
   

 

   

 

 

UNITED STATES OF AMERICA 
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) 
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      ) 

 

COMMENTS ON HYBRID RESOURCE REPORTS 

 

Pursuant to the Federal Energy Regulatory Commission’s (“Commission”) May 26, 2021 

Notice Inviting Comments,1 the Hybrid Resource Coalition—the Solar Energy Industries 

Association (“SEIA”), the American Clean Power Association (“ACP”),2 the U.S. Energy 

Storage Association (“ESA”), and Advanced Energy Economy (“AEE”)—submits these 

comments responding to the Commission Staff White Paper on hybrid resources,3 and the reports 

submitted by the Regional Transmission Organizations and Independent System Operators 

(“RTOs/ISOs”). As detailed below, the Hybrid Resource Coalition recommends that the 

Commission undertake a rulemaking on integrated hybrid and co-located hybrid resources that 

would standardize their terminology and treatment, and provide a clear timetable for much-

needed changes to interconnection, market participation, and capacity valuation. 

Commission action is necessary and timely because there are currently over 174,000 

megawatts (“MW”) of hybrid projects in generator interconnection queues across the country.4 

Most proposed integrated hybrid and co-located hybrid resources combine an electric storage 

resource with a renewable resource, most often a photovoltaic solar resource.5 However, any fuel 

 
1Notice Inviting Comments, Docket No. AD20-9-000 (May 26, 2021). 
2 The views and opinions expressed in this filing do not necessarily reflect the official position of each of ACP’s 

individual members.   
3 See FERC Staff Hybrid Resources White Paper (“Staff White Paper”), Docket No. AD20-9-000 (May 26, 2021). 
4 See Generation, Storage, and Hybrid Capacity in Interconnection Queues, Berkeley Lab, (last visited Aug. 26, 

2021), available at: https://emp.lbl.gov/generation-storage-and-hybrid-capacity (“Berkeley Lab Report”). 
5 See Berkeley Lab Report.  

https://emp.lbl.gov/generation-storage-and-hybrid-capacity
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combination of resource type is possible, including a mix of more than two components (such as 

a wind/solar/storage combination), or a hybrid resource that combines renewable resources or 

storage with a natural gas unit. The Hybrid Resource Coalition’s member companies own, 

operate, or are developing many of the integrated hybrid and co-located hybrid resources across 

the country. They understand the benefits these resources can provide to the markets and grid. 

They know the technical and economic requirements necessary to bring these resources to the 

market. Critically, they have experienced firsthand the obstacles to the full integration of hybrid 

resources into the markets and the attainment of their full potential for customers. Impediments 

to hybrid resource interconnection, market participation, and capacity valuation can reduce the 

efficiency of the RTO/ISO markets, potentially leading to dispatch of more expensive resources 

to meet system needs. By initiating a rulemaking to remove barriers to the participation of hybrid 

resources in the RTO/ISO markets, as well as in non-RTO/ISO regions, the Commission would 

enhance competition and, in turn, help to ensure that electricity markets produce just and 

reasonable rates. 

Through these comments, the Hybrid Resource Coalition provides a set of 

recommendations for the Commission, the RTOs/ISOs, and non-RTO/ISO transmission 

providers to allow for the economic and efficient integration of hybrid resources. 

 

I. INTRODUCTION 

A. The Benefits of Hybrid Resources  

The benefits of hybrid resources have been discussed at length in the underlying 

proceedings. The initial comments, technical conference comments, and post-conference 

comments collectively demonstrate that hybrid resources can provide significant benefits, and 

that deployment of hybrid resources is necessary to ensure that electricity remains affordable and 



Comments of the Hybrid Resource Coalition 

Docket No. AD20-9 

Page 3 

 

 

reliable throughout the ongoing transition to the grid of the future. Rather than reviewing all of 

the well-demonstrated the benefits hybrid resources bring to the market, the Hybrid Resource 

Coalition specifically highlights two benefits that underscore the recommendations in these 

comments. 

First, hybrid resources bring significant reliability benefits. The fundamental use case for 

battery storage is to shift energy from times of excess to times of relative scarcity, when energy 

(and other reliability services, such as to support frequency and voltage) are most valuable to the 

system.  Hybrid resources allow for dispatch of energy in real time with greater predictability 

and greater alignment with customer demand and system needs. Hybrid resources, consisting of 

renewable and storage technologies, can augment the capabilities of both the renewable and 

storage components—providing renewable energy when it is needed, rather than only when the 

renewable resource is available, and allowing the storage resource to recharge with excess 

internal renewable energy without needing to impose additional load on the power grid. Indeed, 

properly-configured and operated hybrid resources can be used as firm generation and can 

provide energy and ancillary services with flexibility, speed, and accuracy that significantly 

outperform thermal resources. Restrictions on the ability of hybrid resources to offer these 

capabilities and compete with other resources are contrary to Commission’s duty to ensure just 

and reasonable rates. 

Second, hybrid resources will likely become increasingly valuable and necessary as the 

grid transforms toward a low-emission, highly flexible future. Overall, in scenarios with high 

renewable penetration, transmission availability is enhanced by hybrid resources when there is 

flexibility to shift and redispatch injection and withdrawal of variable generation. Hybrid 

resources can provide relief to constrained points on the transmission system, both physically 
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and temporally. Delivery of clean, renewable energy that is vital to achieving clean energy goals 

is enhanced and optimized, reducing congestion and curtailment of clean energy, and optimizing 

the volume and quality of energy and reliability services from clean resources. Over time, facing 

a transforming grid with diversified technologies and numerous market participants, system 

operators can focus on the reliability services necessary to operate a reliable and economic power 

system, increasingly assigning responsibility for the production, optimization, and innovation of 

those services to the operators of hybrid resources. In intervals when wind or solar resources 

have substantial covariance, hybrids can help to assure availability, reduce congestion costs, and 

reduce curtailment. Indeed, it is difficult to envision a future without a rapidly growing role for 

hybrid resources and related forms of virtual power plants.  

The RTOs/ISOs recognize some of these benefits. Several RTOs/ISOs have instituted 

stakeholder proceedings to allow for hybrid resource participation in their markets.  

• PJM Interconnection, L.L.C. (“PJM”) is currently working with its stakeholders to 

develop rules to clarify the definitions, options, and requirements for solar-battery 

hybrid resources of various configurations.6  

• California Independent System Operator Corp. (“CAISO”) has been an early 

leader in defining and implementing participation rules for both integrated hybrid 

and co-located hybrid resources, and will modify its rules this fall so that co-

located hybrid resources with an aggregate capability constraint may provide both 

energy and ancillary services.7 CAISO is also currently working to modify its bid 

parameters, and will institute a stakeholder process in 2022 to further review rules 

related to hybrids.8  

• Efforts are still underway to further define hybrid resources for purposes of 

capacity accreditation in the Southwest Power Pool, Inc. (“SPP”).9 

 
6 Responses of PJM Interconnection, L.L.C. to Order Directing Reports on Hybrid Resources, at 2, Docket No. 

AD20-9-000 (July 19, 2021) (“PJM Report”) (explaining that the second phase of that work will address other 

hybrid combinations). 
7 Report on Hybrid Resources of the California Independent System Operator Corporation at 13 Docket No. AD20-

9-000 (July 19, 2021) (“CAISO Report”). 
8 Id. at 15. 
9 Report on Hybrid Resources of Southwest Power Pool, Inc., Docket No. AD20-9-000, at 3 (July 19, 2021) (“SPP 

Report”). 
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• The New York Independent System Operation, Inc. (“NYISO”) has already filed 

and received Commission approval to implement enhancements that will enable 

an Energy Storage Resource and a wind or solar Intermittent Power Resource to 

share a common point of injection and participate in the NYISO-administered 

markets as a Co-located Storage Resource.10  

• And just last month, the Midcontinent Independent System Operator, Inc. 

(“MISO”) submitted tariff revisions that would allow Hybrid Resources to 

participate in the MISO capacity market.11  

The Hybrid Resource Coalition is supportive of these initiatives. However, greater consistency in 

treatment of hybrid resources requires clear direction from the Commission. These comments 

identify several areas where greater harmonization can support broad hybrid resource 

deployment and consistent treatment. These comments do no propose entirely new processes, but 

instead build on the momentum of the existing stakeholder processes and seek to highlight and 

replicate best practices to date. 

B. Need for Commission Action 

The Technical Conference in this proceeding and subsequent comments, as well as the 

Staff White Paper, provide an ample record for the Commission to initiate a formal rulemaking 

to require full integration of hybrid resources into planning processes, interconnection 

procedures, and markets. The Hybrid Resource Coalition offers several guiding principles, drawn 

from prior Commission orders, to guide subsequent Commission action: full eligibility, 

interconnection enhancement, and proper valuation of capabilities and services. 

Full Eligibility. In Order No. 841, the Commission found that every Energy Storage 

Resource should be “eligible to provide all capacity, energy, and ancillary services that the 

 
10 New York Independent System Operator, Inc., 174 FERC ¶ 61,242 (2021). 
11 See MISO Hybrid Resource Accreditation, Docket No. ER21-2620 (Aug. 6, 2021). 
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resource is technically capable of providing in the RTO/ISO markets.”12 This finding is 

applicable to hybrid resources, which represent an advanced, highly controllable class of 

resources that, in some cases, are not allowed to deliver (or are not compensated for) every 

service they are capable of providing. The Commission should extend the logic of Order No. 841 

to hybrid resources and ensure that each RTO/ISO integrates hybrid resources and enables their 

full range of capabilities, in particular ensuring that hybrid resource capabilities and constraints 

are appropriately represented in market software, processes, and rules.   

Interconnection Enhancements and Flexibility. In Order No. 845, the Commission 

amended its pro forma Large Generator Interconnection Procedures and the pro forma Large 

Generator Interconnection Agreement to, among other things, provide a procedure by which an 

interconnection customer could modify its interconnection request to add a permissible 

technological advancement.13 Generation owners seeking to convert a stand-alone resource 

interconnection request to a hybrid resource request should be able to use these procedures or 

requests. Where an operational resource becomes a hybrid resource (by adding a new 

component) or a planned resource adds an energy storage component, these changes should not 

trigger additional studies so long as the applicable interconnection rights are respected and 

controlled. Additionally, Order No. 845 required flexibility in interconnection procedures from 

all transmission providers, not just RTOs/ISOs, which should be applicable to hybrid resources 

as well. 

 
12 Electric Storage Participation in Markets Operated by Regional Transmission Organizations and Independent 

System Operators, Order No. 841, 162 FERC ¶ 61,127, P 4 (2018), order on reh'g, Order No. 841-A, 167 FERC ¶ 

61,154 (2019); see also Comments of American Wind Energy Association, Docket No. AD20-9-000 (Sept. 28, 

2020) (“AWEA Comments”), at 4. 
13 Reform of Generator Interconnection Procedures and Agreements, Order No. 845, 163 FERC ¶ 61,043, P 518 

(2018), errata notice, 167 FERC ¶ 61,123, order on reh'g, Order No. 845-A, 166 FERC ¶ 61,137, errata notice, 167 

FERC ¶ 61,124, order on reh'g, Order No. 845-B, 168 FERC ¶ 61,092 (2019). 
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Proper Valuation of Capabilities and Services. In Order No. 755, the Commission created 

a new market segment to acknowledge the greater amount of frequency regulation services that 

fast-ramping resources could provide and expressly found that existing tariffs that failed to 

recognize these capabilities are unjust and unreasonable.14 Because hybrid resources are highly 

controllable and capable of providing ramping and flexibility services, the Commission should 

consider whether new market segments or participation models are necessary to properly value 

and compensate hybrid resources for the capabilities they offer. Some RTOs/ISOs have begun to 

update capacity accreditation to better reflect the contribution of hybrid resources to resource 

adequacy, such as in PJM’s June 2021 tariff filing.15 

 

II. COMMENTS 

A. Terminology 

The Hybrid Resources Coalition recommends that RTOs/ISOs adopt the terminology that 

the Commission used in its January 2021 Order. “Co-located hybrid resources” should be 

defined as two separate resources sharing a single point of interconnection that are modeled and 

dispatched separately.16 “Integrated hybrid resources” should be defined as sets of resources that 

share a single point of interconnection and are modeled and dispatched as a single resource.17 

Several key elements are important to include in both definitions. First, each resource 

type should be connected behind a single point of interconnection to qualify as either co-located 

or integrated. Second, market rules should allow for various combinations of technologies and 

 
14 Frequency Regulation Compensation in the Organized Wholesale Power Markets, Order No. 755, 137 FERC ¶ 

61,064, P 64 (2011). 
15 See Updated Effective Load Carrying Capability Construction of PJM Interconnection, L.L.C., Docket No. ER21-

2043 (June 1, 2021). 
16 Hybrid Resources, 174 FERC ¶ 61,034, P 4 (2021). 
17 Id. 
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facilitate enhancements and innovation in the combinations of technologies without overly 

onerous restrictions or restudy requirements.  Third, market rules should specify that integrated 

hybrids can participate in markets as a single resource with a single bid and settlement, and that 

co-located hybrid resources can participate as separate resources with separate bids and 

settlements, which would provide clarity around resource registration and participation 

expectations. Fourth, RTOs/ISOs and other transmission providers should not specify a limit on 

the number of technologies allowable in a co-located hybrid or integrated hybrid to ensure these 

definitions can be applied to configurations with more than two technologies.  Rules and 

definitions should be robust enough to support future technology and business choices where 

they can be anticipated and should assume that innovation will continue.  

To capture the key elements described above, we propose that the Commission direct 

jurisdictional utilities, including RTOs/ISOs, to adopt the following definitions into their 

respective Tariffs: 

A co-located hybrid resource is defined as two or more technologies participating in the 

market with their own resource IDs at a single point of interconnection, with separate 

bidding and settlement.  

An integrated hybrid capacity resource is defined as two or more technologies 

participating in the market with a single capacity resource ID at a single point of 

interconnection, with either single energy market bid and settlement or separate energy 

market bid and settlement.18 

An integrated hybrid energy market resource is defined as two or more technologies 

participating in the market with a single energy market resource ID at a single point of 

interconnection, with a single energy market bid and settlement. 

These terms and their definitions should be adopted across regions to ensure clarity 

regarding these resource types and clear expectations between market participants and grid 

 
18 ISOs/RTOs with forward capacity markets may wish to further separate this out to account for both an integrated 

hybrid capacity resource and an integrated hybrid energy market resource. 
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operators regarding how these resources will participate in markets and in interconnection 

procedures. The absence of standard terminology can produce significant uncertainty. For 

example, while all the definitions appropriately explain that co-located hybrid resources 

participate as separate resources in markets and integrated hybrid resources participate as a 

single resource in markets, no RTOs/ISOs presently specify that co-located hybrid resources use 

separate bids and settlements for their constituent resources and that integrated hybrid resources 

use a single bid and settlement. Additionally, while all RTOs/ISOs use similar criteria to define 

these resources (e.g., single point of interconnection, technology types, number of resource IDs 

required, etc.), there is not a standard set of criteria that each RTO/ISO applies to the definition 

of each type of resource. For example, while NYISO specifies that both co-located hybrid 

resources and integrated hybrid resources are connected at a single point of interconnection and 

specifies that integrated hybrid resources have one resource ID, NYISO does not clearly specify 

the number of resource IDs used for a co-located hybrid configuration. 

The Commission should also explicitly require inclusion of controllable-load resources in 

the definition of integrated hybrid resources. Experience with hybrid resources in RTO/ISO 

markets shows that they are expedient and beneficial options for adding capacity, capabilities 

and innovation within the integrated hybrid resource (such as oversizing the photovoltaic 

capacity in a photovoltaic plus battery storage hybrid, and using the clipped energy to charge the 

battery storage). To the extent that an integrated hybrid resource is willing to assume the 

responsibility for an embedded storage or load technology within its single bid and settlement, it 

should be allowed to do so. Indeed, battery storage has already blurred this distinction between 

generation resources and load resources because the battery storage resource functions 

electrically as both. Emerging longer-duration storage technologies, including those based on 
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hydrogen, will likely be deployed as components of hybrid resources. And more generally, 

because hybrid resources already include technologies with both generation and load 

characteristics that are encapsulated within the single bid and settlement of the integrated hybrid 

resource, there should be no restriction on incorporation of other controllable load resources 

provided that the operator of the integrated hybrid resource is willing to manage such resources 

(together with the other components within the hybrid) through its single bid and settlement. 

 

B. Interconnection Procedures 

The biggest impediment to the integration of hybrid resources is not any rule enshrined in 

the interconnection procedures. Just the opposite: the rules governing the interconnection of 

hybrid resources do not exist in most markets. To ensure the integration of hybrids into the 

markets, there must be clear interconnection procedures for: (1) new hybrid resources; (2) stand-

alone renewable projects that have completed the interconnection process and later seek to add a 

storage component; and (3) stand-alone projects in the queue that seek to modify their 

interconnection requests to add a storage component. 

1. New Hybrid Resource Interconnection Requests 

As mentioned above, several RTOs/ISOs have been working through their stakeholder 

processes to develop rules to allow for the interconnection of new hybrid resources. As the 

RTOs/ISOs continue these processes, and as other regions begin similar efforts, the Hybrid 

Resource Coalition recommends that the resulting interconnection procedures conform to the 

following principles. 

First, the interconnection process must provide interconnection process enhancements, 

consistent with Order No. 845. Interconnection rules should allow the interconnection customer 

to choose between interconnecting as a co-located hybrid resource or as an integrated hybrid 
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resource. Participating as an integrated resource (with a single resource ID) provides several 

benefits. Operations for the resource owner and the transmission provider would be simpler.19 

Having a storage component would increase the capacity value for the project, making it more 

economic20 and enhancing the performance and capability of the resource by adding operational 

flexibility.21 The storage component would also allow the resource to provide incremental 

reserves, which benefits the grid.22
 However, participating as an integrated hybrid resource may 

not always meet the needs of the end use customer. For example, an off-taker may not want to 

include in its power purchase agreement the capacity or ancillary services that the battery can 

provide or may wish to purchase solar energy output but not storage energy output.23 

Interconnection customers can best weigh the advantages and disadvantages of an integrated 

hybrid resource versus a co-located hybrid resource. As such, they should retain the choice of 

how to structure their interconnection requests to best suit their needs and the needs of their 

customers. 

Once an interconnection customer determines how to structure its interconnection 

request, as that request (or requests, in the case of co-located hybrid resources) proceeds through 

the interconnection queue, transmission providers should follow several modeling best practices. 

Transmission providers should model hybrid and storage resources in the ways that they will 

actually operate in the markets. Because the interconnection customer best understands the 

 
19 Post-Technical Conference Comments of Enel North America, Inc., Docket No. AD20-9-000, at 3 (Sept. 24, 

2020) (“Enel Comments”); Post-technical conference comments of Midcontinent Independent System Operator, 

Inc., Docket No. AD20-9-000, at 4 (Sept. 24, 2020). 
20 Enel Comments at 3; PJM Interconnection, L.L.C., Response to Commission Deficiency Letter, Docket No. 

ER21-278-001, at 28 (Mar. 1, 2021) (showing that the capacity value rating for hybrid resources is higher than 

stand-alone resources). 
21 Post-Technical Conference Comments of American Wind Energy Association, Docket No. AD20-9-000, at 11 

(Sept. 24, 2020). 
22 Enel Comments at 3. 
23 Id.; see also Technical Conference Transcript 46:9-14 (comments of John Sterling).  
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economics of the project, the interconnection customer should define the operating criteria as 

part of its interconnection request. Not every hybrid project is the same, and to optimize the use 

of hybrid resources across the grid, transmission providers should be flexible in modeling 

resources in keeping with their planned operational parameters. Specifically, the transmission 

provider should not automatically assume that the storage component of a co-located hybrid 

resource will charge from the grid during peak periods. This assumption, which treats storage as 

a load during the highest peak periods, unnecessarily increases interconnection and upgrade 

costs. If the project owner agrees to implement the necessary controls to avoid such charging 

during peak periods, then the transmission provider should take that into account when 

determining interconnection and upgrade costs. There should also be flexibility for storage that 

avoids discharging to the grid during low load periods. 

Further, transmission providers should provide guidance regarding required control 

equipment so that developers can better plan for any additional costs of this equipment, as this 

may influence how a developer configures its project. Control equipment guidance would also 

result in a more efficient queue process because developers would be able to plan for these costs 

ahead of time, which would prevent changes at later stages of the interconnection process that 

may result in material modifications to the interconnection requests. 

Finally, FERC should take steps to direct RTOs/ISOs to enable renewable resources that 

are part of hybrid co-located resources to “sell MW” above their interconnection limit to the grid, 

provided that the grid never receives more than the MW for which the project is interconnected 

at one time. This is important to Hybrid Resource Coalition members that are deploying DC-

metered projects. For example, consider a hypothetical project comprised of 8 MW of DC solar, 

a 5 MW interconnection, and a 3 MW battery. When the solar is producing 8 MW, it is selling 5 
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MW to the grid, and charging the battery with the remaining 3 MW. But under the co-located 

model, since that storage is required to charge at wholesale Locational Marginal Pricing, the 

solar is actually “selling” 8 MW at that time if the solar and storage are separate assets in the 

energy market. Therefore, the solar needs to be able to “sell” above its injection limit to the grid. 

It is important to note that the solar is not outputting more to the grid than it is allowed to under 

its interconnection agreement; the grid will only receive a maximum of 5 MW. Therefore, as part 

of this proceeding, FERC should take steps to direct RTOs/ISOs to allow the generation 

component of hybrid resources to sell MW above their interconnection limit to the grid, provided 

that the grid never sees more than the MW for which they are interconnected (the difference 

between the DC generation output and the interconnection limit would need to go to the battery). 

If the resource owner is required to secure interconnection rights for the full DC output of the 

generation, as opposed to just the AC part that will go to the grid, it will unnecessarily increase 

interconnection costs without benefit. Where RTOs/ISOs have an integrated hybrid model for the 

generation plus storage, this would not  be an issue, but many RTOs/ISOs do not yet have hybrid 

models. 

2. Adding storage to existing stand-alone generators 

Some project developers may seek to add an energy storage resource to existing 

generation resources to enhance the capabilities of the plant, add reliability to the system, and 

increase the capacity values of their projects. Depending on the project’s location, however, the 

project may face significantly different procedures despite adding similar benefits to the grid.  

For example, PJM treats requests to add storage identically to any other interconnection 
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request.24 A developer seeking to add storage capacity to an existing resource would be subject 

to the full (or if the storage unit adds less than 20 MW of capacity, expedited) interconnection 

process.25 Meanwhile, in MISO, developers can add storage to an existing generating facility by 

using the Surplus Interconnection Service process.26 SPP allows storage to be added to an 

existing generating facility without a corresponding request for increased interconnection service 

similar to MISO.27  

The Hybrid Resource Coalition recommends that MISO’s process should serve as the 

model for how transmission providers process requests to add a storage resource to an existing 

generating facility. Resource owners should be able to add storage through the Surplus 

Interconnection Service process or some other fast-tracked process outside the new project queue 

and full interconnection process. Storage resources can provide significant benefits to the grid 

quickly, and with a high degree of control and transparency. Leaving them to languish in backed-

up interconnection queues will ultimately hurt the markets and hinder grid reliability. 

3. Modifications to queued projects 

Between new projects and existing projects lies a group of projects for which the rules 

are confusing and often overly restrictive: standalone generation projects that are already in the 

queue at the time that a decision is made to include storage. Currently, adding storage to an 

existing interconnection request often results in a project’s losing its valuable queue position.28  

Some regions have utilized (or intend to adopt) more flexible approaches. For example, MISO, 

 
24 PJM Report at 5. 
25 Id. 
26 MISO Report at 10-11.  
27 SPP Report at 44. 
28 Rob Gramlich, Michael Goggin, and Jason Berwen, “Enabling Versatility: Allowing Hybrid Resources to Deliver 

Their Full Value to Customers,” available at https://gridprogress.files.wordpress.com/2019/09/enabling-versatility-

allowing-hybrid-resources-to-deliver-their-full-value-to-customers.pdf (Sept. 2019), at 12. 

https://gridprogress.files.wordpress.com/2019/09/enabling-versatility-allowing-hybrid-resources-to-deliver-their-full-value-to-customers.pdf
https://gridprogress.files.wordpress.com/2019/09/enabling-versatility-allowing-hybrid-resources-to-deliver-their-full-value-to-customers.pdf
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which has over 4,000 MW of hybrid resources in its interconnection queue, is continuing to 

improve its approach. The Hybrid Resource Coalition’s understanding is that MISO intends to 

make a Section 205 filing with the Commission in the near future to allow for the use of Surplus 

Interconnection Service immediately after Decision Point 2 for in-queue projects. Under this 

approach, projects will not need to wait until a Generator Interconnection Agreement is signed to 

use Surplus Interconnection Service to incorporate an additional resource component.   

To remedy this situation, transmission providers should clarify what constitutes a 

Material Modification. In Order No. 845, the Commission required transmission providers to 

adopt a technological change procedure to study whether proposed technological advancements 

can be incorporated into interconnection requests without triggering the Material Modification 

provisions of their tariffs.29 The Commission stated: “For a transmission provider to be able to 

determine whether a proposed technological advancement is not a Material Modification, the 

interconnection customer’s technological advancement request must demonstrate that the 

proposed incorporation of the technological advancement would result in electrical performance 

that is equal to or better than the electrical performance expected prior to the technology change 

and not cause any reliability concerns.”30 Consistent with this precedent, transmission providers 

should establish clear guidelines on what technological advancements are considered 

“permissible” with respect to adding storage. 

As part of those guidelines, transmission providers should establish a rebuttable 

presumption that the addition of storage to an existing interconnection request is not a Material 

Modification. Configurations, additions, upgrades, and software enhancements that do not 

 
29 Order No. 845 at P 518. 
30 Id. at P 520. 



Comments of the Hybrid Resource Coalition 

Docket No. AD20-9 

Page 16 

 

 

change the electrical properties at the point of interconnection, such as those that use the same 

shared inverter or add capacity behind that inverter, should not be material changes that require a 

full interconnection restudy process. As noted above, to the extent that transmission providers 

require specific types of control technologies to do so, they should make this transparent. The 

addition of storage results in better electrical performance. It increases reliability. It improves 

frequency response. Even if a transmission provider considers the addition of storage to be a 

change in fuel type, that should not automatically constitute a Material Modification.31  

Finally, for all three categories—new service requests, additions of storage to existing 

generation, and modification of queued projects—the Commission should require the use of 

accurate dispatch modeling. In some instances, a storage resource is modeled at 100 percent 

output in all study scenarios.  This essentially means the storage resource will be buying high 

and selling low—and paying for significant transmission upgrades to be allowed to do so—even 

though it is highly implausible it will ever operate that way (and appropriate control mechanisms 

can ensure that it will not do so). Similarly, storage can potentially be used as to serve a 

transmission function, which may not require the full injection and withdrawal capability at 

which it is studied.  

 

C. Market Participation Rules 

 
31 See PJM Interconnection, L.L.C., 171 FERC ¶ 61,145, P 58 (2020) (“[W]e find that Order Nos. 845 and 845-A 

did not mandate that such a change be eligible to proceed through the technological change procedure. Instead, 

Order No. 845 stated that, in order to enter the technological change procedure, the interconnection customer must 

demonstrate that the proposed change results in “equal to or better” electrical performance.110 Should the 

interconnection customer fail to make such a demonstration, the proposed change should proceed through the 

Material Modification procedures. However, we disagree with PJM that neither the existing Tariff nor proposed 

Section 36.2A.2.2 specifically precludes changes in fuel-type from proceeding through the technological change 

procedures even if the interconnection customer demonstrates that the proposed change results in “equal to or 

better” electrical performance. Although PJM's manual currently provides that a change in fuel-type requires a new 

interconnection request, as the Commission has previously stated, if a manual provision conflicts with a filed tariff 

provision, the tariff provision governs.”). 
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The Hybrid Resource Coalition offers comments on three market participation issues: 

energy and ancillary service market participation, metering and settlement, and market power 

mitigation measures. 

1. Energy and Ancillary Services Market Participation Rules 

Electricity supply resources that participate in wholesale electricity markets in the U.S. 

are evolving rapidly, including the growth of hybrid resources. The policies, procedures, and 

rules of wholesale electricity markets must change to effectively integrate hybrid resources and 

fully realize the significant benefits that they can provide to the grid.  

Integrated and co-located hybrid resources can provide considerable benefits to the grid,32 

but these benefits will be severely limited if market rules for hybrid resources are not designed to 

allow them to offer their full value into wholesale electricity markets. Many RTOs/ISOs have 

initiated ongoing stakeholder processes examining how to more efficiently accommodate 

integrated and co-located hybrid resources,33 but the timelines of many of those stakeholder 

processes will likely not result in opportunities for full hybrid participation for at least several 

more years. Not only do RTOs/ISOs need to define the market rules and market participation 

models for hybrid resources, but they must then implement those rules and models into their 

existing or future market software programs34―which is often a lengthy process. Until then, the 

only option for hybrid resources, especially integrated hybrid resources, to participate in the 

markets hinges on fitting into existing participation rules, structured around resources whose 

 
32 See Staff White Paper at 22 (May 26, 2021); AWEA Comments, at 11-12. 
33 See, e.g., CAISO Report at 14; SPP Report at 3, 6; MISO Report at 3, 15. 
34 Comments of the Electric Power Research Institute, Docket No. AD20-9-000, at 8-10 (Oct. 1, 2020) (“Today, 

there isn’t a dedicated participation model or market clearing software design at any of the North American 

electricity markets for hybrid resources that appropriately accounts for some of these and other modeling 

characteristics of the individual resource components. However, many proposals are being initiated across the 

ISOs/RTOs.”) 



Comments of the Hybrid Resource Coalition 

Docket No. AD20-9 

Page 18 

 

 

characteristics are inherently different from that of a hybrid resource (such as participating as a 

Dispatchable Intermittent Generator). Given the significant number of integrated and co-located 

hybrid resources seeking to enter wholesale markets35―a trend which is only likely to grow—

RTOs/ISOs and their stakeholders must prioritize and expedite these efforts, with appropriate 

Commission direction. 

Order No. 841 provides a template for the steps that can be taken with respect to hybrid 

resources. The Commission’s findings regarding Energy Storage Resources in Order No. 841—

that each storage resource should be “eligible to provide all capacity, energy, and ancillary 

services that the resource is technically capable of providing in the RTO/ISO markets”36—rests 

upon a strong record and is fully applicable to hybrid resources. Among the most important 

aspects of Order No. 841 is its requirement that RTOs/ISOs “account for the physical and 

operational characteristics of electric storage resources through bidding parameters or other 

means.”37 Just like storage resources, hybrid resources should be able to offer and be 

compensated for all capacity, energy, and ancillary services they can provide, and RTOs/ISOs’ 

market rules and participation models should allow for the full use of the advanced capabilities 

of hybrid resources.38  

As with storage resources, hybrid resources need specific tariff provisions that define 

how they can offer and then provide the services they are capable of to the RTO/ISO markets.39 

Offer parameters for storage resources are a good starting place, but some thermal generator and 

 
35 Staff White Paper at 23 (“In 2019 alone, the capacity of co-located hybrid and integrated hybrid resources in the 

RTO/ISO interconnection queues increased by 33 gigawatts, more than doubling in a single year.”); id. at 36 (“The 

rate of growth of co-located hybrid and integrated hybrid resources has accelerated over the past several years.”). 
36 Order No. 841 at P 4; see also AWEA Comments at 4. 
37 Order No. 841 at P 190. 
38 Cf. Staff White Paper at 36 (“[C]urrent methods are unlikely to reflect [hybrid] resources’ full value”). 
39 Cf. id. at 23 (“Certain modifications to tariffs or business practice manuals could help to address the rapid growth 

of co-located hybrid and integrated hybrid resources.”). 
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dispatchable intermittent generator market model aspects should be considered as well. Some 

key market model aspects that are critical for hybrid resources are: 

• The ability for an integrated hybrid energy market resource to submit a single 

supply offer and for a co-located hybrid resource to submit two separate offers. One 

of the key benefits of an integrated hybrid energy market resource as opposed to two or 

more co-located hybrid resources is the possibility that the market participant can 

optimize the output of the resources together. This results in two or more resources 

looking like one resource to the market in terms of its various offer parameters, such as 

energy, capacity, ramp rates, etc. Any hybrid market participation model, or modification 

of other participation models to accommodate hybrids, must allow the opportunity for the 

market participant to supply a single offer for an integrated hybrid energy market 

resource. For co-located hybrid resources, PPAs are often structured in a manner that 

separates the renewable energy from the storage, as off-takers use the renewable energy 

to meet Renewable Energy Credits requirements but do not purchase the storage. This 

necessitates the ability for co-located hybrid resources to offer separately into the energy 

markets. 

 

• Consistent with Order No. 841, the storage component of a co-located hybrid 

resource must be able to sell reserves. Several RTOs/ISOs have a software limitation 

that occurs when the renewable and storage are participating as separate assets in the 

energy market behind a single point of interconnection and the combined nameplate is 

greater than the interconnection limit.  In this circumstance, the software does not allow 

the storage to sell reserves. This is a technical issue, not a philosophical issue, and 

hinders competition and reliability. The Commission should direct the RTOs/ISOs that 

have this software issue to remedy it as soon as possible. 

 

• Five-minute dispatch and intra-hour offer updates.  Because most planned hybrids 

will likely include at least one weather-dependent resource (solar or wind), these hybrids 

will have the greatest opportunity to make accurate offers to the market and to optimize 

their output if they have the opportunity to adjust those offers as their fuel source varies. 

A market participation model that allows hybrid resources to make intra-hour offer 

updates, preferably one with five-minute dispatch updates, will ensure that hybrid 

resources can provide all the services they are capable of providing to the market.  

 

• Ramp rate offers for all individual components of co-located hybrid resources. There 

are two reasons for RTOs/ISOs to ensure co-located hybrid resources can define different 

ramp rate offers for each of the resources of the hybrid. First, this will provide the 

RTO/ISO the most accurate information for the overall market software to send a 

dispatch signal to the co-located hybrid resources to make use of the full capability of all 

components of the co-located hybrid to ramp when needed. Additionally, if the RTO/ISO 
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has the capability to optimize the output of the co-located hybrid resource, which may 

include managing the state of charge of any battery component, this will be better 

supported by a market model that includes the specific ramp rates of all co-located hybrid 

components.   

 

• Make-whole payment eligibility.  As with other resources, hybrid resources will have 

opportunity costs associated with being available to the market and following RTO/ISO 

dispatch instructions. If they are scheduled in the day-ahead market, but then not called 

on in real-time, they should be compensated similarly to other resources with make-

whole payments.  

 

• The opportunity for partial outages.  When one or more components of an integrated 

hybrid resource or co-located hybrid resource is unavailable (for maintenance or other 

reasons), other component(s) are still available to the market, whether the resource is 

operating as a co-located or integrated hybrid resource. However, the individual 

capabilities of the component resources may be significantly different than the combined 

and optimized hybrid resource. Allowing partial outages could include streamlined or 

short-duration registration changes (for instance, a hybrid resource consisting of solar 

plus storage could re-register as a storage resource if the solar component was offline, or 

as a Dispatchable Intermittent Resource if the storage component is unavailable).  

Alternatively, the market model for hybrid resources could be designed in such a way 

that it offers the hybrid market participant the flexibility to modify the capability it is 

offering into the market when one or more of the resources is unavailable. 

 

In addition, the capabilities of hybrid resources are often more than the sum of their parts, 

as market participants have the ability to co-optimize the resources such that they may operate 

differently together than they would individually.40 An example of this is a renewable plus 

storage hybrid, which can be operated such that the integrated hybrid resource does not have the 

same levels of weather dependency of a standalone wind or solar resource, nor the same energy 

limitations of a storage resource. For this reason, market rules for hybrid resources should allow 

for market participants of an integrated hybrid resource to co-optimize the associated renewable 

and storage resources such that the integrated hybrid resource can effectively provide its own 

 
40 See id. at 22 (“Combining generation and electric storage components into an integrated hybrid resource, rather 

than participating in markets as a co-located hybrid resource, can also allow a resource owner to optimize the design 

and operation of the components, potentially allowing that resource to provide additional services.”). 
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forecast of availability—instead of the hybrid’s forecast being solely dependent on near term 

weather changes.41  

Similar to storage resources, some hybrid resources may need to have bidding parameters 

tailored to their individual capabilities and limitations, including the ability to charge any storage 

components from either the grid or the other resources in the hybrid resource. The Commission 

should ensure that participation models available to hybrid resources allow for demonstrated and 

documented changes where appropriate based upon resource configuration and usage.  

Additionally, hybrid resources that include storage resources may be able to provide 

voltage support and blackstart capabilities,42 which should also be accounted for in RTO/ISO 

market participation rules and procedures for hybrid resources. While standalone renewable 

resources may be principally able to provide decremental reserves as an ancillary service, a 

hybrid resource with a storage component can provide incremental reserves as well. All such 

resources should be allowed to offer these services and be compensated based upon their highly 

flexible and responsive capabilities. 

Finally, just as Order No. 841 allowed resources using a storage resource participation 

model to manage their own state of charge,43 integrated and co-located hybrid resources should 

have the ability to self-manage their components. Integrated hybrid resources should be allowed 

to offer all services that they are capable of providing and that they wish to provide for a given 

period. Consistent with Order No. 841, integrated hybrid resources should be allowed to freely 

 
41 Because of their controllability, some hybrid resources can also mimic the attributes of other participation models, 

such as a thermal generator. 
42 AWEA Comments at 25-26 (“[H]ybrid resources are highly flexible and controllable, and in many cases can 

provide ancillary services or other reliability services (such as black start capability from the storage component.”). 
43 Order No. 841 at P 247 (“We therefore agree with commenters that resources using the participation model for 

electric storage resources must have the ability to self-manage their state of charge and it is often desirable to allow 

them to do so.”). 
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combine, control, and optimize the use of all internal components to provide cleared services at 

the point of interconnection. Performance of cleared services from each integrated hybrid 

resource should be measured on an aggregated basis at the point of interconnection (not based on 

the individual resource components), with fair performance expectations that are comparable to 

those that apply to conventional resources providing the same services (including their forced 

outage rates). Where multi-component resources are sited behind a single point of 

interconnection, measurements for compensation should be arranged to allow for efficient and 

competitive participation and to allow for performance matching the specific revenue 

arrangements. Ensuring that hybrid resources can be self-managed will improve their efficiency, 

and allow for resource owners to ensure economic dispatch, retain warranties where needed, and 

retain eligibility for tax credits. The RTOs/ISOs may have visibility of the state of charge and 

other parameters for hybrid resources if there is a clear reliability purpose, or if the RTO/ISO 

uses such information to beneficially support the operation of the hybrid resource, but each 

resource should be able to self-manage its components.  

2. Metering and Settlement 

Metering requirements for settlement of integrated and co-located hybrid resources 

should provide the information necessary to properly settle market transactions, without 

burdening integrated and co-located hybrid resources with any unnecessary metering. To this 

end, RTO/ISO rules around metering for integrated and co-located hybrid resources should 

satisfy the following criteria: 

• RTO/ISO rules should ensure there is clarity around all transaction streams: 

wholesale vs retail, meter ownership and reading, and settlement processes. For 

hybrid resources located in front of the meter, appropriate metering requirements will 

depend on the nature of the transactions contemplated and whether the resources are 

operating together as an integrated hybrid resource or separately as co-located hybrid 
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resources. As with other types of generators providing electricity to wholesale markets, 

wholesale metering regulations, including standard RTO/ISO requirements for accuracy 

and market settlement procedures, should apply.  

 

• Integrated hybrid resources with a single resource ID should not require separate 

metering/bidding of separate assets; however, co-located hybrid resources with two 

or more separate resource IDs should be required to have separate 

metering/bidding. The fundamental concept of an integrated hybrid resource is that, 

from the point of view of the market, it can act as a single resource. A single resource 

needs only a single meter, at the point of interconnection, to measure energy supplied to 

the market—providing the information needed to settle both energy and capacity bids. 

Co-located hybrid resources with separate resource IDs, on the other hand, interact with 

the market as independent resources behind a single point of interconnection. In this case, 

market settlement will require separate meters for each resource—it will be necessary to 

know what the storage component(s) and the generation component(s) each contributed 

to properly offer settlement for energy, capacity, and ancillary services provided. 

 

• Resources should be allowed to self-serve auxiliary loads and station service similar 

to conventional generators and metering should not be required by the RTO/ISO 

for these services. Behind the point of interconnection, as with conventional generators, 

integrated and co-located hybrid resources may utilize some of the power generated 

and/or stored to provide the energy necessary for the facility itself—lights, control 

systems, monitoring systems, etc. As with conventional generators, this use of energy is 

not a wholesale transaction, and does not require metering or settlement related to the 

wholesale market. When power is supplied from one unit to another within a single 

integrated hybrid or two or more co-located hybrid resources, the metering or other 

accounting requirements governing that transaction can be established privately by 

agreement between the participating resources.  

 

• Integrated hybrid resources should not be charged retail rates for electricity that 

does not flow over the transmission and delivery system. A battery charging from the 

grid for the purpose of later sale as energy back to the grid is a wholesale transaction. It is 

inappropriate to require owners or operators of hybrid resources to pay transmission 

charges for self-charging within the integrated or co-located hybrid resource. If electrons 

are not moving on transmission lines (i.e., on the high side of the point of 

interconnection), there should be no transmission charges. Similarly, co-located hybrid 

resources (with two resource IDs at a single point of interconnection) should be able to 

“purchase” the energy from a generation component that is used to charge the storage 

component at the wholesale Locational Marginal Price, rather than an applicable retail 

price, as this energy typically does not flow over the transmission system. 
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• Integrated hybrid resource operators should have the flexibility to provide 

RTOs/ISOs visibility without multiple meters. This pertains to metering requirements 

strictly from the perspective of interactions with the energy, capacity, and ancillary 

services markets. The governing principle is that metering requirements should be 

equivalent to those for conventional resources. For hybrid resources that interact with the 

market as a single resource, this means a single revenue meter used to measure the 

performance of the resource, with the hybrid operator left to make decisions that optimize 

the unit as a whole relative to state of charge and energy delivery. Visibility does not 

require revenue-grade meters and should be provided only in reasonable cases (e.g., 

forecasting, state of charge to help the resource avoid infeasible dispatch, etc.). Visibility 

should be possible to provide without meters in cases where there are other means for 

measuring it, such as from inverters or battery management systems.  

 

3. Market Power Mitigation 

Market power mitigation rules must be updated to accurately reflect the opportunity costs 

of hybrid resources.44 As noted in the AWEA Hybrid Mitigation Report included with AWEA’s 

comments, “[t]he configuration of a given hybrid or co-located resource governs its optimal use. 

As such, market power mitigation provisions for hybrid and co-located resources must recognize 

their optimal use.”45 However, typical reference levels and default energy bids operate under the 

implicit assumption that a resource consists of a single component, with readily observable 

availability—such as wind speed or irradiance forecasts for wind and solar, fuel prices for 

thermal resources, and the respective prices at times of charging and discharging for storage 

resources.  Because hybrid resources have multiple components at a single point of 

interconnection, there are internal opportunities to optimize that current rules may not recognize. 

Most significantly, the storage component of a hybrid resource could charge from the generation 

 
44 See E. Nicholson, Hybrid and Co-located Resource Market Power Mitigation, Concentric Energy Advisors, 2 

(Sept. 28, 2020) (“AWEA Hybrid Mitigation Report”) (included in AWEA Comments at 79-105) (“[D]ermining 

which ISO rules and operating procedures should be revised and how will require . . . an understanding of the costs 

hybrid and co-located resources incur, which are heavily based on opportunity costs, and the revenues they are 

eligible to earn outside of ISO markets in order to understand their economic incentives”). 
45 AWEA Hybrid Mitigation Report at 13.  
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component behind the point of interconnection for later discharge, and the decision of whether 

(and when) to discharge a battery component may be affected by weather forecasts affecting the 

generation component. For example, current market mitigation rules may not accurately account 

for the opportunity costs of market participants choosing to charge the storage component from 

the grid rather than a generation component at a given time, electing to discharge the storage 

component based upon the specific forecast profile of an associated generation resource, or 

seeking to limit the charge/discharge cycles for a storage component.46 

Accordingly, many of the assumptions underlying market mitigation requirements should 

be closely examined for hybrid resources. In many cases, hybrid resources may be seeking to 

optimize “all-in” revenues, including state Renewable Energy Credits, retail-level programs that 

compensate for energy delivered during peak periods,47 the federal Production Tax Credit or the 

federal Investment Tax Credit,48 and Power Purchase Agreements with off-takers. In some cases, 

the storage component may seek principally to prevent “clipping” of excess solar power. Each of 

these factors can diminish the incentive of hybrid resources to withhold capacity or submit bids 

that might be uneconomic. The physical attributes of hybrid resources, including the storage-

generation ratio, are important considerations as well, as these affect the optimal use of hybrid 

 
46 See AWEA Hybrid Mitigation Report at 22 (explaining that “SPP and NYISO opportunity cost calculations 

assume that an ESR will completely charge and discharge multiple times per day, based on the ISO’s calculation of 

expected energy prices (which are based on historical rather than current market conditions) with the number of 

cycles only limited by the ESR’s roundtrip efficiency” and that “[t]his assumed operation may be inconsistent with 

the optimal use of a both a stand-alone ESR and an ESR component of a hybrid or co-located resource because it 

could result in excessive cycling or degradation of the ESR”) (emphasis added). 
47 For example, New York’s Value of DER program compensates distributed solar plus storage for energy provided 

during summer weekday afternoons from 2PM-6PM, incenting storage owners to maintain a full state of charge 

before 2 PM. 
48 See, e.g., Staff White Paper at 5 (“One driver of the increase in co-located hybrid and integrated hybrid resources 

is that some configurations allow the electric storage component of the resource to qualify for increased financial 

incentives, including the federal Investment Tax Credit and certain state incentives for electric storage resources that 

charge from renewable resources.”) (internal citations omitted). 
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resources. These issues, as well as the accurate opportunity costs, should be reflected in 

mitigation tests. 

Market mitigation rules must be transparent and predictable, as applied to all resources, 

but this is particularly true for hybrid resources, which have complex interactions between their 

components. The Hybrid Resource Coalition recommends that the Commission direct each 

RTO/ISO to develop default reference levels applicable to each class of hybrid resources (for 

instance, wind plus storage and solar plus storage), with the ability for resources to adjust these 

reference levels in the registration process. A degree of flexibility is important, as the ratio of 

different component resources, as well as other physical constraints such as the inverter type and 

interconnection capacity, will affect the optimal use of each hybrid resource. However, requiring 

resource-specific reference levels or default energy bids would add uncertainty and additional 

labor for both resource owners and RTOs/ISOs; therefore, we recommend that the Commission 

adopt a broadly applicable approach as a baseline, with the ability for resources to specify 

different capabilities. 

Finally, hybrid resources with a storage component should be able to incorporate a 

maintenance adder (or other equivalent mechanism) to incorporate the costs of battery 

degradation over time.  

As noted above, RTOs/ISOs may have full visibility into the hybrid components, but 

ultimate responsibility for offers should come from the resource operators themselves. 

D. Capacity Accreditation 

At present, RTOs/ISOs use a range of approaches in determining the capacity value of 

integrated hybrid and co-located hybrid resources.  The Hybrid Resource Coalition briefly 
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summarizes some key aspects of these approaches and recommends the adoption of a “sum-of-

parts” approach, as described below.  

• PJM uses a capacity accreditation approach to hybrid resources that reflects both a 

sum-of-parts approach and an ELCC accreditation method. PJM’s recently 

approved approach offers many benefits, including the fact that it evolves with a 

changing load shape to account for changes in the future grid, recognizes the 

synergistic and antagonistic interactions between ELCC resource classes, and 

allocates Effective Load Carrying Capability (“ELCC”) capacity value amongst 

those resource classes accordingly.  

• SPP is planning to adopt an ELCC-based sum of parts approach, although SPP 

has noted it may change its longer-term approach once more operational data is 

available.  

• At present, NYISO and ISO-NE do not accredit hybrid resources on an ELCC 

basis but are both discussing moving to such an approach in their stakeholder 

processes.  

• In CAISO, local regulatory authorities set the rules for qualifying capacity. The 

California Public Utilities Commission (“CPUC”) uses a sum-of-parts approach 

and accredits components based on ELCC for solar and wind with a 4-hour rule 

for storage. The CPUC’s current approach lowers the accredited capacity of the 

renewable component to reflect energy that may go to charging storage. Similarly, 

storage may not get full capacity credit unless it can be fully charged by its paired 

resource. The result is that for integrated hybrid or co-located hybrid resources, 

accredited capacity might be lower than it would be for identically sized stand-

alone resources situated at separate interconnections. CAISO is proposing that the 

CPUC adopt an alternative methodology to remove the disincentive to be a co-

located hybrid or integrated hybrid. MISO has proposed moving to a sum-of-parts 

approach for hybrids in two phases, with the first phase looking only at historical 

outages and the second phase looking at historical availability during the top eight 

daily peak hours. 

 

The Hybrid Resources Coalition recommends that a “sum-of-parts” approach be used as a 

minimum value for capacity accreditation of integrated hybrid resources.49 In this approach, the 

capacity accreditation of the whole hybrid resource is a simple sum of the capacity accreditations 

 
49 Because co-located hybrid resources treat each component separately, our recommendations in this section focus 

on the approach to integrated hybrid resources. 
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of each component. Additionally, the maximum value of a hybrid resource should be the lesser 

of either the capacity interconnection rights defined in its Interconnection Agreement or the 

maximum output of the hybrid resource’s inverter. An integrated hybrid capacity resource owner 

should also have the flexibility to choose the capacity accreditation method that is available to 

non-intermittent generation resources, as is currently the case in ISO-NE. For hybrid resources 

where the storage is a meaningful portion of the overall project size, many resources owners will 

choose to participate as a non-intermittent resource.  

Critically, the sum-of-parts should be a minimum value. Integrated hybrid resources can 

possess components with sufficiently different capabilities that can interact synergistically. 

Energy storage can provide controllability that makes variable generation more predictable. Solar 

and wind produce energy at different times of day and thus can help fill each other’s production 

gaps. It is therefore imperative that capacity accreditation approaches to hybrid resources 

examine those interactions to ensure that complementarities are captured in accreditation. 

To capture those interactions effectively, we recommend using methods, such as ELCC,50 

that accurately calculate co-located and integrated hybrid resources’ contributions to system 

resource adequacy. ELCC approaches can be implemented with some variation. For example, 

SPP is proposing to use ELCC with a sum of parts approach for both co-located hybrids and 

integrated hybrids, which involves summing the individual accreditation values of separate 

 
50 ELCC is a sophisticated, probabilistically-determined measure of the performance of resources during the times 

when the electric system is nearing a capacity shortfall. ELCC arises out of the "loss-of-load-probability" modeling 

approach that system planners have been using for many years to determine the planning reserve margin needed to 

ensure reliable electric service, and as such, ELCC is a natural extension of those methods to the challenges 

associated with limited duration and intermittent resources. ELCC approaches account for important factors needed 

for more accurate assessments of hybrid resources’ value, such as shape of electricity demand and the 

type/characteristics of other resources on the grid. For a greater exploration, see E3’s paper on Capacity and 

Reliability Planning in the Era of Decarbonization: https://www.ethree.com/wp-content/uploads/2020/08/E3-

Practical-Application-of-ELCC.pdf  

https://www.ethree.com/wp-content/uploads/2020/08/E3-Practical-Application-of-ELCC.pdf
https://www.ethree.com/wp-content/uploads/2020/08/E3-Practical-Application-of-ELCC.pdf


Comments of the Hybrid Resource Coalition 

Docket No. AD20-9 

Page 29 

 

 

storage and generator components together and capping the sum at the generator interconnection 

limit.51 PJM is using an ELCC-based approach with a sum-of-parts approach for hybrids capable 

of charging from the grid.52 

Finally, hybrid resources should have the option to delay auditing of their resources until 

the hybrid resources have reached full commercialization. Audits can determine the amount of 

capacity that a non-intermittent resource can sell. Often, the generation portion of a hybrid 

resource will reach commercial operation before the storage component.  Setting the qualified 

capacity based solely on generation output before the storage is operational would undervalue 

what the hybrid resource could deliver. Therefore, hybrid resources should have the option to 

delay any auditing or testing that determines qualified capacity until the full project is 

operational. 

The following guiding principles, many of which are mirrored in NYISO’s53 proposed 

capacity accreditation approach and PJM’s54 current capacity accreditation approach, will make 

an ELCC approach to capacity accreditation effective for all resources, including integrated 

hybrids. Specifically, capacity accreditation approaches should: 

• Establish comparable capacity accreditation values for resource types with similar 

technical characteristics to ensure non-discrimination. 

• Send efficient market signals to encourage economically efficient planning and 

procurement decisions.  

 
51 See SPP Comments at 7-9. 
52 See PJM Comments at 9-11. 
53 NYISO, Capacity Accreditation Straw Proposal (Aug. 9, 2021), 

https://www.nyiso.com/documents/20142/23645207/20210809%20NYISO%20-

%20Capacity%20Accreditation%20Straw%20Proposal.pdf/20d2b100-f88d-5843-1534-c6be3fc5846c  
54 PJM Interconnection, L.L.C., Response to Commission Deficiency Letter, at 28, Docket No. ER21-278-001 

(March 1, 2021). PJM Manual 21A, Section 3 provides further details on the hybrid and co-located capacity 

accreditation approaches https://www.pjm.com/-/media/documents/manuals/m21a.ashx   

https://www.nyiso.com/documents/20142/23645207/20210809%20NYISO%20-%20Capacity%20Accreditation%20Straw%20Proposal.pdf/20d2b100-f88d-5843-1534-c6be3fc5846c
https://www.nyiso.com/documents/20142/23645207/20210809%20NYISO%20-%20Capacity%20Accreditation%20Straw%20Proposal.pdf/20d2b100-f88d-5843-1534-c6be3fc5846c
https://www.pjm.com/-/media/documents/manuals/m21a.ashx
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• Determine capacity accreditation of specific resources based on the correlation (or 

lack thereof) of their output and/or their availability with that of other resources in 

the supply mix to increase accuracy of valuation. 

• Re-evaluate accreditation assumptions to account for significant changes in the 

resource mix or system conditions.  

• Reflect reliability-maximizing heuristics. In other words, the modeling that 

determines capacity accreditation (such as ELCC) should make assumptions on 

resource behavior to maximize reliability. This is consistent with broader resource 

adequacy principles.   

• Enable resource owners to reasonably understand and replicate accreditation 

values—via transparency in data, methods, and assumptions—to ensure market 

participants can respond appropriately.  

• Make accreditation based on technical capabilities and resource owner decisions, 

not assumptions of operational behavior—that is, hybrid resources that are 

technically capable of charging storage from the grid should not receive lower 

capacity accreditation based on assumptions that such resources will not charge 

from the grid, due to economic preferences associated with federal investment tax 

credits.  

  



Comments of the Hybrid Resource Coalition 

Docket No. AD20-9 

Page 31 

 

 

 

III. CONCLUSION 

The Hybrids Coalition respectfully submits these comments and requests that the 

Commission consider this input as it evaluates future refinements to its regulations regarding 

hybrid resources, including issuance of a proposed rule to ensure that best practices regarding 

hybrids are implemented nationally, and on a clear timeframe. 
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