Emergency

345 kV line terminations for Sand Lake and North McCamey 2988 2988
DCKT lines into Oncor-owned station nearby TNMP Cedarvale
Each of the three 345 k¥ tie-lines between Oncor-owned
station nearby TNMP Cedarvale and Silverleaf 345-138 kv 1793 1793
station
Each of the three 345-138 kV transformers at Silverleaf 345- 668 750

138 kv station
All 138 kV lines to be terminated at Silverleaf station 717 717
345 k¥ line terminations for Sand Lake and Solstice DCKT lines

into Oncor-owned station nearby TNMP IH20 2988 2988

Each of the two 345 kV tie-lines between Oncor-cwned 1793 1793

station nearby TNMP IH20 and Cowpen 345-138 kV station

Each of the two 345-138 kV transformers at Cowpen 345-138

kV station ’ 668 750
409 408

{New terminations will be | {New terminations will be
717 MVA, existing linesto | 717 MVA, existing lines to
be cut in will remain at be cut in will remain at
409 MVA) 409 MVA)

All existing 138 k¥ lines to be bisected and terminated at
Cowpen station

The Silverleaf and Cowpen stations project will address numerous steady state system performance
deficiencies within a specific area of TNMP’s Far West Texas transmission system driven by recent
commitments to serve a significant amount of new load.

TNMP’s studies indicate the project resolves the targeted steady state system performance issues
without introducing stability-related system performance deficiencies. Moreover, the stability study
results generally indicate incremental improvements in stability performance where change case
results differ from benchmark results.
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The short circuit study results indicate the project will not result in any fault interrupt rating
exceedances for transmission breakers located within the study area.

TNMP’s topology check indicates the proposed Silverleaf and Cowpen station projects do not result in
any new or shorter paths between existing generation resources and series capacitors. Forany
existing paths between resources and series capacitors that would be altered by construction of the
345-138 kV ties proposed herein, the path alterations would be limited to lengthening of the affected
path. Therefore, no further SSR analysis is needed for the proposed 345-138 kV projects.

This will be a Tier 1 project with an estimated capital cost of $299 million. CCNs will be required for
portions of the project. The estimated in-service date is June 2027.

Pursuant to PUCT rule 25.101.(b).(3).(D), Projects deemed critical fo reliability, TNMP is requesting
ERCOT designate the facilities proposed herein as critical to the reliability of the system to provide for
expedited processing of associated transmission line applications by the commission.



TNMP Silverleaf and Cowpen 345-138 kV Stations - Redacted

2 Introduction

TNMP serves a considerable amount of load concentrated within its service territories located in Winkler,
Ward, Reeves, and Pecos counties. The current peak load forecast for this area for year 2023 sits at
about 2.6 GW. This load is composed of approximately 54% datacenter/crypto mining, 41% oil field-
related, and 4% residential/commercial.

A recent significant surge in the datacenter/crypto mining portion of this load has consumed all available
transmission capacity that, up until early 2022, was in excess of minimum capacity required to maintain
transmission reliability as set forth in the NERC TPL-001 Reliability Standard and Section 4 of the ERCOT
Planning Guide. Furthermore, TNMP has contractual commitments in place to serve an additional 1.477
GW datacenter/crypto mining load, which will obviously require system upgrades to serve the additional
load reliably.

TNMP’s steady state analyses have revealed significant transfer limitations attributed to 713 MW of the
additional 1.477 GW datacenter/crypto mining load, within a specific area of the system starting from
Oncor's Sand Lake station, through TNMP's 138 kV transmission network in Reeves and Ward counties,
and to loads directly served by those facilities. A diagram of the transmission system relevant to this RPG
submittal is included below in figure 2-1.

This report presents a preferred solution along with consideration of alternatives to address the identified
system performance issues. This report also outlines the methodology and study results supporting
TNMP's system improvement recommendations.
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Figure 2-1: TNMP and Adjoining Transmission System Relevant to this RPG Submittal
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3 System Performance Issues

3.1 Load Increases Driving the System Performance Issues

TNMP has conducted numerous FAC-002 studies over the last year-and-a-half in response to requests to
serve new datacenter/crypto mining load within the far West Texas region. Through its FAC-002 study
processes, TNMP ascertained a significant portion of the requested load could be accommodated upon
implementation of (a) numerous Tier 4 system upgrades within TNMP’s transmission systems and (b)
system improvement projects external to TNMP transmission systems which recently have been
endorsed by the RPG or are currently being reviewed by the RPG. Nonetheless, significant system
upgrades not previously submitted and reviewed by the RPG are required to reliably accommodate all the
requested load.

There is approximately 713 MW contracted new load associated with the system improvements
presented in Section 4 of this report. Table 3-1 provides detail on the locations of the new loads in terms
of station points of delivery/PSSE bus numbers, what portions of each load can be accommodated upon
completion of Tier 4 projects/recently endorsed/currently under review RPG projects, and the remaining
portions of load requiring the system upgrades presented in Section 4 of this report.
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Tabhle 3-1: New Load Locations Relevant to this RPG Submittal and Integration Cutlook

Point of Delivery

Total Load Requested

Amount of Load
Which can be
Accommodated Either
Immediately or Upon

Remaining Amount of
Load Requiring

{station Name) PSSE Bus # (MW) Completion of Completion of RPG
Committed System Projects as Set Forth
Improvement in Section 4 (MW}
Projects® (MW)
Pyote 38001 300 50 ab
Worsham 38021 10 10 0
Collie Field 38038 150 0 150
County Road 38047 15 15 0
Saddleback 38058 35 35 0
Flat Top 38069 17 17 0
Coyote Springs 38113 5 5 0
Faulkner 38124 300 42 o
Cedarvale 38145 700 397 303
Lone Star 38190 300 300 0
Cholla 38195 300 23 od
Tarbush 38295 300 a0 260
Total 2432 9341 713

a. The meaning of committed system improvement projects is {a) Tier 4 projects and (b} RPG projects that recently have
been endorsed or are currently under review.
b. The requestor has revised the load request from the criginal 300 MW down to 50 MW,
¢. The requestor has revised the load request from the criginal 300 MW down to 42 MW,
d. The requestor has revised the load request from the criginal 300 MW down to 23 MW,

3.2 Planning Criteria Violations

The planning criteria violations presented herein are based on the year 2027 summer peak and 2024
minimum load cases available in the ERCOT 20212 RTP case set with the datacenter/crypto mining loads
listed in the last two columns of Table 3-1 added to the cases. Please refer to Section 5.1 for details on
the steady state models and methodology utilized in the development of this RPG submittal.

The planning criteria violation/contingency pairs TNMP proposes to address via the recommended

systemn upgrades detailed in Section 4.1 are listed below in Tables 3-2, 3-3, and 3-4.

' The 934 MW number provided above may vary depending on the case one uses to derive the quantity. The
number provided above was ascertained using the 2025 summer peak case from the SSWG case set dated February
2022, modified during FAC-002 study processes 1o include various system improvement projects that have now
become committed. Considering the significant variability of load modeled from one SSWG data set to the next,
using any other case with consideration of case load limited only to the load information provided above could yield
results that do not align with the result documented above.

2 TNMP utilized the finalized 2021 RTP cases for the analyses as opposed to the 2022 RTP cases due to the timing
of starting the analyses, which was prior 1o the 12/22/22 finalization date of the 2022 RTP cases. Nonetheless,
TNMP performed a comparison of the study area loads and network models between the cases TNMP conditioned
for the analyses and the relevant 2022 RTP cases to ensure accurate, up-to-date modeling of the study area. The
results of the comparison indicate there are no differences that would invalidate the study findings herein. The only
significant modeling differences between the study areas is appearance of new projects within the 2022 RTP cases
{e.g., the Cholla 345 kV interconnection). However, differences such as these are not an issue as TNMP would have
removed the subject new projects anyway from the 2022 RTP cases had those cases been used for the analyses
considering one of the primary points of the analyses was to determine optimized solutions in view of the load
forecast being revised lower after the 2022 RTP study had already started.

6
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Table 3-2: Planning Criteria Violation/Single Element Contingency Pairs Relevant to This RPG Submittal

Case Category Contingency Criteria Violation
. Cedarvale — Sand Lake 138 k¥ line #1
Peak P1.2 Cedarvale —5and Lake 138 kV line 82 loads to 106% of 614 MVA rating
) Cedarvale — Sand Lake 138 k¥ line #1
Off-Peak P1.2 Cedarvale —5and Lake 138 kV line #2 loads to 142% of 614 MVA rating
i Cedarvale — Sand Lake 138 kV line 82
Peak P1.2 Cedarvale —Sand Lake 138 k¥ line #1 loads to 107% of 614 MVA rating
i Cedarvale — Sand Lake 138 kV line 82
Off-Peak P1.2 Cedarvale —Sand Lake 138 k¥ line #1 loads to 143% of 614 MVA rating
Sand Lake 345-138 kV transformer §1
Peak P1.3 Sand Lake 345-138 kV transformer #2 loads to 111% of 750 MVA rating
Sand Lake 345-138 kV transformer #1
Off-Peak P1.3 Sand Lake 345-138 kV t Ti #2
ed anc Lake ranstormer loads to 102% of 750 MVA rating
Sand Lake 345-138 kV transformer #2
Peak P1.3 Sand Lake 345-138 kV transformer &1 loads to 111% of 750 MVA rating
Off-Peak P1.3 Sand Lake 345-138 kV transformer #1 sand Lake 345-138 KV transformer i#2

loads to 103% of 750 MVA rating

Table 3-3: Uniquea Pl

anning Criteria Violation/Multiple Element Contingency Pairs Relevant to This RPG Submittal

Case Categoryh Contingency Criteria Violation
Off-Peak E§g§;02§4 Redacted Redacted
Staghorn —Sandstone 138 k¥ in
Off-Peak ERCOT PG4 combination with DCKT loss of IH20 = Flat Top — Foxtail loads to 129% of 409
PGRROS93 Pecos 138 kV and IH20 — Elm Street 138 MVA rating
kY
Sandstone —Reward Tap 138 kV in
Off-Peak ERCOT PG4 combination with DCKT loss of IH20 - Flat Top — Foxtail loads to 121% of 409
PGRROS8 Pecos 138 kV and IH20 — Elm Street 138 MVA rating
kv
Worsham — Reward Tap 138 kV in
Off-Peak ERCOT PG4 combination with DCKT loss of IH20 = Flat Top — Foxtail loads to 116% of 409
PGRROS93 Pecos 138 kV and IH20 — Elm Street 138 MVA rating
kY
Worsham — Harpoon Tap 138 k¥ in
Off-Peak ERCOT PG4 combination with DCKT loss of IH20 = Flat Top — Foxtail loads to 108% of 409
PGRROS8 Pecos 138 kV and IH20 — Elm Street 138 MVA rating
kv
Harpoon Tap — Birds of Prey Tap 138 kv
Off-Peak ERCOT PG4 in combination with DCKT loss of IH20 — Flat Top — Foxtail loads to 106% of 409
PGRRO32 Pecos 138 kV and IH20 — Elm Street 138 MVA rating
kY
Birds of Prey Tap — Collie Tap 138 kV in
Off-Peak ERCOT PG4 combination with DCKT loss of IH20 = Flat Top — Foxtail loads to 100% of 409
PGRROSE Pecos 138 kV and IH20 — Elm Street 138 MVA rating
kv
Staghorn —Sandstone 138 kV in
Off-Peak ERCOT PG4 combination with DCKT loss of IH20 - Barilla Draw — Flat Top loads to 120% of
PGRROS3 Pecos 138 kV and IH20 — EIm Street 138 409 MVA rating
kY
Sandstone — Reward Tap 138 k¥ in
Off-Peak ERCOT PG4 combination with DCKT loss of IH20 = Barilla Draw — Flat Top loads to 112% of
PGRROS93 Pecos 138 kV and IH20 — Elm Street 138 409 MVA rating

kv
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Table 3-3: Unigue® Planning Criteria Violation/Multiple Element Contingency Pairs Relevant to This RPG Submittal

Case (:ategor\}’ Contingency Criteria Violation
Worsham — Reward Tap 138 kV in
Off-Peak ERCOT PG4 combination with DCKT loss of IH20 - Barilla Draw — Flat Top loads to 107% of
PGRROS3 Pecos 138 kV and IH20 — EIm Street 138 409 MVA rating
kY
Staghorn —Sandstone 138 k¥ in
Off-Peak ERCOT PG4 combination with DCKT loss of IH20 = Saddleback — Barilla Draw loads to 114%
PGRROS93 Pecos 138 kV and IH20 — Elm Street 138 of 409 MVA rating
kv
Sandstone —Reward Tap 138 kV in
Off-Peak ERCOT PG4 combination with DCKT loss of I[H20 - Saddleback — Barilla Draw loads to 106%
PGRROS8 Pecos 138 kV and IH20 — Elm Street 138 of 409 MVA rating
kv
Worsham — Reward Tap 138 kV in
Off-Peak ERCOT PG4 combination with DCKT loss of IH20 = Saddleback — Barilla Draw loads to 101%
PGRROS93 Pecos 138 kV and IH20 — Elm Street 138 of 409 MVA rating
kY
ERCOT PG4 FI‘:at Top - Foxtail 138 kV in combination Staghorn —Sandstone 138 kV loads to
Off-Peak PGRROSS with DCKT loss of IH20 — Pecos 138 kV 131% of 408 MVA rating
and IH20 — Elm Street 138 kV
Barilla Draw — Flat Top 138 k¥ in
Off-Peak ERCOT PG4 combination with DCKT loss of IH20 - Staghorn — Sandstone 138 kV loads to
PGRROS8 Pecos 138 kV and IH20 — Elm Street 138 117% of 409 MVA rating
kv
Saddleback — Barilla Draw 138 kV in
Off-Peak ERCOT PG4 combination with DCKT loss of IH20 - Staghorn — Sandstone 138 kV loads to
PGRROS93 Pecos 138 kV and IH20 — Elm Street 138 111% of 408 MVA rating
kY
ERCOT PG4 FI‘:at Top - Foxtail 138 kV in combination Sandstone —Reward Tap 138 kV loads to
Off-Peak PGRROSS with DCKT loss of IH20 — Pecos 138 kV 124% of 408 MVA rating
and IH20 — Elm Street 138 kV
Barilla Draw — Flat Top 138 kV in
Off-Peak ERCOT PG4 combination with DCKT loss of IH20 - Sandstone —Reward Tap 138 kV loads to
PGRROS8 Pecos 138 kV and IH20 — Elm Street 138 111% of 409 MVA rating
kv
Saddleback — Barilla Draw 138 kV in
Off-Peak ERCOT PG4 combination with DCKT loss of IH20 = Sandstone — Reward Tap 138 kV loads to
PGRROS93 Pecos 138 kV and IH20 — Elm Street 138 105% of 408 MVA rating
kY
ERCOT PG4 Flét Top - Foxtail 138 kVin combinzation Worsham — Reward Tap 138 kV loads to
Off-Peak PGRROSS with DCKT loss of IH20 — Pecos 138 kv 121% of 408 MVA rating
and [H20 — Elm Street 138 kv
Barilla Draw — Flat Top 138 kV in
OFf-Peak ERCOT PG4 combination with DCKT loss of IH20 - Worsham — Reward Tap 138 kV loads to
PGRROS93 Pecos 138 kV and IH20 — Elm Street 138 108% of 408 MVA rating
kY
Saddleback — Barilla Draw 138 k¥ in
Off-Peak ERCOT PG4 combination with DCKT loss of IH20 = Worsham — Reward Tap 138 kV loads to
PGRROSE Pecos 138 kV and IH20 — Elm Street 138 101% of 409 MVA rating
kv
Off-Peak ERCOT PG4 f\,lr?tthT;gl(_TFlz}ia!fllai;\iI;e‘j:c;r::;ngatkl\({m Worsham — Harpoon Tap 138 kV loads to
FGRROSE 116% of 409 MVA rating

and IH20 — Elm Street 138 kv
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Table 3-3: Unigue® Planning Criteria Violation/Multiple Element Contingency Pairs Relevant to This RPG Submittal

Case (:ategor\}’ Contingency Criteria Violation
Barilla Draw — Flat Top 138 kV in
Off-Peak ERCOT PG4 combination with DCKT loss of IH20 - Worsham — Harpoon Tap 138 kV loads to
PGRROS3 Pecos 138 kV and IH20 — Elm Street 138 103% of 408 MVA rating
kv
ERCOT PG4 Flét Top - Foxtail 138 kVin combination Harpoon Tap —Birds of Prey Tap 138 kv
Off-Peak PGRROSS with DCKT loss of IH20 — Pecos 138 kV loads to 115% of 409 MVA ratin
and IH20 — Elm Street 138 kV £
Barilla Draw — Flat Top 138 k¥ in
Off-Peak ERCOT PG4 combination with DCKT loss of IH20 - Harpoon Tap — Birds of Prey Tap 138 kv
PGRROSE Pecos 138 kV and IH20 — Elm Street 138 loads to 102% of 409 MVA rating
kv
ERCOT PG4 Flét Top - Foxtail 138 kVin combination Birds of Prey Tap — Collie Tap 138 k¥
Off-Peak PGRROSS with DCKT loss of IH20 — Pecos 138 kV loads to 111% of 409 MVA ratin
and IH20 — Elm Street 138 kV £

a The intended meaning of unigue planning criteria violation/multiple element cantingency pairs is ane in which the
planning criteria violation is unique to the multiple elemeant contingency to the extent that the planning criteria viclation
does not appear under single loss of any element comprising the multiple element contingency definition.

b Because it is generally not possible, or difficult at best, to justify investmeant in RPG-level projects based on those planning
events for which non-consequential load loss is allowed pursuant to the NERC TPL-001 Reliability Standard and all extreme
events, the multiple-element contingencies included in this table are limited only to those planning events for which non-
consequential load loss is not allowed and all ERCOT Planning Guide Section 4 events that result in unique planning criteria
violations as a result of addition of the 713 MW load discussed in Section 3.1. This in no way is an indication that the
transmission improvement solutions presented herein fall short of mitigating all planning event system performance
deficiencies resulting from the load addition, including those planning events where non-consequential load loss is
permitted.

Table 3-4: Reiterative® Planning Criteria Violation/Multiple Element Contingency Pairs Relevant to This RPG Submittal

Case Category Contingency Criteria Violation
Sand Lake 345-138 kV t i B2
an _a e_ . rens Dm’!er n Sand Lake 345-138 kV transformer #1
Peak ERCOT PG4 combination with Sand Lake — Riverton i
loads to 120% of 750 MVA rating
345 kv
Sand Lake 345-138 kV t i B2
an _a e_ . rens Dm’!er n Sand Lake 345-138 kV transformer #1
Off-Peak ERCOT PG4 combination with Sand Lake — Riverton )
loads to 91% of 750 MVA rating
345 kv
Sand Lake 345-138 kV transformer #1 in
Peak ERCOT PG4 combination with Sand Lake — Riverton Sand Lake 345-138 kv transformer#Z
loads to 120% of 750 MVA rating
345 kV
Sand Lake 345-138 kV t i 81
an _a e_ . rens Dm’!er n Sand Lake 345-138 kV transformer #2
Off-Peak ERCOT PG4 combination with Sand Lake — Riverton K
345 kv loads to 91% of 750 MVA rating

¢ The intended meaning of reiterative planning criteria viclaticn/multiple element contingency pair is ene in which the
planning criteria is not unique to the multiple element contingency to the extent that the planning criteria violation also
appears under single loss of one or more single elements comprising the multiple element contingency definition. Table 3-4
does not contain an exhaustive list of reiterative planning criteria violation/multiple element contingency pairs, only those
specified per stakeholder request.

4 Solution Discussion

Through steady state system performance testing, TNMP has confirmed the preferred solution and the
alternative presented in this section yield sufficient system performance characteristics across all TPL-
001 planning events and ERCOT Planning Guide Section 5 events (without the need for non-
consequential load loss for those planning events where non-consequential load loss is permitted).



TNMP Silverleaf and Cowpen 345-138 kV Stations - Redacted

4.1 Preferred Solution

TNMP's preferred solution to address the system performance issues listed in Section 3.2 consists of the
following elements.

1. 345 kV support nearby TNMP Cedarvale substation.

a.

C.

Oncor to construct a 345 kV switching station nearby TNMP Cedarvale substation. The
new Oncor 343 kV switching station will be designed in a breaker-and-a-half
configuration and interconnected by cutting the station into the planned North McCamey
— Sand Lake 345 kV double circuit transmission line.

TNMP to construct the Silverleaf 345-138 kV station nearby the new Oncor 345 kV
switching station. Notable features of the proposed Silverleaf 345-138 k¥ station include:

Three 345-138 KV transformers, each with a 750 MVA top rating.

A high side breaker with breaker disconnect switches for each of the three 345-
138 kV transformers. No bus bar connections between the high sides of the
three transformers (bus connections between the high sides of the three
transformers to be established at the new Oncor 345 kV switching station).

138 kV switchyard to be designed in a breaker-and-a-half configuration, with the
345-138 kV transformers occupying three positions within the 138 kV bus
arrangement.

Silverleaf 345-138 kV station to be interconnected as follows:

Extend 345 kV tie-lines from the high sides of the three Silverleaf 345-138 kV
transformers to positions within the new Oncor 345 kV switching station (total of
three 345 kV tie-lines). There will be steady state loading issues within the local
systemn associated with concurrent outage of all three tie-lines, so it is critical
from a reliability standpoint that the three tie-lines do not share structures.

Existing Cedarvale — Pecos 138 kV line #1 bisected with both resultant lines
extended to occupy two line terminals within the new Silverleaf 138 kV bus.

Existing Cedarvale — Pecos 138 kV line #2 bisected with both resultant lines
extended to occupy two additional line terminals within the new Silverleaf 138 kV
bus.

Existing Cedarvale — Bone Springs 138 kV line bisected with both resultant lines
extended to occupy two additional line terminals within the new Silverleaf 138 kV
bus.

2. 345 KV support nearby TNMP IH20 substation.

a.

Oncor to construct an additional 345 kV switching station, designed in a breaker-and-a-
half configuration and interconnected by cutting the station into the existing Sand Lake —
Solstice 345 kV double circuit transmission line.

TNMP to construct the Cowpen 345-138 kV station nearby the additional Oncor 345 kV
switching station. Notable features of the proposed Cowpen 345-138 kV station include:

Two 345-138 kV transformers, each with a 750 MVA rating.

10
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ii. A high side breaker with breaker disconnect switches for each of the two 345-138
kV transformers. No bus bar connections between the high sides of the two
transformers (bus connections between the high sides of the two transformers to
be established at the additional Oncor 345 kV switching station).

iii. 138 kV switchyard to be designed in a breaker-and-a-half configuration, with the
345-138 kV transformers occupying two positions within the 138 kV bus
arrangement.

¢. Cowpen switching station to be interconnected as follows:

i. Extend 345 kV tie-lines from the high sides of the two Cowpen 345-138
kV transformers to positions within the additional Cncor 343 KV switching
station (total of two 345 kV tie-lines).

ii. Existing IH20 — Salt Draw 138 kV line bisected with both resultant lines
extended to occupy two line terminals within the new Cowpen 138 kV
bus. The line extensions are estimated at approximately 7 miles each.

iii. Existing Birds of Prey Tap — Harpoon Tap 138 kV line section bisected
with both resultant lines extended on double circuit structures to occupy
two additional line terminals within the new Cowpen 138 kV bus. The
line extensions are estimated at approximately 0.25 miles each.

A drawing of the preferred solution is provided below in Figure 4-1. Estimated costs for the preferred
solution are included below in Table 4-1.

Figure 4-1: Preferred Solution lllustration

11
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Tabhle 4-1: Preferred Solution Estimated Cost

NN, DRAWING NOT TO SCALE

Ta Morth Mclamey

Item Estimated Cost
Oncor costs for 345 kV station nearby Cedarvale, 345 k¥ cut-in, three 345 k¥ tie-lines to TNMP $52,150,000°
Silverleaf
THNMP costs for new Silverleaf 345-138 kV station with three 345-138 kV transformers, $115,033,000
terminate three 345 kV tie-lines from new Oncor station, and 138 kV line cut-ins to Silverleaf U
Oncor costs for 345 kV station nearby IH20, 345 kV cut-in, two 345 kV tie-lines to TNMP Cowpen $48,738,000
TNMP costs for new Cowpen 345-138 kV station with two 345-138 kV transformers, terminate 484,777,000
twao 345 kV tie-lines from new Oncor station, and 138 kV line cut-ins to Cowpen o
Preferred Solution Total 5298,693,000

4.2 Alternative

The following alternative is a strong contender to the preferred solution.

1. Same upgrades for Cedarvale area as proposed in the Preferred Solution.

2. 345 kV support nearby TNMP IH20 substation.

a. Oncor to construct an additional 345 kV switching station, designed in a breaker-and-a-
half configuration and interconnected by cutting the station into the existing Sand Lake —

Solstice 345 kV double circuit transmission line.

3 Estimated by TNMP. Cost figure shown subject to change after Oncor’s review and comment.
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b. TNMP to construct the Cowpen 345-138 kV station nearby the additional Oncor 345 kV
switching station. Notable features of the proposed Cowpen 345-138 kV station include:

Two 345-138 kV transformers, each with a 750 MVA rating.

A high side breaker with breaker disconnect switches for each of the two 345-138
kV transformers. No bus bar connections between the high sides of the two
transformers (bus connections between the high sides of the two transformers to
be established at the additional Oncor 345 kV switching station).

138 kV switchyard to be designed in a breaker-and-a-half configuration, with the
345-138 kV transformers occupying two positions within the 138 kV bus
arrangement.

¢. Cowpen switching station to be interconnected as follows:

Extend 345 kV tie-lines from the high sides of the two Cowpen 345-138 kV
transformers to positions within the additional Oncor 345 kV switching station
(total of two 345 kV tie-lines).

Existing IH20 — Salt Draw 138 kV line bisected with both resultant lines
extended to occupy two line terminals within the new Cowpen 138 kV bus. The
line extensions are estimated at approximately & miles each.

Existing IH20 - Collie 138 kV line bisected with both resultant lines extended to
occupy two additional line terminals within the new Cowpen 138 kV bus. The
line extensions are estimated at approximately & miles each.

A drawing of the alternative is provided below in Figure 4-2. Estimated costs for the alternative are

included in Table 4-2.

13
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Figure 4-2: Alternative lllustration
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Table 4-2: Alternative Estimated Cost

Item Estimated Cost
Oncar costs for 345 kV station nearby Cedarvale, 345 kV cut-in, three 345 k¥ tie-lines to TNMP $52,150,000
Silverleaf

TNMP costs for new Silverleaf 345-138 kV station with three 345-138 kv transformers,

terminate three 345 kV tie-lines from new Oncor station, and 138 kV line cut-ins to Silverleaf $115,033,000

QOncor costs for 345 kV station nearby IH20, 345 k¥ cut-in, two 345 kV tie-lines to TNMP Cowpen 546,738,000
TNMP costs for new Cowpen 345-138 kV station with two 345-138 kV transformers, terminate
two 345 kV tie-lines from new Oncor station, and 138 kV line cut-ins to Cowpen

Alternative Total $311,365,000

$97,444,000

4.3 Consideration of Qther Alternatives

4.3.1 Silverleaf Alternatives

Viable alternatives to the Silverleaf part of the preferred solution are limited due to the large size of the
new load being integrated and the portion of that new load that is located at or nearby TNMP Cedarvale
station. Subsequently, one feature any feasible solution must necessarily incorporate is a new 345 kV
interconnection at or close by to TNMP’s Cedarvale 138 kV bus. In the absence of such feature, it would
be necessary to (a) substantially increase the 345-138 kV transformation capacity at Oncor's Sand Lake
station by adding 345-138 kV transformers at Sand Lake and (b) construct numerous new 138 kV lines
between Oncor Sand Lake and TNMP Cedarvale stations to allow for reliable transfers from Sand Lake to
Cedarvale and other nearby TNMP load-serving points. At least three additional 345-138 kV transformers

14
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would be needed at Sand Lake station for this approach, bringing the total number of Sand Lake
transformers to five, which perhaps renders the approach impractical.

One seemingly viable alternative to the system upgrades proposed at Silverleaf, the fundamental
difference from the preferred solution being the 345 kV delivery method to Silverleaf, consists of the
following features:

1. New Silverleaf 345-138 kV station similar to the Preferred Solution but with a 345 kV bus
configured in a breaker-and-a-half arrangement suitable to terminate three incoming 3435 kV
transmission lines.

2. In lieu of sourcing the 345 kV side of Silverleaf from tapping the planned Sand Lake — North
McCamey 345 kV double circuit, source the 345 kV side of Silverleaf from three transmission
lines originating from the Sand Lake 345 kV bus and terminating at the Silverleaf 345 kV bus.

3. 138 kV line cut-ins at Silverleaf identical to that proposed in the Preferred Solution.

Although it is estimated the alternative described above would be comparable to the Preferred Solution
from an economic perspective, TNMP’s studies indicate the alternative would be inferior from the system
performance perspective and would not offer the best level of available capacity for future load growth,
which likely would turn out to be a significant flaw considering the aggressive load growth forecasted
within the ERCOT far West Texas system. Forinstance, the following key system performance
ohservations were made corresponding to the Silverleaf upgrades proposed in the Preferred Solution
versus the alternative described above.

1. Incrementally best resolution of the system performance issues stated in Tables 3-2 and 3-3
affecting the two Sand Lake autos and the two Sand Lake — Cedarvale 138 kV lines.

2. Higher available capacity across each Silverleaf auto for future load growth.
a. About 83 MW more in available capacity for loss of one Silverleaf auto
b. About 60 MW more in available capacity for loss of the new source at IH20

3. Higher available capacity across the 138 kV network interfacing Silverleaf with the surrounding
system.

a. Two additional 138 kV circuits within the interface.
b. Interface circuits lighter loaded, about 1300 MWW more in available capacity for PO.

4. Significant less reliance on the adjacent Oncor 138 kV system via the two Cedarvale 138 kV tie-
lines

a. Tie lines are about 10% lighter loaded for P0.
b. About 17% lower tie-line loading for post-contingency loss of one tie-line.

Additionally, a potential limitation with the Silverleaf alternative described above is constructability. Two
likely hurdles in this area are (1) identifying and making available the required three 345 kV line terminals
at Sand Lake and (2) routing of the three 345 kV lines between Sand Lake and Silverleaf in an area
already congested with 345 and 138 kV transmission line rights-of-way.

4.3.2 Cowpen Alternatives

TNMP considered several alternatives to the Cowpen part of the preferred solution, which includes the
following.

1. Cowpen option 1 — A variation of Cowpen described for the Alternative introduced in Section 4.2,
with the key difference being relocation of the Cowpen 345-138 kV station closer to the existing
TNMP IH20 station. This alternative, although potentially offering even better system
performance than the Preferred Solution and the Alternative, would be substantially more
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expensive due to significant lengthening of the two 345 kV tie-lines between the new Oncor 345
kV station and Cowpen.

2. Cowpen option 2 — This is the 138 kV-only option for Cowpen with the following key
characteristics:

a. No new Oncor 343 kV station required for boosting system support at IH20.
b. New Cowpen 138 kV station constructed nearby TNMP IH20.
¢. New Silverleaf — Cowpen* 138 kV line (line length estimated at 15 miles).

Although this alternative would be the most attractive from an economical standpoint, the option
would be a poor choice from a system performance standpoint, offering inferior available capacity
for future load growth in an area of the system forecasted to experience significant further load
growth.

5 Model Data Used for the Analyses
5.1 Steady State Model Data

5.1.1 Starting Cases

TNMP used the 2021 RTP steady state cases® as a starting point for all steady state simulations
conducted for this study. The specific 2021 RTP cases used include:

1. 2024 minimum load case dated 12/23/21.
2. 2027 summer peak case dated 12/23/21.

5.1.2 Benchmark Cases

To ensure accurate, up-to-date modeling of study area and to establish a valid benchmark comparison for
the analysis, TNMP made numerous notable revisions to the starting cases to develop the benchmark
cases, as noted below.

Transmission projects common to both the 2024 minimum load and 2027 peak load cases not related to
new load referenced in Section 3.1 of this report:

1. Added new Holiday station, TPIT # 63431.
2. Added new Alamo Street station, TPIT # 63429.
3. Added new Girvin station, TPIT # 63427.

4 |t would not be feasible to route the new 138 kV line from Silverleaf directly into IH20 due to (a) the IH20 138 kV bus
would have to be expanded, which there is no physical space available for and (b} congestion around the area of
IHZ20 including the town of Pecos and several existing 138 kV lines emanating from IH20 station.

5 TNMP utlized the finalized 2021 RTP cases for the analyses as opposed to the 2022 RTP cases due to the timing
of starting the analyses, which was prior 1o the 12/22/22 finalization date of the 2022 RTP cases. Nonetheless,
TNMP performed a comparison of the study area loads and network models between the cases TNMP conditioned
for the analyses and the relevant 2022 RTP cases to ensure accurate, up-to-date modeling of the study area. The
results of the comparison indicate there are no differences that would invalidate the study findings herein. The only
significant modeling differences between the study areas is appearance of new projects within the 2022 RTP cases
{e.g., the Cholla 345 kV interconnection). However, differences such as these are not an issue as TNMP would have
removed the subject new projects anyway from the 2022 RTP cases had those cases been used for the analyses
considering one of the primary points of the analyses was to determine optimized solutions in view of the load
forecast being revised lower after the 2022 RTP study had already started.
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Added second 138 kV circuit between AEP Creosote and TNMP Coyanosa stations, TPIT #
63433,

Other changes common to both the 2024 minimum load and 2027 peak load cases:

1.

2
3.
4

Updated Sand Lake — Cedarvale 138 kV lines #1 and #2 parameters (as-built info).
Updated Wickett — Wolf 138 kV line #2 parameters (as-built info), TPIT # 51216F.
Updated Leon Creek — AEP Fort Stockton 138 kV line parameters (as-built info).

Updated load forecast (resulted in minor changes to TNMP West Texas native load not related to
new load referenced in Section 3.1 of this report).

The load referenced in Section 3.1 of this report was modeled in the benchmark cases as outlined below

in Table 5-1.
Tahle 5-1: Details on Modeling Change Case New Loads as Applied to 2024 Min Load and 2027 Peak Load Cases
Bus Number Bus Name Load 1D MW MVAR TPIT
38001 TNPYOTE___1138.00 DC 54.0 17.749
38021 TNWORSHAM_1 138.00 DC 10.0 3.287
38034 TNBCIETTA_1 138.00 X1 150.0 49,303
38047 TNCNTYRD__1 138.00 DC 15.0 4.93
38058 TNSADDLEBK1 138.00 DC 35.0 11.504
38069 THMFLATTOP_1 1358.00 DC 17.0 5.588
38097* TWBCCASTLEL 138.00 X1* 300.0 98.605 TPIT ¥ 63663
38113 TNCOYOTSPG1 138.00 DC 5.0 1.643
38125 TNBCHERMSAL 138.00 X1 42.0 13.805
38146 THNBCTRESTL1 138.00 X1 700.0 230.079 TPIT #63661
38191 TNBCGWRWNEK1 138.00 X1 300.0 98.605 TFIT ¥ 63665
38195 THNCHOLLA_ 1 138.00 DC 23.0 7.56
38296 TNBCATOKA_1 138.00 X1 300.0 98.605 TPIT # 63661
38341 TNBCLNCIUMI 138.00 X1 300.0 98.605 TPIT # 63665
38356* TNBCLNCRK_1 138.00 X1 200.0 65.737 TPIT # 63661
38382* TNBCCANYONL1 138.00 X1 300.0 98.605 TPIT # 63665
131452* KEQ_1_& 138.00 X1 130.0 42.729

* The indicated load has an insignificant shift factor related to the system performance deficiencies
presented in Section 3.2, thus is not relevant to the preferred sclution and alternatives presented herein.
Included in this table only for completeness.

Lastly, the following Tier 4 transmission projects (all are common to both the 2024 minimum load and
2027 peak load cases) required to help accommodate new load referenced in Section 3.1 of this report
were added to the benchmark cases:

1.
2.

w

Ne o A

Fishhook station cut-in on the two Wink — Cedarvale 138 kV lines, TPIT # 65659.
Upgrade Wink — Fishhook 138 k¥ lines #1 and #2 to 3000 Ampere, TPIT # 73452 *Partial.

Foxtail station cut-in on the Flat Top — Pig Creek and Tarbush — Pig Creek 138 kV lines, TPIT #
68671.

Second 138 kV circuit between Soaptree and Holiday stations, TPIT # 66074.
Second 138 kV circuit between Holiday and Alamo Street stations, TPIT # 66074.
Upgrade Cedarvale — Pecos 138 kV lines #1 and #2 to 614 MVA, TPIT # 66077,
Upgrade TNMP Wink — Oncor Wink 138 kV line #2 to 6814 MVA, TPIT # 68673.
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5.1.3 Change Cases
TNMP created numerous steady state change cases as needed to develop optimized solutions for

addressing the system performance deficiencies identified in Section 3.2.

5.2 Dynamic Stability Model Data

5.2.1 Starting Cases

TNMP used the ERCOT DWG 2022 flat start cases as a starting point for all stability simulations
conducted for this study. The specific 2022 flat start cases used include:

1. 2025 HWLL case dated 1/28/22.
2. 2028 summer peak case dated 1/28/22.

5.2.2 Benchmark Cases

The same network model and load changes applied to the steady state change cases as described in
Section 5.1.2 were applied to the stability starting cases to develop the stability benchmark cases. The
following additional changes were applied in the process of conditioning the stability benchmark cases.

1. Added IHS loads within the study area as modeled in the RTP steady state starting cases.
2. Added the planned Bearkat — North McCamey — Sand Lake 345 kV double circuit line®.
5.2.3 Change Cases

TNMP modeled the preferred solution, as presented in Section 4.1, within the benchmark flat start cases
to create the change flat start cases.

5.3 Short Circuit Model Data

5.3.1 Starting Case

TNMP used the ERCOT SPWG 2027 future year short circuit case, dated 6/30/22, as a starting point for
the short circuit solutions conducted for this study.

5.3.2 Benchmark Case

The same network model and load changes applied to the steady state change cases as described in
Section 5.1.2 were applied to the short circuit starting case to develop the short circuit benchmark case.
The only other change applied in the process of conditioning the short circuit benchmark case was
addition of the planned Bearkat — North McCamey — Sand Lake 345 kV double circuit line.

8t is recognized the estimated in-service date of the planned Bearkat — North McCamey — Sand Lake 345 kV DCKT
line is beyond the timeframe represented by the 2025 HWLL flat start case. Nonetheless, the project was included in
the 2025 HWLL flat start case for the specific purpose of gauging system performance of the preferred solution, as
presented in this report, in an off-peak scenario in the timeframe of the ISD for the preferred solution presented
herein. Based on a comparison of the study area network models between TNMP's conditioned 2025 HWLL case
and 2028 summer peak case, TNMP confirms its conditioned 2025 HWLL case accurately achieves that specific
purpose.
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5.3.3 Change Case

TNMP modeled the preferred solution, as presented in Section 4.1, within the benchmark short circuit
case to create the change short circuit case.

5.4 Data Used for SSR Screening

TNMP used two network models for its SSR screening work herein:

1. The 2027 benchmark network model described above in Section 5.2.2.

2. The 2027 change network model with the Silverleaf and Cowpen 345-138 kV interconnections
modeled (preferred solution).

6 Study Methodology

TNMP conducted steady state simulations using the benchmark steady state cases described in Section
5.1.2 to demonstrate the need for system improvements. These simulations include PO, all credible P1-
P7 planning events, as defined in Table 1 of the NERC TPL-001-4 Reliability Standard, and ERCOT
Planning Guide Section 4 contingencies (including PGRR098-related contingencies) within and adjacent
to TNMP's far West Texas transmission systems.

TNMP developed steady state change cases as needed to develop a preferred solution as well as two
alternative solutions for correcting the deficiencies identified from the steady state benchmark cases.
These simulations include PO, all credible P1-P7 planning events, as defined in Table 1 of the NERC
TPL-001-4 Reliability Standard, and ERCOT Planning Guide Section 4 contingencies (including
PGRR098-related contingencies). The preferred solution and the two alternative solutions are discussed
in Section 4.

TNMP conducted dynamic stability simulations using the stability data sets described in Section 5.2 to
evaluate what incremental impacts, if any, the preferred solution has on the stability of the power system
for events within the study area. Numerous more severe planning events as well as extreme events were
selected and simulated for the stability study.

TNMP conducted short circuit solutions using the short circuit cases described in Section 5.3 to evaluate
what the incremental increases in available fault currents will be at selected transmission buses within the
study area resulting from construction of the preferred solution.

All steady state, dynamic stability, and short circuit simulations were conducted pursuant to:

1. The steady state transmission system planning performance requirements documented in Table
1 of the NERC TPL-001-4 Reliability Standard.

2. Section 4 of the ERCOT Planning Guide.
3. TNMP transmission planning criteria.

TNMP conducted topology screening analyses for SSR risk assessment using the network models
described in Section 5.4. The analyses consisted of (a) identification of shortest paths between resource
POls determined to be nearby to the proposed Silverleaf and Cowpen 345-138 kV interconnections and
series reactors utilized within the ERCOT interconnection and (b) comparison of those identified shortest
paths between benchmark and change network models. The resource POls determined to be near the
proposed Silverleaf and Cowpen 345-138 kV interconnections are listed below in Table 6-1. All 19 series
capacitors located within the ERCOT interconnection were considered in the analysis.
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Tabhle 6-1: Resource POIs Determined to be Near the Proposed Silverleaf and Cowpen 345-138 kV Interconnections

Resource Name

Resource Type

POl Bus Number

POl Station Name

POI Nominal kv

Flower Valley || Storage 38069 Flat Top 138
Swoose || Storage 38001 Pyote 138
West of Pecos Saolar 11083 Riverton 138

7 Applicable TNMP Transmission Planning Criteria

7.1 Steady State Planning Criteria

The TNMP planning criteria provides the acceptable loading and voltage levels applicable to the different
NERC TPL-001-4 planning events as well as ERCOT Planning Guide Section 4 events, which are
summarized below in Table 7-1

Table 7-1: Steady State Planning Criteria for 138 kV, 69 kV, and Facifities Operated at 66 kV
NERC Bus Voltages (per-unit of nominal operating voltage) Non-
or N . .
ERCOT Defined Clrculi:' Lt?admg Max Post- Consequential
Limit Min Max Contingency Load Loss
Event Lo
Deviation” Allowed
1.05{138 and 69 kV}
FO Rate A 0.95 MN/A M
ae 1.1(66 kV) / °
1.05{138 and 69 kV}
F1 Rate B 0.9 10% M
ate 1.1 (66 k) & °
1.05{138 and 69 kV}
F2.1 Rate B 0.9 10% M
ae 1.1 (66 k) & °
1.05 (138 and 69 kV)
pP2.2-pP2.4 Rate B 0.9 1.1 (66 kV) N/A Yes
1.05 (138 and 69 kV) .
P3 Rate B 0.9 1.1 (66 kV) 10% No
1.05 (138 and 69 kV)
P4 Rate B 0.9 1.1(66 kV) N/A Yes
1.05{138 and 69 kV}
F5 Rate B 0.9 MN/A ¥
ate 1.1(66 kV) / es
1.05{138 and 69 kV}
F& Rate B 0.9 MN/A ¥
ate 1.1 (66 k) / s
1.05{138 and 69 kV} o
ERCOT-1 Rate B 0.9 1.1 (66 kV) 10% No
All PG4 t
events 1.05 (138 and 69 kV)
except Rate B 0.9 1.1(66 kV) N/A No
ERCOT-1 ’
1.05{138 and 69 kV} .
P7.1 Rate B 0.9 1.1 (66 KV} 10% No
1.05{138 and 69 kV}
F7.2 Rate B 0.9 MN/A ¥
ae 1.1 (66 k) / s
Extreme 1.05 {138 and 68 kv)
Events Rate B 0.9 1.1 {86 kv) N/A Yes

7 For 138 kV, 69 kV, and station buses operated at 66 kV, TNMP's post-contingency voltage deviation
limits are applied only to those transmission buses (a) supplying transmission end-user points of
interconnection and/or (b) with one or more interconnected power transformers serving distribution level

facilities.
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7.2 Stability Planning Criteria

TNMP's planning criteria applicable to dynamic performance, which is consistent with Table 1 of the

NERC TPL-001-4 Reliability Standard, is detailed in below in Table 7-2.

Table 7-2: Stability Planning Criteria

NERC or Transient Voltage Power
ERCOT System Stable Non-Consequential Load Loss Allowed € Oscillation
) Response \
Defined Event Damping
Pl Yas No Bus voltages should
Power
recover to at least o
P7.1/ERCOT-1 oscillations
90% of pre-
and all events . should decay
) - disturbance voltage i o
defined in Yas No within five (5} with a minimum
ERCOT PG of 3% damping
Section 4 seconds after ratic
clearing the fault
Extreme Evaluate Risks and Ves Evaluate Risks and Evalu::z Risks
Events Consequences Consequences
Consegquences

7.3 Short Circuit Planning Criteria

Calculated available symmetrical fault current should not exceed 99% of the transmission breaker
nameplate fault interrupt capability for buses where the X/R ratio is less than or equal to 15. For locations
where the X/R ratio exceeds 15, the maximum expected asymmetrical fault current that the transmission

breakers at those locations would be subjected to interrupt shall not exceed 99% of the transmission
breaker nameplate fault interrupt capability.
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8 Conclusion

The Silverleaf and Cowpen station project will address numerous steady state system performance
deficiencies within a specific area of TNMP's Far West Texas transmission system driven by recent
commitments to serve a significant amount of new load.

TNMP’s studies indicate the project resolves the targeted steady state system performance issues
without introducing stability-related system performance deficiencies. Moreover, the stability study results
generally indicate incremental improvements in stability performance where change case results differ
from benchmark results.

The short circuit study results indicate the project will not result in any fault interrupt rating exceedances
for transmission breakers located within the study area.

TNMP’s topology check indicates the proposed Silverleaf and Cowpen station projects do not resultin
any new or shorter paths between existing generation resources and series capacitors. For any existing
paths between resources and series capacitors that would be altered by construction of the 345-138 kV
ties proposed herein, the path alterations would be limited to lengthening of the affected path. Therefore,
no further SSR analysis is needed for the proposed 345-138 kV projects.

This will be a Tier 1 project with an estimated capital cost of $299 million. CCNs will be required for
portions of the project. The estimated in-service date is June 2027.
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