
Caiazza Electric System Comments 

 

Summary 

These comments address a few Draft Scoping Plan electric system issues.  The ultimate problem is that 

the Climate Act presumed that converting the electric grid from its current reliance on fossil fuels to 

provide reliable electricity when needed most was just a matter of political will.  However, the New York 

Independent System Operator (NYISO) Power Trends 2022 report notes: “Long-duration, dispatchable, 

and emission-free resources will be necessary to maintain reliability and meet the objectives of the 

CLCPA. Resources with this combination of attributes are not commercially available at this time but will 

be critical to future grid reliability.”   The Draft Scoping Plan projects that the long-duration, 

dispatchable, and emission-free resource capacity requirement is about the same as the current fossil-

fired generating capacity.  This is an enormous challenge and the cavalier way it is addressed in the Draft 

does not inspire confidence that the Integration Analysis electric system projections are viable. 

 

I estimated the costs for the projected generating capacity described in the Draft Scoping Plan 

Integration Analysis.  My estimate of the overnight cost to develop the resources needed to transition to 

a zero-emissions electric system in 2040 are generally consistent with the Appendix G Figure 48 net 

present value of system expenditures.  I estimate that the Reference Case capital costs are only $82.5 

billion and that the mitigation scenarios range from $220 billion to $400 billion. There are variances 

relative to the Integration Analysis that I address to the extent possible.   

 

The Draft Scoping Plan does not provide sufficient documentation to reconcile all the differences.  My 

estimates only include the capital costs for the projected generating resources and do not include 

transmission ancillary services that must be included for a true estimate of the total costs to go to zero-

emissions generation.  In order to fully predict the costs of the Scoping Plan, the Climate Action Council 

should insist that the authors of the Integration Analysis provide more detailed explanations. 

 

I submitted other comments that explained that the New York Independent System Operator (NYISO) is 

currently updating its System and Resource Outlook.  I projected costs for their capacity projections and 

found that their cost numbers are 30% higher.  I strongly recommend that the Climate Action Council 

reconcile the differences between the Draft Plan and the NYISO projections. 

 

The Integration Analysis that provides the numbers used in the Draft Scoping Plan misleads readers with 

its definition of the Reference Case.  Policy modeling like this compares projections for future mitigation 

scenarios against a business-as-usual case future projection.   The definition used in the Integration 

Analysis “includes a business-as-usual forecast plus implemented policies”.  The Climate Act mandates 

“9 gigawatts (GW) of offshore wind electric generation by 2035”.  Incredibly, those resources are in the 

Reference Case. In my benefits are greater than costs comment I showed that the after correcting for 

other improperly categorized sectors from this mis-leading approach projects net-zero transition costs 

are between $295 billion and $316 greater than the benefits but the cost numbers in these comments 

show that the costs are increased to between $363 and $372 greater than the benefits.  The Climate 

Action Council should insist that the Final Scoping Plan describe all the control measures, provide the 
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assumptions used for the strategies, the expected costs and expected emission reduction for each 

measure for the Reference Case, the Advisory Panel scenario and the three mitigation scenarios.  Then 

the public would be able to decide for themselves which costs associated with “already implemented” 

programs are appropriate.   

   

I quantified costs associated with some particular issues with the Integration Analysis cost projections.  

The Integration Analysis does not consider the effect of end-of-life retirements for wind, solar, and 

energy storage.  I showed that in 2040 incorporating retirements would increase costs by at least 6%.  

However, costs jump considerably when costs to 2050 are considered.  For example, my projected cost 

for Scenario 4 in 2040 is $399,530 million but the cost to replace all the equipment that ages out 

between 2020 and 2050 is $304,428 million.  I also showed that the biomass and wind capacity factors 

are biased high.  The observed statewide average wind capacity is trending down since 2015 and that 

effect is not addressed in the Draft Scoping Plan.  The Climate Action Council should ensure that the 

Final Scoping Plan addresses these issues 

 

I compared the capital costs (2020 $/kW) in the IA-Tech-Supplement-Annex-1-Input-Assumptions 

spreadsheet Resource Costs tabs against the EIA Table 1: Cost of new central station electricity 

generating technologies.  I show that with the exception of the capital costs for large hydro and a gas-

fired combined cycle unit in Upstate New York all the other technology costs are lower and, in some 

cases, much lower in the Integration Analysis.  If my comparison interpretation is correct then these 

numbers are outrageous.  The capital costs for offshore wind are half of the EIA costs.  While there may 

be some interpretation of the battery energy storage cost that can explain why EIA costs are five times 

higher, I don’t think there is any interpretation issue with the hydrogen fuel cell technology that is five 

times higher in New York City and four times higher Upstate.  The Climate Action Council must explain 

why the Draft Scoping Plan numbers are so high for these technologies. 

 

Finally, I explain that the future reliability of the electric system is dependent upon a robust estimate of 

worst-case renewable resource availability.  The percentage of weather dependent capacity is different 

for mitigation scenarios and the NYISO projections and I believe that is something that needs to be 

reconciled by the Climate Action Council.  I also re-iterated my concern that all the estimates of future 

renewable resource availability need to use as long a period of historical meteorological data as 

possible.  The Climate Action Council should insist that a more detailed evaluation of worst-cast wind 

and solar resource availability be completed as soon as possible. 

 

Capacity Cost Calculations 

Because the Draft Scoping Plan does not describe all the control measures, the assumptions used, the 

expected costs for those measures or the expected emission reductions, I was forced to calculate my 

own estimate of the cost for added capacity for the Reference Case, the Advisory Panel scenario and the 

three mitigation scenarios.  These estimates do not cover all the costs in the electricity sector but 

evaluation of this component provides some important insights.  My primary concern is the zero-

emissions transition by 2040 so my analysis goes only to 2040. 

 



I used three sources of data to calculate the capital costs for the generating capacity (MW) additions 

projected in the Draft Scoping Plan.  The Integration Analysis lists projected installed capacity values for 

2020 and for the Reference Case and Scenarios 1-4 for 2040 in the IA-Tech-Supplement-Annex-2-Key-

Drivers-Outputs spreadsheet.  My primary source for cost information was U.S. Energy Information 

Administration (EIA)  Cost and Performance Characteristics of New Generating Technologies, Annual 

Energy Outlook 2022.   EIA does not provide costs for hydrogen electrolyzers so I used data in the 

“Hydrogen” tab in the IA-Tech-Supplement-Annex-1-Input-Assumptions spreadsheet for electrolyzers, 

infrastructure, and transportation.  The input data, calculations and results are included in the attached 

Caiazza Electric System Comment Spreadsheet and there is documentation for the methodology in 

Addendum 1: Capacity Cost Calculations. 

 

My estimates for capacity costs include estimates for land-based wind, offshore wind, utility-scale solar, 

distributed solar, battery storage, in-state hydro, and the zero-carbon firm resource, also known as 

dispatchable, emission-free resource (DEFR).  My estimates used the EIA overnight costs for everything, 

including fuel cells for DEFR, except the cost of producing hydrogen. 

 

Due to time constraints, I did not evaluate the Integration Analysis methodology or values used in any 

detail.  I attempted to replicate the social cost of carbon benefits analysis which is much more straight 

forward and ending up giving up in frustration because I could not match the numbers.  In that case and 

this case, the Final Scoping Plan has to provide much more documentation in order to be considered 

adequate.  My estimated costs only include capital costs and the Integration Analysis includes other 

costs for the electricity sector but I could not resolve what else was included. 

 

However, I did compare the capital costs (2020 $/kW) in the IA-Tech-Supplement-Annex-1-Input-

Assumptions spreadsheet Resource Costs tabs against the EIA Table 1: Cost of new central station 

electricity generating technologies.  Table A-3 in Addendum 1 shows that with the exception of the 

capital costs for large hydro and a gas-fired combined cycle unit in Upstate New York all the other 

technology costs are lower and, in some cases, much lower in the Integration Analysis.  Table 1 lists the 

percentage differences.  If my comparison interpretation is correct then these numbers are outrageous.  

The capital costs for offshore wind are half of the EIA costs.  While there may be some interpretation of 

the battery energy storage cost that can explain why EIA costs are five times higher, I don’t think there is 

any interpretation issue with the hydrogen fuel cell technology that is five times higher in New York City 

and four times higher Upstate.  The Climate Action Council must explain why the Draft Scoping Plan 

numbers are so high for these technologies. 

 

Table 1: Percentage Difference Between Integrated Analysis Base Capital Costs and EIA  Cost and 

Performance Characteristics of New Generating Technologies, Annual Energy Outlook 2022 Costs 

https://www.eia.gov/outlooks/aeo/assumptions/pdf/table_8.2.pdf
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Transmission Ancillary Services Background 

As far as I can tell there is a massive missing piece in the Integration Analysis cost estimates: 

transmission grid ancillary services. Due to the lack of comprehensive documentation, I could not 

determine how this necessary component was handled in the Draft Scoping Plan Integration Analysis.  

Importantly, I did not include any of these costs in my capacity capital cost projections. 

 

This section describes transmission grid ancillary services as background. A reliable electric power 

system is very complex and must operate within narrow parameters while balancing loads and 

resources and supporting synchronism.  New York’s conventional rotating machinery such as oil, 

nuclear, and gas plants as well as hydro generation provide a lot of synchronous support to the system. 

This includes reactive power (vars), inertia, regulation of the system frequency and the capability to 

ramping up and down as the load varies. Wind and solar resources are asynchronous and cannot 

provide this necessary grid ancillary support. 

 

Some, but not all of the disadvantages of solar and wind energy in this regard can be mitigated through 

electronic and mechanical means. When these renewable resources only make up a small percentage of 

the generation on the system, it is not a big deal. The system is strong enough that letting a small 

percentage of the resources that don’t provide those services to lean on the system. But as the 

penetration of solar and wind energy increases the system robustness will degrade and reliability will be 

compromised without costly improvements.  Obviously, the transition proposed in the Integration 

Analysis will need these improvements.  A renewable system could be coupled with extensive batteries 

and other storage devices, large mechanical flywheels and condensers (basically an unpowered 

motor/generator that can spit out or consume reactive power). These devices could approximate the 

behaviors of our conventional power system. 

 

My particular concern is that the Draft Scoping Plan has only considered the energy storage ancillary 

services needed to keep the system operating when intermittent wind and solar resources are not 

available.    Importantly, the other grid support requirements needed so the electric grid can transmit 

the power from where it is produced to where it is needed are not adequately discussed in the Plan.  

http://judithcurry.com/2014/10/22/myths-and-realities-of-renewable-energy/


There are three references to “ancillary” in the text of the Draft Scoping Plan and Appendix G 

(Addendum 2).  Note that Appendix A Power Generation Advisory Panel Recommendations (page A-74) 

explicitly addresses this problem as one of the components required for delivery: 

Adapt current ancillary service market designs and look to add products that are needed to 

incent flexibility as needed to efficiently integrate renewables. The NYISO supports markets for 

energy, ancillary services, and capacity. The fundamental relationship among these markets will 

likely need to evolve. For example, more revenue will likely shift to ancillary service markets 

over time as system needs are reevaluated in the context of integrating increasing quantities of 

renewable resources. Be proactive in developing new products needed, however they should be 

structured properly to only reflect current system needs to not cause unnecessary costs. A 

balancing act is needed between developing the products and services of the future while not 

implementing changes before they are needed. 

The implementation lead is listed as the New York Independent System Operator (NYISO).  To my 

knowledge the Climate Action Council has never addressed this issue or directed the analysts 

responsible for the Draft Scoping Plan and Integration Analysis to show how they have addressed this. 

 

Unfortunately, it gets worse.  On January 19, 2021 the New York State Department of Public Service 

(DPS) submitted the Initial Report on the Power Grid Study (“Power Grid Study”) prepared pursuant to 

the Accelerated Renewable Energy Growth and Community Benefit Act (AREGCBA).   The AREGCBA 

legislation is intended to ensure that Climate Act generation is sited in a timely and cost-effective 

manner.   In order for an electric energy grid powered primarily by renewable energy resources to 

maintain the same level of reliability as the existing system, somebody, somewhere has to provide 

transmission grid ancillary services.  However, none of the four reports provided in the documentation 

address the problem. 

 

The Climate Action Council has to ensure that transmission grid ancillary services are addressed in the 

Final Scoping Plan or there will be problems.  I submitted another comment calling for reconciliation of 

the Integration Analysis and the latest NYISO capacity projections.  This problem should be included in 

that process. 

 

Overnight Capital Cost Results  

Table 2 lists the overnight capital costs for the capacity additions for the Reference Case and Scenarios 

1-4.  Importantly these costs are not the total costs to integrate intermittent and diffuse renewable 

power into the system so they under-estimate the total costs.  The EIA overnight costs are “levelized 

costs” that assume that production costs per unit of capacity over the life-cycle of the generator are 

comparable across all technologies.  However, Paul Jaskow argues that: 

Levelized cost comparisons are a misleading metric for comparing intermittent and dispatchable 
generating technologies because they fail to take into account differences in the production 
profiles of intermittent and dispatchable generating technologies and the associated large 
variations in the market value of the electricity they supply. Levelized cost comparisons 
overvalue intermittent generating technologies compared to dispatchable base load generating 
technologies. 

Ancillary services are one of the factors that have to be taken into account. 

https://wp.me/p8hgeb-D7
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7BA705393C-B6C7-4EA3-8121-C2F16C6D8A02%7D
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7BA705393C-B6C7-4EA3-8121-C2F16C6D8A02%7D
https://pragmaticenvironmentalistofnewyork.files.wordpress.com/2021/01/power-grid-study-1.20.pdf
https://www.wnypapers.com/news/article/current/2020/04/03/140857/nys-announces-passage-of-accelerated-renewable-energy-growth-and-community-benefit-act-as-part-of-2020-21-enacted-state-budget
https://seam.ly/iqEhsXq2
https://www.aeaweb.org/articles?id=10.1257/aer.101.3.238


 

According to my analysis, the Reference Case capital costs are only $82.5 billion.  The mitigation 

scenarios range from $220 billion to $400 billion.  The lower Scenario 2 value is because hydrogen is 

burned in a combustion turbine rather than used in a fuel cell for the DEFR. Figure 48 in Appendix J lists 

the net present value of system expenditures in reference case and scenarios 2-4 (2020-2050) in the 

electricity sector: Reference Case $424 billion and for the mitigation scenarios between $514 and $536 

billion.  The mitigation scenarios are similar and the extra costs are at least partly due to my analysis 

getting cut off in 2040.  However, there is a substantial unexplained difference between the Reference 

Case values.  It is impossible to determine the cause of the difference because the Draft Scoping Plan 

does not provide any cost breakdown of electric sector costs.  Note that the Reference Case does not 

include DEFR so that is surely a primary reason for the difference. 

 

  



Table 2: Estimated Capacity Additions and Overnight Capital Costs for Integration Analysis 

 
 

 

NYISO Outlook Study 

In my NYISO reconciliation comments I explained that the New York Independent System Operator 

(NYISO) is currently (June 6, 2022) updating its System and Resource Outlook.  The last Outlook Study 

https://seam.ly/iqEhsXq2
https://www.nyiso.com/documents/20142/30198298/06%20System_Resource_Outlook_CapEx_Updates.pdf/fd3e3ea9-cdb1-c86e-df17-d48f2ed368db


Status presentation (April 26, 2022) noted that the draft report will be issued in June 2022.  One of the 

supporting documents for this study is the Capacity Expansion Zonal Results Analysis spreadsheet.  The 

projected new generating resources in the preliminary modeling results are different than the capacity 

additions in the Draft Scoping Plan Integration Analysis.   

 

That comment documented the differences between the current preliminary draft NYISO capacity 

projections and the Draft Scoping Plan Integration Analysis.  Importantly, even though the total 

generation capacity is pretty close between the analyses, the Climate Action Council and the NYISO have 

to reconcile four significant differences in the projections.  The NYISO analysis projects dispatchable 

emissions-free resources capacity on the order twice as much as the three Integration Analysis 

mitigation scenarios.  The NYISO analysis projects land-based wind capacity development about three 

times larger than the three Integration Analysis mitigation scenarios.    The NYISO analysis projects off-

shore wind capacity about 50% less than the three Integration Analysis mitigation scenarios.     The 

NYISO analysis projects that solar will provide about one tenth the projected capacity of the three 

Integration Analysis mitigation scenarios. Clearly the Climate Action Council has to ensure that the 

differences are reconciled. 

 

I calculated the costs for the preliminary draft NYISO capacity projections using the same methodology 

and added them to the other Integration Analysis results in Table 3.  The costs are 30% higher than the 

most expensive mitigation scenario.  I believe this is because the NYISO analysis projects dispatchable 

emissions-free resources capacity on the order twice as much as the three Integration Analysis 

mitigation scenarios.   

 

  

https://www.nyiso.com/documents/20142/30198298/06%20System_Resource_Outlook_CapEx_Updates.pdf/fd3e3ea9-cdb1-c86e-df17-d48f2ed368db
https://www.nyiso.com/documents/20142/29418084/10_Capacity_Expansion_Zonal_Results.xlsx/93af36fc-982d-f77d-18b7-c71bbc2b0548


Table 3: Estimated Capacity Additions and Overnight Capital Costs for Integration Analysis and NYISO 

Draft Capacity Projections 

 
 

 

Reference Case 

The Draft Scoping Plan claims that “The cost of inaction exceeds the cost of action by more than $90 

billion”.  However, the caveat that this statement is “relative to the Reference Case” is often neglected 

and makes all the difference.  Policy modeling like this compares projections for future mitigation 

scenarios against a business-as-usual case future projection. As I showed in my benefits are greater than 

costs comment, the Appendix G: Integration Analysis Technical Supplement states:  

The Reference Case is used for evaluating incremental societal costs and benefits of GHG 

emissions mitigation. The Reference Case includes a business as usual forecast plus 

implemented policies, including but not limited to federal appliance standards, energy efficiency 

https://seam.ly/bpH8F2R6
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achieved by funded programs (Housing and Community Renewal, New York Power Authority, 

Department of Public Service, Long Island Power Authority, NYSERDA Clean Energy Fund), 

funded building electrification, national Corporate Average Fuel Economy standards, a statewide 

Zero-emission vehicle mandate, and a statewide Clean Energy Standard including technology 

carveouts. 

The Integration Analysis that provides the numbers used in the Draft Scoping Plan misleads readers with 

this definition of the Reference Case because there are already “implemented” programs included in the 

Reference Case that would not exist were it not for the Climate Leadership and Community Protection 

Act (Climate Act).  The Climate Act includes requirements to develop: 

• 9 gigawatts (GW) of offshore wind electric generation by 2035; 

• 6 GW of distributed photovoltaic solar generation by 2025; and 

• 3 GW of energy storage capacity by 2030. 
 

The most glaring abuse of the already “implemented” condition in the Reference Case is the 9 GW of 

offshore wind that is included for that case as shown in Table 3.  Using these numbers, the Integration 

Analysis claims that the costs of offshore wind is between $32.6 billion and $47.2 billion for the 

mitigation scenarios relative to the Reference Case.  In reality, the Reference Case should exclude all the 

off-shore wind costs so the mitigation scenario costs range between $87.3 and $101.9 billion.  Similarly, 

the explicit references to distributed solar and energy storage capacities in the Climate Act mean that no 

costs should be included in the Reference case.  In my other comments I showed that the net-zero 

transition costs are between $295 billion and $316 greater than the benefits but these numbers show 

that the costs are between $363 and $372 greater than the benefits. In my opinion, the appropriate 

business-as-usual case to compare costs for the mitigation scenarios would exclude all the renewable 

energy category costs which would further reduce the benefit to cost ratio.   

 

Retirement Costs Not Included in Draft Scoping Plan 

I submitted retirement assumption comments that pointed out that the Integration Analysis assumes 

that the expected lifetimes of those technologies is indefinite.  As a result, units are assumed to remain 

online throughout the study period and no costs for replacements between now and 2050 are included.  

I did not attempt to calculate the additional costs for this inappropriate assumption in those comments.  

I address that issue in Table 4 that lists the additional costs to replace land-based wind, solar and battery 

storage through 2040. Costs are increased by at least 6%.   Note, however, that the costs to replace 

retired units sharply increases between 2040 and 2050 when the big buildouts of renewables age out.  

For example, my projected cost for Scenario 4 in 2040 is $399,530 million but the cost to replace all the 

equipment that ages out between 2020 and 2050 is $304,428 million.  The previously submitted 

retirement comments concluded that the Climate Action Council needs to explain why reasonable 

retirement dates should not be included in the Final Scoping Plan.  it would also be appropriate for the 

Scoping Plan numbers to include their own estimates of the costs to replace retired equipment. 

 

 

  

https://seam.ly/bpH8F2R6
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Table 4: Cost for Additional Capacity Installed for Replacement at Expected Lifetime 

 

 
 

Integrated Assessment Capacity Factors 

The capacity factor is the fraction of actual generation divided by the maximum possible generation. 

Tables 5-7 list the Integration Analysis fuel mix capacity, energy, and capacity factors for the three 

mitigation scenarios.  There are some issues that need to be highlighted with these data.  It appears that 

the 2020 capacity factors were picked arbitrarily rather than based on observed data.  For example, the 

biomass generating sector at 95% is higher than nuclear and that is improbable.  Wind and solar have 

particular problems. 

 

The solar capacity factor of 17.2% is consistent with the only utility-scale solar facility in New York.  

However, note that the capacity factor increases over time.  That is only appropriate if the solar panels 

use tracking technology.   Three new Central New York solar facilities, 280 MW Excelsior disturbing 

1,635 acres, 80 MW Trelina 474 disturbed acres, and the 200 MW Garnet with 1,054 disturbed acres all 

propose to use fixed panels.  As a result, their costs will be higher than the costs projected in the 

Integration Analysis. The Climate Action Council should insist on a requirement for tracking solar panels 

to be consistent with the Integration Analysis projections.    

https://www.bnl.gov/lisf/


Table 5: Scenario 2 Integration Analysis Fuel Mix Capacity, Energy, and Capacity Factors 

 

 



Table 6: Scenario 3 Integration Analysis Fuel Mix Capacity, Energy, and Capacity Factors  

 

 
  



Table 7: Scenario 4 Integration Analysis Fuel Mix Capacity, Energy, and Capacity Factors 

 

  



2021 Wind Resources 

The 2020 wind capacity factor is 28.6% in Tables 5-7.  This is inconsistent with observed New York data.  

The NYISO Gold Book summarizes New York load & capacity data.  It includes a table that lists pertinent 

information for every generating unit in New York.  I have been extracting wind facility information so 

that I could calculate capacity factors for many years as shown in Table 8.  The only years that were 

close to the 28.6% with 2014 and 2015.  In 2021 the statewide wind capacity factor was only 22.3%. 

 

This trend could be the result of natural variability but there are a couple of other possibilities.  It is 

possible that it reflects facilities built since then have worse wind resources dragging statewide average 

down.  I suspect it is more likely system degradation over time.  In order to confirm that specific data for 

wind turbine facilities would be needed comparable to the summer and winter Dependable Maximum 

Net Capability (DMNC) tests that NYISO requires for most units in the New York market.   

 

The Climate Action Council should resolve the Draft Scoping Plan wind issues.  The Final Scoping Plan 

projections for the amount of wind capacity must use a more realistic capacity factor.  If there is in fact 

an observed degradation of wind generation over time then that too should be incorporated in the Final 

Scoping Plan.  If these issues are not resolved then the projected capacity will be too low and the costs 

under-estimated. 

 

 

 

 

https://pragmaticenvironmentalistofnewyork.blog/2022/05/24/climate-act-and-new-york-state-2021-wind-resources/
https://www.nyiso.com/documents/20142/2226333/2022-Gold-Book-Final-Public.pdf/cd2fb218-fd1e-8428-7f19-df3e0cf4df3e?t=1651089370185
https://www.nyiso.com/documents/20142/2923635/app_a_attach_icapmnl.pdf/503354b6-0607-9a12-f2d4-f866c25eac65
https://www.nyiso.com/documents/20142/2923635/app_a_attach_icapmnl.pdf/503354b6-0607-9a12-f2d4-f866c25eac65


Table 8: New York State Wind Facility Capacity Factors Based on NYISO "Gold Book" Load & Capacity Data Reports Table III-1 

 



I found another NYISO resource dated March 31, 2021 that provides the 2021 wind production including 

the 2021 wind curtailment.  The data sets list the hourly total wind production and curtailments for the 

entire New York Control Area (NYCA).  I have summarized the data in Table 9.  Curtailments are those 

hours when the system load is small enough that wind production is greater than what is needed so the 

wind power is curtailed, i.e., not used.   

 

Table 9: NYISO Hourly Wind Production at the Aggregated NYCA-Wide Level 

 
To this point the comment emphasis has been on annual projections but these data illustrate the 

importance of considering the effect of shorter periods.  The percentiles are shown in the first column 

and the data indicate that wind power is greater than 78% of the total capacity only 87 hours (99th 

percentile) in 2021.  Three quarters of the time the production is less than 696 MW which is equivalent 

to one third of the total capacity.  If you assume that production less than 10% is the threshold for no 

wind support value then wind won’t be producing appreciable power 30% of the time.   In order for the 

future electric grid to provide reliable power all the time the distribution of weather dependent 

resources has to be considered in projections of future capacity requirements. 

 

https://www.nyiso.com/documents/20142/29607069/2021%20Hourly%20Wind%20Production.xlsx/3aa88145-d5a7-fa2a-cca4-2eac3e8cacef
https://www.nyiso.com/documents/20142/29607069/2021%20Hourly%20Wind%20Curtailments.xlsx/42239e66-4ab0-cd78-ba5c-df0a80f61711


 

 

For example, the existing wind facilities are spread across Upstate.  NYISO cannot provide individual unit 

generation so I cannot definitively say that those facilities are highly correlated.  However, given that 

half the time the total generation capacity is only 16% of the total I am sure that is the case.  As a result, 

improving energy production at the lower levels requires a lot more generation capacity.  For example, 

at the 25th percentile the total capacity is 151.6 MW.  If planners predict we need wind generation 

capacity to equal 1,000 MW 75% of the time. then, based on 2021 data, the state land-based wind 

capacity would have to increase to 13,900 MW, over six times greater than current capacity.   

 

Of course, there are tradeoffs between overbuilding and developing battery storage or the dispatchable 

emissions free resource.  Table 10 compares the Reference Case and mitigation scenarios for five 

categories of resources.  The existing dispatchable resource category includes nuclear, gas & fuel oil, 

biomass, in-state hydro, and new hydro imports.  The dispatchable emissions free resource, battery 

storage and pumped storage categories only cover one sector in the fuel mix categories of the 

Integration Analysis fuel mix tables.  The weather-dependent resource category includes wind, wind 

imports, offshore wind, solar and new hydro imports.  I expect that the worst-case wind conditions will 

occur in a large high-pressure system that covers the entire state land mass, the state’s off-shore wind 

resource territory, and neighboring areas where we could expect to import wind energy.  The new hydro 

imports capacity refers to the Champlain Hudson Power Express (CHPE) project to import power from 

Hydro Quebec.  The high-pressure system that brings the large area of calm winds also is associated with 

very cold weather in the winter and both Quebec and New York will have simultaneous high loads.  The 

contract with CHPE is for their surplus energy and at peak loads there is no surplus available for export.   

 

Table 10: 2040 Percentage of Weather Dependent Capacity 

 
 

As noted elsewhere there are differences between the resource capacity allocations between the NYISO 

resource outlook and the Integration Analysis mitigation scenarios.  Note that in Table 10 at least 62.4% 

of the mitigation scenario capacity is weather dependent and DEFR is on the order of 20%.  However, 

https://pragmaticenvironmentalistofnewyork.blog/2022/02/18/nuclear-new-york-comments-on-proposed-tier-4-contracts-of-nyserda/


the NYISO projection projects that DEFR and the weather dependent resources are about the same 

percentage by increasing DEFR and reducing weather-dependent resources. This is a significant 

difference of opinion about how to handle this situation.  It is important that the Climate Action Council 

insist that these results be reconciled.   

 

It is imperative that the State conduct a detailed evaluation of renewable energy resource availability to 

determine the generation and energy storage requirements of the future New York electrical system.  As 

these results show, the annual wind resources capabilities can be very low for long periods. I submitted 

renewable resource comments in March that explain that in order to ensure electric system reliability 

for an energy system that depends on weather-dependent resources, the resources available during 

periods of low wind and solar energy production must be known.  If the worst-case conditions are not 

known, then the energy storage and DEFR capacity may not be sufficient to keep the lights on.  To date, 

many studies do not consider the importance of worst-case conditions on reliability planning and I 

believe that the Draft Scoping Plan also fails to address this issue.  My comments explained that there is 

a viable approach that could robustly quantify the worst-case renewable energy resources and provide 

the information necessary for adequate planning.   

 

------------------------------------------------------------------------------------------------------------------------------------------ 

I prepared this comment because the Integrated Analysis electric system analysis is biased low and my 

evaluation shows this clearly. I have written extensively on implementation of the Climate Act because I 

believe the ambitions for a zero-emissions economy outstrip available renewable technology such that it 

will adversely affect reliability and affordability, risk safety, affect lifestyles, will have worse impacts on 

the environment than the purported effects of climate change in New York, and cannot measurably 

affect global warming when implemented.   The opinions expressed in this document do not reflect the 

position of any of my previous employers or any other company I have been associated with, these 

comments are mine alone. 

 

Roger Caiazza 

Pragmatic Environmentalist of New York 

NYpragmaticenvironmentalist@gmail.com 

Liverpool, NY  

  

https://seam.ly/7Miaf42Q
https://wp.me/P8hgeb-ev
https://reformingtheenergyvisioninconvenienttruths.com/citizens-guide-to-the-new-york-climate-act/citizens-guide-to-the-climate-act-reliability-page/
https://reformingtheenergyvisioninconvenienttruths.com/citizens-guide-costs-and-benefits/
https://reformingtheenergyvisioninconvenienttruths.com/citizens-guide-implementation-strategy-risks-and-effects/
https://reformingtheenergyvisioninconvenienttruths.com/citizens-guide-to-the-new-york-climate-act/citizens-guide-integration-analysis-strategies-environmental-impacts/
https://reformingtheenergyvisioninconvenienttruths.com/citizens-guide-to-the-new-york-climate-act/citizens-guide-integration-analysis-strategies-environmental-impacts/
https://reformingtheenergyvisioninconvenienttruths.com/citizens-guide-effects-on-global-warming-page/
https://reformingtheenergyvisioninconvenienttruths.com/citizens-guide-effects-on-global-warming-page/
https://wp.me/P8hgeb-2
mailto:NYpragmaticenvironmentalist@gmail.com


Addendum 1: Capacity Cost Calculations  

Because the Draft Scoping Plan does not describe all the control measures, the assumptions used, the 

expected costs for those measures or the expected emission reductions, I was forced to calculate my 

own estimate of the cost for added capacity for the Reference Case, the Advisory Panel scenario and the 

three mitigation scenarios.  These estimates do not cover all the costs in the electricity sector but 

evaluation of this component provides some important insights.  My primary concern is the zero-

emissions transition by 2040 so my analysis goes only to 2040. 

 

I got the overnight cost (2021$/kW) for different technologies from the U.S. Energy Information 

Administration (EIA)  Cost and Performance Characteristics of New Generating Technologies, Annual 

Energy Outlook 2022 as shown in Table A-1   The summary notes:  

The tables presented below are also published in the Electricity Market Module chapter of the 

U.S. Energy Information Administration’s (EIA) Annual Energy Outlook 2022 (AEO2022) 

Assumptions document. Table 1 represents our assessment of the cost to develop and install 

various generating technologies used in the electric power sector. Generating technologies 

typically found in end-use applications, such as combined heat and power or roof-top solar 

photovoltaics (PV), will be described elsewhere in the Assumptions document. The costs shown 

in Table 1, except as noted below, are the costs for a typical facility for each generating 

technology before adjusting for regional cost factors. Overnight costs exclude interest accrued 

during plant construction and development. Technologies with limited commercial experience 

may include a technological optimism factor to account for the tendency to underestimate the 

full engineering and development costs for new technologies during technology research and 

development. 

 

The EIA narrative notes: 

All technologies demonstrate some degree of variability in cost, based on project size, location, 

and access to key infrastructure (such as grid interconnections, fuel supply, and transportation). 

For wind and solar PV, in particular, the cost favorability of the lowest-cost regions compound 

the underlying variability in regional cost and create a significant differential between the 

unadjusted costs and the capacity-weighted average national costs as observed from recent 

market experience. To reflect this difference, we report a weighted average cost for both wind 

and solar PV, based on the regional cost factors assumed for these technologies in AEO2022 and 

the actual regional distribution of the builds that occurred in 2020 (Table 1). 

https://www.eia.gov/outlooks/aeo/assumptions/pdf/table_8.2.pdf
https://www.eia.gov/outlooks/aeo/assumptions/pdf/table_8.2.pdf


EIA Annual Energy Outlook 2022 Table A-1: Cost and performance characteristics of new central station electricity generating technologies 

https://www.eia.gov/outlooks/aeo/assumptions/pdf/table_8.2.pdf 

 
 

https://www.eia.gov/outlooks/aeo/assumptions/pdf/table_8.2.pdf


 

In order to account for differences by region the EIA analysis provides information by region.  

Unfortunately, the Integration Analysis does not provide New York Control Area information using the 

same breakdown.  For my analysis I assumed that the EIA NYCW region covers NYISO control area zones 

J, New York City and K, Long Island.  

Table A-2 shows a full listing of the overnight costs for each technology and electricity region, if 

the resource or technology is available to be built in the given region. The regional costs reflect 

the impact of locality adjustments, including one to address ambient air conditions for 

technologies that include a combustion turbine and one to adjust for additional costs associated 

with accessing remote wind resources. Temperature, humidity, and air pressure can affect the 

available capacity of a combustion turbine, and our modeling addresses these possible effects 

through an additional cost multiplier by region. Unlike most other generation technologies 

where fuel can be transported to the plant, wind generators must be located in areas with the 

best wind resources. Sites that are located near existing transmission with access to a road 

network or are located on lower development-cost lands are generally built up first, after which 

additional costs may be incurred to access sites with less favorable characteristics. We represent 

this trend through a multiplier applied to the wind plant capital costs that increases as the best 

sites in a region are developed. 

 

I incorporated EIA Table 1 and Table 2 data into the attached Caiazza Electric System Comment 

Spreadsheet.  The spreadsheet tab “EIA” combines the EIA data.   

 

The spreadsheet tab “Costs” sums the Integration Analysis lists projected installed capacity values for 

2020 and for the Reference Case and Scenarios 1-4 for 2040 in columns A-L. The capacity values were 

extracted from the IA-Tech-Supplement-Annex-2-Key-Drivers-Outputs spreadsheet.  I assumed that the 

Climate Act capacity additions (MW) from today to 2040 equal the 2040 total capacity minus the 2020 

capacity for each generator type.   

 

In column N I list the EIA costs for each generating sector that increased capacity.  In order to account 

for differences by region the EIA analysis provides information by region.  Unfortunately, the Integration 

Analysis does not provide New York Control Area information using the same breakdown.  For my 

analysis I assumed that the EIA NYCW region covers NYISO control area zones J, New York City and K, 

Long Island.   Everything else is in EIA NYUP. 

 

To get the cost per scenario generator type listed in columns P-T, I multiplied the overnight cost 

(2021$/kW) times the capacity addition (MW) times 1000 kW/MW.  A couple of notes on assumptions.   

I used the Solar photovoltaic (PV) with tracking because I could not find a cost without tracking for 

distributed solar.  EIA did not include a cost for NYCW for wind so I used the NYUP value. 

 

  



Table A-2: Total overnight capital costs of new electricity generating technologies by region 

https://www.eia.gov/outlooks/aeo/assumptions/pdf/table_8.2.pdf 

Technology 

Total Overnight 
Cost (2021$/kW)  
NYCW NYUP  

Ultra-supercritical coal (USC) NA $4,614   

USC with 30% carbon capture and sequestration (CCS) NA $5,729   

USC with 90% CCS NA $7,303   

Combined-cycle—single-shaft $1,912  $1,445   

Combined-cycle—multi-shaft $1,725  $1,238   

Combined-cycle with 90% CCS $3,422  $2,953   

Internal combustion engine $2,769  $2,125   

Combustion turbine— aero derivative $1,864  $1,405   

Combustion turbine—industrial frame $1,144  $854   

Fuel cells $9,201  $7,498   

Nuclear—light water reactor NA $7,430   

Nuclear—small modular reactor NA $8,040   

Distributed generation—base $2,754  $2,081   

Distributed generation—peak $2,994  $2,257   

Battery storage $1,351  $1,321   

Biomass $7,292  $5,389   

Geothermal NA NA  

Conventional hydropower  NA $4,144   

Wind  NA $2,281   

Wind offshore  $6,079  $7,370   

Solar thermal  NA NA  

Solar photovoltaic (PV) with tracking  $1,612  $1,357   

Solar PV with storage  $2,078  $1,796   

 

The assumptions for the costs for the zero-carbon firm resource estimates were more involved.  As a 

first order approximation I assumed that hydrogen would be used for this resource and included two 

cost components.  I assumed electricity production comes from fuel cells and EIA has a cost for the fuel 

cells.  On the other hand, EIA does not provide a cost for the electrolysis process itself.  In another set of 

comments on hydrogen for DEFR, I described how the Integration Analysis handled hydrogen for DEFR. 

The “Hydrogen” tab in the IA-Tech-Supplement-Annex-1-Input-Assumptions spreadsheet lists costs for 

electrolyzers, infrastructure, and transportation.  I did not add costs to build hydrogen storage assuming 

that salt caverns could store all the necessary hydrogen.  The additional cost for building long-term 

hydrogen storage systems ranges from $0.36/kWh of hydrogen to $2.988/kWh of hydrogen.  Because I 

believe that the Integration Analysis includes sufficient wind and solar capacity to power the 

electrolyzers I did not add any capacity costs for that requirement.  I calculated the total combined costs 

for electrolyzers, infrastructure, and transportation. I converted the listed values in $/mmBtu to $/MW 

https://www.eia.gov/outlooks/aeo/assumptions/pdf/table_8.2.pdf
https://seam.ly/EeAhICxk


using data from the “Hydrogen” tab.  The DEFR capacity is installed between 2035 and 2040 so I used 

the 2035 value of $1,034. 

 

I compared the capital costs (2020 $/kW) in the IA-Tech-Supplement-Annex-1-Input-Assumptions 

spreadsheet Resource Costs tabs against the EIA Table 1: Cost of new central station electricity 

generating technologies.  Table A-3 shows that with the exception of the capital costs for large hydro 

and a gas-fired combined cycle unit in Upstate New York the Integration Analysis all the other 

technology costs are lower and, in some cases, much lower in the Integration Analysis.  If my 

comparison interpretation is correct then these numbers are outrageous.  The capital costs for offshore 

wind are half of the EIA costs.  While there may be some interpretation of the battery energy storage 

cost that can explain why EIA costs are five times higher, I don’t think there is any interpretation issue 

with the hydrogen fuel cell technology that is five times higher in New York City and four times higher 

Upstate.  The Climate Action Council must explain why the Draft Scoping Plan numbers are so high for 

these technologies.



Table A-3: Compare IA-Tech-Supplement-Annex-1-Input-Assumptions Spreadsheet to EIA Cost and Performance Characteristics of New Generating 

Technologies, Annual Energy Outlook 2022 

 
 



Addendum 2: References to Ancillary in the Draft Scoping Plan 

 

Chapter 13, Electricity page 172: 

• Wholesale Market Improvements: The State should continue assessing opportunities to 
improve accuracy and granularity of wholesale market energy price signals, including shortage 
pricing, congestion relief, and peak/off-peak pricing. This should include the evaluation of the 
inclusion and valuation of ancillary market services in the context of integrating increasing 
quantities of renewable resources and other products.  

• Support Flexible Resources: The State should adapt current ancillary service market designs 
and look to add products that are needed to incent flexibility as needed to efficiently integrate 
renewables. The NYISO supports markets for energy, ancillary services, and capacity. The 
fundamental relationship among these markets will likely need to evolve. For example, more 
revenue will likely shift to ancillary service markets over time as system needs are reevaluated 
in the context of integrating increasing quantities of renewable resources. This should include 
proactive development of new products needed; however, they should be structured properly 
to only reflect current system needs to not cause unnecessary costs. A balancing act is needed 
between developing the products and services of the future while not implementing changes 
before they are needed. 

 
Appendix G Section I – page 105 

Co-optimization of energy & ancillary services: RESOLVE includes reserve requirements in its 
generator dispatch, which is co-optimized to meet load while simultaneously reserving flexible 
capacity within NYISO to meet the contingency and flexibility reserve needs across the New York 
zones.70 

 
 
 

 
70 Ancillary services, such as contingency and flexibility reserves, are services necessary to maintain electric system 
reliability that are provided outside of day-ahead and real-time energy markets. 



Appendix A Power Generation Advisory Panel Recommendations, page A-74 

 



This page is included because of a quirk of Microsoft Word.  My apologies for any confusion. 


