Scenario 1:  Business as usual with Demand Response - 2022

New Resources:
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Annual Generation Energy Mix:
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Demand Response:
	City
	Capacity (MW)

	
	Industrial 
	Residential/Commercial

	Austin
	60
	275

	Dallas
	160
	733

	Houston
	200
	734

	San Antonio
	80
	458


	Peak load:                                                                                                                                   
	Peak renewable:

	Hour: 8/4/2022 hour 16
	Hour: 4/22/2022 hour 8

	System load (coincident peak): 89214 MW
	System load: 49447.8 MW

	Thermal & Hydraulic output: 86298 MW
	Renewable output: 9488.8 MW


Import limits determined by AC voltage stability analysis:
	Load Center
	Interface Limits (MW)
	Potential year of voltage instability
	Critical Contingencies (Under G-1)

	Dallas
	18890
	2022
	Trinidad-Tricorner-Watermill

	Houston
	8827
	2022
	Roans Prairie-Kuykendahl & Singleton-Tomball

	Austin / San Antonio
	3033
	2027
	Hill Country-Marion & Skyline-Marion

	Valley
	Not tested since incremental future generation in the region will only improve the system stability. Instead, previous interface limit was imposed at 2512 MW


Base Case Overloads:

[image: image3.png]Norwood-Cedar Hills,
Cedar Hills-Watermill,
0‘ Watermill-Sargent

®

;

¢
s )

@
.

Alliance-Hicks,
Alliance-Roanoke

&)

[ Y .
1
Smithers-Belair,
.l W.A.Parish-Belair
[
oo o
South Texas-W.A.Parish
L]
?
L]
L)




System flows at peak load hour:                                    System flows at peak wind hour:
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*All numbers are in GW
Congestion map:                                                                                Most congested Elements:
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Economic Projects Tested
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Economic Results

	Tested Project
	Capital cost
	Reliability benefit
	Adjusted Capital Cost for Reliability Benefit
	Production Cost Savings
	1/6 of Adjusted Capital Cost
	Meet ERCOT Economic Criteria?

	 Watermill-Navarro  
	150.2
	-67.0
	217.2
	0.2
	36.2
	No

	 Fayette-O Brien   
	241.7
	-108.8
	132.9
	0.6
	22.2
	No

	 Lufkin-Jordan  
	430.2
	36.7
	466.9
	4.1
	77.8
	No

	 TNP One-Salem-Zenith  
	444.6
	-105.3
	339.3
	6.2
	56.6
	No

	Upgrade Gibbons Creek-Singleton 
	23.8
	n/a
	n/a
	0.5
	4.0
	No

	Upgrade Green Bayou 345/138 kV
	11.9
	n/a
	n/a
	2.8
	2.0
	Yes

	Upgrade S. Texas-Hillje,  and  Hillje-O’Brien  
	254
	-54.1
	199.9
	4.1
	33.3
	No

	Cagnon-Miguel 
	193.3
	87.4
	280.7
	3
	46.8
	No

	Cagnon-Miguel  & Cagnon 345/138 kV
	217.1
	n/a
	n/a
	4.5
	36.2
	No

	Cagnon-Pawnee 
	241.7
	137.3
	379.0
	3.7
	63.2
	No

	Cagnon-Pawnee  & Cagnon 345/138 kV
	265.4
	n/a
	n/a
	4.9
	44.2
	No

	Kendall-Hill Country 
	145
	n/a
	n/a
	-8.2
	24.2
	No

	Upgrade Elgin-Taylor
	15.3
	n/a
	n/a
	1
	2.6
	No

	Upgrade Hill Country-Sky 
	30.3
	n/a
	n/a
	1.2
	5.1
	No

	*All numbers are in millions in 2022.
	
	
	
	
	
	


Scenario 2:  Business as usual with retirements - 2022

New Resources                                                                   Annual Generation Energy Mix:
[image: image9.png]® Solar (2 GW)

® Gas (27.9 GW)



[image: image10.png]ST Gas ST Other Wind
0% 1% 0%

ST Coal
37%

New
Combusti CT Other
on New
0% Combine,
dc ble Combu Respons  Proxy U

9% 0% 0% 0% 1%





Retirement Resources (Natural gas units over 50 years old)
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	Peak load:                                                                                                                                   
	Peak renewable:

	Hour: 8/4/2022 hour 16
	Hour: 3/23/2022 hour 4

	System load (coincident peak): 89214 MW
	System load: 38126 MW

	Thermal & Hydraulic output: 85159 MW
	Renewable output: 9281 MW


Import limits determined by AC voltage stability analysis:
	Load Center
	Interface Limits (MW)
	Potential year of voltage instability
	Critical Contingencies

	Dallas
	19949
	2022
	Tricorner/Watermill

	Houston
	8735
	2019
	Singleton-Zenith

	San Antonio
	4048
	2028
	Hill Country - Marion & Skyline - Marion

	Austin
	3839
	2028
	 Elm Creek-South Texas

	Valley
	Not tested since incremental future generation in the region will only improve the system stability. Instead, previous interface limit was imposed at 2512 MW


Base Case Overloads:
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System flows at peak load hour:                                    System flows at peak wind hour:
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*All numbers are in GW
Congestion map:                                                                                Most congested Elements:
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Economic Projects Tested (All Black lines 345kV Double Circuit except for Hays Kendall)
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Economic Results
	Tested Project
	Capital cost
	Reliability benefit
	Adjusted Capital Cost for Reliability Benefit
	Production Cost Savings
	1/6 of Adjusted Capital Cost
	Meet ERCOT Economic Criteria ?

	Fayette-O Brien 
	241.7
	345.2
	-103.5
	30.8
	-17.3
	YES

	Lufkin-Jordan 
	439.1
	138.5
	300.6
	28
	50.1
	NO

	TNP One-Salem-Zenith
	444.6
	520.4
	-75.7
	37.5
	-12.6
	YES

	Hillje-Obrien and South Texas-Hillje upgrade 
	265.3
	262.3
	3
	28.3
	0.5
	YES

	Navarro-Zenith 
	597.8
	101.1
	496.7
	29.7
	82.8
	NO

	Limestone - Gibbons Creek -Zenith
	327.2
	361.6
	-34.4
	40.9
	-5.7
	YES


Scenario 3:  Business as usual with wind - 2022

New Resources
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Annual Generation Energy Mix:
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	Peak load:                                                                                                                                   
	Peak renewable:

	Hour: 8/4/2022 hour 16
	Hour: 3/26/2022 hour 22

	System load (coincident peak): 89214 MW
	System load: 40382 MW

	Thermal & Hydraulic output: 84231 MW
	Renewable output: 14525 MW


Import limits determined by AC voltage stability analysis:
	Load Center
	Interface Limits (MW)
	Potential year of voltage instability
	Critical Contingencies (Under G-1)

	Dallas
	20318
	2026
	Parker-Hicks sw/Eagle mountain

	Houston
	9440
	2028
	Roans Prairie-Kuykendhal & Singleton-Tomball

	San Antonio
	3796
	2030
	Hill Country-Marion 

	Austin
	4572
	Beyond 2032
	 Elm Creek-South Texas

	Valley
	Not tested since incremental future generation in the region will only improve the system stability. Instead, previous interface limit was imposed at 2512 MW


Base Case Overloads:
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System flows at peak load hour:                                    System flows at peak wind hour:
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*All numbers are in GW
Congestion map:                                                                                Most congested Elements:
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Economic Projects Tested (All Black lines 345kV Double Circuit except for Hays-Kendall)
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Economic Results

	Tested Project
	Capital cost
	Reliability benefit
	Adjusted Capital Cost for Reliability Benefit
	Production Cost Savings
	1/6 of Adjusted Capital Cost
	Meet ERCOT Economic Criteria ?

	Limest-Gibn Crk- Zenith
	327.2
	120.6
	206.6
	36.6
	34.4
	Yes

	Watermill-Big Brown
	208.2
	23.1
	185.1
	0.1
	30.9
	No

	Lake Creek - Navaro
	104.1
	42.1
	62.0
	1.7
	10.3
	No

	LakeCrk -wtm
	297.4
	19.0
	278.4
	0.4
	46.4
	No

	Clear Spring - Hill County
	104.1
	0.0
	104.1
	4.1
	17.4
	No

	Hays - Kendall 2nd 345kV ckt
	41.8
	0.0
	41.8
	3.2
	7.0
	No

	Sandow - Garfield
	133.8
	0.0
	133.8
	4.0
	22.3
	No


Scenario 5A:  Drought - 2022

New Resources
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Annual Generation Energy Mix:
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	Peak load:                                                                                                                                   
	Peak renewable:

	Hour: 8/16/2022 hour 16
	Hour: 3/15/2022 hour 23

	System load (coincident peak): 92613 MW
	System load: 39645 MW

	Thermal & Hydraulic output: 82442 MW
	Renewable output: 15749 MW


Import limits determined by AC voltage stability analysis:
	Load Center
	Interface Limits (MW)
	Potential year of voltage instability
	Critical Contingencies (Under G-1)

	Dallas
	18890
	202
	Trinidad-Tricorner/Watermill

	Houston
	8827
	2024
	Roan-Kuykendahl & Singleton-Tomball,

Fayette-Zenith,

Hillje-W.A. Parish, or 

South Texas-Dow

	San Antonio
	3033
	2028
	Hill Country - Marion & Skyline - Marion

	Austin
	3839
	2028
	 Elm Creek-South Texas

	Valley
	Not tested since incremental future generation in the region will only improve the system stability. Instead, previous interface limit was imposed at 2512 MW


Base Case Overloads:
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System flows at peak load hour:                                    System flows at peak wind hour:
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*All numbers are in GW

Congestion map:                                                                                Most congested Elements:
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Economic Projects Tested (All Black lines 345kV Double Circuit except for Hays Kendall)
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Economic Results
	Tested Project
	Capital Cost
	Reliability benefit
	Capital Cost Adjusted for Reliability Benefit
	Production Cost Savings
	1/6 of adjusted Capital Cost
	Meet ERCOT Economic Criteria ?

	Limestone-Singleton
	163.6
	9.7
	153.9
	26.1
	25.6
	Yes

	Watermill-Bigbrown
	208.2
	153.0
	55.2
	0.6
	9.2
	No

	Bigbrown-Venus
	223.1
	0.0
	223.1
	0.2
	37.2
	No

	LakeCreek-Navaro
	104.1
	9.7
	94.4
	0.3
	15.7
	No

	Lake Creek-Watermill
	297.4
	19.5
	278.0
	1.3
	46.3
	No

	Clear Spring-Hill Country
	104.1
	0.0
	104.1
	3.1
	17.4
	No

	Hays-Kendall
	41.8
	0.0
	41.8
	4.0
	7.0
	No

	Sandow-Garfield
	133.8
	9.7
	124.1
	5.1
	20.7
	No


Scenario 7:  Business as usual with High Natural Gas Price - 2022

New Resources
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Annual Generation Energy Mix:
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Economic Retirement Resources
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	Peak load:                                                                                                                                   
	Peak renewable:

	Hour: 8/4/2022 hour 16
	Hour: 4/28/2022 hour 18

	System load (coincident peak): 89214 MW
	System load: 58017 MW

	Thermal & Hydraulic output: 70350 MW
	Renewable output: 22252 MW


Import and Export limits determined by AC voltage stability analysis:
	Area
	Interface Limits (MW)
	Potential year of voltage instability
	Critical Contingencies (Under G-1 for Houston)

	Dallas
	19914
	2025
	Navarro-Watermill

	Houston
	9267.3
	2028
	Roans Prairie-Kuykendahl & Singleton-Tomball

	Austin
	4579
	Beyond 2032
	Hutto-Saladoss

	San Antonio
	3803
	2031
	Hill County - Marion and Skyline - Marion

	Panhandle
	6014.6
	N/A
	Dermot-Cottonwood

	Valley
	Not tested since incremental future generation in the region will only improve the system stability. Instead, previous interface limit was imposed at 2512 MW


Base Case Overloads:
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System flows at peak load hour:                                    System flows at peak wind hour:
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*All numbers are in GW
Congestion map:                                                                                Most congested Elements:
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Economic Projects Tested
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Economic Results

	Tested Project
	Capital cost
	Reliability benefit
	Adjusted Capital Cost for Reliability Benefit
	Production Cost Savings
	1/6 of Adjusted Capital Cost
	Meet ERCOT Economic Criteria?

	Bowman-Benbrook
	$435.0
	$      (188.90)
	$623.9
	$15.0
	$104.0
	No

	Clear Crossing-Benbrook
	$531.6
	$      (145.30)
	$676.9
	$30.0
	$112.8
	No

	Parker-Benbrook
	$80.5
	$      (145.30)
	$225.8
	$37.0
	$37.6
	Yes

	Wolf Hollow-Benbrook
	$162.6
	$      (145.30)
	$307.8
	$28.0
	$51.3
	No

	Fayette-O'Brien
	$241.7
	$         (52.33)
	$294.0
	$37.0
	$49.0
	No

	TNP One-Salem-Zenith
	$444.6
	$         (73.15)
	$517.8
	$232.0
	$86.3
	Yes

	Limestone-Gibbons Creek-Zenith
	$391.4
	$         (20.87)
	$412.3
	$274.0
	$68.7
	Yes

	Brown-Zenith
	$860.3
	$           25.99
	$834.3
	$236.0
	$139.0
	Yes

	Lufkin-Jordan
	$439.1
	$           13.72
	$425.4
	$190.0
	$70.9
	Yes

	Navarro-Zenith
	$597.8
	$         (57.60)
	$655.5
	$208.0
	$109.2
	Yes

	Cagnon-Pawnee
	$241.7
	$           23.12
	$218.5
	$4.0
	$36.4
	No

	Kendall-Hill Country-Haysen
	$338.3
	$           60.03
	$278.3
	$26.0
	$46.4
	No

	Brown-Hill Country
	$507.5
	$              4.57
	$502.9
	$125.0
	$83.8
	Yes

	Bakersfield-Rio Bravo
	$978.7
	$           27.40
	$951.3
	$94.0
	$158.5
	No

	Cottonwood-Clear Crossing, Tesla-Graham 500 kV
	$970.7
	$           15.82
	$954.9
	$117.0
	$159.1
	No

	*All numbers are in millions in 2022.
	
	
	
	
	
	


