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I. Introduction 

Distributed Energy Resources (DER) are poised to transform New Yorkôs wholesale electric 
system.  DER can help grid operators by improving system resiliency, energy security, and fuel diversity.  
DER can lower consumer prices, improve market efficiency, and allow consumers to take greater control 
of their electricity use and costs through a variety of new technologies.  DER will also improve our 
environment through the development of new renewable generation and energy storage technologies, 
helping the State of New York achieve its goals under the Reforming the Energy Vision (REV) initiative 
and Clean Energy Standard.  The NYISO stands ready to harness these benefits and build the grid of the 
future.  

 
This DER Roadmap is only the first step in building that grid of the future.  We are committed to 

seamlessly transitioning from a primarily central station-based grid (Figure 1) to a diverse bi-directional 
grid (Figure 2).  The transition will require careful and extensive planning by the NYISO and its 
stakeholders. NYISO will continue to provide its stakeholders and the public with independent and 
impartial information it can trust.  This transition will fundamentally alter the composition of New Yorkôs 
infrastructure and energy markets and, throughout this transformation, the NYISO will continue to ensure 
economic electricity that New Yorkôs consumers can rely on.  

 
Figure 1 - Today's Electrical Grid 

 
Figure 2 - Tomorrow's Electrical Grid 
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In the pages that follow we describe how DER is already providing valuable services in New 
Yorkôs Wholesale Markets.  We outline the key objectives we intend to achieve in the initial phase of DER 
integration, and the progress we expect to make in the next three to five years.  We also highlight certain 
technical challenges including measurement and verification of resource performance, and simultaneous 
participation in wholesale markets and in retail programs. Finally, we explain how the NYISO expects to 
transition certain existing wholesale market programs (such as demand response) to a fully integrated 
DER model. 

 
We believe that opening the NYISOôs markets to all resource types and configurations will 

improve the strength and efficiency of the electric grid.  The ideas and proposals explained in this 
Roadmap will transform as we learn more about emerging technologies and receive input from 
stakeholders.  But one thing is certain:  in the coming decades we will look back at this evolution of the 
electric system and know that New York state has been on the leading edge of reforms that have 
improved reliability, increased resiliency, reduced prices for consumers, and improved our environment.   

II. Purpose and Scope of this Roadmap 

Technological advancements and public policies, particularly REV, are encouraging greater 
adoption of DER to meet consumer energy needs as well as electric system needs.  DER offer the 
potential to make load more dynamic and responsive to wholesale market price signals, potentially 
improving overall system efficiencies.   

 The NYISOôs market enhancements will permit dispatchable DER (i.e., controllable resources) 
with various capabilities to participate in the wholesale markets.  Integrating DER in this manner will 
require enhancements to wholesale market design, system planning, and grid operations to better align 
resource investments and performance with system needs and conditions. 

The NYISO generally considers DER to be behind-the-meter resources, although small 
aggregations of Community Distributed Generation (CDG), may also be considered DER. Some DER 
may be net-generators and others net-loads.  The NYISO defines DER as a resource, or a set of 
resources, typically located on an end-use customerôs premises that can provide wholesale market 
services but are usually operated for the purpose of supplying the customerôs electric load.  DER can 
consist of curtailable load (demand response), generation, storage, or various combinations aggregated 
into a single entity.  For resources that are net-generators, the scope of participation in the dispatchable 
DER program will be limited to resources and aggregations that do not meet the requirements to be 
Behind-the-Meter Net Generation (ñBTM:NGò) Resources.

 1
 

The purpose of this document is to present the NYISOôs vision for integrating DER into the 
NYISOôs Energy, Ancillary Services, and Capacity markets.  It outlines high-level concepts to facilitate the 
emergence of dispatchable DER through a series of economic-based products.  Doing so will promote 
greater grid and market efficiencies by coordinating load in conjunction with supply on the basis of price 
signals.  These high level concepts are presented in an order that uses the previous conceptôs market 
design to inform the next conceptôs market design such that each concept builds upon all previous 
concepts.  Existing reliability-based demand response (DR) programs, the Special Case Resource 
(ñSCRò) Program and Emergency Demand Response Program (ñEDRPò), will continue to be an important 
tool for system operators to curtail load in response to periods of high demand or emergency system 
conditions that could threaten reliability in the near term.  However, by facilitating the growth of economic-
based DER products, the NYISO is looking to more effectively manage demand through automated, 

                                                      
1
 Capitalized terms not otherwise defined in the body of this Report shall have the meaning specified in Section 1 of the NYISOôs 
Open Access Transmission Tariff and Section 2 of the NYISOôs Market Administration and Control Area Services Tariff. 
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market-based economic transactions, that reduce the need for manual operator actions and thereby 
increase market efficiency.   

This document is not intended to be a detailed market design with specific implementation details.  
Where the NYISO has developed detail on certain concepts, however, it has included that detail in this 
document as a basis for further discussion with stakeholders. 

III. Overview 

DER currently have limited opportunities to participate in the NYISOôs Energy, Ancillary Services, 
and Capacity markets.  The NYISOôs goal in this Roadmap is to develop a series of market 
enhancements to more fully integrate DER.   

Achieving the key objectives of this Roadmap, below, will more fully open New Yorkôs wholesale 
markets to DER, and will support NYISO goals to improve market animation, increase system-wide 
efficiency, and improve system reliability and resiliency.  

Key Objectives 

1. Integrate DER into Energy, Ancillary Services, and Capacity markets; 
2. Align with the goals of New York Stateôs REV; 
3. Enhance measurement and verification methodologies; 
4. Align compensation with wholesale service performance; and 
5. Focus on wholesale market transactions. 

 
 

Figure 3 ï Integrating DER in Wholesale Markets 
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Figure 3 depicts how DER may provide services in the wholesale and retail markets in the future, 
and the dark green lines are intended to show the scope of NYISOôs DER Roadmap initiative. 

The NYISOôs existing Open Access Transmission Tariff (OATT) and Market Administration and 
Control Area Services Tariff (Services Tariff) do not recognize the full complement of wholesale market 
services DER are capable of providing.  Although DER can currently participate in limited ways, the 
NYISO recognizes that market enhancements to further integrate DER will benefit the system as a whole. 
Therefore, the main objective of this Roadmap is to identify the key, high-level concepts we will address 
in integrating existing and emerging DER technologies.  These concepts will be further developed, 
refined, and implemented through the NYISOôs shared governance process.   

The objectives described in this Roadmap, though focused on wholesale markets, largely parallel 
the Public Service Commissionôs (PSC) REV objectives in order to complement the retail market 
enhancements undertaken by the PSC and utilities.

2
     

The NYISO intends to treat dispatchable DER comparable to traditional generators but 
recognizes that the capabilities of DER may be different from traditional generators.  For example, 
traditional generators that were awarded capacity in a NYISO ICAP auction, with certain exceptions, 
currently have a Day-Ahead Market (ñDAMò) bidding obligation.

3
  We anticipate that dispatchable DER 

participating in the Capacity market will have similar obligations requiring a dispatchable DER to offer into 
the Energy and Ancillary Services market each day.

4
  Commensurate with the operational flexibility 

provided to DER ICAP Suppliers, the NYISO intends to reflect the operational value of the DERôs 
contribution to the system and prorate Capacity payments based on the service provided.   

Unlike traditional generators, DER are likely to participate in the NYISOôs wholesale markets on 
an aggregated basis due to individual resource size and capability.  The NYISOôs current infrastructure 
was designed to support central-station supply resources using telemetry for real-time operations and 
monitoring, and after-the-fact data uploads for financial settlements.  This data is collected on a Point 
Identifier (PTID) basis.

5
  We intend to use the existing infrastructure for DER and DER aggregations, 

however, as described in section VIII below, adjustments to existing metering and telemetry requirements 
may be appropriate for DER depending on the configuration of a particular resource or aggregation. It is 
expected, however, that DER will be required, at a minimum, to provide PTID-level real-time supervisory 
control and data acquisition (SCADA) quality telemetry data and after-the-fact revenue quality meter data 
from individual resources.

6
  The NYISO will explore whether the use of real-time telemetered data from a 

sample set of resources in a DER aggregation may be appropriate in certain circumstances.   

The market enhancements developed over the next three to five years will permit DER 
participation in the NYISOôs Energy, Ancillary Services, and Capacity markets with the option of being 
either dispatchable for economics or non-dispatchable for economics.  The existing Day Ahead Demand 
Response Program (DADRP) and Demand-Side Ancillary Services Program (DSASP) will be replaced 
with new initiatives emerging from this Roadmap, while the SCR program, EDRP, and the opportunity for 
Price-Capped Load Bidding will remain.  We also intend to develop rules accounting for wholesale market 

                                                      
2
 Unlike traditional Generators that are connected to the high-voltage transmission grid, many DER will be connected to distribution 
networks posing operations and planning challenges for the NYISO and New Yorkôs utilities. 

3
 See Services Tariff § 5.12.1.6 and 5.12.7.  The NYISO requires ICAP Suppliers, with certain exceptions, to bid, schedule a 

bilateral transaction, or notify the NYISO of any derates, the full amount of its ICAP obligation on each day. 

4
 DER electing not to participate in the NYISOôs Capacity market may offer into the Energy and Ancillary Services markets based on 

their capability.   

5
 A Point Identifier is a resource-specific numerical identifier used by the NYISOôs software systems to identify Generators and other 

Suppliers. 

6
 Certain metering and telemetry obligations may be performed by an aggregator instead of the individual DER. 
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load modifiers.  Figure 2 depicts the NYISOôs vision of future DER participation in the wholesale markets.  
  

 

Figure 4 - Future Wholesale DER Participation 

Implementing this initiative will entail considerable time, effort, and stakeholder engagement.  
This Roadmap represents a starting point to initiate discussions that will lead to further refinement on the 
key market design elements, functional requirements, and tariff language necessary to implement our 
vision.  

Below is a high level timeline depicting the development and implementation of DER Roadmap 
concepts as well as other supporting initiatives.  The implementation schedules noted below are subject 
to revision based on the specific market designs developed with stakeholders, and upon NYISOôs 
budgeting and project prioritization process. 
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Figure 5 - DER Roadmap Timeline 

IV. Current State of DER Integration 

The number and type of DER operating in New York has grown over the last decade.  Distributed 
behind-the-meter technologies are changing the way energy is produced, stored, and consumed.  DER 
also address local needs for power quality, energy cost savings, carbon footprint reduction, and 
resiliency.  Energy storage technology in particular has become more efficient and economical over the 
last decade leading to increased penetration.

7
   Combined, these advances will allow consumers to 

                                                      
7
 Ultimately, the NYISO believes that DER applications will be a more effective and complete solution for grid operators and system 

planners with increased grid-scale storage capability. 
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change their consumption profiles in an effort to lower costs, access new sources of revenue, and reduce 
the environmental impacts of their energy use.  While the NYISO does not have comprehensive data on 
the penetration of DER in the state, it commissioned a study in 2014 to (i) review the potential for DER in 
New York State, and (ii) explore the various DER technologies available to the public.

 8
 

The 2014 DER Study examined DER investment drivers and the effect of regulatory regimes and 
other policies in determining the market potential for DER, including a review of how DER is treated in 
other balancing authorities and by utilities.

9
  The study concluded that DER adoption was well underway 

throughout the United States due to public policies encouraging DER as well as performance 
improvements and cost reduction of available technology.

10
  These findings supported the studyôs 

conclusion that there was significant potential for DER expansion in New York.   

Despite the 2014 DER Studyôs conclusion that there is potential for expanded DER use, the 
precise technological mix and scale of DER penetration is unknown and will be influenced by the 
economics of the technologies themselves as well as evolving rules and incentives established by public 
policy and the NYISOôs markets.  The market enhancements contemplated by the NYISO in this 
Roadmap are intended to encourage integration of a mix of resources, including aggregations that 
combine technologies.

11
 

While the NYISOôs efforts to enhance wholesale market participation of DER are underway, the 
PSC has been developing concepts for retail DER since 2014 in its Reforming the Energy Vision 
proceeding.  Recognizing the rapid advancements in DER, the PSC initiated the REV proceeding to 
encourage deeper penetration of retail DER, engage end users, promote system efficiency, and meet the 
challenges presented by New Yorkôs aging infrastructure and severe weather events.  The proceeding is 
designed to examine how regulatory policies, utility business models, and market designs could be 
enhanced to encourage investment in, and operation of, DER technologies.  Through the retail market 
changes brought by REV, DER will serve local needs through Distribution System Platform (DSP) 
providers that plan, operate, and administer retail markets for distribution-level services.

12
    

The vision articulated by the REV framework is, in many ways, consistent with the manner in 
which the NYISO administers wholesale markets, plans for bulk power system needs, and operates the 
grid, and the NYISO shares the goals articulated by the PSC in the REV proceeding.  DER has the 
potential to further enhance the efficiency of wholesale markets with appropriately located injections and 
demand elasticity.  Uncertainty exists, however, regarding the services DER may offer the bulk power 
system while also serving distribution system or end-user needs, the level of DER investment likely to be 
realized, and the limited visibility NYISOôs market and grid operators will have of DER investments and 
technologies.  

                                                      
8
 A Review of Distributed Energy Resources, New York Independent System Operator (Prepared by DNV GL) (Sept. 2014), 

http://www.nyiso.com/public/webdocs/media_room/publications_presentations/Other_Reports/Other_Reports/A_Review_of_Distribu
ted_Energy_Resources_September_2014.pdf. 

9
 The study defined DER as behind-the-meter power generation and storage technologies located on an end userôs premises and 

operated for the purpose of supplying all or a portion of the customerôs electric load, but with the potential to inject power into the 
transmission system, distribution system, and/or a parallel local non-utility grid.  The definition used in the 2014 DER Study is more 
restrictive than that used in this DER Roadmap, and therefore we expect greater benefit than described in the study. 

10
 The 2014 DER Study did not specifically examine demand response because the goal was to assess the enabling technologies 

themselves, and not their impact on the grid. 

11
 Although the NYISO has reviewed passive and intermittent technologies that provide energy efficiency, peak shaving, and other 

services to co-located loads, we do not anticipate that these technologies will directly provide wholesale market services.  It is 
expected that these technologies will instead affect wholesale markets indirectly, in the form of modifications to New Yorkôs load 
profile.  Moving forward the NYISO expects to enhance its forecasting tools to assist with more efficient dispatch of supply resources 
on the bulk power system in a separate forum. 

12
  The PSC, NYISO and resource developers are also determining the extent to which retail-level DER can also participate in 

wholesale markets.  
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DER provide important but limited support to bulk power system needs under the NYISOôs 
existing market rules.  The vast majority of DER are facilities participating in the NYISOôs economic and 
reliability-based demand response programs, and among all demand response programs, the reliability-
based programs have more robust participation.  Figure 6, below, illustrates the NYISOôs current demand 
response programs.  Load modifiers do not actively participate in the NYISOôs markets but instead are 
integrated with the various Load Serving Entities (LSEs) in New York to reduce the Load the LSE must 
procure from the NYISO.   

 
Figure 6 ï Current State of DER Integration 

A. Economic Programs 

1. Economic Demand Response 

The DADRP provides eligible resources the opportunity to offer load reduction in response to 
DAM price signals.  DADRP resources offer into the DAM the amount of load reduction they are willing to 
provide at a particular price (or along a curve).  If the bid is accepted, the resource performs by simply 
reducing consumption or by self-supplying a portion of their load with DER during the intervals in which it 
is dispatched.  DADRP resources receive energy payments for delivering load reduction as if it were 
generation.  We believe that DADRP is an effective tool to elicit demand elasticity, and although there 
was some historical participation, there is no active participation as of the date of this Roadmap.

13
 

Eligible demand response resources may also submit bids for Ancillary Services through the 
NYISOôs DSASP.  Demand response resources that are capable of modulating their load in response to 
basepoint signals from the NYISO are eligible to supply and be paid for Operating Reserves and 

                                                      
13

 The DADRP was initiated in May 2001 and experienced limited participation through December, 2010.  There has been no 
DADRP Resource participation since that time. 
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Regulation Service.  As of July 2016, the DSASP had 106 MW of registered capability providing Ancillary 
Services.  DSASP resources provide approximately 16% of the NYCAôs 10-minute spinning reserves. 

The NYISO markets also permit LSEs to submit Day-Ahead Price-Capped Load bids.  Under 
existing market rules a LSE may choose to submit price-sensitive Day-Ahead load bids for some, or all, of 
the load it must procure.  That is, a LSE may choose the Day-Ahead Market price at which it will serve its 
Load.  If the Day-Ahead price exceeds the LSEôs Price-Capped Load bid, the LSE will then either reduce 
its Load or procure energy through another source.  DER may participate in wholesale markets as a tool 
LSEs use to modulate load in response to wholesale price signals.  LSEs can submit load bid curves to 
the NYISO reflecting a ñwillingness to buyò energy by modifying load bids in response to the NYISOôs 
clearing price.  In a typical scenario, LSEs would rely more heavily on wholesale energy purchases during 
periods of low prices while activating DER to displace wholesale energy purchases during periods of high 
market prices.  New Yorkôs LSEs submit approximately 3-5% of their day-ahead Load bids as price 
responsive, some of which is used for other purposes such as price hedging.  

2. Behind-the-Meter Net Generation Resources 

Another economic-based mechanism for DER that can inject at least 1 MW into the grid is to 
participate as a Behind-the-Meter Net Generation (BTM:NG) Resource.

14
  This initiative is designed for 

large facilities that have on-site generation capability routinely serving a local, on-site Load (the facilityôs 
Host Load), and that have excess generation capability after serving that Host Load.  Examples of 
potential BTM:NG Resources include industrial complexes, large residential facilities, and college 
campuses.  The Resource must have nameplate generation capability with a minimum rating of at least 2 
MW, a minimum Load of at least 1 MW, and an interconnection allowing an export of at least 1 MW to the 
New York State (NYS) Transmission System.  Eligible BTM:NG Resources can sell Energy, Ancillary 
Services, and Capacity to the wholesale markets and participate in a manner similar to traditional 
Generators. 

3. Load Modifiers 

Load modifiers are not wholesale market resources, but instead are a tool that LSEs can use to 
reduce their wholesale market load and capacity obligation. 

Load modifiers can consist of many different technologies that LSEs can use to manage its load.  
Load modifiers are primarily used:  (i) to avoid purchasing high-cost power during peak hours, and (ii) to 
reduce the LSEôs seasonal capacity obligations.  

Load modifiers are not dispatched by the NYISO and therefore any load reduction is not based on 
an explicit bulk power system or wholesale market need. 

B. Reliability-Based Programs 

The NYISO currently has two reliability-based demand response programs:  EDRP and the SCR 
program.  The EDRP offers eligible resources the opportunity to voluntarily curtail load in response to 
NYISO requests for load reduction to address specific system conditions such as forecasted operating 
reserve shortages.

15
  EDRP resources can reduce Load in response to a NYISO activation via 

curtailment, Local Generator deployment, or both, and receive energy payments for verified load 
reductions.  The EDRP is useful to grid operators because it supports near-term reliability.  Because load 
reductions are voluntary, however, EDRP does not benefit the NYISOôs long-term planning and grid 
management objectives.    

                                                      
14

 The market rules permitting BTM:NG Resource participation in the wholesale energy, ancillary service, and capacity markets 
became effective on December 13, 2016. 
15

 As of July 2016, the EDRP has 75 MW of capability throughout the state. 
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A more reliable demand response tool for planning and grid management is the SCR program.
16

  
The SCR program is similar to EDRP in that the NYISO activates SCRs in response to specific reliability-
related system conditions, but, in exchange for receiving capacity payments (in addition to energy 
payments for real-time performance), SCRs are obligated to reduce load when called on by the NYISO.

17
  

SCRs that fail to respond to appropriate SCR activation notifications can be subject to financial penalties.  
The SCR program has been activated on numerous occasions to maintain reliable system operation. 

The SCR program has proven a valuable tool for grid operators, and planners have relied upon 
SCR enrollments to determine if the system is capable of handling projected peak loads while maintaining 
compliance with reserve requirements.  Despite its value, the SCR program is an imperfect market 
product because resources have little ability to predict or control the effect the SCR program participation 
has on a facilityôs primary day-to-day operations.  From 2014 through 2016 the NYISO had only a single 
mandatory activation of the SCR program.  In 2013, however, the SCR program had mandatory 
activations five times on five consecutive days in several NYISO load zones.   

From the NYISOôs perspective, the SCR program is a generally effective way to reduce strain on 
the bulk power system during periods of high demand.  However, the program does have its short-
comings.  First and foremost, the SCR program must be manually activated:  operators must look at load 
forecasts as well as generator and transmission availability to determine whether SCR resources will be 
necessary to maintain reliability.  Since NYISO Operations must manually activate the SCR program 
based on the forecasted conditions, these actions are inherently less efficient than automated 
commitment and dispatch.  Further, there is limited ability to target SCR calls in response to local 
conditions on the transmission grid because SCRs are activated on a zonal basis.  Eliminating these 
inefficiencies will be effective in supporting grid reliability.   

V. Key Objectives behind this Effort 

While the types, configurations, and capabilities of DER vary depending on the needs of the 
customer, the following key objectives will guide the effort to integrate DER into the NYISOôs wholesale 
electricity markets: 

                                                      
16

 As of July 2016, 1,192 MW of load reduction capability was enrolled in the SCR program. 

17
 Under the existing SCR program rules, the NYISO is required to provide SCRs with a 21-hour advance notification of a potential 

SCR activation provided that the notification is made by 3 pm.  If the notification is provided after 3 pm, the NYISO must provide a 
24-hour advanced notification.  The NYISO is also required to provide SCRs with a 2-hour intra-day notification of an actual SCR 
activation.  If the NYISO does not meet its notification obligations, resource participation in the SCR activation becomes voluntary. 
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A. Integrate DER into Energy, Ancillary Services, and Capacity 
Markets 

The NYISO seeks the seamless integration of DER into Energy, Ancillary Services, and Capacity 
markets.  Currently, there are limited options for DER to participate in the NYISOôs markets.  More fully 
integrating dispatchable DER will provide a means for DER to take advantage of real-time scheduling.  It 
is important for the NYISOôs real-time systems to access and dispatch these resources in response to 
price signals reflective of grid conditions and needs.  From an operational perspective, the intent of this 
effort is to minimize out-of-market manual activation of these resources by operators.  Ultimately, 
implementation of this roadmap is expected to enhance the NYISOôs portfolio of DER products by 
creating a market environment that facilitates the emergence of DER capable of being economically 
dispatched within the wholesale markets.  At the same time, the NYISOôs vision provides end users 
added flexibility to meet their energy needs more economically by modulating their demand for grid-based 
electricity in response to price signals. 

B. Align with the goals of New York Stateôs REV 

The NYISOôs goal to provide additional options for DER to participate in the wholesale markets 
aligns with NYS REV objectives of market animation leveraging customer contributions, increasing 
system wide efficiency, and improving system reliability and resiliency.  The NYISOôs approach to DER 
participation is to focus on system needs and performance requirements of resources and to provide 
opportunities for facilitating demand-side elasticity.  

C. Enhance Measurement and Verification Methodologies 

Accurate timely metering and load forecasts are essential to balancing supply and demand in 
real-time.  Enhancing measurement and verification methodologies is critical to ensure that NYISO is able 
to accommodate various technologies and customer load profiles.  The data provided by enhanced 
measurement and verification will help system planners and grid operators better prepare for system 
needs and support the continued reliability of the bulk power system while further improving system 
efficiency.  Enhanced measurement is also a critical component to appropriately compensating resources 
for the services they provide, which also leads to the next key objective. 

D. Align Compensation with Wholesale Service Performance 

Markets function best when payments are aligned with the value of services provided.  In this 
context, the NYISO intends to align DER incentives and compensation based on the flexibility and 
measured performance of the DER (or aggregation), and market clearing prices based on the needs of 
the system. The intent is to treat DER comparably with traditional generators participating in the NYISOôs 
Energy, Ancillary Services, and Capacity markets. 

E. Focus on Wholesale Market Transactions 

Unlike traditional wholesale generators which are primarily connected to the high-voltage 
transmission grid, many of the DER will be connected to the distribution networks. To ensure bulk power 
system reliability, it is important to accurately represent DER impacts at their corresponding interface to 
the bulk power system, which is typically at the transmission-level substation load bus associated with 
that distribution network.  

Achieving these key objectives will facilitate the integration of dispatchable DER into the NYISOôs 
wholesale markets.  The NYISO also hopes to achieve a better understanding of the implications non-
dispatchable resources have on wholesale load requirements in a future with demand-side animation.  
The NYISO envisions that those resources capable of participating in its markets will do so directly or via 
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third-party aggregation (including potentially via the DSP providers envisioned in the New York State 
PSCôs REV recommendations) such that smaller resources (e.g., those resources less than 100 kW) can 
be aggregated in a coordinated fashion to respond to price signals in support of bulk system needs.  The 
NYISO also anticipates that the integration of non-dispatchable DER will require new forecasting and 
planning tools to measure the impact of non-dispatchable activity in order to continue operating the bulk 
system in an economically efficient manner.  Such tools include solar forecasting, enhanced 
communications and advanced metering to facilitate increased data exchange and collection, and 
enhanced coordination with utilities to account for DER investments over a long horizon and the impacts 
on resource adequacy and transmission security. 

VI. Integrating Dispatchable DER  

Integrating dispatchable DER will expand opportunities for eligible resources by opening 
wholesale electricity markets to technologies, or combinations thereof, whose participation is limited 
under the NYISOôs existing market rules.  Specifically, five types of resources will be enabled to 
participate in the NYISOôs Energy, Capacity, and Ancillary Services markets: 

1. Load-only resources ï end-users that modulate their energy usage in response to a NYISO 
dispatch signal strictly through load curtailment measures; 

2. Load with generation ï end-users capable of dispatching behind-the-meter generation resources, 
supplemented with load curtailment, to modulate their energy withdrawals and potentially inject 
energy into the grid in response to a NYISO dispatch signal; 

3. Load with storage ï end-users capable of dispatching behind-the-meter storage resources, 
supplemented with load curtailment, to modulate their energy withdrawals and potentially inject 
energy into the grid in response to a NYISO dispatch signal; 

4. Load with generation and storage ï end-users with a combination of behind-the-meter 
generation, storage and/or load curtailment that can modulate the facilityôs energy withdrawals 
and potentially inject energy into the grid in response to a NYISO dispatch signal; and 

5. Community distributed generation.
 18 

The remaining sections of this roadmap further describe concepts that must be enabled in order 
to achieve the key objectives associated with more fully integrating DER into the NYISOôs wholesale 
markets. 

The DER program will treat distributed resources comparably with other wholesale market 
resources, more fully integrating them with Energy and Ancillary Services markets, while awarding 
payments reflective of the performance capabilities of the resources. Creating a viable mechanism for 
DER to participate in markets on an economic basis offers advantages to NYISO markets as well as 
participants. 

Animating these resources will improve economic efficiency by reducing the need to call high-cost 
peaking generation.  At the same time, DER operating in response to economic signals can work to shift 
grid-based electricity consumption to off-peak hours, creating the potential for greater stability in prices 
throughout the day by flattening the load.  In this sense, the NYISOôs vision for dispatchable DER 
integration aligns well with REV in that it offers the potential to engage or animate certain consumers in 
ways that support more optimized grid utilization while helping these consumers better manage their own 
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 Use cases for each of these resource types are located in Appendix A.  
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energy needs and costs.  The potential to improve grid utilization of existing infrastructure may help to 
avoid expensive capital investments that might otherwise be needed to meet peak demands over 
relatively few hours during the year.   

 
Figure 7 - Future Wholesale DER Participation 

The NYISO is not proposing to change the existing SCR program, EDRP, or BTM:NG Resource 
rules in conjunction with this Roadmap at this time.  The NYISO does not propose to add any new rules 
for LSE use of load modifiers to reduce Load and capacity obligations, nor is it altering existing Price-
Capped Load Bidding rules in conjunction with this with this Roadmap at this time.   

On November 17, 2016 FERC issued a Notice of Proposed Rulemaking (NOPR) on Electric 
Storage Participation in Markets Operated by Regional Transmission Organizations and Independent 
System Operators that included proposed rules for DER.

19
  The NOPR describes FERCôs current vision 

for the development of rules regarding DER in the organized markets.  The NYISO recognizes that some 
of the proposals contained in this Roadmap do not perfectly align with those contained in the NOPR.  
FERCôs decisions in that rulemaking proceeding may ultimately impact the NYISOôs final market design.   
The NYISO is and will continue monitoring this proceeding and will revisit specific areas of the 
dispatchable DER market design if necessary. 
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 Electric Storage Participation in Markets Operated by Regional Transmission Organizations and Independent System Operators, 
Notice of Proposed Rulemaking, 157 FERC ¶ 61,121 (Nov. 17, 2016).   
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VII. Aggregation and Modeling 

The NYISO recognizes that allowing Market Participants to aggregate individual DER to meet 
wholesale market eligibility and performance requirements is beneficial to both market participants and 
the markets. The NYISO proposes to aggregate DER similar to its existing demand response programs, 
with certain modifications to reduce the minimum aggregation size and to limit the geographical footprint 
of aggregations to less than a Load Zone.  Each aggregation is expected to be modeled and represented 
by a PTID in the NYISO systems.

20
  

A. DER Aggregation and Aggregators 

The rules related to DER aggregation will be the foundation upon which the remaining concepts 
and rules are built, and will be the first concept developed in the market design process.  As part of the 
effort to open the wholesale markets up to all resource types, the aggregation rules will be technology 
agnostic.  Therefore, a single DER aggregation could include a heterogeneous mix of different 
technologies such as load reduction, generation, and storage technologies that, when combined, meet 
NYISO dispatch instructions. The NYISO currently does not believe that aggregations must be 
homogeneous (i.e., consisting of DER with the same technology), but the NYISO will explore whether 
homogenous aggregations can provide additional or different services than heterogeneous aggregations 
and therefore be valued differently.  This will be explored further in the market design process. 

We expect to allow DER aggregations of at least one resource.  The DER Coordination Entity 
(DCE) will be the Market Participant interfacing with the NYISO.  A DCE may be a direct customer, a 
third-party aggregator (similar to a Responsible Interface Party in the SCR Program), or a DSP. 

B. Granularity 

Unlike the traditional wholesale generators, which are primarily connected to the transmission 
grid, many DER will be connected to distribution networks.  To ensure bulk power system reliability, it is 
important to accurately represent DER impacts at their corresponding interface to the bulk power system, 
which is typically at a transmission node (substation load bus transformer/PTID) associated with a 
distribution network.  Therefore, we propose at this time, and subject to further study and development in 
the stakeholder process, to limit the geographical footprint of DER aggregations to only those resources 
connected to the same bulk transmission node.  This geographical limit to DER aggregations will help 
ensure DER compensation in the wholesale markets reflects the locational and temporal value of the 
DER aggregation on the bulk power system.   

Figure 8, below, is an example of a transmission substation with two transmission nodes, where 
the transmission nodes are at each of the two step down transformers. 
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 The NYISO updates its power system model on multiple occasions throughout the year.  60-90 days advanced notice is typically 
required in order for a new resource to be incorporated into the power system model. 
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Figure 8 - Transmission Substation with two transmission nodes 

Aggregating DER on a broader level (such as zonally) could create operational issues. To 
illustrate this point, consider two generators connected on the opposite ends of a constrained 
transmission line (as depicted in Figure 9).  Due to the constraint, injections from Generator 1 will further 
aggravate the overloaded transmission line.  Injections from Generator 2, however, will help alleviate the 
constraint.  In this example, to effectively and efficiently manage the constraint the NYISO would dispatch 
Generator 1 and Generator 2 separately (i.e., dispatch Generator 1, down and Generator 2 up). 

 

 
Figure 9 - Example of DER Dispatch 

If Generator 1 and Generator 2 were aggregated, they would be modeled and dispatched as an 
aggregated single unit in the NYISO system.  If the aggregation is dispatched up, the constraint will get 
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further aggravated due to injections from Generator 1.  If the aggregation is dispatched down, NYISO 
would not be effectively using Generator 2 to relieve congestion.  

 
The NYISO believes granular monitoring and control of DER aggregations at the transmission 

substation load bus level is needed to effectively and efficiently manage transmission system congestion 
and reliability.  Therefore, the NYISO proposes that dispatchable DER aggregation boundaries to be 
limited to all DER interconnected to, and having direct impact on, the same transmission substation load 
bus. 

C. Sizes and Types 

Aggregations represented by a DCE will be known as a DCE Aggregation (DCEA).  The NYISO is 
not proposing a minimum size restriction for the individual DER that are part of the DCEA, however 
DCEAs must be a minimum of 100 kW in total size.  DCEAs will be allowed to participate in Capacity 
markets and be able to set Capacity prices.  

The NYISO runs Security Constrained Economic Dispatch (SCED) nominally every five minutes. 
SCED is a complex mathematical optimization to dispatch resources to meet load for the least total 
production cost while respecting transmission constraints.  Adding a multitude of smaller resources below 
a certain size to this already complex problem adds significant computational time with each small 
resource having little to no impact on the total production cost.  The NYISO believes this minimum DCEA 
size appropriately balances the additional computational complexity of integrating small resources with 
the benefits to total production cost.  The NYISO will integrate DCEAs based on the service provided:    

1. Energy, Operating Reserves and/or Regulation 

DCEAs that are 1 MW or greater will be eligible to provide Energy, Operating Reserves and/or 
Regulation.  DCEAs that are qualified to provide Operating Reserves and/or Regulation are expected to 
be treated and modeled as a single PTID for scheduling and optimization purposes.  Such DCEAs will be 
optimized by SCED, and they will be eligible to set prices in NYISOôs Energy, Operating Reserves and/or 
Regulation markets. 

2. Energy Only 

DCEAs that are less than 1 MW can still participate in the NYISO wholesale market but can 
provide energy only.  In order to maximize DER participation opportunities while minimizing impact to 
SCED, the NYISO will combine the offers of all DCEAs less than 1 MW into a ñSuper Aggregationò (SA) 
with the offers of all other such DCEAs at the same transmission node.  SAs will be optimized by SCED, 
and they will be eligible to set prices in NYISOôs Energy markets.  After the schedule for the SA is 
determined, NYISO will disaggregate the schedule among individual DCEA.   
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Figure 10 - Concept for DCEAs in Energy, Operating Reserves and Regulation 

D. Coordination between the NYISO, Utilities, and DCEs 

In order to facilitate the participation of DER in the NYISOôs wholesale markets, it will be 
important that the NYISO establish seamless coordination practices with the NY utilities and the DCEs.  
This will ensure that the participation of DERs in the wholesale market does not compromise the reliability 
or safety of the transmission and distribution systems. 

To allow for the accurate accounting of individual DER on the system and to ensure that all 
parties are aware of potential obligations for the DER and potential risks to the grid, the NYISO will 
establish registration processes that coordinate with the utilities and DCEs.  This will allow the NYISO to 
verify that all DER part of the DCEA are capable of providing services to the NYISO and accurately map 
the DCEA to the correct transmission location.  Additionally, this coordination will provide the utilities an 
opportunity to (i) review all individual DER, (ii) assess the DER impact on the distribution system, 
including mapping the individual components of the DCEA to the correct distribution location, and (iii) 
inform the NYISO if the DER or DCEA will present any reliability risk to the distribution system.  

Further coordination will be required between NYISO, the utilities, and the DCEA to facilitate real-
time electric system reliability and improved electric system planning processes.  For example, the NYISO 
will expect that any offer provided by the DCEA account for any operational restrictions of the DER in the 
aggregation, as well as the distribution system that the DCEA is connected to.  This obligation will require 
the DCEA and the utility to work closely with the NYISO ensuring that any dispatch instruction provided 
by the NYISO is a valid and executable instruction by the DCEA and maintains safe and reliable 
operation of the distribution system.   








































