
 

 

12745 N. Thornton Road 

Lodi, CA  95242 

phone (209) 333-6370 

fax (209) 333-6374 

web www.ncpa.com 

Notice – Call of Special PPC Meeting 

To:  NCPA Lodi Energy Center Project Participant Committee 

From:  Brock Costalupes, Chairman 

Subject: October 23, 2023 LEC PPC Special Meeting Notice & Agenda  

PLEASE TAKE NOTICE that pursuant to Government Code section 54956, a special meeting of 

the Northern California Power Agency Lodi Energy Center Project Participant Committee is 

hereby called for Monday, October 23, 2023 at 10:00 am Pacific Standard Time to discuss 

those matters listed in the attached Agenda. The meeting will be held at the Northern California 

Power Agency, 12745 N. Thornton Road, Lodi, California. 

If you are unable to attend the meeting in person at the Lodi location and wish to attend via 

teleconference, in accordance with The Brown Act, you must attend at one of the locations 

listed on the Agenda and post the Agenda at that location by 10:00 am no later than 24 hours 

prior to the meeting commencement date and time, in a location that is accessible to the public 

until the completion of the meeting. 
 

 

 

_______________________ 
Brock Costalupes, Chairman 
 
 
 



Persons requiring accommodations in accordance with the Americans with Disabilities Act in order 
to attend or participate in this meeting are requested to contact the NCPA Secretary at 
916.781.3636 in advance of the meeting to arrange for such accommodations. 
 
 

 

LEC PPC Agenda 

  

Subject:    October 23, 2023 Special Lodi Energy Center Project Participant Committee Meeting 

Location:  12745 N. Thornton Road, Lodi, CA and/or Posted Teleconference Locations 

Time: 10:00 am Pacific Standard Time  

 
*** In compliance with the Brown Act, you may participate in person at the meeting location or via 
teleconference at one of the locations listed below.  In either case, please:  (1) post this notice at a publicly 
accessible location at the participation location at least 72-hours before the meeting begins, and (2) have 
a speaker phone available for any member of the public who may wish to attend at your location.  
 

 
 

NCPA 

651 Commerce Drive 

Roseville, CA  95678 

 

NCPA 

12745 N. Thornton Road 

Lodi, CA 95241 

 

CITY OF HEALDSBURG 

401 Grove Street 

Healdsburg, CA  95448 

BAY AREA RAPID TRANSIT 

300 Lakeside Drive, 16th Floor 

Oakland, CA 94612 

CITY OF GRIDLEY 

685 Kentucky Street 

Gridley, CA  95948 

 

CITY OF LOMPOC  

100 Civic Center Plaza 

Lompoc, CA  93438 

CITY OF BIGGS 

465 “C” Street 

Biggs, CA  95917 

PLUMAS-SIERRA RURAL 

ELECTRIC COOP 

73233 Highway 70 

Portola, CA  96122 

POWER & WATER RESOURCES 

POOLING AUTHORITY 

1002 Cooper Ave 

Glenwood Springs, CO 81601 

CALIFORNIA DEPARTMENT OF 

WATER RESOURCES 

1425 River Park Dr. Suite 

300.  Sacramento, CA 95815 

SILICON VALLEY POWER/CITY OF 

SANTA CLARA 
881 Martin Avenue 
Santa Clara, CA 95050 

 

CITY OF UKIAH 

300 Seminary Avenue 

Ukiah, CA  95482 

CITY OF AZUSA 

729 N. Azusa Avenue 

Azusa, CA 91702 

  

 
 
 
  

 

 

12745 N. Thornton Road 
Lodi, CA  95242 

phone (209) 333-6370 
fax (209) 333-6374 
web www.ncpa.com 



 

Persons requiring accommodations in accordance with the Americans with Disabilities Act in order 
to attend or participate in this meeting are requested to contact the NCPA Secretary at 
916.781.3636 in advance of the meeting to arrange for such accommodations. 
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The Lodi Energy Center Project Participant Committee may take action on any of the items listed 
on this Agenda regardless of whether the matter appears on the Consent Calendar or is described 
as an action item, a report, or an information item.  If this Agenda is supplemented by staff reports, 
they are available to the public upon request.  Pursuant to California Government Code Section 
54957.5, the following is the location at which the public can view Agendas and other public writings:  
NCPA, 651 Commerce Drive, Roseville, CA or www.ncpa.com  
 

 
1. Review Safety Procedures  

 
2. Call Meeting to Order and Roll Call 

 
PUBLIC FORUM 
 
Any member of the public who desires to address the Lodi Energy Center Project Participant 
Committee on any item considered by the Lodi Energy Center Project Participant Committee at 
this meeting, before or during the Committee’s consideration of that item, shall so advise the 
Chair and shall thereupon be given an opportunity to do so. Any member of the public who 
desires to address the Lodi Energy Center Project Participant Committee on any item within the 
jurisdiction of the Lodi Energy Center Project Participant Committee and not listed on the 
Agenda may do so at this time. 
 
3. Gas Turbine Thermal Performance Upgrade Feasibility Study – Staff is seeking a 

recommendation for approval of the Gas Turbine Thermal Performance Upgrade Feasibility 
Study and delegating authority to the General Manager or his designee to award bids, 
execute agreements for the study, and to issue purchase orders in accordance with NCPA 
Purchasing Policies and Procedures without further approval by the Commission, for a total 
cost not to exceed $300,000, to be funded from Maintenance Reserve. 

 
ADJOURNMENT 
 
Next Regular Meeting: November 6, 2023 at 10:00 am Pacific Standard Time.  

http://www.ncpa.com/


SGT6-5000F- F(X) Gas Turbine 

Thermal Performance 

Upgrade Feasibility Study

Rafael Santana

Plant Manager

October 23, 2023



N  O  R  T  H  E  R  N     C  A  L  I  F  O  R  N  I  A    P  O  W  E  R    A  G  E  N  C  YN  O  R  T  H  E  R  N     C  A  L  I  F  O  R  N  I  A    P  O  W  E  R    A  G  E  N  C  Y

LEC FX Hardware - Advanced Turbine Efficiency Package 
 Advancements in Gas Turbine component technology derived from SGT6-9000HL, this 

Thermal Performance Upgrade will provide;
• Increase of 15MW in power output

• Improvement of heat rate by 60-100BTU/KWHr

• Performance based condition (90*F, 50% RH)

• Starts (1500) and hours (33k) base intervals stay the same

• Cost of the upgrade 10.6M

• It is highly recommended to perform a plant feasibility study to identify potential bottlenecks and optimize 
implementation

October 23, 20232
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Preliminary Reviews

 Interconnection: Project economics assume daily 
market approval, similar to LEC initial operation. 

 Official study for deliverability will follow in a 
subsequent CAISO queue.

 Air permit offsets not needed for FX upgrade.

 Staff would like to use the funds from the Maintenance 
Reserves to pay for the feasibility study.

October 23, 20233
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 CapEx - $10.6M

 Capacity Increase – 15MW

 Efficiency Increase – 60 to 100 Btu’s / kWh across curve

 Bond Cost – 4.1% + 10% Bond Fee

 Project Life Analysis 19 Years (Cashflow 2027 – 2045)

 Energy Value: As-Is PMOA Heat Rate Vs FX Upgrade Heat Rate

 Capacity Value: RA Value based on 4 sensitivities

FX Upgrade Economic Assumptions

October 23, 20234
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Model Inputs

October 23, 20235

Net Power (MW) HR (Btu/kwh) Gas (mmBTU/Hr)

175 7450 1304

200 7200 1440

225 7130 1604

250 7081 1770

275 6971 1917

284 6870 1951

302.58 6850 2073

Net Power (MW) HR (Btu/kwh) Gas (mmBTU/Hr) HR Improvement 

(Btu/kwh)175 7385 1292 65

200 7135 1427 65

225 7060 1589 70

250 7011 1753 70

275 6896 1896 75

302.58 6790 2055 80

315 6750 2126 100 until 2030

1. As-Is and defined in the PMOA

2. FX Upgrade
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New Model Inputs

 Model 1
 LEC revenue results for Existing engine is calculated for CY2024 – CY2043

 Model 2 
 LEC revenue results for New Engine is calculated (with Pmax = 302.58 and 

improved heat rates) for CY2024 – CY2030.
 LEC revenue results for New Engine is calculated (with Pmax = 315) for 

CY2031 – CY2043.

 Assumed 7% ambient derates to both models 

October 23, 202361968-2018 l Celebrating 50 years
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Energy Value Change: Existing vs FX Upgrade

October 23, 20237

Model Differential Outcomes 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045

Generation Increase (MWH) 17,893 33,793 35,568 69,981 164,891 161,877 66,708 61,747 71,159 90,116 102,966 82,687 91,651 88,179 74,631 85,277 77,853 82,476 84,087

Cost

GHG Cost Increase ($) 102,654 328,797 343,275 880,380 2,564,060 2,593,356 1,103,907 1,052,361 1,251,250 1,630,634 1,918,285 1,587,003 1,813,252 1,797,466 1,567,436 1,844,603 1,733,328 1,881,015 1,963,961

VOM Increase ($) 21,114 39,876 41,970 82,578 194,571 191,015 78,716 72,862 83,967 106,337 121,500 97,570 108,148 104,051 88,065 100,627 91,867 97,321 99,222

Gas Cost Increase ($) 328,530 1,012,120 1,006,757 1,918,305 7,026,925 6,702,112 3,565,147 3,220,518 3,832,506 5,126,407 5,905,317 4,725,292 5,313,900 5,252,897 4,646,733 5,332,567 4,973,584 5,311,146 5,474,572

GMC Cost Increase ($) 6,155 11,625 12,235 24,074 56,722 55,686 22,948 21,241 24,479 31,000 35,420 28,444 31,528 30,334 25,673 29,335 26,782 28,372 28,926

Start-Up Cost Increase ($) 0 23,250 139,500 139,500 511,500 372,000 186,000 186,000 186,000 232,500 418,500 325,500 325,500 325,500 232,500 302,250 232,500 255,750 255,750

Total Cost Increase ($) 458,454 1,415,668 1,543,737 3,044,836 10,353,779 9,914,167 4,956,717 4,552,982 5,378,202 7,126,878 8,399,022 6,763,810 7,592,328 7,510,248 6,560,407 7,609,382 7,058,061 7,573,604 7,822,431

Total Revenue Increase ($) 1,237,967 2,333,699 2,540,627 4,319,986 13,277,298 12,901,966 6,266,120 5,864,036 6,829,309 8,797,057 10,230,488 8,479,244 9,447,719 9,414,284 8,384,587 9,577,018 8,952,451 9,539,216 9,823,148

Net Value ($) 779,513 918,032 996,890 1,275,150 2,923,519 2,987,799 1,309,403 1,311,055 1,451,108 1,670,179 1,831,467 1,715,435 1,855,391 1,904,036 1,824,179 1,967,636 1,894,390 1,965,612 2,000,717



N  O  R  T  H  E  R  N     C  A  L  I  F  O  R  N  I  A    P  O  W  E  R    A  G  E  N  C  YN  O  R  T  H  E  R  N     C  A  L  I  F  O  R  N  I  A    P  O  W  E  R    A  G  E  N  C  Y

Capacity Value

October 23, 20238



N  O  R  T  H  E  R  N     C  A  L  I  F  O  R  N  I  A    P  O  W  E  R    A  G  E  N  C  YN  O  R  T  H  E  R  N     C  A  L  I  F  O  R  N  I  A    P  O  W  E  R    A  G  E  N  C  Y

Accumulative Cashflow (Project Cost + Annual Benefit)

October 23, 202391968-2018 l Celebrating 50 years
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Economics – Last Meeting without CAISO Limitation

October 23, 202310

Cash Flow

Scenerio Cost Revenue NPV RA Value Total NPV Project 

Payback 

(Years)

S1: FX Upgrade, + NCPA Pooling RA (~6.2) (113,747,911) 130,842,791 17,094,880 17,745,631 34,840,511 4.0

S2: FX Upgrade, + CAISO BackStop (~7.3) (113,747,911) 130,842,791 17,094,880 21,122,097 38,216,977 3.8

S3: FX Upgrade, + Ascend RA (113,747,911) 130,842,791 17,094,880 21,967,765 39,062,645 3.8

S4: FX Upgrade, + Market RA (113,747,911) 130,842,791 17,094,880 43,165,049 60,259,928 2.7

$0 

$1,000 

$2,000 

$3,000 

$4,000 

$5,000 

$6,000 

24 25 26 27 28 29 30 31 33 34 35 36 37 38 39 40 41 42 43 44 45

Cashflow (x 1,000)

S1: FX Upgrade, + NCPA Pooling RA (~6.2) S2: FX Upgrade, + CAISO BackStop (~7.3)

S3: FX Upgrade, + Ascend RA S4: FX Upgrade, + Market RA



N  O  R  T  H  E  R  N     C  A  L  I  F  O  R  N  I  A    P  O  W  E  R    A  G  E  N  C  YN  O  R  T  H  E  R  N     C  A  L  I  F  O  R  N  I  A    P  O  W  E  R    A  G  E  N  C  Y

Economics – Updated with CAISO Limitations

October 23, 202311

Cash Flow

Scenerio Cost Revenue NPV RA Value Total NPV Project 

Payback 

(Years)

S1: FX Upgrade, + NCPA Pooling RA (~6.2) (88,941,700) 98,189,212 9,247,512 14,943,689 24,191,201 5

S2: FX Upgrade, + CAISO BackStop (~7.3) (88,941,700) 98,189,212 9,247,512 17,787,029 27,034,541 5

S3: FX Upgrade, + Ascend RA (88,941,700) 98,189,212 9,247,512 18,691,342 27,938,855 5

S4: FX Upgrade, + Market RA (88,941,700) 98,189,212 9,247,512 36,349,515 45,597,027 4

($1,000)

$0 

$1,000 

$2,000 

$3,000 

$4,000 

$5,000 

$6,000 

24 25 26 27 28 29 30 31 33 34 35 36 37 38 39 40 41 42 43 44 45

Cashflow (x 1,000)

S1: FX Upgrade, + NCPA Pooling RA (~6.2) S2: FX Upgrade, + CAISO BackStop (~7.3)

S3: FX Upgrade, + Ascend RA S4: FX Upgrade, + Market RA

S4: FX Upgrade, + Market RA 2027 2028 2029 2030 2031 2032 2033 2034

Total FV Cost (11,610,224)

Total Energy Value 779,513 918,032 996,890 1,275,150 2,923,519 2,987,799 1,309,403 1,311,055

Total RA Value 0 0 0 2,794,082 2,877,905 2,964,242 3,053,169 3,144,764

Accumulative Cashflow  (Project Cost + Annual Benefit) (10,830,711) (9,912,679) (8,915,790) (4,846,557) 954,867 6,906,907 11,269,479 15,725,298
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Fiscal Impact

 Total cost of the feasibility study is not-to-exceed 
$300,000. 

 This study was not included in the current FY24 
budget.

 The funds to be used for the feasibility study 
became available because the FY23 steam turbine 
work using Maintenance Reserve was less than 
planned. 

October 23, 2023121968-2018 l Celebrating 50 years
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October 23, 2023131968-2018 l Celebrating 50 years

LEC Maintenance Reserve Schedule

*Includes Spring Outage Work and FX Feasibility Study costs. Projecting FY24 
balance at $2,680,564 for Maintenance Reserves.
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Environmental Analysis 

 This activity would not result in a direct or 
reasonably foreseeable indirect change in the 
physical environment and is therefore not a 
“project” for purposes of Section 21065 the 
California Environmental Quality Act.  No 
environmental review is necessary.

October 23, 2023141968-2018 l Celebrating 50 years
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Recommendation

 Staff is seeking a recommendation for approval of the Gas 
Turbine Thermal Performance Upgrade Feasibility Study 
and delegating authority to the General Manager or his 
designee to award bids, execute agreements, and to issue 
purchase orders in accordance with NCPA Purchasing 
Policies and Procedures without further approval by the 
Commission, for a total cost not to exceed $300,000, to be 
funded from Maintenance Reserves. 

October 23, 2023151968-2018 l Celebrating 50 years



 

 

 

 

 

Lodi Energy Center Project Participant Committee 

Staff Report   AGENDA ITEM NO.: 03 

Date:   October 10, 2023                

Meeting Date:  October 23, 2023 

To:  Lodi Energy Center Project Participant Committee 

Subject:  Lodi Energy Center Gas Turbine Thermal Performance Upgrade Feasibility 

Study 

 
Proposal 
Staff recommends that the Lodi Energy Center Project Participant Committee approve the LEC 
Gas Turbine Thermal Performance Upgrade Feasibility Study and delegate authority to the 
General Manager or his designee to award bids, execute agreements, and to issue purchase 
orders in accordance with NCPA Purchasing Policies and Procedures without further approval 
by the Commission, for a total cost not to exceed $300,000. 
 
Background 
There have been advancements in Gas Turbine component technology derived from the SGT6-
9000HL. The Thermal Performance Upgrade will provide the following: 

• Increase of 15MW in power output 
• Improvement of heat rate by 60-100BTU/KWHr 
• Performance based condition (90*F, 50% RH) 
• Starts (1500) and hours (33k) base intervals stay the same 
• Cost of the upgrade is $10.6M 

 
It is highly recommended to perform a plant feasibility study to identify potential bottlenecks and 
optimize implementation. 
 
Selection Process 
 
Siemens Energy is the LEC Gas Turbine OEM and the feasibility study for the FX technology is 
specific to Siemens large frame Gas Turbines. No other bids were obtained as the FX feasibility 
study will be performed as a sole source by Siemens Energy. 
 
Fiscal Impact 
 
The budgetary funds to complete the feasibility study include $300,000 of pre-collected funds in 
the Maintenance Reserve (Account # 265-009-005-610-044-002). These funds were carried 
over into FY24 from the LEC 2023 Spring Outage. 
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Environmental Analysis 
This activity would not result in a direct or reasonably foreseeable indirect change in the 
physical environment and is therefore not a “project” for purposes of Section 21065 the 
California Environmental Quality Act.  No environmental review is necessary. 

 
Submitted by: 
 
 
 
Michael DeBortoli  
Assistant General Manager 
Generation Services  
 

 
 



Discount Rates

NPV 3%

O&M 3%

Revenue 3%

RA 3%

Bonds 4%

Loan Fee 10%

Financial Bonding

Current Year 2024

Start Bond 2027

End Bond 2046

Bond Amount 10,625,000

FV Cost 11,610,224

Loan Fees 1,161,022

Total Loan 12,771,247

Bond Payments 972,385

Decommission Cost

Current Year 2023

Start Collection 2024

End Collection 2045

PV Cost 0

FV Cost 0

Payment 0

Specifics

Capacity (MW) 13

Feasibility Study 300,000

Model Parameters:

Net Power (MW) HR (Btu/kwh) Gas (mmBTU/Hr)

175 7450 1304

200 7200 1440

225 7130 1604

250 7081 1770

275 6971 1917

284 6870 1951

302.58 6850 2073

Net Power (MW) HR (Btu/kwh) Gas (mmBTU/Hr) HR Improvement 

(Btu/kwh)175 7385 1292 65

200 7135 1427 65

225 7060 1589 70

250 7011 1753 70

275 6896 1896 75

302.58 6790 2055 80

315 6750 2126 100

1. As-Is and defined in the PMOA

2. FX Upgrade





until 2030









O&M Projects 2,024 2,025 2,026

O&M Project 1 0 0 0

O&M Project 2 0 0 0

Total Major O&M Projects 0 0 0

Capital Projects 2,024 2,025 2,026

Capital Project 1 0 0 0

Capital Project 2 0 0 0

Total Capital Projects 0 0 0

Reserve Funding 2,024 2,025 2,026

Long Term Reserve Fund 0 0 0

Total Reserve Funding 0 0 0



2,027 2,028 2,029 2,030 2,031 2,032

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

2,027 2,028 2,029 2,030 2,031 2,032

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

2,027 2,028 2,029 2,030 2,031 2,032

0 0 0 0 0 0

0 0 0 0 0 0



2,033 2,034 2035 2036 2037 2038

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

2,033 2,034 2,035 2,036 2,037 2,038

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

2,033 2,034 2,035 2,036 2,037 2,038

0 0 0 0 0 0

0 0 0 0 0 0



2039 2040 2041 2042 2043 2044

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

2,039 2,040 2,041 2,042 2,043 2,044

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

2,039 2,040 2,041 2,042 2,043 2,044

0 0 0 0 0 0

0 0 0 0 0 0



2045

0

0

0

2,045

0

0

0

2,045

0

0



Model Results 2,024 2,025 2,026 2,027 2,028 2,029

0 1 2 3 4 5

Model Results Default

Energy (MWH) 1,463,261 1,297,700 1,405,864 1,217,576 1,239,283 1,386,364

Gross Revenue 131,488,591 124,938,008 137,818,263 125,971,350 126,757,233 133,822,893

GHG Cost 18,597,124 16,981,371 18,945,111 16,894,987 17,712,350 20,417,558

VOM Cost 1,726,649 1,531,286 1,658,920 1,436,740 1,462,354 1,635,909

Gas Cost 68,182,972 60,668,217 64,893,890 55,408,901 54,229,744 60,361,320

GMC Cost 503,362 446,409 483,617 418,846 426,313 476,909

Start Up Costs 1,836,750 1,743,750 1,836,750 1,371,750 1,418,250 2,255,250

Total Cost 90,846,856 81,371,033 87,818,289 75,531,225 75,249,011 85,146,947

Model Results with FX Heat Rate 

CurveEnergy (MWH) 1,536,119 1,379,665 1,447,506 1,235,470 1,273,076 1,421,932

Gross Revenue 136,173,564 130,676,237 140,575,874 127,209,317 129,090,932 136,363,520

GHG Cost 19,353,177 17,898,833 19,339,180 16,997,641 18,041,147 20,760,833

VOM Cost 1,812,620 1,628,005 1,708,057 1,457,855 1,502,230 1,677,880

Gas Cost 70,578,750 63,765,176 66,130,898 55,737,431 55,241,863 61,368,077

GMC Cost 528,425 474,605 497,942 425,002 437,938 489,145

Start Up Costs 1,883,250 1,953,000 1,813,500 1,371,750 1,441,500 2,394,750

Total Cost 94,156,222 85,719,618 89,489,576 75,989,678 76,664,679 86,690,685

Year 24 25 26 27 28 29

Energy Increase (GWH) 73 82 42 18 34 36

Cost Increase ($) 3,309,366 4,348,585 1,671,287 458,454 1,415,668 1,543,737

Revenue Increase ($) 4,684,972 5,738,229 2,757,610 1,237,967 2,333,699 2,540,627

Net Value ($) 1,375,606 1,389,644 1,086,323 779,513 918,032 996,890

Capacity Increase 5% 6% 3% 1% 3% 3%

Model Differential Outcomes 2024 2025 2026 2027 2028 2029

Generation Increase (MWH) 72,857 81,965 41,642 17,893 33,793 35,568

Cost

GHG Cost Increase ($) 756,054 917,462 394,068 102,654 328,797 343,275

VOM Increase ($) 85,972 96,719 49,137 21,114 39,876 41,970

Gas Cost Increase ($) 2,395,778 3,096,959 1,237,007 328,530 1,012,120 1,006,757

GMC Cost Increase ($) 25,063 28,196 14,325 6,155 11,625 12,235

Start-Up Cost Increase ($) 46,500 209,250 -23,250 0 23,250 139,500

Total Cost Increase ($) 3,309,366 4,348,585 1,671,287 458,454 1,415,668 1,543,737

Total Revenue Increase ($) 4,684,972 5,738,229 2,757,610 1,237,967 2,333,699 2,540,627

Net Value ($) 1,375,606 1,389,644 1,086,323 779,513 918,032 996,890

8,000,000

10,000,000

12,000,000

14,000,000
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2,030 2,031 2,032 2,033 2,034 2,035 2,036 2,037 2,038

6 7 8 9 10 11 12 13 14

1,327,865 1,310,157 1,349,101 502,321 525,615 544,642 552,772 564,384 599,179

125,984,522 125,836,994 130,094,336 54,091,385 58,359,242 62,575,757 65,322,580 68,573,028 74,058,201

20,153,882 20,489,054 21,728,910 8,336,285 8,983,490 9,586,460 10,021,792 10,540,048 11,524,995

1,566,881 1,545,985 1,591,939 592,739 620,225 642,678 652,271 665,974 707,032

58,346,029 58,482,568 59,295,217 24,687,615 26,925,156 28,883,299 30,129,904 31,688,317 34,654,005

456,785 450,694 464,091 172,798 180,811 187,357 190,154 194,148 206,118

2,278,500 2,627,250 2,883,000 2,952,750 3,069,000 3,185,250 3,301,500 3,301,500 3,394,500

82,802,078 83,595,551 85,963,157 36,742,187 39,778,683 42,485,044 44,295,620 46,389,987 50,486,649

1,397,846 1,475,048 1,510,978 569,029 587,362 615,801 642,888 667,350 681,866

130,304,508 139,114,292 142,996,302 60,357,505 64,223,278 69,405,066 74,119,637 78,803,517 82,537,445

21,034,263 23,053,115 24,322,265 9,440,192 10,035,851 10,837,710 11,652,426 12,458,333 13,111,998

1,649,458 1,740,556 1,782,953 671,454 693,087 726,645 758,608 787,473 804,602

60,264,334 65,509,493 65,997,329 28,252,762 30,145,674 32,715,805 35,256,311 37,593,634 39,379,297

480,859 507,416 519,776 195,746 202,053 211,835 221,154 229,568 234,562

2,418,000 3,138,750 3,255,000 3,138,750 3,255,000 3,371,250 3,534,000 3,720,000 3,720,000

85,846,914 93,949,330 95,877,324 41,698,904 44,331,664 47,863,245 51,422,499 54,789,008 57,250,459

30 31 32 33 34 35 36 37 38

70 165 162 67 62 71 90 103 83

3,044,836 10,353,779 9,914,167 4,956,717 4,552,982 5,378,202 7,126,878 8,399,022 6,763,810

4,319,986 13,277,298 12,901,966 6,266,120 5,864,036 6,829,309 8,797,057 10,230,488 8,479,244

1,275,150 2,923,519 2,987,799 1,309,403 1,311,055 1,451,108 1,670,179 1,831,467 1,715,435

5% 13% 12% 13% 12% 13% 16% 18% 14%

2030 2031 2032 2033 2034 2035 2036 2037 2038

69,981 164,891 161,877 66,708 61,747 71,159 90,116 102,966 82,687

880,380 2,564,060 2,593,356 1,103,907 1,052,361 1,251,250 1,630,634 1,918,285 1,587,003

82,578 194,571 191,015 78,716 72,862 83,967 106,337 121,500 97,570

1,918,305 7,026,925 6,702,112 3,565,147 3,220,518 3,832,506 5,126,407 5,905,317 4,725,292

24,074 56,722 55,686 22,948 21,241 24,479 31,000 35,420 28,444

139,500 511,500 372,000 186,000 186,000 186,000 232,500 418,500 325,500

3,044,836 10,353,779 9,914,167 4,956,717 4,552,982 5,378,202 7,126,878 8,399,022 6,763,810

4,319,986 13,277,298 12,901,966 6,266,120 5,864,036 6,829,309 8,797,057 10,230,488 8,479,244

1,275,150 2,923,519 2,987,799 1,309,403 1,311,055 1,451,108 1,670,179 1,831,467 1,715,435

165 162

103



70 67
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90

103
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30 31 32 33 34 35 36 37 38 39

Cost Increase ($) Revenue Increase ($) Net Value ($) Energy Increase (GWH)



2,039 2,040 2,041 2,042 2,043 2,044 2,045

15 16 17 18 19 20 21

604,688 624,224 642,168 655,446 652,887 660,885 666,244

77,036,629 82,196,079 86,083,689 89,854,924 90,423,304 93,126,921 95,296,729

11,978,429 12,736,124 13,495,483 14,187,791 14,555,727 15,139,911 15,670,033

713,531 736,584 757,759 773,426 770,406 779,844 786,168

35,950,268 38,304,363 40,414,514 42,276,968 42,522,423 43,845,877 44,899,832

208,013 214,733 220,906 225,473 224,593 227,344 229,188

3,441,000 3,603,750 3,836,250 3,882,750 3,882,750 3,913,750 3,937,000

52,291,240 55,595,554 58,724,912 61,346,409 61,955,899 63,906,727 65,522,221

696,338 712,403 716,800 740,723 730,740 743,361 750,331

86,484,348 91,610,364 94,468,275 99,431,943 99,375,755 102,666,137 105,119,877

13,791,681 14,533,590 15,062,919 16,032,394 16,289,055 17,020,925 17,633,993

821,679 840,635 845,824 874,053 862,273 877,166 885,390

41,264,168 43,557,260 45,061,247 47,609,536 47,496,007 49,157,024 50,374,404

239,540 245,067 246,579 254,809 251,375 255,716 258,114

3,766,500 3,929,250 4,068,750 4,185,000 4,115,250 4,169,500 4,192,750

59,883,569 63,105,802 65,285,319 68,955,791 69,013,960 71,480,331 73,344,651

39 40 41 42 43 44 45

92 88 75 85 78 82 84

7,592,328 7,510,248 6,560,407 7,609,382 7,058,061 7,573,604 7,822,431

9,447,719 9,414,284 8,384,587 9,577,018 8,952,451 9,539,216 9,823,148

1,855,391 1,904,036 1,824,179 1,967,636 1,894,390 1,965,612 2,000,717

15% 14% 12% 13% 12% 12% 13%

2039 2040 2041 2042 2043 2044 2045

91,651 88,179 74,631 85,277 77,853 82,476 84,087

1,813,252 1,797,466 1,567,436 1,844,603 1,733,328 1,881,015 1,963,961

108,148 104,051 88,065 100,627 91,867 97,321 99,222

5,313,900 5,252,897 4,646,733 5,332,567 4,973,584 5,311,146 5,474,572

31,528 30,334 25,673 29,335 26,782 28,372 28,926

325,500 325,500 232,500 302,250 232,500 255,750 255,750

7,592,328 7,510,248 6,560,407 7,609,382 7,058,061 7,573,604 7,822,431

9,447,719 9,414,284 8,384,587 9,577,018 8,952,451 9,539,216 9,823,148

1,855,391 1,904,036 1,824,179 1,967,636 1,894,390 1,965,612 2,000,717
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Capacity (kw) 13000

RA Prices ($/kw-month) 2024 2025 2026 2027 2028

Ascend Full RA ($/kw-Month) 10.0 8.8 8.3 8.3 7.9

NCPA Pooling RA ($/kw-Month) 6.2 6.4 6.5 6.7 6.9

CAISO CPM ($/kw-Month) 7.3 7.6 7.8 8.0 8.3

Market ($/kw-Month) 15.0 15.5 15.9 16.4 16.9

RA Values 2024 2025 2026 2027 2028

Ascend Full RA ($/kw-Month) 1,560,000$        1,365,000$        1,300,000$         1,300,000$        1,235,000$        

NCPA Pooling RA ($/kw-Month) 962,000$           990,860$           1,020,586$         1,051,203$        1,082,739$        

CAISO CPM ($/kw-Month) 1,145,040$        1,179,391$        1,214,773$         1,251,216$        1,288,753$        

Market ($/kw-Month) 2,340,000$        2,410,200$        2,482,506$         2,556,981$        2,633,691$        

Updated 8/2/23 facility meeting

NCPA Pooling RA ($/kw-month) 1 2 3 4 5

Local Area 4 4 4 4 5.5

System 3.5 3.5 3.5 3.5 5

Flex 0.5 0.5 0.5 0.5 0.5

Total 4.5 4.5 4.5 4.5 6

CAISO 2023 ELCC Values 1 2 3 4 5

Solar 0% 3% 4% 4% 6%

Wind-Norcal 33% 35% 31% 33% 34%

Wind-Socal 18% 19% 17% 16% 17%

10.0
8.8 8.3 8.3 7.9 8.1 8.3

9.2 9.4 9.8 9.8 10.0 10.0 10.4
11.7

12.3 12.5
13.8

6.2 6.4 6.5 6.7 6.9 7.1 7.4 7.6 7.8 8.0 8.3 8.5 8.8 9.1 9.3 9.6 9.9 10.2

7.3 7.6 7.8 8.0 8.3 8.5 8.8 9.0 9.3 9.6 9.9 10.2 10.5 10.8 11.1 11.4 11.8 12.1

15.0 15.5 15.9 16.4 16.9 17.4 17.9 18.4 19.0
19.6

20.2
20.8

21.4
22.0

22.7
23.4

24.1
24.8
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2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

RA Prices Evaluated ($/kw-month)

Ascend Full RA ($/kw-Month) NCPA Pooling RA ($/kw-Month) CAISO CPM ($/kw-Month)



Wind-WY/ID 38% 38% 42% 38% 28%

Wind-WA/OR 21% 25% 30% 25% 19%

Wind-AZ/NM 34% 36% 40% 35% 26%

Wind-Offshore 35% 39% 36% 29% 31%

Biomass 95% 93% 92% 91% 92%

Cogeneration 92% 85% 87% 88% 84%

Geothermal 98% 96% 96% 93% 93%

Hydro 57% 53% 61% 69% 71%

24/7 Capable (added for option) 100% 100% 100% 100% 100%

Capacity Pricing Mechanisim (CPM)





2029 2030 2031 2032 2033 2034 2035 ###

8.1 8.3 9.2 9.4 9.8 9.8 10.0 ###

7.1 7.4 7.6 7.8 8.0 8.3 8.5 8.8

8.5 8.8 9.0 9.3 9.6 9.9 10.2 ###

17.4 17.9 18.4 19.0 19.6 20.2 20.8 ###

2029 2030 2031 2032 2033 2034 2035 ###

1,261,000$        1,300,000$        1,430,000$        1,469,000$        1,521,000$        1,534,000$        1,560,000$        ##

1,115,222$        1,148,678$        1,183,139$        1,218,633$        1,255,192$        1,292,848$        1,331,633$        ##

1,327,415$        1,367,238$        1,408,255$        1,450,502$        1,494,017$        1,538,838$        1,585,003$        ##

2,712,701$        2,794,082$        2,877,905$        2,964,242$        3,053,169$        3,144,764$        3,239,107$        ##

6 7 8 9 10 11 12

5.5 6.5 8.5 10.5 7.5 4 4

5 6 8 10 7 3.5 3.5

0.5 0.5 0.5 0.5 0.5 0.5 0.5

6 7 9 11 8 4.5 4.5

6 7 8 9 10 11 12

13% 14% 12% 11% 7% 6% 4%

25% 23% 21% 22% 18% 23% 29%

15% 14% 11% 11% 10% 14% 17%

13.8
14.3 14.8 15.2

15.8

10.2 10.5 10.8 11.1 11.5
12.1 12.5 12.9 13.3 13.7

24.8
25.5

26.3
27.1

27.9

2041 2042 2043 2044 2045

Market ($/kw-Month)



23% 24% 26% 31% 40% 44% 41%

20% 22% 19% 19% 23% 25% 22%

22% 21% 23% 28% 33% 34% 34%

44% 56% 53% 43% 37% 39% 38%

94% 93% 93% 93% 91% 92% 93%

88% 86% 88% 89% 84% 87% 87%

90% 94% 95% 93% 86% 98% 97%

70% 72% 65% 64% 50% 51% 57%

100% 100% 100% 100% 100% 100% 100%





2037 2038 2039 2040 2041 2042 2043

10.4 11.7 12.3 12.5 13.8 14.3 14.8

9.1 9.3 9.6 9.9 10.2 10.5 10.8

10.8 11.1 11.4 11.8 12.1 12.5 12.9

22.0 22.7 23.4 24.1 24.8 25.5 26.3

2037 2038 2039 2040 2041 2042 2043

1,625,000$        1,820,000$        1,911,000$        1,950,000$        2,145,000$        2,236,000$        2,301,000$        

1,412,729$        1,455,111$        1,498,765$        1,543,728$        1,590,039$        1,637,741$        1,686,873$        

1,681,530$        1,731,976$        1,783,935$        1,837,453$        1,892,577$        1,949,354$        2,007,835$        

3,436,369$        3,539,460$        3,645,644$        3,755,013$        3,867,663$        3,983,693$        4,103,204$        

Average

6.17

6.166666667







2044 2045

15.2 15.8

11.1 11.5

13.3 13.7

27.1 27.9

2044 2045

2,366,000$        2,470,000$        

1,737,479$        1,789,603$        

2,068,070$        2,130,112$        

4,226,300$        4,353,089$        



S1: FX Upgrade, + NCPA Pooling RA (~6.2) NPV 2024 2025

0 1

Variable Cost ($76,195,379) 0 0

Routine O&M Cost $0 0 0

Labor Cost $0 0 0

Other Cost $0 0 0

Existing Debt $0 0 0

New Debt ($12,746,321) 0 0

Major O&M Cost $0 0 0

Major Capital Cost $0 0 0

Maintenance Reserve Cost $0 0 0

Demolishing Cost $0 0 0

Total O&M ($88,941,700) 0 0

Energy Revenue $98,189,212 0 0

Net Value $9,247,512 0 0

RA Value $14,943,689 0 0

Total Value $24,191,201 0 0

S1: FX Upgrade, + NCPA Pooling RA (~6.2) Total Cost 2024 2025

Total FV Cost

Total Energy Value

Total RA Value

Accumulative Cashflow (Project Cost + Annual Benefit)







2026 2027 2028 2029 2030 2031

2 3 4 5 6 7

0 (458,454) (1,415,668) (1,543,737) (3,044,836) (10,353,779)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 (972,385) (972,385) (972,385) (972,385) (972,385)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 (1,430,839) (2,388,053) (2,516,122) (4,017,221) (11,326,164)

0 1,237,967 2,333,699 2,540,627 4,319,986 13,277,298

0 (192,872) (54,353) 24,504 302,765 1,951,134

0 0 0 0 1,148,678 1,183,139

0 (192,872) (54,353) 24,504 1,451,443 3,134,273

2026 2027 2028 2029 2030 2031

(11,610,224)

779,513 918,032 996,890 1,275,150 2,923,519

0 0 0 1,148,678 1,183,139

(10,830,711) (9,912,679) (8,915,790) (6,491,961) (2,385,304)







2032 2033 2034 2035 2036 2037

8 9 10 11 12 13

(9,914,167) (4,956,717) (4,552,982) (5,378,202) (7,126,878) (8,399,022)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

(972,385) (972,385) (972,385) (972,385) (972,385) (972,385)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

(10,886,553) (5,929,102) (5,525,367) (6,350,587) (8,099,263) (9,371,407)

12,901,966 6,266,120 5,864,036 6,829,309 8,797,057 10,230,488

2,015,414 337,018 338,669 478,723 697,793 859,081

1,218,633 1,255,192 1,292,848 1,331,633 1,371,582 1,412,729

3,234,047 1,592,209 1,631,517 1,810,356 2,069,375 2,271,811

2032 2033 2034 2035 2036 2037

2,987,799 1,309,403 1,311,055 1,451,108 1,670,179 1,831,467

1,218,633 1,255,192 1,292,848 1,331,633 1,371,582 1,412,729

1,821,128 4,385,723 6,989,625 9,772,365 12,814,126 16,058,322







2038 2039 2040 2041 2042 2043

14 15 16 17 18 19

(6,763,810) (7,592,328) (7,510,248) (6,560,407) (7,609,382) (7,058,061)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

(972,385) (972,385) (972,385) (972,385) (972,385) (972,385)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

(7,736,195) (8,564,713) (8,482,633) (7,532,793) (8,581,767) (8,030,446)

8,479,244 9,447,719 9,414,284 8,384,587 9,577,018 8,952,451

743,049 883,006 931,651 851,794 995,251 922,005

1,455,111 1,498,765 1,543,728 1,590,039 1,637,741 1,686,873

2,198,161 2,381,770 2,475,379 2,441,834 2,632,992 2,608,878

2038 2039 2040 2041 2042 2043

1,715,435 1,855,391 1,904,036 1,824,179 1,967,636 1,894,390

1,455,111 1,498,765 1,543,728 1,590,039 1,637,741 1,686,873

19,228,868 22,583,023 26,030,787 29,445,006 33,050,383 36,631,645







2044 2045 0

20 21 0

(7,573,604) (7,822,431) 0

0 0 0

0 0 0

0 0 0

0 0 0

(972,385) (972,385) 0

0 0 0

0 0 0

0 0 0

0 0 0

(8,545,989) (8,794,816) 0

9,539,216 9,823,148 0

993,227 1,028,332 0

1,737,479 1,789,603 0

2,730,706 2,817,936 0

2044 2045 0

0

1,965,612 2,000,717 0

1,737,479 1,789,603 0

40,334,736 44,125,057 0



















S2: FX Upgrade, + CAISO BackStop (~7.3) NPV 2024 2025

0 1

Variable Cost ($76,195,379) 0 0

Routine O&M Cost $0 0 0

Labor Cost $0 0 0

Other Cost $0 0 0

Existing Debt $0 0 0

New Debt ($12,746,321) 0 0

Major O&M Cost $0 0 0

Major Capital Cost $0 0 0

Maintenance Reserve Cost $0 0 0

Demolishing Cost $0 0 0

Total O&M ($88,941,700) 0 0

Energy Revenue $98,189,212 0 0

Net Value $9,247,512 0 0

RA Value $17,787,029 0 0

Total Value $27,034,541 0 0

S2: FX Upgrade, + CAISO BackStop (~7.3) Total Cost 2024 2025

Total FV Cost

Total Energy Value

Total RA Value

Accumulative Cashflow (Project Cost + Annual Benefit)







2026 2027 2028 2029 2030 2031

2 3 4 5 6 7

0 (458,454) (1,415,668) (1,543,737) (3,044,836) (10,353,779)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 (972,385) (972,385) (972,385) (972,385) (972,385)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 (1,430,839) (2,388,053) (2,516,122) (4,017,221) (11,326,164)

0 1,237,967 2,333,699 2,540,627 4,319,986 13,277,298

0 (192,872) (54,353) 24,504 302,765 1,951,134

0 0 0 0 1,367,238 1,408,255

0 (192,872) (54,353) 24,504 1,670,003 3,359,389

2026 2027 2028 2029 2030 2031

(11,610,224)

779,513 918,032 996,890 1,275,150 2,923,519

0 0 0 1,367,238 1,408,255

(10,830,711) (9,912,679) (8,915,790) (6,273,402) (1,941,628)







2032 2033 2034 2035 2036 2037

8 9 10 11 12 13

(9,914,167) (4,956,717) (4,552,982) (5,378,202) (7,126,878) (8,399,022)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

(972,385) (972,385) (972,385) (972,385) (972,385) (972,385)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

(10,886,553) (5,929,102) (5,525,367) (6,350,587) (8,099,263) (9,371,407)

12,901,966 6,266,120 5,864,036 6,829,309 8,797,057 10,230,488

2,015,414 337,018 338,669 478,723 697,793 859,081

1,450,502 1,494,017 1,538,838 1,585,003 1,632,553 1,681,530

3,465,916 1,831,035 1,877,507 2,063,726 2,330,347 2,540,611

2032 2033 2034 2035 2036 2037

2,987,799 1,309,403 1,311,055 1,451,108 1,670,179 1,831,467

1,450,502 1,494,017 1,538,838 1,585,003 1,632,553 1,681,530

2,496,673 5,300,093 8,149,986 11,186,097 14,488,828 18,001,825







2038 2039 2040 2041 2042 2043

14 15 16 17 18 19

(6,763,810) (7,592,328) (7,510,248) (6,560,407) (7,609,382) (7,058,061)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

(972,385) (972,385) (972,385) (972,385) (972,385) (972,385)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

(7,736,195) (8,564,713) (8,482,633) (7,532,793) (8,581,767) (8,030,446)

8,479,244 9,447,719 9,414,284 8,384,587 9,577,018 8,952,451

743,049 883,006 931,651 851,794 995,251 922,005

1,731,976 1,783,935 1,837,453 1,892,577 1,949,354 2,007,835

2,475,025 2,666,941 2,769,104 2,744,371 2,944,605 2,929,839

2038 2039 2040 2041 2042 2043

1,715,435 1,855,391 1,904,036 1,824,179 1,967,636 1,894,390

1,731,976 1,783,935 1,837,453 1,892,577 1,949,354 2,007,835

21,449,235 25,088,561 28,830,050 32,546,806 36,463,796 40,366,021







2044 2045 0

20 21 0

(7,573,604) (7,822,431) 0

0 0 0

0 0 0

0 0 0

0 0 0

(972,385) (972,385) 0

0 0 0

0 0 0

0 0 0

0 0 0

(8,545,989) (8,794,816) 0

9,539,216 9,823,148 0

993,227 1,028,332 0

2,068,070 2,130,112 0

3,061,297 3,158,444 0

2044 2045 0

0

1,965,612 2,000,717 0

2,068,070 2,130,112 0

44,399,702 48,530,531 0



















S3: FX Upgrade, + Ascend RA NPV 2024 2025

0 1

Variable Cost ($76,195,379) 0 0

Routine O&M Cost $0 0 0

Labor Cost $0 0 0

Other Cost $0 0 0

Existing Debt $0 0 0

New Debt ($12,746,321) 0 0

Major O&M Cost $0 0 0

Major Capital Cost $0 0 0

Maintenance Reserve Cost $0 0 0

Demolishing Cost $0 0 0

Total O&M ($88,941,700) 0 0

Energy Revenue $98,189,212 0 0

Net Value $9,247,512 0 0

RA Value $18,691,342 0 0

Total Value $27,938,855 0 0

S3: FX Upgrade, + Ascend RA Total Cost 2024 2025

Total FV Cost

Total Energy Value

Total RA Value

Accumulative Cashflow (Project Cost + Annual Benefit)







2026 2027 2028 2029 2030 2031

2 3 4 5 6 7

0 (458,454) (1,415,668) (1,543,737) (3,044,836) (10,353,779)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 (972,385) (972,385) (972,385) (972,385) (972,385)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 (1,430,839) (2,388,053) (2,516,122) (4,017,221) (11,326,164)

0 1,237,967 2,333,699 2,540,627 4,319,986 13,277,298

0 (192,872) (54,353) 24,504 302,765 1,951,134

0 0 0 0 1,300,000 1,430,000

0 (192,872) (54,353) 24,504 1,602,765 3,381,134

2026 2027 2028 2029 2030 2031

(11,610,224)

779,513 918,032 996,890 1,275,150 2,923,519

0 0 0 1,300,000 1,430,000

(10,830,711) (9,912,679) (8,915,790) (6,340,640) (1,987,121)







2032 2033 2034 2035 2036 2037

8 9 10 11 12 13

(9,914,167) (4,956,717) (4,552,982) (5,378,202) (7,126,878) (8,399,022)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

(972,385) (972,385) (972,385) (972,385) (972,385) (972,385)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

(10,886,553) (5,929,102) (5,525,367) (6,350,587) (8,099,263) (9,371,407)

12,901,966 6,266,120 5,864,036 6,829,309 8,797,057 10,230,488

2,015,414 337,018 338,669 478,723 697,793 859,081

1,469,000 1,521,000 1,534,000 1,560,000 1,560,000 1,625,000

3,484,414 1,858,018 1,872,669 2,038,723 2,257,793 2,484,081

2032 2033 2034 2035 2036 2037

2,987,799 1,309,403 1,311,055 1,451,108 1,670,179 1,831,467

1,469,000 1,521,000 1,534,000 1,560,000 1,560,000 1,625,000

2,469,678 5,300,081 8,145,136 11,156,243 14,386,422 17,842,888







2038 2039 2040 2041 2042 2043

14 15 16 17 18 19

(6,763,810) (7,592,328) (7,510,248) (6,560,407) (7,609,382) (7,058,061)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

(972,385) (972,385) (972,385) (972,385) (972,385) (972,385)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

(7,736,195) (8,564,713) (8,482,633) (7,532,793) (8,581,767) (8,030,446)

8,479,244 9,447,719 9,414,284 8,384,587 9,577,018 8,952,451

743,049 883,006 931,651 851,794 995,251 922,005

1,820,000 1,911,000 1,950,000 2,145,000 2,236,000 2,301,000

2,563,049 2,794,006 2,881,651 2,996,794 3,231,251 3,223,005

2038 2039 2040 2041 2042 2043

1,715,435 1,855,391 1,904,036 1,824,179 1,967,636 1,894,390

1,820,000 1,911,000 1,950,000 2,145,000 2,236,000 2,301,000

21,378,323 25,144,714 28,998,750 32,967,929 37,171,565 41,366,955







2044 2045 0

20 21 0

(7,573,604) (7,822,431) 0

0 0 0

0 0 0

0 0 0

0 0 0

(972,385) (972,385) 0

0 0 0

0 0 0

0 0 0

0 0 0

(8,545,989) (8,794,816) 0

9,539,216 9,823,148 0

993,227 1,028,332 0

2,366,000 2,470,000 0

3,359,227 3,498,332 0

2044 2045 0

0

1,965,612 2,000,717 0

2,366,000 2,470,000 0

45,698,567 50,169,285 0



















S4: FX Upgrade, + Market RA NPV 2024 2025

0 1

Variable Cost ($76,195,379) 0 0

Routine O&M Cost $0 0 0

Labor Cost $0 0 0

Other Cost $0 0 0

Existing Debt $0 0 0

New Debt ($12,746,321) 0 0

Major O&M Cost $0 0 0

Major Capital Cost $0 0 0

Maintenance Reserve Cost $0 0 0

Demolishing Cost $0 0 0

Total O&M ($88,941,700) 0 0

Energy Revenue $98,189,212 0 0

Net Value $9,247,512 0 0

RA Value $36,349,515 0 0

Total Value $45,597,027 0 0

S4: FX Upgrade, + Market RA Total Cost 2024 2025

Total FV Cost

Total Energy Value

Total RA Value

Accumulative Cashflow (Project Cost + Annual Benefit)







2026 2027 2028 2029 2030 2031

2 3 4 5 6 7

0 (458,454) (1,415,668) (1,543,737) (3,044,836) (10,353,779)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 (972,385) (972,385) (972,385) (972,385) (972,385)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 (1,430,839) (2,388,053) (2,516,122) (4,017,221) (11,326,164)

0 1,237,967 2,333,699 2,540,627 4,319,986 13,277,298

0 (192,872) (54,353) 24,504 302,765 1,951,134

0 0 0 0 2,794,082 2,877,905

0 (192,872) (54,353) 24,504 3,096,847 4,829,039

2026 2027 2028 2029 2030 2031

(11,610,224)

779,513 918,032 996,890 1,275,150 2,923,519

0 0 0 2,794,082 2,877,905

(10,830,711) (9,912,679) (8,915,790) (4,846,557) 954,867







2032 2033 2034 2035 2036 2037

8 9 10 11 12 13

(9,914,167) (4,956,717) (4,552,982) (5,378,202) (7,126,878) (8,399,022)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

(972,385) (972,385) (972,385) (972,385) (972,385) (972,385)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

(10,886,553) (5,929,102) (5,525,367) (6,350,587) (8,099,263) (9,371,407)

12,901,966 6,266,120 5,864,036 6,829,309 8,797,057 10,230,488

2,015,414 337,018 338,669 478,723 697,793 859,081

2,964,242 3,053,169 3,144,764 3,239,107 3,336,280 3,436,369

4,979,656 3,390,187 3,483,434 3,717,830 4,034,074 4,295,450

2032 2033 2034 2035 2036 2037

2,987,799 1,309,403 1,311,055 1,451,108 1,670,179 1,831,467

2,964,242 3,053,169 3,144,764 3,239,107 3,336,280 3,436,369

6,906,907 11,269,479 15,725,298 20,415,513 25,421,972 30,689,808







2038 2039 2040 2041 2042 2043

14 15 16 17 18 19

(6,763,810) (7,592,328) (7,510,248) (6,560,407) (7,609,382) (7,058,061)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

(972,385) (972,385) (972,385) (972,385) (972,385) (972,385)

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

(7,736,195) (8,564,713) (8,482,633) (7,532,793) (8,581,767) (8,030,446)

8,479,244 9,447,719 9,414,284 8,384,587 9,577,018 8,952,451

743,049 883,006 931,651 851,794 995,251 922,005

3,539,460 3,645,644 3,755,013 3,867,663 3,983,693 4,103,204

4,282,509 4,528,649 4,686,664 4,719,458 4,978,944 5,025,209

2038 2039 2040 2041 2042 2043

1,715,435 1,855,391 1,904,036 1,824,179 1,967,636 1,894,390

3,539,460 3,645,644 3,755,013 3,867,663 3,983,693 4,103,204

35,944,702 41,445,737 47,104,786 52,796,629 58,747,958 64,745,552







2044 2045 0

20 21 0

(7,573,604) (7,822,431) 0

0 0 0

0 0 0

0 0 0

0 0 0

(972,385) (972,385) 0

0 0 0

0 0 0

0 0 0

0 0 0

(8,545,989) (8,794,816) 0

9,539,216 9,823,148 0

993,227 1,028,332 0

4,226,300 4,353,089 0

5,219,527 5,381,421 0

2044 2045 0

0

1,965,612 2,000,717 0

4,226,300 4,353,089 0

70,937,465 77,291,271 0



















Year 24 25 26 27

S1: FX Upgrade, + NCPA Pooling RA (~6.2) $0 $0 $0 ($193)

S2: FX Upgrade, + CAISO BackStop (~7.3) $0 $0 $0 ($193)

S3: FX Upgrade, + Ascend RA $0 $0 $0 ($193)

S4: FX Upgrade, + Market RA $0 $0 $0 ($193)

Sensitivity Notes

RA Value ($) 15 RA Value for Market Analysis Scenerio

Cash Flow

Scenerio Cost Revenue NPV RA Value

S1: FX Upgrade, + NCPA Pooling RA (~6.2) (88,941,700) 98,189,212 9,247,512 14,943,689

S2: FX Upgrade, + CAISO BackStop (~7.3) (88,941,700) 98,189,212 9,247,512 17,787,029

S3: FX Upgrade, + Ascend RA (88,941,700) 98,189,212 9,247,512 18,691,342

S4: FX Upgrade, + Market RA (88,941,700) 98,189,212 9,247,512 36,349,515

2027 2028 2029 2030

S1: FX Upgrade, + NCPA Pooling RA (~6.2) (10,830,711) (9,912,679) (8,915,790) (6,491,961)

S2: FX Upgrade, + CAISO BackStop (~7.3) (10,830,711) (9,912,679) (8,915,790) (6,273,402)

S3: FX Upgrade, + Ascend RA (10,830,711) (9,912,679) (8,915,790) (6,340,640)

S4: FX Upgrade, + Market RA (10,830,711) (9,912,679) (8,915,790) (4,846,557)
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S1: FX Upgrade, + NCPA Pooling RA (~6.2) S2: FX Upgrade, + CAISO BackStop (~7.3)
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2027 2028 2029 2030 2031 2032 2033

S1: FX Upgrade, + NCPA Pooling RA (~6.2)

S3: FX Upgrade, + Ascend RA



28 29 30 31 33 34 35

($54) $25 $1,451 $3,134 $1,592 $1,632 $1,810

($54) $25 $1,670 $3,359 $1,831 $1,878 $2,064

($54) $25 $1,603 $3,381 $1,858 $1,873 $2,039

($54) $25 $3,097 $4,829 $3,390 $3,483 $3,718

Total NPV Project Payback 

(Years)

Incremental 

Hedge Cost 

($/MWH)

24,191,201 5 58

27,034,541 5 58

27,938,855 5 58

45,597,027 4 58

2031 2032 2033 2034 2035 2036 2037

(2,385,304) 1,821,128 4,385,723 6,989,625 9,772,365 12,814,126 16,058,322

(1,941,628) 2,496,673 5,300,093 8,149,986 11,186,097 14,488,828 18,001,825

(1,987,121) 2,469,678 5,300,081 8,145,136 11,156,243 14,386,422 17,842,888

954,867 6,906,907 11,269,479 15,725,298 20,415,513 25,421,972 30,689,808

41 42 43 44 45

S2: FX Upgrade, + CAISO BackStop (~7.3)



2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045

S2: FX Upgrade, + CAISO BackStop (~7.3)

S4: FX Upgrade, + Market RA



36 37 38 39 40 41 42

$2,069 $2,272 $2,198 $2,382 $2,475 $2,442 $2,633

$2,330 $2,541 $2,475 $2,667 $2,769 $2,744 $2,945

$2,258 $2,484 $2,563 $2,794 $2,882 $2,997 $3,231

$4,034 $4,295 $4,283 $4,529 $4,687 $4,719 $4,979

2038 2039 2040 2041 2042 2043 2044

19,228,868 22,583,023 26,030,787 29,445,006 33,050,383 36,631,645 40,334,736

21,449,235 25,088,561 28,830,050 32,546,806 36,463,796 40,366,021 44,399,702

21,378,323 25,144,714 28,998,750 32,967,929 37,171,565 41,366,955 45,698,567

35,944,702 41,445,737 47,104,786 52,796,629 58,747,958 64,745,552 70,937,465





43 44 45

$2,609 $2,731 $2,818

$2,930 $3,061 $3,158

$3,223 $3,359 $3,498

$5,025 $5,220 $5,381

2045 2046

44,125,057 0

48,530,531 0

50,169,285 0

77,291,271 0
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