
Appendix G Carbon Free Electric Supply 

 

The Integration Analysis description of the Carbon-Free Electric Supply in Appendix G Section I starts at 

page 42.  This document reproduces the text from Appendix G and adds the values associated with the 

figures describing the projected installed capacity and annual generation. 

 

To meet rapidly growing electricity demand while decarbonizing electricity supply, New York must 

significantly expand its generation and transmission infrastructure. Coupled with New York’s existing 

clean firm resources, all pathways require major investments in wind, solar, and battery storage, which 

serve as the foundational resources to achieve New York’s 70x30 and 100x40 goals. 

 

To achieve 70% renewable electricity by 2030, New York must continue to increase its Clean Energy 

Standard procurements for large-scale renewables, part of which involves scaling up Offshore Wind 

procurements on the path to the 9 GW target by 2035. Although partially offset by investments in the 

New Efficiency: New York program, the large increases in electricity demand by 2030 and beyond will 

place additional pressure on the amount of new renewable resources needed to meet and maintain the 

70% target over time. Behind-the-meter solar resources play a critical role in meeting the 70x30 targets, 

and the modeled pathways include the achievement of the recently-announced 10 GW BTM PV goal by 

2030. 

 

New transmission infrastructure is also expected to be an important part of the State’s 70x30 and 

100x40 goals. The pathways include the development of a 1250 MW line from Hydro-Quebec to New 

York City, as well as a 1300 MW line from upstate New York to New York City, both of which support the 

State’s decarbonization efforts and in particular help reduce the need for fossil generation in Zone J. In 

addition to new bulk transmission infrastructure, multiple studies have found that investments in local 

system upgrades will be critical to reducing congestion and ensuring that new renewable generation can 

be delivered to load centers.28,29 This analysis assumes that all new large-scale renewable projects are 

accompanied by investments in local transmission upgrades to “unbottle” renewables and ensure that 

new resources are fully deliverable. Between 2030 and 2050, New York must accelerate the build-out of 

new renewable resources to meet the 100% zero-emissions target and as electrification loads are added 

to the system. Figure 29 demonstrates the transformation of the New York capacity and generation mix 

over the 2020-2050 period. 

 

  

 
28 NYISO, 2019 CARIS Report, June 2020, available at: 
https://www.nyiso.com/documents/20142/13246341/2019_CARIS_Report_v20200617.pdf/fa44a341-786d-2b83-
0c00-22951bb112a0, accessed December 2021   
29 New York Utilities, Utility Transmission and Distribution Investment Working Group Report, November 2020, 
available at: https://www.nyserda.ny.gov/About/Publications/New-York-Power-Grid-Study (App C), accessed 
December 2021 
 
 



Footnote30 

 
By 2050, across all modeled pathways, New York installs over 60 GW of solar capacity (both utility-scale 

and distributed resources), between 16-17 GW of new land-based wind capacity (including imported 

wind from neighboring ISOs), and between 16-19 GW of offshore wind resources, illustrated in Figure 

30.   

 

 
30 In Scenario 3, the “zero-carbon firm resource” represents a combustion-free resource, and is modeled as a hydrogen fuel cell.   



Footnote31 

 
 

To integrate large quantities of intermittent resources into the New York electricity system, wind and 

solar output must be balanced with customer demand on multiple timescales, with different resources 

providing integration value over each timescale. 

 

On the intraday timescale, battery storage plays a critical role in providing flexibility and balancing 

renewables with customer loads on both an hourly and subhourly basis. At the hourly level, batteries 

can charge during times of high renewable output and discharge during times of lower renewable 

output or high customer demand, and batteries can also help meet subhourly reserve requirements. 

New York installs between 19-23 GW of battery storage across our modeled pathways. Dynamic end-use 

flexibility also has similar potential to help meet hourly balancing needs, if customers are incentivized to 

shift their demand to times of highest renewable output. The impacts of end-use flexibility on electricity 

system resource needs and system costs are examined in Section 3.5. 

 

  

 
31 In Scenarios 1, 2, and 4, the “zero-carbon firm resource” represents a combination of existing and new combustion-based 
resources (i.e. combustion turbines and combined cycle gas turbines) that convert to utilizing hydrogen as a zero-carbon fuel. In 
Scenario 3, firm zero-carbon capacity represents a combustion-free resource, modeled as hydrogen fuel cells.   



Scenario 2: Summary Fuel Mix Capacity (MW) 

 
 

Scenario 2: Summary Annual Energy Fuel Mix (GWh) 

 
  



Scenario 3: Summary Fuel Mix Capacity (MW) 

 
 

Scenario 3: Summary Annual Energy Fuel Mix (GWh) 

 
  



Scenario 4: Summary Fuel Mix Capacity (MW) 

 
 

Scenario 4: Summary Annual Energy Fuel Mix (GWh) 

 



Reference Case: Summary Fuel Mix Capacity (MW) 

 
 

On the interday timescale, firm resources are needed to serve load and maintain system reliability 

during multi-day periods of low renewable output – periods in which the contributions of short-duration 

battery storage are limited. Our analysis identified a need for firm, zero-carbon capacity – in addition to 

the state’s existing hydro and nuclear facilities – of between 21-27 GW to maintain system reliability 

while achieving a 100% zero-emissions grid.32 

 

Ultimately, each resource category – renewables, battery storage, and firm zero-carbon capacity – will 

make important contributions to the state’s achievement of a reliable carbon-free electric system. The 

reliability contributions of different resource types to statewide capacity requirements are detailed in 

Figure 32, which provides an alternative view of the 2050 resource mix in Scenario 3.33  New renewable 

and storage resources provide significant reliability contributions, contributing over 21 GW towards 

statewide capacity requirements. However, at high penetrations of renewables and storage, the 

incremental reliability value of new resources is limited, because the most challenging periods for 

system reliability become times in which renewable output is low and storage is quickly exhausted. Firm 

zero-carbon capacity, including the existing nuclear and hydro facilities as well as new resources, 

contribute the remaining 34 GW of capacity requirements to ensure that the system is fully reliable, 

including during extended periods of low renewable output. The following section details the 

contributions of each resource type at more granular timescales. 

 

 
32 In Scenarios 1, 2, and 4, this firm capacity need is met by a combination of existing and new combustion-based resources (i.e. 
combustion turbines and combined cycle gas turbines) converting to hydrogen as a zero-carbon fuel. In Scenario 3, all existing 
fossil fuel resources are retired by 2040 and no new combustion-based (CCGT or CT) capacity is permitted. New firm capacity is 
provided by a combustion-free resource (modeled as hydrogen fuel cells).   
33 In all of the modeled pathways, the analysis ensures that the resulting electric system portfolios are reliable by enforcing the 

current statewide and local capacity requirements on a UCAP basis. The reliability contributions of intermittent and limited-
duration resources (i.e. renewables and battery storage) towards New York’s UCAP requirements are measured using an 
effective load carrying capability (ELCC) methodology. ELCC is the quantity of “perfect capacity” or UCAP that could be replaced 
with renewables or storage while providing equivalent system reliability. The analysis included loss of load probability modeling 
using E3’s reliability model, RECAP, as detailed in Chapter 5.   


