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PROJECT NO. 27706 

REPORTS OF THE ELECTRIC PUBLIC UTILITY COMM 
RELIABILITY COUNCIL OF TEXAS 

OF TEXAS 

ELECTRIC RELIABILITY COUNCIL OF TEXAS, INC.'S 
NOTICE OF ENDORSEMENT OF A TIER 1 TRANSMISSION PROJECT AND 

ACCEPTANCE OF A TIER 3 TRANSMISSION PROJECT 

Pursuant to ERCOT Protocol Section 3.11.4.9(4), Electric Reliability Council of Texas, 

Inc. (ERCOT) files this Notice of ERCOT's endorsement of a Tier 1 transmission project 

submitted by American Electric Power Service Corporation (AEPSC), as reflected in Attachments 

A and B. AEP Texas Central Company is the ERCOT-registered Transmission Service Provider 

(TSP) responsible for the transmission project. 

Also included in this filing is a courtesy notice of ERCOT's acceptance of a Tier 3 

transmission project submitted by Oncor Electric Delivery Company LLC, the ERCOT-registered 

TSP responsible for the transmission project, as reflected in Attachments C and D. 

ERCOT is prepared to provide the Commission with any additional information it may 

request regarding this matter. 

Respectfully Submitted, 

/s/ Gibson Hull  
Chad V. Seely 
Vice President and General Counsel 
Texas Bar No. 24037466 
(512) 225-7035 (Phone) 
(512) 225-7079 (Fax) 
chad.seely@ercot.com 

Juliana Morehead 
Assistant General Counsel 
Texas Bar No. 24046474 
(512) 225-7184 (Phone) 
(512) 225-7079 (Fax) 
iulianamorehead@ercot.com 
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Gibson Hull 
Associate Corporate Counsel 
Texas Bar No. 24106844 
(512) 225-7179 (Phone) 
(512) 2257079 (Fax) 

. .bson.hull@ercot.com  

ERCOT 
7620 Metro Center Drive 
Austin, Texas 78744 

ATTORNEYS FOR ELECTRIC RELIABILITY 
COUNCIL OF TEXAS, INC. 
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June 15, 2020 

Mr. Robert W. Bradish 
Vice President, Planning & Engineering 
American Electric Power 
8500 Smiths Mill Road, 3rd floor 
New Albany, OH 43054 

RE: Corpus Christ North Shore Project 

Dear Mr. Bradish: 

On June 9, 2020, the Electric Reliability Council of Texas (ERCOT) Board of Directors endorsed 
the following Tier 1 transmission project in accordance with ERCOT Protocol Section 3.11.4: 

Corpus Christ North Shore Project: 

• A new Angstrom 345-kV substation tapped into the 345-kV line from Whitepoint 
to STP. The existing Whitepoint substation is owned by AEP TCC and the existing 
STP substation is jointly owned by CenterPoint Energy, CPS Energy, Austin 
Energy and AEP TCC. 

• A new 345/138-kV Naismith substation, connecting to the new transmission line 
from the new Angstrom 345-kV substation and the existing Resnik 138-kV 
substation. The existing Resnik substation is owned by AEP TCC. 

• Two new 345/138-kV transformers at Naismith. 

• Two new 138-kV circuits on a double-circuit tower from Naismith to Resnik (-3 
miles). The existing Resnik substation is owned by AEP TCC. 

• One new 345-kV line on a double-circuit tower from Grissom to Angstrom (-17 
miles). The existing Grissom substation is owned by AEP TCC. 

• One new 345-kV line on a double-circuit tower from Angstrom to Naismith (-19 
miles). 

• A new second 345/138-kV transformer at the existing Whitepoint substation. The 
existing Whitepoint substation is owned by AEP TCC. 

• Upgrade the existing 4.7-mile, 138-kV transmission line from Pelican to 
Whitepoint. 

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

D. W. Rickerson 
Vice President, Grid Planning and Operations 
Electric Reliability Council of Texas 

CC: 

Bill Magness, ERCOT 
Warren Lasher, ERCOT 
Jeff Billo, ERCOT 
Shun Hsien (Fred) Huang, ERCOT 
Sun Wook Kang, ERCOT 
Juliana Morehead, ERCOT 
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ERGOT Independent Review of the AEP Corpus Christi North Shore Project ERCOT Public 

On October 7, 2019, American Electric Power (AEP) submitted the Corpus Christi North Shore project 
to the Regional Planning Group (RPG). AEP is experiencing an increase in new industrial load 
requests in San Patricio County. near Sinton and Gregory, Texas, on the north side of Nueces Bay 
and Corpus Christi Bay. Recently. AEP has executed contracts to construct interconnection facilities 
to serve 557 MW of new industrial load and 528 MW of Liquefied Natural Gas (LNG) related load for 
a total of 1,085 MW of confirmed new load in this area. 

The purpose of this independent review was to examine the transmission reliability impact of these 
load additions and to identify system improvements to integrate the confirmed new load into the 
ERCOT grid while satisfying ERCOT and NERC Transmission Planning reliability standards. 

Based on this independent review. ERCOT recommends the following transmission upgrades: 

• A new Angstrom 345-kV substation tapped into the 345-kV line from Whitepoint to STP 

• A new 345/138-kV Naismith substation 

• Two new 345/138-kV transformers at Naismith 

• Two new 138-kV circuits on a double-circuit tower from Naismith to Resnik (-3 miles) 

• One new 345-kV line on a double-circuit tower from Grissom to Angstrom (-17 miles) 

• One new 345-kV line on a double-circuit tower from Angstrom to Naismith (-19 miles) 

• A new second 345/138-kV transformer at the Whitepoint substation 

• Upgrade the 4.7-mile, 138-kV transmission line from Pelican to Whitepoint. This upgrade was 
identified based on the congestion analysis described in Section 10 of this report. 

The recommended project is a Tier 1 project estimated to cost approximately $218.5 Million. A 
Certificate of Convenience and Necessity (CCN) application will be required for the new rights-of-way 

(-39 miles). This recommendation is designed to address long lead time upgrade requirements. 
Although reactive compensation related improvements are anticipated. ERCOT is not recommending 
any specific reactive compensation upgrades for this area at this time. Reactive needs in the area 
can be addressed with shorter lead time projects. and the detailed load dynarnic information required 

to finalize reactive support recommendations were not available at the time of this review. The reactive 

upgrades are expected to address anticipated local reactive power imbalances and therefore are not 
expected to change this initial upgrade recommendation. 

AEP is expecting this project to be in-service by the second quarter of 2024. According to AEP. 
portions of this load are anticipated to come online before 2024. If reliability issues arise before the 
entire recommended project is constructed. ERCOT and AEP will work together to develop mitigation 
plans as necessary. AEP has requested ERGOT designate the recommended project "critical" to the 
reliability of the system per PUCT Substantive Rule 25.101(b)(3)(D). Since there is a reliability need 
to have the project in place as soon as possible. ERCOT deems this project critical to reliability. 

©2020 ERCOT 

All rights rerved. 
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Figure 1.1: Corpus Christi North Shore Area Map 

ERGOT Independent Review of the AEP Corpus Chhsti North Shore Project ERGOT Public 

On October 7, 2019. AEP submitted the Corpus Christi North Shore project to the Regional Planning 
Group (RPG). The AEP submittal included the following confirmed new load additions: 

• 528 MW of LNG load to be served from the existing 138-kV Resnik substation 

• 400 MW of industrial load to be served from a new 345-kV Angstrom substation 

144 MW of industrial load to be served from the existing 138-kV Gibbs substation 

• On March 27, 2020, AEP augmented the submittal to include 13 MW of additional industrial 
load to be served from the existing Homeport substation 

Together. this represents a total of 1,085 MW of new load that is expected to be added to the ERCOT 

grid near the north shore of the Corpus Christi Bay by 2024. These new load additions are all located 
within San Patricio County, and they are the primary dri\mr for the Corpus Christi North Shore project. 

The approximate geographic locations of these loads are shown in Figure 1.1. 

©2020 ERCOT 

All rights rerved. 4 
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ERCOT Independent Review of the AEP Corpus Christi North Shore Project ERCOT Public 

To facilitate these load additions, the AEP Corpus Christi North Shore project submittal proposed a 
$291 Million transmission improvement project that included. 

• A new Angstrom 345-kV substation tapped into the 345-kV line from Whitepoint to STP 

• A new "Resnik" 345(138-kV substation-

 

• Two new 345/138-kV transformers at Resnik 

• Two new 345-kV circuits sharing double-circuit towers from Grissom to Angstrom (-17 miles) 

• One new 345-kV line on double-circuit towers from Angstrom to Resnik (-19 miles) 

• One new 345-kV line on double-circuit towers from Resnik to Whitepoint (-8 miles) 

One new 345-kV line installed on the double-circuit towers between Angstrom and Resnik 
continuing on the double-circuit towers between Resnik and Whitepoint but only electrically 
connecting Angstrom to Whitepoint (-26 miles) — in other words sharing towers but bypassing 
Resnik 

• A new second 345/138-kV transformer at the Whitepoint substation' 

AEP also requested ERCOT designate these upgrades "critical" to the reliability of the system. 

As a result, ERCOT conducted an independent review to examine the transmission reliability impact 
of the 1,085 MW load additions and to identify system improvements to integrate the confirmed new 
load into the ERCOT Grid while satisfying ERCOT and NERC Transmission Planning reliability 
standards This report describes the study assumptions, methodology and the results of the ERGOT 
Independent Review (EIR) of the project. 

I  The onginal AEP submittal estimated the cost of Option 3 to be $256 million but that estimate excl uded the cost of the 2'''Whitepoint 
transformeras well asthe cost of the Naismith substation in lieu of a new"Resnik 3451138-kV station nearthe existing Resni k 138-
kV substation On Apn I 20,2020 AEP provided an updated cost esti mate ($291 Millionito includethe cost of the Naismith substation 
as well as the cost of including the second Whitepoint transformer in AEP propowd Option 3 
2  Subsequent to the AEP submittal the new'Resnik" 345/138-kV station nearthe existing 138-kV Resnik substation was sited and 
named "Naisnith Accordingly. this upgrade is listed as the new Nai smith substation within the equivalent Option 3 studied by 
ERCOT 

Bawd on discussons with AEP the second 345/138-kV transformer at Whitepoint was added to their Option 3 upgrade 

5 
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ERGOT Independent Review of the AEP Corpus Christi North Shore Project ERCOT Public 

thodology 

This section describes study assumptions and methodology that ERCOT employed to perform this 
independent review of the AEP Corpus Christi North Shore project 

2.1 Aszumptic “. - 

This section describes the assumptions that ERCOT employed to construct both the steady-state 
study base case and the economic study base case. 

a -aac4-a'a S.i:uc;y Lase 

The study region for this review was the ERCOT South Weather Zone since the Corpus Christi area 
is located in San Patricio County. 

The steady-state study base case was constructed from the following final 2019 Regional 
Transmission Plan (RTP) case posted on the MIS on October 1. 2019: 

• 2019RTP_2024_SUM_SSC_ 10012019 

Transmission projects expected to be in-service within the study region by 2024 were added to the 
study case. The following Tier 4 projects were added: 

• Whitepoint Area Improvements (TPIT 50950): Whitepoint to Rincon reconductor 1026 ACCC 
• Whitepoint Add Series Reactors (TPIT 50952) 

The placeholder projects associated with the Corpus Christi North Shore project in the 2019 RTP 
case were removed. 

Based on the September 2019 Generator Interconnection Status (GIS) report posted on the ERCOT 
website on October 1, 2019, generator additions planned to connect to the study area and meeting 
Planning Guide Section 6.9(1) for inclusion in the planning models were added to the study base 
cases. These generator additions are listed in Table 2.1. All of the new wind and solar generation 
units added to the case were dispatched consistent with the 2019 RTP rnethodology. 

Table 2.1 Generation Units Added to Base Case 

171NR0025 Reloj Dei  
171NR0035 Las Majadas Wind  
19INR0073 Shakes Solar  
20INR0088 West Rayrmnd -(n Trueno) Wind 
20INR0272 RIO NOGALES A GP UPGRADE CT3 
211NR0261 Horizon Solar 
211NR0276 I Bara Solar 

County 

Zapata 

Capacity 
(MW) 

202 
Willacy 273 
Zavala 206 
Willacy 240 

Guadalupe 19 
Frio 204 
Trio 178 

Projected 
Commercial 
Ope rations 

Date 
10/31/2020 

Wind 10/01/2020 
Solar 06/24/2020 
Wind 12/15/2020 

r Gas 04/20/2020 
l Solar 12/31/2021 
r  Solar 04/01/2021 

Fuel 

Wind 

The status of the units either mothballed or retired were reviewed at the time of this study and the 
following units were removed from the study case: 

• AMOCOOILAM000_5 (Coast) 
• Gibbons Creek G1 (Coast) 

© 2020 ERCOT 

All rights reserved. 6 
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ERCOT Independent Review of the AEP Corpus Christi North Shore Project ERCOT Public 

• • - 
The load levels outside of the study weather zone, excluding the South Central and Coast Weather 
Zones, were adjusted as necessary for power balance consistent with the 2019 RTP assumptions. 
For the confirmed load. specific power factors were determined based on input from AEP. 

The 2024 economic case from the 2019 RTP was used as the base case for congestion analysis. The 
2024 study year was selected based on the proposed in-service date of the project. 

All RPG-approved Tier 1. 2, and 3 and all Tier 4 transmission projects expected to be in-service within 
the study region by 2024 were added to the study base case. The ERCOT Transmission Project 
Information and Tracking (TPIT) report posted on October 1, 2019 was used as reference The added 
TPIT projects are listed in Table 2.2. 

Table 2.2 Transmission Projects Added to Base Cases 

48407 Chaparrosa: Cons 

45340 Lemay: B 

5218A San Miguel 345/138 k 

52188 San Miguel 345/138 k 

48778 Dustdevil: Constr 

50334 Rebuild 

50336 Rebuild R 

48774 Fincas: Constiii 

45511 Laredo - Del 

45513 Santo Nino - Wo 

50880 Lon Hill - STEC 

50872 Structure 2517 - 

50882 Lon Hill - Stru 

truct -w : v :ox :ay 

County 
Projected 
ln-service 

Date 

Planning 
Charter 

Tie r 

 

ava a Tc  - I ier , 

ild 13-8 kV Box Bay La Salle Mar-20 Tier 4 

/ autotransformer replacements Atascosa Mar-20 Tier 4 

1 autotransformer replacerrents Atascosa Sep-20 Tier 4 

ict New Distribution Station Webb Dec-20 Tier 4 

Mccoy to Tordillo Atascosa Mar-21 Tier 4 

easanton to Mccoy Atascosa May-21 Tier 4 

I New Distribution Station 

lar: 138 kV Line RebUild 

 

Webb May-21 Tier 4 

 

Webb Jul-23 Tier 4 

mser 138 kV Line Rebuild 

 

Webb Jul-23 Tier 4 

Warburton: Line Rebuild ugio Nov-21  • Tier 3 

Medio Creek: Line Rebuild 

 

San Patricio Apr-22 Tier 3 

nu—sre 25/4: Line Rebuild San Patricio Nov-22 Ter 3 

Planned generators in the ERCOT system that met Planning Guide Section 6.9(1) conditions for 

inclusion in the base cases (based on the 2020 March GIS report) were added to the study case. The 
added generators are listed in Table 2.3. 

Table 2.3 Generation Units Added to Base Case 

    

Projected 

  

Capacity County (MW) Fuel 
Commercial 
Operations 

    

Date 

171NR0035 Las Majadas Wind Willacy 273 Wind 10/29/2020 
19INR0155 Morrow Lake Solar Frio 200 Solar 04/01/2021 
20INR0068 Blackjack Creek Wind Bee 240 Wind 12/15/2021 
20INR0088_ West Rayrrond Trueno Wind Willacy  240 Wind  12/15/2020 

© 2020 ERCOT 

All rights re rved. 7 
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Wise 21 Gas 12/01/2020 
Wharton 201 Solar 06/01/2021 
Wharton 201 Solar 06/01/2021 

or en 
Haskell  

Ja-Ekson 

o ar 
Wind 451.5 

150 Solar 
12/31/2021 
05/01/2021 

ERCOT Independent Review of the AEP Corpus Christi North Shore Project ERGOT Public 

201NR0272 Rio Nogales AGP Upgrade  CT3  
211NR0261 Horizon Solar 
211NR0276 Elora Solar  
171NR0031 Espiritu Wind  
181NR0030 Canyon Wind  
181NR0031 Maryneal Windpow er 
191NR0034 Greasew ood Solar 
191NR0088 Aragorn Solar 
201NR0032 IP Titan 
201NR0033 WILDWIND 
201NR0037 Coniglio Solar 
20INR0069 Danish Fields Solar 
201NR0204 BlueBell Solar  II  
20INR0219 Eunice Solar 
201NR0286 Wise County RAN er RepowiTTCT1, CT2) 
211NR0016 Danish Fields 11 
211NR0017 Danish Fields III 
211NR0026 Juno Solar — 
211NR0467 Apogee Wind 
181NR0050 Mustana Creek Solar 

Guadalupe 19 Gas 04/20/2020 
Frio 204 Solar 12/31/2021 
Frio 178 Solar 05/11/2021 

Cameron 25 2 Wind 12/21/2020 
Scurry 360 

arr -i -- 117274—  
Wind 03/31/2021 

 

Wind 02/15/2021 
Pecos 255 Solar 11/30/2020 

Culberson 187.2 Solar 06/30/2021 
Culberson 270 Solar 06/30/2021 

Cooke 180 08 Wind 12/15/2020 
Fannin 135 Solar 12/11/2020 

Wharton 201 Solar 06/01/2021 
Sterling 115 Solar 06/01/2021 

Andrew s 420 Solar 12/31/2020 

The final 2019 RTP economic models reflect the latest generation retirement information available to 
ERCOT at the time of this study. Unit retirement and mothball information was maintained consistent 
with the 2019 RTP models. 

oat:,  

The confirmed loads expected for 2024 along with transmission upgrades associated with the 
preferred Corpus Christi North Shore project option described in Section 8 were added to the 2024 
economic study case. 

2.2 R4 9 to: hod Cic _ 

This section describes the methodology that ERCOT employed to determine system improvernents 
that will be needed to integrate the Corpus Christi North Shore load additions into the ERCOT grid. 

2.2.1 Reliabiiity Assessment 

To perform the reliability assessment, the steady-state study base case was analyzed to determine if 
transmission upgrades would be required to accommodate the new load additions. Transmission 
upgrade options were then identified. evaluated and a short-list of options was developed. Those 
short-listed options were then evaluated using a maintenance scenario and evaluated to estimate 
maximum thermal and voltage stability load serving capability. Based on these results. ERCOT 
identified a preferred option. 

2.2.1.1 . Contingencies and Criteria 

The reliability assessments were performed based on NERC Reliability Standard TPL-001-4. 
ERCOT Nodal Protocol and Planning Criteria. 

The following steady-state contingencies were simulated for the study region 
PO 

• P1 (N-1) 
• P2-1 (N-1) 
• P2-2, P2-3 (All EHV only) 
• P3: G-1 + N-1 {G-1: NUECESCC, INGLCOS_CC. and LGE_LGE_CC} 

P4-1. P4-2, P4-3, P4-4, P4-5 (All EHV only) 
© 2020 ERGOT 

All rights rewrved. 8 
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ERGOT Independent Review of the AEP Corpus Christi North Shore Project ERCOT Public 

. P5-1, P5-2, P5-3, P5-4, P5-5 (All EHV only) 

. P6-2: X-1 + N-1 {X-1(345/138-kV transformers at: Whitepoint, Lon Hill, Naismith)} 
▪ P7-1 (N-1) 

All 69-kV and above buses, transmission lines, and transformers in the study region were monitored 
(excluding generator step-up transformers) and the following thermal and voltage limits were 
enforced: 

• Thermal 
. Rate A for pre-contingency conditions 
a  Rate B for post-contingency conditions 

• Voltages 
• Voltages exceeding pre-contingency and post-contingency limits 
• Voltage deviations exceeding 8% on non-radial load buses 

2.2.2 oil Aria: ;if 

Once the preferred option was identified, that option was added to the economic study base case and 
evaluated to determine if it resulted in any additional congestion. 

aaic]ls Toc-gs 

ERCOT utilized the following software tools to perform this independent review: 

• PowerWorld Simulator version 21 for Security Constrained Optimal Power Flow (SCOPF) 
and steady-state contingency analysis 

• UPLAN version 10.4.0.22733 to perform congestion analysis. 

©2020 ERCOT 

All nghts reserved. 9 
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ERCOT Independent Review of the AEP Corpus Christi North Shore Project ERCOT Public 

The study base case was evaluated with the new loads but without any system improvements to 
determine if system improvements would be necessary to accornmodate the 1,085 MW load addition. 
The reliability assessment results revealed that both thermal overloads and voltage violations would 
occur without system improvements. Those Violations are shown in Table 3 1 and Table 3.2. 

Table 3.1 Thermal Overloading in the Study Region 

 

Length (miles) Loading 

Airco to Melon Creek 138-kV ckt 1 23 109% 

Blessing to Palacios 69-kV ckt 1 10 112% 

Gila to Mayo 138-kV ckt 1 6 148% 

Hecker to McCarnbell 138-kV ckt 1 2 121% 

Hecker to Resnik 138-kV ckt 1 3 127% 

Holly to Southside 138-kV ckt 1 2 101% 

Mayo to Whitepoint 138-kV ckt 1 6 145% 

San Miguel to Choke Canyon AEP 138-kV ckt 1 26 103% 

North Carbide to Airco 138-kV ckt 1 1 109% 

Portland to Gibbs 138-kV ckt 1 

 

124% 

Victoria DuPont Swch_.to Big Three138-kV ckt 1 4 114% 

Whitepoint to Portland 138-kV ckt 1 5 131% 

Table 3.2 Voltage Violations in the Study Region 

© 2020 ERGOT 

All rights rerved. 10 
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ERCOT Independent Review of the AEP Corpus Christi North Shore Project ERCOT Public 

Due to the uncertainty in the load dynamic characteristics associated with the new load additions. AEP 
included the three reactive compensation devices listed below as placeholders in the load flow models 
associated with its proposed project. ERCOT also included these as placeholders within its options 
cases 

• 173 Mvar Switched Shunt at Resnik 
• 115 Mvar Switched Shunt at McCampbell 
• 115 Mvar Switched Shunt at Hecker 

However, during the course of the ERCOT independent review. ERCOT and AEP agreed to re-visit 
the reactive power compensation needs at a later time when load dynamic characteristics information 
becomes available. While reactive devices will likely be necessary to balance reactive power supply 
and demand in the Corpus Christi North Shore area. these future reactive power upgrades are not 
expected to materially affect nor be affected by the preferred option identified by this independent 
review. In addition. as short lead-time projects, these reactive devices can be studied at a later time 
and still be installed prior to system need in 2024. As such, the placeholders noted above were 

considered sufficient for this independent review, and the focus of this study was limited to identifying 
any necessary long lead-time transmission upgrades. 

To address the reliability needs in the study area. ERCOT evaluated the following five options: 

Option 1 

• A new Angstrom 345-kV substation tapped into the 345-kV line from Whitepoint to STP 
• A new second 345/138-kV transformer at the Whitepoint substation 
• Reconductor 69-kV line from Blessing to Palacios (2.9 miles) 

Option 2 

• A new 345-kV Angstrom substation tapped into the Whitepoint to STP 345-kV line 
• A new 345/138-kV Naismith substation 
• Two new 345/138-kV transformers at Naismith 
• Two new 138-kV circuits on a double-circuit tower from Naismith to Resnik (-3 miles) 
• One new 345-kV line from Angstrom to Naismith (-17 miles) 
• One new 345-kV line from Naismith to Whitepoint (-8 miles) 
• A new second 345/138-kV transformer at the Whitepoint substation 

Option 

•
 

•  
•

 
•  

•  

3 (updated version of AEP Option 3) 

A new 345-kV Angstrom substation tapped into the Whitepoint to STP 345-kV line 
A new 345/138-kV Naismith substation 
Two new 345/138-kV transformers at Naismith 
Two new 138-kV circuits on a double-circuit tower from Naismith to Resnik (-3 miles) 
Two new 345-kV circuits on a double-circuit tower from Grissom to Angstrom (-17 miles) 
One new 345-kV line on a double-circuit tower from Angstrom to Naismith (-19 miles) 
One new 345-kV line on a double-circuit tower from Naismith to Whitepoint (-8 miles) 

©2020 ERGOT 
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• One new 345-kV line installed on the double-circuit tower between Angstrom and Naismith 
continuing on the double-circuit tower between Naismith and Whitepoint but only electrically 
connecting Angstrom to Whitepoint (-26 miles) 

• A new second 345/138-kV transformer at the Whitepoint substation 

Option 4 

• A new 345-kV Angstrom substation tapped into the Whitepoint to STP 345-kV line 
• A new 345/138-kV Naismith substation 
• Two new 345/138-kV transformers at Naismith 
• Two new 138-kV circuits on a double-circuit tower from Naismith to Resnik (-3 miles) 
• One new 345-kV line on a double-circuit tower from Grissom to Angstrom (-17 miles) 
• One new 345-kV line on a double-circuit tower from Angstrom to Naismith (-19 miles) 
• A new second 345/138-kV transformer at the Whitepoint substation 

Option 5 

• A new 345-kV Angstrom substation tapped into the Whitepoint to STP 345-kV line 
• One new 345-kV line on a double-circuit tower from Grissom to Angstrom (-17 miles) 
• A new second 345/138-kV transformer at the Whitepoint substation 
• Reconductor 69 kV line from Blessing to Palacios (2.9 miles) 

These options were evaluated based on the contingencies described in the methodology section of 
this report and no reliability criteria violation were identified as shown in Table 4.1. 

Table 4.1 Result of Initial Reliability Assessment 
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Option 1 0 

Option 2 0 

Option 3 0 

Option 4 0 

Option 5 2 

Fidw  Planned Maintenance 
• Outages Study 

Thermal Voltage 
Violations Violations 

30 rriles 69-kV 
123 rriles 138-kV 

10 miles 69-kV 
59 miles 138-kV 

No 

No 

68 rtiles 138-kV 

No 

No 

No 

No 

Yes 
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CuiiaGe Scenarios 

As the majority of the new confirmed load is industrial in nature, the entire 1,085 MW load was 
assumed to be constant throughout the year. On October 17, 2019. the LGE Combined Cycle unit 
(365 MW) located in San Patricio County was designated as a seasonal mothball unit. scheduled to 
only be available during the peak season summer months (June — September). As a result. ERCOT 
developed an off-peak maintenance season scenario to determine if there were any system needs 
that arose when that unit was not available. 

The load in the South Weather Zone was reduced by 6%, excluding flat load. to reflect assumed off-
peak season load based on Real-Time ERCOT South Weather Zone load data. The LGE Combined 
Cycle unit was modeled as off-line and unavailable. Using these conditions as a starting case, each 
of the following six maintenance outage conditions were simulated with each of the five system 
improvement options: 

1. STP to Angstrom 345-kV line outage 
2. Angstrom to Whitepoint 345-kV line outage 
3. Whitepoint to Lon Hill 345-kV line outage 
4. Whitepoint to Portland 138-kV line outage 
5. Whitepoint to Rincon 138-kV line outage 
6. Portland to Gibbs 138-kV line outage 

P1 and P7 contingencies were simulated for each of these rnaintenance scenarios. As shown in Table 
5.1, the results of this maintenance assessment indicated that Option 3 and Option 4 performed the 
best among the options evaluated. A significant number of thermal overloads and/or low voltage 
issues were observed under Options 1. 2 and 5. 

Table 5.1 Result of Maintenance Assessment 
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Based on the results of Maintenance Outage Scenario Assessment. ERCOT identified Option 3 and 
Option 4 as the short-listed options. These options are illustrated in Figures 6.1 and 6.2 below. 

Figure 6.1: Corpus Christi North Shore Option 3 

©2020 ERCOT 

All rights reserved. 14 

19 



ERCOT independent Review of the AEP Corpus Christi North Shore Project ERCOT Public 

— New 138-kV line 

son • New 345-kV li 

Other Upgrades 
New second 345/138-kV transformer Whitepoint 

Two new 345/138-kV transformer Naismith 

Greer hnes are 345 kV 

17 miles/1'1 

Blue lines are 138 kV 

Nrrt stkrwirE lines below 138 kV 

Angstrornk 

Gulf Coast Growth 
Ventures z; 

• tsmith 
3  mil Aransas Pass 

ik 

Figure 6.2: Corpus Christi North Shore Option 4 
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Therrrel Voltage Stability 

   

Option 3 72 

Option 4 426 

1,216 

1,035 
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,czariailysis 

According to AEP's submittal "...a number of industrial customers have expressed interest in siting 
within the study region but have not yet reached a stage in the development of their projects where 
they have executed service agreements." The submittal also stated that: "The total amount of known 
prospective load in the region is approximately 730 MW." This represents "potential new load" that 
could become confirmed in the near-term. 

Accordingly. ERCOT estimated the load serving capability of each of the short-listed options from 
thermal and steady-state voltage stability perspectives. Since the exact location of these "potential 
new loads" was not confirmed at the time of this study. this load serving capability analysis was 
performed based on the following assumptions: 

1 Gregory Power Plant (LGE) combined-cycle (CC) unit offline 
2 A 4.5 mile Victoria DuPont Switch to Big Three 138-kV line upgrade since this was a common 

limiting element for both of the short-listed options -

 

3 Scaling up the loads served at the following six substations per the section "Study Area Load 
Growth" of the AEP Corpus Christi North Shore Report and based on further input from AEP: 
Resnik, Angstrom. Gibbs. Cheniere. Hot Ion. and TPCO (McCampbell) 

4. Exclude/Ignore the limiting element within the 138-kV Corpus Christi North Shore network 
defined as 138-kV between Ingleside DuPont and Whitepoint due to location uncertainty of 
"known prospective load" 

5 Voltage instability was assumed when voltage at any 100-kV and above bus in the area 
reached 0.8 p.u. 

6 P1 and P7 contingency conditions 

As shown in Table 7.1. Option 4 provides a better thermal load serving capability, while both options 
provide relatively similar performance from a steady-state voltage stability perspective. Option 3 
increased the ratio of power imported from the west into the Corpus Christi North Shore area relative 
to Option 4. This shift in power flow caused the Option 3 upgrade to reach a thermal limit at a lower 
incremental load serving level than Option 4. It should be noted that the estimated load serving 
capability was based on the assumptions described in this section and will need to be revised if new 
load becomes confirmed in the future. 

Table 7.1 Result of Load Serving Estimate 

Thisline wasnot ovedoaded with Option 3 or Option 4 in-service with the additional 1.085 MW of new load. However. it became 
ovedoaded under the same contingenciesfor both optionsas the CorpusChristi North Shore load wasincreased above the 
confirmed load level. 

© 2020 ERCOT 

All rights remrved. 16 

21 



Improved Operational Flexibility (Ranned Maintenance Outages) 

Load Serving Capability 
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Capital costs estimates shown in Table 8.1 were provided by AEP for the short-listed options. ln 
addition to the cost estimates, Table 8.1 summarizes the overall comparison of the two short-listed 
options. 

Table 8.1 Comparison of Short-listed Options 

Based on these comparisons. Option 4 was selected as the ERCOT preferred option. Option 4 also 
provides a path for expansion in the event that additional load becomes confirmed within the Corpus 
Christi North Shore area. 
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ric,iic©trious resonaace (SSR) Assessment and Sensitivity 

For the preferred option identified in Section 8, an SSR assessment was performed to identify any 
adverse impacts to the system in the study area. In addition. sensitivity studies were performed to 
identify the preferred option performance under certain sensitivity scenarios. 

Pursuant to Nodal Protocol Section 3.22.1.3(2). ERCOT conducted a sub-synchronous-resonance 
(SSR) screening for the preferred option (Option 4) and found no adverse SSR impacts to the existing 
and planned generation resources in the study area. 

.3 (4)  Sensvities 

Graneraion Adc,Mon Sensitivity Analysis 

ERGOT performed a generation addition sensitivity analysis based on Planning Guide Section 
3.1.3(4)(a). 

Based on a review of the September 2019 and the January 2020 GIS reports, the generators listed in 
Table 9.1 are near the study area and ha\e signed interconnection agreements (IA) but were not 
included in the study base case because they did not meet all of the conditions for inclusion in the 
case pursuant to Section 6.9 of the Planning Guide. 

Table 9.1 Generators with IA but not Meeting PG 6.9 Conditions 

ect Name Capacity County 

20INR0068 Blackjack Creek Wind 240 MW Bee 

211NR0244 IVIadero Grid 202 MW Hidalgo 

17INR0031 Espiritu Wind 25 NM Cameron 

These units are not within the San Patricio County load pocket and are relatively far away from the 
study area. Accordingly. these generator additions were not able to resolve the reliability criteria 
violations and the preferred option would remain the same even if all these generators were included 
in the base case analysis. 

..•.Dad Scaling Sensi'zivity Anaiysis 

Planning Guide Section 3.1.3(4)(b) requires evaluation of the potential impact of load scaling on the 
criteria violations seen in this ERCOT independent review. As stated in Section 2.1.1, ERCOT used 
the 2024 South/South Central (SSC) summer peak case from the 2019 RTP for the steady state 
analysis. This case was created in accordance with the 2019 RTP Study Scope and Process document 
which included load scaled down from the respective non-coincident peaks forecasted in the North, 
North Central, West, Far West, Coast. and East weather zones. 

The Outage Transfer Distribution Factors (OTDFs) of overloaded elements with respect to the load 
transfer for each weather zone (exc(uding South/Southcentral) were calculated using PowerWorld 
Simulator. The OTDFs were less than 1% for each of the overloaded elements. These values were 
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not significant enough to impact the overloaded elements. ERCOT concluded that the load scaling 
did not have a material impact on the project need. which was primarily driven by the new load 
additions in the Corpus Christi North Shore area. 

9.3 Sensitivity Analysis for Potential LNG Load in Lower Rio Grande Valley 

AEP submitted the Lower Rio Grande Valley (LRGV) Import Project in January 2018 to address the 
native LRGV load growth beyond 2021 and the addition of potential LNG loads in Valley. Additionally. 
STEC submitted the LRGV Transmission Expansion Proposal Project in May 2019 to integrate a 
potential 405 MW LNG load and the addition of a potential 840 MW LNG load in the LRGV. This 
represents a total of 1,245 MW of potential LNG load that could be added to the LRGV. 

At the time of this independent review. none of the 1,245 MW LNG customers in the LRGV had 
reached a stage in the development of their projects where they had executed service agreements 
with full financial commitment. Therefore. this 1,245 MW of potential LRGV load had not yet been 
confirmed. 

Nevertheless, ERCOT combined the independent reviews for AEP and STEC Valley Import RPG 
projects to identify the need for serving LRGV load growth and potential LNG load. ERCOT also 
identified preferred transmission improvement projects anticipating that this load could become 
confirmed. Details on the ERCOT preferred upgrade options for the LRGV (Import Option 3 + 
Additional Upgrades for 1.245 MW LNG) were presented on pages 18 and 19 of ERCOTs December 
17, 2019 RPG presentation entitled "Lower Rio Grande Valley Project - Status Updates of ERCOT 
Independent Review."' 

ERCOT performed a sensitivity analysis of 2024 summer peak conditions with both the potential future 
load in the LRGV (1.245 MW) as well as the new load in the Corpus Christi area (1.085 MW) along 
with the preferred transmission solutions for both the Corpus Christi area and the LRGV. to identify 
any reliability violations that could occur if both of these projects were needed and developed. The 
results of this sensitivity analysis are shown in Tables 9.1 and 9.2. Since the potential LRGV load is 
not confirmed. these results are for informational purposes only and no system upgrades are 
recommended to address these potential violations at this time. 

Table 9.1 Thermal Overloading for Potential LRGV LNG Sensitivity Analysis 

 

Le ngth (m iles) Loading 

Spruce to Pawnee 345-kV ckt 1 46 109% 
Airco to Melon Creek 138-kV ckt 1 23 100% 

Blessing to Palacios 69 kV ckt 1 10 113% 
Asherton to Catarina 138-kV ckt 1 8 103% 

Holly to Southside 138-kV ckt 1 2 101% 
Dlley Sw itch 138/69-kV transformer 

 

103% 

Victoria DuPont Sw itch to Big Three138-kV ckt 1 4 1 04% 

Victoria to Warburton Rd 138-kV ckt 1 15 104% 

Table 9.2 Voltage Violations for Potential LRGV LNG Sensitivity Analysis 

51ilitipihuwwv.e.rolizammontentmrrniie3Ar rtaranitents Irriaringrnitssorre Expanšon Project - Dec 17 RPG.PDF 
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Upgrade Pelican to Whitepoint 489/705 MVA 

Annual Roduction Cost Savings ($M) 

Capital Cost Estimate ($M) 

Annual Benefit to Capital Cost Ratio (%) 
'Capital cost estimate was S3.5 Million in 2020 dollars but escalated to 2024 dollars usna an annual inflation rate of 2 
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ERCOT conducted a congestion analysis to determine if the addition of the preferred Corpus Christi 
North Shore project. Option 4, would result in new or additional congestion. 

These studies determined that the addition of Option 4 will not result in any new or additional 
congestion. However, the results of the congestion analysis did reveal that, following completion of 
these upgrades, significant congestion remained on the existing Pelican-Whitepoint 138-kV line. 
Further, these results showed that a project to upgrade the congested line to a normal rating of 489 
MVA and an emergency rating of 705 MVA will meet the economic criteria as shown in Table 10.1'. 
The capital cost of the upgrade and associated ratings for the Pelican-Whitepoint 138-kV line were 
provided by AEP. 

Based on the results of the congestion analysis. ERCOT added the upgrade of the existing Pelican to 
Whitepoint 138-kV line to the preferred option. 

Table 10.1 Economic Benefit of Pelican to Whitepoint Upgrade 

6  Note: Pursuant to Protocol Section 3.11.2(5). fora tmnsmission project to passthe ERCOT economic planning chteria. the 
expected annual production cost (PC)savings of the project must be equal to or exceed the first year annual revenue requirement 
for the project. Bad on the most recent review of financial assumptions. the first year annual revenue requirement fora project is 
assumed to be 14% of the projeasestimated capital cost 
ffitttosImmisHool mormittzfdt ilirrmtrriimiThazesGtifrtintrrnattorillsorap44-Tiennrro4PitagmMmq ) 
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The results of this independent review revealed that Option 4 can reliably integrate the 1,085 MW 
confirmed Corpus Christi load into the ERCOT grid and is the most cost-effective of the short-listed 
options. Option 4 is illustrated in Figure 6.2 of this report and it includes the following system 
improvements: 

• A new Angstrom 345-kV substation tapped into the 345-kV line from Whitepoint to STP 

• A new 345/138-kV Naismith substation 

• Two new 345/138-kV transformers at Naismith 

Two new 138-kV circuits on a double-circuit tower from Naismith to Resnik (-3 miles) 

One new 345-kV line on a double-circuit tower from Grissom to Angstrom (-17 miles) 

One new 345-kV line on a double-circuit tower from Angstrom to Naismith (-19 miles) 

• A new second 345/138-kV transformer at the Whitepoint substation 

This review also reveals that Option 4 should be supplemented with the following economic project: 

• Upgrade the 138-kV 4.7 mile Pelican to Whitepoint transmission line to achieve at least 489 
MVA normal and 705 MVA emergency ratings 

This recommended project is a Tier 1 project estimated to cost approximately $218.5 Million. A 
Certificate of Convenience and Necessity (CCN) application is required for the new rights-of-way (-39 

miles). AEP is expecting this project to be in-seNice by the 2nd quarter of 2024. According to AEP. 
portions of this load are anticipated to be placed in-service before 2024. If reliability issues arise before 
the entire recommended project is constructed, ERCOT and AEP will work together to develop 
mitigation plans as necessary. AEP has requested ERCOT designate the recommended project 

"critical" to the reliability of the system per PUCT Substantive Rule 25.101(b)(3)(D). Since there is a 
reliability need to have the project in place as soon as possible, ERGOT deems the project critical to 
reliability. 

This recommendation is designed to address long lead time upgrade requirements. The 
recommended option is based on reactive compensation improvement assumptions described in 

Section 4. Reactive compensation related improvements are expected to be required to serve the 

new loads projected for the Corpus Christi North Shore area. However. ERCOT is not recommending 
any specific reactive compensation upgrades at this time. since these needs can be addressed with 

shorter lead time projects that can be studied when detailed load dynamic characteristics information 

for the Corpus Christi North Shore area becomes available. The reactive compensation upgrades are 

expected to address anticipated local reactive power imbalances and therefore would not change this 
initial upgrade recommendation. 
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Mr. Eithar Nashawati 
Director, Asset Planning 
Oncor Electric Delivery 
2233-B Mountain Creek PKWY 
Dallas, TX 75211-6716 

RE: Quany Field 345-kV Switch Project 

Dear Mr. Nashawati: 

The Electric Reliability Council of Texas (ERCOT) Regional Planning Group (RPG) has reviewed and 
accepted the following Tier 3 transmission project in accordance with ERCOT Protocol Section 3.11.4: 

Quany Field 345-kV Switch Project: 

• Establish the Quarry Field 345-kV Switch with a 10-breaker 345-kV breaker-and-a-half bus 
arrangement and two new 600-MVA 345/138-kV autotransformers, adjacent to the existing 
Quan-y Field 138-kV Switch station owned by Oncor. The new 345-kV Quarry Field station 
would connect to the currently under-construction Moss/Odessa EHV — Wolf — Riverton 345-
kV Double-Circuit Line. The existing Moss, Odessa EHV, Wolf, and Riverton substations are 
owned by Oncor. 

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

Sincerely, 

D. W. Rickerson 
Vice President, Grid Planning and Operations 
Electric Reliability Council of Texas 

CC: 

Bill Magness, ERCOT 
Warren Lasher, ERCOT 
Jeff Billo, ERCOT 
Shun Hsien (Fred) Huang, ERCOT 
Sun Wook Kang, ERCOT 
Juliana Morehead, ERCOT 
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Executive Summary 

Oncor proposes to construct the Quarry Field 345 kV Switch adjacent to the existing Quarry Field 138 kV switching station 

site. The new 345 kV station would include two 600 MVA autotransformers and connect to the currently under-

construction Odessa EHV — Wolf — Riverton 345 kV Double-Circuit Line, which runs adjacent to the Quarry Field property. 

The Quarry Field 138 kV Switch was originally approved by the ERCOT Regional Planning Group (RPG) in June 2018 as 

a component of the Far West Texas Project 2, while the new Odessa EHV — Wolf — Riverton 345 kV Double-Circuit Line 

was originally approved in June 2017 as a component of the Far West Texas Project. 

Oncor steady state assessments were performed in this area and have identified the Riverton 345/138 kV 

autotransformers overloading under post-contingency conditions. These violations were also identified in the 2019 

ERCOT Regional Transmission Plan (RTP). The RTP identified reliability projects 2019-FW1 and 2019-FW4 to install the 

Quarry Field 345 kV Switch with two 345/138kV autotransformers to resolve these overloads. 

Establishing the Quarry Field 345 kV Switch will provide another injection point into the Culberson 138 kV Loop from the 

new Odessa EHV — Wolf — Riverton 345 kV Double-Circuit Line, alleviating mid- and long-term overloading concerns and 

meeting NERC, ERCOT and Oncor reliability criteria. The project will provide additional capacity in an area where there is 

expected load growth in the next several years. 

This $29 million Tier 3 project in Loving County is recommended for construction to meet a summer 2021 in-service date. 

The completion dates may change depending on design, material acquisition and construction progress. 
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Introduction 

This submittal describes the need to establish the new Quarry Field 345 kV Switch with two 345/138 kV, 600 MVA 

autotransformers in Loving County. The proposed Quarry Field 345 kV Switch is physically adjacent to the Wolf — Riverton 

345 kV Double-Circuit Line currently under construction. Figure 1 below shows the scope of the proposed project 

integrated with existing and future facilities in the area. 

11084 11188 11010 
RIVERTON 5 QUARRYFLD 5 WOLF 5 

11189 
QUARRYFLD_8 

LEGEND: 

EXISTING 138 KV FACILITIES 

FUTURE 345 KV FACILITIES 

PROPOSED 345 KV FACILITIES 
••••••\ 

DOUBLE-CIRCUIT STRUCTURES 

Figure 1 — Quarry Field 345 kV Switch Slider Diagram with PSS/E Bus Numbers 
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Purpose and Necessity 

Background Information 

In 2017, the new Odessa EFIV — Riverton 345 kV Line was reviewed by stakeholders and endorsed by ERCOT through 

the ERCOT Regional Planning Group (RPG) Project Review Process, as a sub-component of the Far West Texas Project. 

ERCOT performed power flow studies as part of the ERCOT RPG process and found voltage violations under NERC 

Standard TPL-001-4 reliability criteria. As part of ERCOT's approved solution, creating a new 345 kV injection into the 

Riverton Switch was recommended to meet reliability needs. The Far West Texas Project was subsequently approved by 

the ERCOT RPG and has received approval by both the ERCOT Technical Advisory Committee and the ERCOT Board of 

Directors. The Odessa ENV— Riverton 345 kV Line has also been thru the appropriate regulatory process, with CCN 

applications submitted to the Public Utility Commission of Texas on March 16, 2018 and received approval on September 

17, 2018, via Docket No. 48095. 

Oncor has continued to receive numerous load additions from oil and gas customers in the Delaware Basin. Much of this 

load growth is served by Oncor's existing Wink Switch — Culberson Switch 138 kV Line and the Yucca Drive Switch — 

Culberson Switch 138 kV Line, commonly referred to as the Culberson Loop. The Riverton and Quarry Field switching 

stations are both connected to The Culberson Loop. 

Load additions in the region are causing future post-contingency thermal violations on the Riverton 345/138 kV 

autotransformers, the main injection point from the future 345 kV source into the Culberson Loop. These issues violate 

NERC, ERCOT and Oncor reliability criteria and can potentially cause substantial damage to the autotransformer 

equipment. 

Steady State Assessments 

These thermal violations on the Riverton 345/138 kV autotransformers were seen in the 2019 ERCOT RTP study and 

confirmed by Oncor. The RTP studies showed that in 2021, loss of either of the two Riverton 345/138 kV autotransformers 

resulted in the remaining auto overloading to 105% of its rating. 

The 2019 RTP identified the need to install two new autotransformers at Quarry Field since under X-1 + N-1 conditions, 

the studies showed if only one auto was installed, the loss of one autotransformer at either Riverton or Quarry Field, 

followed by the loss of one of the remaining autos at either location, would result in similar overloading concerns. 

In addition to addressing the identified reliability concerns, the proposed project will provide additional capacity and load 

serving capability for existing and future customers in the area. 

Recent steady state assessments were performed by Oncor in the Far West planning area using the latest ERCOT 

Steady State Working Group (SSWG) cases published on March 1, 2020. These studies validated the need to establish 

Quarry Field 345 kV Switch using the 2021 summer peak case (19SSWG_2021_SUM1_U2_Final_03012020.sav). There 

are thermal violations on the Riverton 345/138 kV autotransformers under post-contingency conditions. The post-

contingency conditions that result in thermal violations include both single contingency (N-1, P1) and multiple contingency 

Oncor Electric Delivery Company LLC l Quarry Field 345 kV Switch 
05/15/2020 

5 

32 

 



(N-1-1, P6) scenarios per North American Electric Reliability Corporation (NERC) Standard TPL-001-4 and ERCOT 

Planning Guide Reliability Performance Criteria 4.1.1.2 1(d). The results justifying the need for the proposed Quarry Field 

345 kV Switch are summarized in the tables below. 

SCENARIO 1 

NERC  

Category 

Contingency 

Overloaded Element 

Percent Loading 

PSSE Bus Numbers Elements 
West of Pecos 

Solar On* 

West of Pecos 

Solar Off** 

P1 

Riverton Auto #1: 

1 - Riverton 345/138 

kV Autotransformer 

Riverton 345/138 kV 

Autotransformer 
95% 103% 

11084, 11083, 11085 

(id 1) 

or 

Riverton Auto #2: 

11084, 11083, 11075 

(id 1) 

P6 

Riverton Auto #1: 

First Contingency: 

Riverton 345/138  kV 

Autotransformer 
104% 112% 

11084, 11083, 11085 

(id 1) 

Or 

Riverton Auto #2: 

1 - Riverton 345/138 

kV Autotransformer 

11084, 11083, 11075 

(id 1) 

11083 to 1011 (id 1) 

1011 to 11097 (id 1) 

Second Contingency: 

Riverton to Sand Lake 

138 kV Line 

Table 1 — Scenario 1 Overview of Post-Contingency Thermal Violations 

"Generation dispatch at West of Pecos Solar is set at default values in 2021 summer peak case (74 MW output). 

—Generation dispatch at West of Pecos Solar is set at 0 MW output. 

Scenario 1: 

In scenario 1, the 2021 summer peak case was modified to reflect expected topology in the area with currently approved 

projects. Thus, the Riverton — Horseshoe Springs 138 kV Second Circuit and Quarry Field 345 kV Switch projects were 

removed. The idevs for these changes can be found in the supporting documentation submitted with this report. With this 

system configuration as the base case, solar generating plants in the area were turned off as a sensitivity to represent a 

night scenario. In this case, West of Pecos Solar Generation was turned off. 
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SCENARIO 2 

NERC 

Category 

Contingency 

Overloaded Element 

Percent Loading 

PSSE Bus Numbers Elements 
West of 

Pecos Solar 

On* 

West of Pecos 

Solar Off** 

P1 

Riverton Auto #1: 

1 - Riverton 345/138 

kV Autotransformer 

Riverton 345/138 kV 

Autotransformer 
96% 104% 

11084, 11083, 11085 

(id 1) 

Or 

Riverton Auto #2: 

11084, 11083, 11075 

(id 1) 

P6 

Riverton Auto #1: 

First Contingency: 

Riverton 345/138 kV 

Autotransformer 
105% 113% 

11084, 11083, 11085 

(id 1) 

or 

Riverton Auto #2: 

1 - Riverton 345/138 

kV Autotransformer 

11084, 11083, 11075 

(id 1) 

11083 to 1011 (id 1) 

1011 to 11097 (id 1) 

Second _Contingency: 

Riverton to Sand Lake 

138 kV Line 

Table 2 — Scenario 2 Overview of Post-Contingency Thermal Violations 

*Generation dispatch at West of Pecos Solar is set at default values in 2021 summer peak case (74 MW output). 
""Generation dispatch at West of Pecos Solar is set at 0 MW output. 

Scenario 2: 

Permian Basin SES Generation was turned off in this scenario. The 2021 summer peak case was also adjusted in 

scenario 2 to reflect expected topology in the area with currently approved projects. Thus, the Riverton — Horseshoe 

Springs 138 kV Second Circuit and Quarry Field 345 kV Switch projects were removed. The idevs for these changes can 

be found in the supporting documentation submitted with this report. Permian Basin SES Generation is normally fully 

dispatched in the ERCOT RTP and SSWG cases. Turning off the generation at Permian Basin is a valid variation that 

more closely mimics real-time operational system variations and should be considered in analysis. With this system 

configuration as the base case, solar generating plants in the area were turned off as a sensitivity to represent a night 

scenario. In this case, West of Pecos Solar Generation was offline. 
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QUARRY 

 

FIELD 345 KV SWITCH IN-SERVICI 

  

NERC 

Category 

Contingency 

Overloaded 

Element 

SCENARIO 1 SCENARIO 2 

Percent Loading Percent Loading 

PSSE Bus 

Numbers 
Elements 

West of 

Pecos Solar 

On* 

West of 

Pecos Solar 

Off** 

West of 
Pecos 

Solar On* 

West of 

Pecos Solar 

Off** 

P1 

Riverton Auto 

1 - Riverton 

345/138 kV 

Autotransformer 

Riverton 

345/138 kV 

Autotransformer 

59% 65% 60% 65% 

#1:  

11084, 11083, 

11085 (id 1) 

or 

Riverton Auto 

#2:  

11084, 11083, 

11075 (id 1) 

P6 

Riverton Auto 

First 

Riverton 

345/138 kV 

Autotransformer 

63% 69% 63% 70% 

#1: 

11084, 11083, 

11085 (id 1) 

or 

Riverton Auto 

Contingency: 

1 - Riverton 

345/138 kV 

Autotransformer #2: 

11084, 11083, 

11075 (id 1) 

11083 to 1011 

(id 1) 

1011 to 11097 

(id 1) 

Second 

Contingency: 

Riverton to Sand 

Lake 138 kV Line 

Table 3 — Scenarios 1 and 2 Overview of Post-Contingency Thermal Loading with Proposed Project 

"'Generation dispatch at West of Pecos Solar is set at default values in 2021 summer peak case (74 MW output). 
**Generation dispatch at West of Pecos Solar is set at 0 MW output. 

Scenarios 1 and 2 with Quarry Field 345 kV Switch: 

Table 3 shows post-contingency thermal loading in both scenarios 1 and 2 with Quarry Field 345 kV Switch in-service. 

The 2021 summer peak case was modified to reflect future topology in the area with currently approved projects and the 

proposed project in-service. Thus, only the Riverton — Horseshoe Springs 138 kV Second Circuit project was removed 

from the case. The idevs for these changes can be found in the supporting documentation submitted with this report. With 
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this system configuration as the base case, solar generating plants in the area were turned off as a sensitivity to represent 

a night scenario. In this case, West of Pecos Solar Generation was turned off. The results indicated the proposed Quarry 

Field 345 kV Switch project resolves all post contingency violations. 

Dynamic Analysis 

Oncor performed a dynamic analysis that indicated the addition of the Quarry Field 345 kV Switch was not detrimental to 

the transmission system. Figure 2 below shows a high-level one-line diagram of the area studied. The dotted green line 

depicts the associated station work of the proposed Quarry Field 345 kV Switch. 

ActeaDiv 
1,303,041r) r TiNISTILL 

KYLE R.ANCH 

LEGEND: 

SWIM+ 

SUBSTATION OR FOINT 
OF DELIVERY (POD1 

NiU STATCOM  

EXISDNG 138 KV FACILITIES 

 EXISTING 345 KV FACILITIES 

 PROPOSED 345 KV FACILITIES 

G GENERATOR 

Figure 2 — High Level One-Line Diagram of Study Area 
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Short-Circuit Study 

Oncor performed a short-circuit analysis using the System Protection Working Group case 

SPWG_2021_FY_07182019_Final_Pass with Quarry Field 345 kV Switch and no overdutied circuit breakers were 

identified. The addition of the proposed project did not cause any detrimental effects to the system. 

Subsynchronous Resonance (SSR) Impact 

A topology screening assessment was performed by Oncor with ERCOT's screening tool to identify new potential SSR 

vulnerabilities within the ERCOT system as a result of the proposed project. The study was performed with and without 

Quarry Field 345 kV Switch and all series capacitors and generator units online. The study confirms that the proposed 

project did not result in any new or shorter paths leading to generation sources becoming radial to series capacitors in the 

event of fewer than 14 concurrent transmission outages. 

Project Description 

In order to address these reliability concerns, Oncor recommends establishing the Quarry Field 345 kV Switch adjacent to 

the Quarry Field 138 kV Switch on existing Oncor property. The switching station will be installed initially as a 10-breaker 

345 kV breaker-and-a-half bus arrangement with two 600 MVA 345/138 kV autotransformers. All 345 kV terminal and 

associated equipment will meet or exceed 5000 A and all 138 kV terminal and associated equipment will meet or exceed 

3200 A. 

The estimated cost for this project is $29 million. 

Alternative Solution 

Constructing a new switching station along the Odessa EHV — Wolf — Riverton 345 kV Line on new property was 

considered. However, establishing the new 345 kV station at the existing Quarry Field location was chosen because this 

option is much quicker to complete and has less impact on landowners in the area. The Quarry Field site was originally 

designed to accommodate future 345 kV facilities and is directly adjacent to the already under-construction 345 kV line. 

Thus, no new property or CCN is needed. A new station\site would require additional property acquisition and could 

potentially require a CCN depending on its location with respect to a 345 kV circuit in the area. A new station would also 

require construction of new 138 kV facilities which would add significant additional cost for an alternative project versus 

utilizing the already in-service 138 kV station\site at Quarry Field. Additionally, connecting to the existing station will help 

minimize construction clearances required to cut in new transmission facilities. This is ideal in the Far West area where 

construction clearances have a high impact on the transmission system. 

Installing two additional autotransformers at the existing Riverton 345 kV Switch was not considered because the current 

site is physically full and the station is at its maximum design capacity for terminals. The outage of either Riverton 
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autotransformer will only make this area of the transmission system more difficult to operate. Given that the contingencies 

of concern (the 345/138 kV autotransformers) are at Riverton, diversity of location for additional autotransformers better 

aligns with good engineering judgment and utility practice. 

Recommendation 

Oncor recommends the Quarry Field 345 kV Switch as the best solution for near and long term needs. As system 

topology changes and more load is connected, adding the new injection point to the 138 kV Culberson Loop will help meet 

reliability objectives, relieve post-contingency overloading and provide future capacity in an area that has a potential for 

high growth. 
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