
 

 

 

 

 

 

 

 

 

 

August 5, 2013 

 

 

 

 

VIA ELECTRONIC FILING 

 

Honorable Kimberly D. Bose, Secretary 

Federal Energy Regulatory Commission 

888 First Street, NE 

Washington, DC 20426 

 

Re: ISO New England Inc. and New England Power Pool,  

Docket No. ER12-1643-___; Order No. 755 Regulation Market Compliance Changes 

 

Dear Secretary Bose:  

ISO New England Inc. (the “ISO”) and the NEPOOL Participants Committee 

(“NEPOOL”) (together, the “Filing Parties”) hereby submit this transmittal letter and revised 

tariff provisions
1
 to comply with the limited regulation market changes required by the  order 

that the Commission issued in this proceeding on June 20, 2013.
2
  The June 20 Order accepted, 

subject to this further compliance filing, the broader regulation market design changes mandated 

by Order No. 755
3
 that the ISO had filed on February 6, 2013. 

I. BACKGROUND AND DESCRIPTION OF COMPLIANCE CHANGES 

The June 20 Order requires changes to the regulation market compliance rules submitted 

by the ISO in February 2013 to address how inter-temporal opportunity costs may be included in 

offers to provide regulation service.  Specifically, the June 20 Order states: 

                                                 

 
1
 Capitalized terms used but not defined in this filing are intended to have the meaning given to such terms in the 

ISO New England Inc. Transmission, Markets and Services Tariff (“ISO Tariff”), the Second Restated New England 

Power Pool Agreement, and the Participants Agreement.  Market Rule 1 is Section III of the ISO Tariff.   

2
 ISO New England Inc. and New England Power Pool, Order on Proposed Tariff Provisions, 143 FERC ¶ 61,250 

(2013) (the “June 20 Order”). 

3
 Frequency Regulation Compensation in the Organized Wholesale Power Markets, Order No. 755, 137 FERC ¶ 

61,064 (2011) (“Order No. 755”), reh’g denied, 138 FERC ¶ 61,123 (2012). 
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Although the February 2013 Proposal complies with the clearing price and 

payment directives of Order No. 755, it does not address how resources will be 

able to include inter-temporal opportunity costs in their bids, which is also 

required by Order  No. 755.  Order No. 755 requires that “RTOs and ISOs … 

allow for inter-temporal opportunity costs to be included in a resource’s offer to 

sell frequency regulation service, with the requirement that the costs be 

verifiable.”   We recognize that ISO-NE’s proposal does include a make-whole 

payment mechanism to ensure that actual as-bid costs plus energy opportunity 

costs are fully compensated.  However, the make-whole payment, as an ex post 

mechanism, does not by itself ensure that regulation resources are allowed to 

include inter-temporal opportunity costs in their ex ante bids.  Therefore, we will 

require ISO-NE to submit, within 45 days of the date of this order, a compliance 

filing that explains how regulation resources will be allowed to incorporate inter-

temporal opportunity costs into their bids and how ISO-NE will verify these costs, 

and the associated modified tariff revisions. 

June 20 Order at P 23. 

The Filing Parties address the inter-temporal opportunity cost compliance requirement by 

adding a new sentence to the regulation market rules to explicitly state that Market Participants 

may include estimated inter-temporal opportunity costs in their Regulation Capacity Offer prices.  

Specifically, the following underlined sentence is added to Section III.14.3(a)(v) of Market Rule 

1: 

The Regulation Capacity Offer price must be greater than or equal to $0/MW and may 

not exceed $100/MW.  A Market Participant may include estimated inter-temporal 

opportunity costs in its Regulation Capacity Offer price. 

This tariff change addresses the requirement of the June 20 Order that Market Participants be 

allowed to include inter-temporal opportunity costs in their regulation market offers. 

 No tariff changes are required to address the requirement of the June 20 Order that inter-

temporal opportunity costs be verifiable.  The eMarket user interface will require Market 

Participants to submit their Regulation Capacity Offer prices in two components: (1) a 

component representing their estimated inter-temporal opportunity costs, and; (2) a component 

representing all other costs.  Requiring the Regulation Capacity Offer prices to be broken down 

into two components will allow the ISO’s Internal Market Monitor (“IMM”) to verify the inter-

temporal opportunity cost component. 

The IMM already has authority under the existing provisions of Market Rule 1, Appendix 

A, Section III.A.17.1 to request cost and other information from Market Participants as necessary 

to carry out its functions.  The IMM can use its authority to request cost and information from 

regulation suppliers and analysis of the submitted inter-temporal opportunity cost offer 

components to verify whether the submitted offers are appropriate.  If the IMM determines that a 

regulation supplier’s behavior in the markets may require investigation, as in the case of 

suspected market manipulation for example, the IMM may refer the matter to the Commission’s 
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Office of Enforcement.
4
  If the IMM uncovers more general problems with the regulation 

market, it is required to notify the Commission and stakeholders of its findings.
5
  In summary, 

the IMM already has the authority necessary to monitor the regulation market and, in particular, 

the inter-temporal opportunity costs component of regulation offers, and to take actions to 

remedy either individual market behavior issues or general concerns with the functioning of the 

market. 

II. STAKEHOLDER PROCESS 

The NEPOOL Markets Committee, at its July 25, 2013 meeting, voted unanimously to 

recommend NEPOOL Participants Committee support for the regulation market compliance 

changes based on a show of hands.  The Participants Committee, at its August 2, 2013 meeting, 

also voted unanimously to support the regulation market compliance changes. 

 

III. DESCRIPTION OF THE FILING PARTIES; COMMUNICATIONS 

The ISO is the private, non-profit entity that serves as the regional transmission 

organization (“RTO”) for New England.  The ISO operates the New England bulk power system 

and administers New England’s organized wholesale electricity market pursuant to the Tariff and 

the Transmission Operating Agreement with the New England Participating Transmission 

Owners.  In its capacity as an RTO, the ISO has the responsibility to protect the short-term 

reliability of the New England Control Area and to operate the system according to reliability 

standards established by the Northeast Power Coordinating Council (“NPCC”) and the North 

American Electric Reliability Council (“NERC”). 

NEPOOL is a voluntary association organized in 1971 pursuant to the New England 

Power Pool Agreement, and it has grown to include more than 430 members.  The Participants 

include all of the electric utilities rendering or receiving service under the Tariff, as well as 

independent power generators, marketers, load aggregators, brokers, consumer-owned utility 

systems, end users, demand resource providers, developers and a merchant transmission 

provider.  Pursuant to revised governance provisions accepted by the Commission,
6
 the 

Participants act through the NEPOOL Participants Committee.  The Participants Committee is 

authorized by Section 6.1 of the Second Restated NEPOOL Agreement and Section 8.1.3(c) of 

the Participants Agreement to represent NEPOOL in proceedings before the Commission.  

Pursuant to Section 2.2 of the Participants Agreement, “NEPOOL provide[s] the sole Participant 

Processes for advisory voting on ISO matters and the selection of ISO Board members, except 

for input from state regulatory authorities and as otherwise may be provided in the Tariff, TOA 

and the Market Participant Services Agreement included in the Tariff.” 

                                                 

 
4
 See ISO Tariff, Section III.A.2.3(d). 

5
 See ISO Tariff, Section III.A.2.3(e). 

6
  ISO New England Inc., et al., 109 FERC ¶ 61,147 (2004). 
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All correspondence and communications in this proceeding should be addressed to the 

undersigned for the ISO as follows: 

James H. Douglass, Esq.* 

ISO New England Inc. 

One Sullivan Road 

Holyoke, MA  01040-2841 

Tel:   (413) 540-4559 

Fax:  (413) 535-4379 

E-mail: jdouglass@iso-ne.com 

 

  

And to NEPOOL as follows: 

 

Tom Kaslow* 

Vice-Chair 

NEPOOL Markets Committee  

c/o GDF SUEZ Energy North America, Inc. 

20 City Square, Third Floor 

Charlestown, MA 02129 

Tel: (617) 886-8715 

Fax: (617) 886-8844 

E-mail: tom.kaslow@gdfsuezna.com 

 

  

David T. Doot, Esq.* 

Sebastian M. Lombardi, Esq.* 

Day Pitney LLP 

242 Trumbull Street 

Hartford, CT  06103 

Tel:  (860) 275-0063  

Fax:  (860) 881-2493  

Email: dtdoot@daypitney.com  

           slombardi@daypitney.com 

 

             

 

 *Persons designated for service
7
 

   

IV. ADDITIONAL SUPPORTING INFORMATION 

Please find the following materials attached hereto: 

 Attachment 1: Redlined substitute tariff sheets  

 Attachment 2: Clean substitute tariff sheets; 

                                                 

 
7
  Due to the joint nature of this filing, the Filing Parties respectfully request a waiver of Section 385.203(b)(3) of 

the Commission’s regulations to allow the inclusion of more than two persons on the service list in this proceeding. 

mailto:jdouglass@iso-ne.com
mailto:tom.kaslow@gdfsuezna.com
mailto:dtdoot@daypitney.com
mailto:slombardi@daypitney.com
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CONCLUSION 

For the reasons stated herein, the ISO respectfully request that the Commission accept the 

regulation market compliance changes as filed.   

Respectfully submitted, 

 

ISO NEW ENGLAND INC. 

 

By  /s/ James H. Douglass 

 

James H. Douglass, Esq. 

ISO New England Inc. 

One Sullivan Road 

Holyoke, MA  01040-2841 

Tel:  (413) 540-4559 

Fax:  (413) 535-4379 

E-mail:  jdouglass@iso-ne.com  

 

NEW ENGLAND POWER POOL PARTICIPANTS COMMITTEE 

 

By: /s/ Sebastian M. Lombardi 

 

Sebastian M. Lombardi, Esq. 

Day Pitney LLP 

242 Trumbull Street 

Hartford, CT 06103  

Tel:  (860) 275-0663  

Fax:  (860) 881-2493  

Email: slombardi@daypitney.com  

 

Dated:  August 5, 2013 

 

 

mailto:jdouglass@iso-ne.com
mailto:slombardi@daypitney.com


 

 

CERTIFICATE OF SERVICE 

I hereby certify that I have this day served the foregoing document upon the parties 

designated on the official service list for the above-captioned docket in accordance with the 

requirements of Rule 2010 of the Commission’s Rules of Practice and Procedure.  18 C.F.R. § 

385.2010 (2013). 

 Dated at Holyoke, Massachusetts on this 5
th

 day of August, 2013. 

 

/s/  James H. Douglass  

James H. Douglass, Esq. 

 



 

 

III.14    Regulation Market. 

III.14.1   Regulation Market System Requirements. 

The Regulation Capacity Requirement and Regulation Service Requirement are determined based on 

historical control performance and compliance with NERC and NPCC control standards.  The Regulation 

Capacity Requirement and Regulation Service Requirement will be published on the ISO’s website.  

 

During abnormal system conditions, the ISO may deviate from the Regulation Capacity Requirement or 

Regulation Service Requirement to maintain system reliability. 

 

III.14.2   Regulation Market Eligibility. 

To be eligible to provide Regulation, a Resource must satisfy the following conditions:  

(a) Physical Parameters. 

(i) Automatic Response Rate. 

  (1) The minimum Automatic Response Rate is 1 MW/minute. 

(ii) Regulation Capacity. 

(1) The minimum Regulation Capacity of a generating unit will be determined based 

on unit size and operating characteristics and must be greater than or equal to: (a) 10 

megawatts, and; (b) two times the generating unit’s AGC SetPoint Deadband plus one.   

(2) The minimum Regulation Capacity of a Resource that is not a generating unit is 

no less than one megawatt after aggregation.  

 

(b) Regulation Technical Requirements. 

A Resource providing Regulation must: 

(i) be located within the New England Control Area. 

 

(ii) meet the technical requirements specified in ISO New England Operating Procedure No. 

14, Technical Requirements for Generators, Demand Resources and Asset Related Demands and 

ISO New England Operating Procedure No. 18, Metering and Telemetering Criteria. 

 

(iii) be capable of receiving and following AGC SetPoints sent electronically at four-second 

intervals. 

 

(iv) have a demonstrated capability to reliably follow Dispatch Instructions, consistent with 

normal operating characteristics and physical offer parameters, including Regulation Capacity 



 

 

and Automatic Response Rate.  Resources without an operational history of providing Regulation 

must establish and demonstrate this capability as follows: 

(1) Demand Response Regulation Resources, Dispatchable Asset Related Demand, 

Alternative Technology Regulation Resources and any Resource with less than one-hour 

sustainability must participate in the Regulation test environment specified in Section 

III.14.9. 

(2) All Resources must satisfy a minimum responsiveness test that demonstrates that 

a Resource can follow AGC SetPoints. 

 

(c) Aggregation. 

Non-generation sub-resources less than one megawatt in size may be aggregated into a single Resource to 

meet the Regulation Market eligibility requirements specified in Section III.14.2.   

 

A single AGC SetPoint will be sent every AGC cycle to the aggregated Resource.  A Market Participant 

with an aggregated Resource is responsible for management and control of the individual, aggregated 

sub-resources to ensure an accurate aggregate response to the AGC SetPoint.  The sub-resources may be 

geographically dispersed, provided: 

(i) all of the sub-resources are located within the New England Control Area 

 

(ii) the sub-resources are metered and recorded in a manner that allows real-time 

performance to be measured against Dispatch Instructions and provides for the retention of the 

recorded information for purposes of verification, accounting for any performance offsets from 

other loads, generation or devices under the direct or indirect control of the aggregator as 

specified in ISO New England Operating Procedure No. 18, Metering and Telemetering Criteria. 

 

(iii) communications and metering are installed and tested for each sub-resource in 

accordance with ISO New England Operating Procedure No, 18, Metering and Telemetering 

Criteria and ISO New England Operating Procedure No. 14, Technical Requirements for 

Generators, Demand Resources and Asset Related Demands.   

 

 III.14.3   Regulation Market Offers. 

(a)  A Market Participant providing Regulation must submit a Supply Offer.  The Supply Offer shall 

remain effective until cancelled or replaced by the Market Participant.  The Supply Offer must specify the 

following offer parameters:  



 

 

(i) Regulation unit status (available/unavailable) 

Regulation unit status for each hour in an Operating Day must be submitted daily prior to the 

close of the Re-Offer Period.  After initial submission, unit status may be modified at any time. 

 

(ii) Regulation High Limit 

For generating units, the Regulation High Limit must be less than or equal to a generating unit’s 

Economic Maximum Limit.  For Dispatchable Asset Related Demand, the Regulation High Limit 

must be greater than or equal to a Dispatchable Asset Related Demand’s Minimum Consumption 

Limit.   

 

(iii) Regulation Low Limit 

For generating units, the Regulation Low Limit must be greater than or equal to a generating 

unit’s Economic Minimum Limit.  For Dispatchable Asset Related Demand, the Regulation Low 

Limit must be less than or equal to a Dispatchable Asset Related Demand’s Maximum 

Consumption Limit.   

 

(iv) Automatic Response Rate (MW/minute) 

 

(v) Regulation Capacity Offer ($/MW) 

The Regulation Capacity Offer price must be greater than or equal to $0/MW and may not exceed 

$100/MW.  A Market Participant may include estimated inter-temporal opportunity costs in its 

Regulation Capacity Offer price. 

 

(vi) Regulation Service Offer ($/MW of instructed movement) 

The Regulation Service Offer price must be greater than or equal to $0/MW of instructed 

movement and may not exceed $10/MW of instructed movement. 

 

(b) Additional Constraints on Offer Parameters.   

(i) Regulation offer parameters that exceed recent historical performance for Regulation 

Capacity or Automatic Response Rate will be constrained to reflect values consistent with the 

demonstrated performance of the Resource.  The Resource of a Market Participant that submits 

offer parameters inconsistent with demonstrated performance will be disqualified from selection 

to provide Regulation until the submitted parameters are modified to be consistent with 

demonstrated performance.  



 

 

 

(ii)  A Resource that is dispatchable in the Real-Time Energy Market and providing 

Regulation shall have its energy dispatch range reduced by twice the amount of the Regulation 

provided as follows:  the upper limit of the Resource’s energy dispatch range will be reduced by 

the amount of Regulation Capacity, and the lower limit of the Resource’s energy dispatch range 

will be increased by the amount of Regulation Capacity.   

 

(c)  Sustainability.  

Regulation Capacity offers for Resources with less than one-hour sustainability will be evaluated in the 

selection process using a capacity value adjusted to reflect historical performance when dispatched at the 

non-adjusted value.  The adjusted value will account for the Resource’s demonstrated ability to follow the 

AGC dispatch signal over an hour at the offered Regulation Capacity level.  The percentage adjustment 

will be reevaluated periodically to account for changes in the performance of the Resource.  Resources 

with no historical performance record will be evaluated pursuant to the regulation resource test 

environment specified in Section III.14.9.   

 

Adjusted Regulation Capacity will be used for the purpose of selecting Resources to meet the Regulation 

Capacity Requirement and for determining Regulation Capacity compensation.     

 

Resources will be dispatched for Regulation in accordance with the unadjusted Regulation Capacity offer 

parameters.     

 

For a storage-based resource, sustainability is measured based on full rate of charge/discharge starting 

from a half-full status.   

 

III.14.4    Regulation Market Administration. 

A Market Participant may modify Regulation offer parameters at any time.  The offered parameters will 

remain in effect until modified by the Market Participant.  The most recent offer parameters will be used 

each time new Resources are selected and until a new selection process is completed.   

 

III.14.5   Regulation Market Resource Selection. 

Resources are selected to provide Regulation from eligible and available Resources to meet the 

Regulation Capacity Requirement and Regulation Service Requirement at the least-cost based on 

Regulation Capacity Offers, Regulation Service Offers, estimated energy opportunity costs, impacts on 



 

 

system production costs, and operational requirements related to reliability, including a minimum 

aggregated response rate and minimizing short-term changes in the assignment of Resources to provide 

Regulation.  For the purposes of least-cost Resource selection, the following penalty factors are used for 

any violation of the Regulation requirements constraint: (1) $100/MW plus the Energy Component of the 

Real-Time Locational Marginal Price at the reference point for each megawatt of Regulation Capacity 

shortfall, and: (2) $10/MW for each megawatt of Regulation Service shortfall.  In addition, selection will 

consider opportunity cost sensitivities associated with large changes in the estimated opportunity cost of a 

Resource due to the shape of the Resource’s Supply Offer price curve.  An eligible Resource may be 

omitted from providing Regulation due to operational restrictions, including, but not limited to, binding 

transmission constraints, planned shutdown prior to the end of the settlement interval, or known or 

anticipated system operating conditions.   

 

The ISO may deviate from the market-based Resource selections to maintain system reliability.  

  

If one or more Resources providing Regulation become unavailable, a new selection process may be 

conducted to obtain the Resources needed to fulfill the Regulation Capacity Requirement and the 

Regulation Service Requirement and new clearing prices determined pursuant to Section III.14.8(a). 

 

In the event one or more Resources have equivalent least-cost characteristics in the selection process, the 

Resource with the larger Regulation Capacity value will be selected or, if the Regulation Capacity value 

is also equal, the Resource with the earliest Supply Offer submission time will be selected. 

 

III.14.6   Delivery of Regulation Market Products. 

Resources selected for Regulation are dispatched to reduce the New England Control Area’s area control 

error as needed to ensure reliability and compliance with NERC and NPCC control standards. 

 

Resources that are generating units are dispatched based on relative response rates using multi-valued 

AGC SetPoints with AGC SetPoint Deadbands.  Resources that are not generating units are dispatched 

using a trinary dispatch that calculates AGC SetPoints equal to one of the following three values: 

Regulation High Limit, Regulation Low Limit, and a midpoint between the Regulation High Limit and 

the Regulation Low Limit.  Dispatch will be coordinated with the objective of achieving consistent and 

non-discriminatory treatment of Resources providing similar offer parameters.  

 



 

 

AGC SetPoints will be established to cost-effectively meet reliability criteria based on the current area 

control error, the Automatic Response Rate and offer parameters of the selected Resources, as well as the 

current and predicted state of the system. 

 

III.14.7   Performance Monitoring. 

The performance of a Resource providing Regulation will be monitored in Real-Time.  For each 

settlement interval, a Resource is considered to be non-performing if, after a grace period, the Resource is 

not responding to AGC SetPoints at a rate at least equal to a percentage of its Automatic Response Rate 

or outside a tolerance band around the AGC SetPoint that is equal to a percentage of the Regulation 

Capacity of the Resource.  The grace period will be between two and four minutes.  The percentage of the 

Automatic Response Rate will be between 80 and 95 percent.  The percentage of the Regulation Capacity 

of the Resource will be between 5 and 15 percent.  The specific values will be published on the ISO’s 

website.   

 

A Resource that changes its direction of movement in a manner inconsistent with the AGC SetPoint is 

considered non-performing for the remainder of the settlement interval.  

 

Compensation adjustments for non-performing Resources are addressed in Section III.14.8(b)(iv).  

 

III.14.8  Regulation Market Settlement and Compensation.  

 

(a) Calculation of Regulation Clearing Prices. 

 

(i) Regulation Service clearing prices. 

The Regulation Service clearing price is set equal to the highest Regulation Service Offer of the 

Resources selected to provide Regulation pursuant to Section III.14.5.  

 

(ii) Regulation Capacity clearing prices.  

The Regulation Capacity clearing price is set such that total compensation from the Regulation 

Service clearing price and the Regulation Capacity clearing price will, based on a uniform 

clearing price applied to all selected Resources, ensure recovery of as-bid costs for Regulation 

Capacity, estimated Regulation Service, estimated energy opportunity costs, and the Resource-

specific incremental cost savings payment determined for each Resource for the planned duration 

of the settlement interval.   



 

 

 

The incremental cost savings provided by each Resource is assessed by determining the least-cost 

selection of Resources as specified in Section III.14.5 both with and without the particular 

Resource.  The incremental cost savings for the settlement interval is the estimated total cost of 

Regulation without the Resource minus the estimated total cost of Regulation with the Resource, 

including the application of penalty factors to any violation of the Regulation requirements 

constraint. 

 

(b) Compensation to Regulation Providers. 

 

(i) A Market Participant with a Resource that is selected to provide Regulation and that 

complies with the dispatch and performance requirements in Section III.14 shall receive: 

(1) A capacity payment equal to the amount of Regulation Capacity selected times 

the Regulation Capacity clearing price.  

 

(2) A service payment equal to the amount of service provided, while the Resource is 

considered to be performing as specified in Section III.14.7, as measured by the absolute 

value of the Resource’s scheduled movement at the claimed rate of response without 

delay, in megawatts, toward the AGC SetPoint in response to AGC dispatch signals times 

the Regulation Service clearing price.  

 

(ii) Calculation of Actual Energy Opportunity Costs. 

A Resource-specific Regulation energy opportunity cost payment for those Resources 

dispatchable in the Real-Time Energy Market is determined for each settlement interval that the 

Resource is selected to provide Regulation.  The Regulation energy opportunity cost payment 

shall be equal to the product of (i) the absolute value of the deviation of the Resource’s dispatch 

level necessary to follow the ISO’s Regulation signals from the Resource’s expected dispatch 

level if it had been dispatched in economic merit order and (ii) the absolute value of the 

difference between the Real-Time Price at the Node associated with the Resource and the 

megawatt weighted average Supply Offer or Demand Bid price for the energy associated with the 

deviation of the Resource’s expected dispatch level if it had been dispatched in economic merit 

order.  Regulation energy opportunity costs are only incurred when a Resource is providing 

Regulation. 

 



 

 

(iii) Make-Whole Payment 

If revenues from the Regulation Capacity clearing price and the Regulation Service clearing price 

are insufficient to cover a Market Participant’s as-bid costs for the actual Regulation Capacity and 

the amount of Regulation Service provided during a settlement interval plus actual energy 

opportunity costs as calculated in Section III.14.8(b)(ii), a make-whole payment will be provided 

for the period that the Resource is considered to be performing as specified in Section III.14.7. 

 

(iv) Performance Adjustments.  

A selected Resource’s capacity payment will be reduced in proportion to the percentage of four-

second AGC cycles during which the Resource was not performing.   

 

(v) Compensation for Replacement Resources 

If system conditions require the ISO to designate additional Resources in order to satisfy 

Regulation requirements for the remainder of a settlement interval without completing the 

selection process described in Section III.14.5, compensation for replacement Resources will be 

made according to the Resource’s actual performance using the Regulation Capacity clearing 

price, the Regulation Service clearing price, and any make-whole payments as specified in 

Section III.14.8(b)(iii).    

 

(c) Regulation Charges. 

Each Market Participant shall have a Regulation charge equal to its pro rata share of the Regulation 

Capacity Requirement and Regulation Service Requirement for the settlement period based on the Market 

Participant’s total Real-Time Load Obligation.  The total cost of providing Regulation for each settlement 

period is charged to Market Participants based on their pro rata share of Real-Time Load Obligation 

during the period.  For the purposes of allocating Regulation charges, the Real-Time Load Obligation of a 

Dispatchable Asset Related Demand providing Regulation shall be limited to the Minimum Consumption 

Limit of the Resource.  

 

(d) Net Energy Settlement for Alternative Technology Regulation Resources. 

During the asset registration process, a Market Participant with an Alternative Technology Regulation 

Resource must determine, in conjunction with any interconnecting Transmission Owner, if the 

interconnection and metering arrangements for the resource will result in the resource’s net energy 

requirements (energy consumption for the energy settlement interval less energy injections for the energy 

settlement interval) being separately reported to the ISO as Real-Time Load Obligation or will be 



 

 

included in the Real-Time Load Obligation of a separate LSE.  If the Alternative Technology Regulation 

Resource has separately metered and reported Real-Time Load Obligation, the Market Participant with 

the resource will pay for the net energy consumed at the Real-Time Price at the resource’s Node. 

 

 

III.14.9  Regulation Market Testing Environment.  

The ISO administers a regulation resource test environment that allows Market Participants to evaluate or 

demonstrate the performance of Resources without an operational history of providing Regulation prior to 

participation in the Regulation Market.  

 

Resources providing Regulation under the regulation resource test environment will be compensated for 

the Regulation Capacity and Regulation Service provided in response to AGC SetPoints at the lowest of 

the Regulation Capacity Offer prices and Regulation Service Offer prices offered for any Resource 

selected during each settlement interval. Resources that are also dispatchable in the Real-Time Energy 

Market will be compensated for Regulation energy opportunity costs incurred while operating under the 

regulation resource test environment.   

 

Resources performing a minimal responsiveness test will not be compensated for Regulation. 

 

A Resource may only provide Regulation under the regulation test environment until sufficient 

operational information has been collected to verify reasonable operating parameters for the Resource or 

to determine that the Resource does not meet the eligibility requirements necessary to participate in the 

Regulation Market. 

 



 

 

III.14    Regulation Market. 

III.14.1   Regulation Market System Requirements. 

The Regulation Capacity Requirement and Regulation Service Requirement are determined based on 

historical control performance and compliance with NERC and NPCC control standards.  The Regulation 

Capacity Requirement and Regulation Service Requirement will be published on the ISO’s website.  

 

During abnormal system conditions, the ISO may deviate from the Regulation Capacity Requirement or 

Regulation Service Requirement to maintain system reliability. 

 

III.14.2   Regulation Market Eligibility. 

To be eligible to provide Regulation, a Resource must satisfy the following conditions:  

(a) Physical Parameters. 

(i) Automatic Response Rate. 

  (1) The minimum Automatic Response Rate is 1 MW/minute. 

(ii) Regulation Capacity. 

(1) The minimum Regulation Capacity of a generating unit will be determined based 

on unit size and operating characteristics and must be greater than or equal to: (a) 10 

megawatts, and; (b) two times the generating unit’s AGC SetPoint Deadband plus one.   

(2) The minimum Regulation Capacity of a Resource that is not a generating unit is 

no less than one megawatt after aggregation.  

 

(b) Regulation Technical Requirements. 

A Resource providing Regulation must: 

(i) be located within the New England Control Area. 

 

(ii) meet the technical requirements specified in ISO New England Operating Procedure No. 

14, Technical Requirements for Generators, Demand Resources and Asset Related Demands and 

ISO New England Operating Procedure No. 18, Metering and Telemetering Criteria. 

 

(iii) be capable of receiving and following AGC SetPoints sent electronically at four-second 

intervals. 

 

(iv) have a demonstrated capability to reliably follow Dispatch Instructions, consistent with 

normal operating characteristics and physical offer parameters, including Regulation Capacity 



 

 

and Automatic Response Rate.  Resources without an operational history of providing Regulation 

must establish and demonstrate this capability as follows: 

(1) Demand Response Regulation Resources, Dispatchable Asset Related Demand, 

Alternative Technology Regulation Resources and any Resource with less than one-hour 

sustainability must participate in the Regulation test environment specified in Section 

III.14.9. 

(2) All Resources must satisfy a minimum responsiveness test that demonstrates that 

a Resource can follow AGC SetPoints. 

 

(c) Aggregation. 

Non-generation sub-resources less than one megawatt in size may be aggregated into a single Resource to 

meet the Regulation Market eligibility requirements specified in Section III.14.2.   

 

A single AGC SetPoint will be sent every AGC cycle to the aggregated Resource.  A Market Participant 

with an aggregated Resource is responsible for management and control of the individual, aggregated 

sub-resources to ensure an accurate aggregate response to the AGC SetPoint.  The sub-resources may be 

geographically dispersed, provided: 

(i) all of the sub-resources are located within the New England Control Area 

 

(ii) the sub-resources are metered and recorded in a manner that allows real-time 

performance to be measured against Dispatch Instructions and provides for the retention of the 

recorded information for purposes of verification, accounting for any performance offsets from 

other loads, generation or devices under the direct or indirect control of the aggregator as 

specified in ISO New England Operating Procedure No. 18, Metering and Telemetering Criteria. 

 

(iii) communications and metering are installed and tested for each sub-resource in 

accordance with ISO New England Operating Procedure No, 18, Metering and Telemetering 

Criteria and ISO New England Operating Procedure No. 14, Technical Requirements for 

Generators, Demand Resources and Asset Related Demands.   

 

 III.14.3   Regulation Market Offers. 

(a)  A Market Participant providing Regulation must submit a Supply Offer.  The Supply Offer shall 

remain effective until cancelled or replaced by the Market Participant.  The Supply Offer must specify the 

following offer parameters:  



 

 

(i) Regulation unit status (available/unavailable) 

Regulation unit status for each hour in an Operating Day must be submitted daily prior to the 

close of the Re-Offer Period.  After initial submission, unit status may be modified at any time. 

 

(ii) Regulation High Limit 

For generating units, the Regulation High Limit must be less than or equal to a generating unit’s 

Economic Maximum Limit.  For Dispatchable Asset Related Demand, the Regulation High Limit 

must be greater than or equal to a Dispatchable Asset Related Demand’s Minimum Consumption 

Limit.   

 

(iii) Regulation Low Limit 

For generating units, the Regulation Low Limit must be greater than or equal to a generating 

unit’s Economic Minimum Limit.  For Dispatchable Asset Related Demand, the Regulation Low 

Limit must be less than or equal to a Dispatchable Asset Related Demand’s Maximum 

Consumption Limit.   

 

(iv) Automatic Response Rate (MW/minute) 

 

(v) Regulation Capacity Offer ($/MW) 

The Regulation Capacity Offer price must be greater than or equal to $0/MW and may not exceed 

$100/MW.  A Market Participant may include estimated inter-temporal opportunity costs in its 

Regulation Capacity Offer price. 

 

(vi) Regulation Service Offer ($/MW of instructed movement) 

The Regulation Service Offer price must be greater than or equal to $0/MW of instructed 

movement and may not exceed $10/MW of instructed movement. 

 

(b) Additional Constraints on Offer Parameters.   

(i) Regulation offer parameters that exceed recent historical performance for Regulation 

Capacity or Automatic Response Rate will be constrained to reflect values consistent with the 

demonstrated performance of the Resource.  The Resource of a Market Participant that submits 

offer parameters inconsistent with demonstrated performance will be disqualified from selection 

to provide Regulation until the submitted parameters are modified to be consistent with 

demonstrated performance.  



 

 

 

(ii)  A Resource that is dispatchable in the Real-Time Energy Market and providing 

Regulation shall have its energy dispatch range reduced by twice the amount of the Regulation 

provided as follows:  the upper limit of the Resource’s energy dispatch range will be reduced by 

the amount of Regulation Capacity, and the lower limit of the Resource’s energy dispatch range 

will be increased by the amount of Regulation Capacity.   

 

(c)  Sustainability.  

Regulation Capacity offers for Resources with less than one-hour sustainability will be evaluated in the 

selection process using a capacity value adjusted to reflect historical performance when dispatched at the 

non-adjusted value.  The adjusted value will account for the Resource’s demonstrated ability to follow the 

AGC dispatch signal over an hour at the offered Regulation Capacity level.  The percentage adjustment 

will be reevaluated periodically to account for changes in the performance of the Resource.  Resources 

with no historical performance record will be evaluated pursuant to the regulation resource test 

environment specified in Section III.14.9.   

 

Adjusted Regulation Capacity will be used for the purpose of selecting Resources to meet the Regulation 

Capacity Requirement and for determining Regulation Capacity compensation.     

 

Resources will be dispatched for Regulation in accordance with the unadjusted Regulation Capacity offer 

parameters.     

 

For a storage-based resource, sustainability is measured based on full rate of charge/discharge starting 

from a half-full status.   

 

III.14.4    Regulation Market Administration. 

A Market Participant may modify Regulation offer parameters at any time.  The offered parameters will 

remain in effect until modified by the Market Participant.  The most recent offer parameters will be used 

each time new Resources are selected and until a new selection process is completed.   

 

III.14.5   Regulation Market Resource Selection. 

Resources are selected to provide Regulation from eligible and available Resources to meet the 

Regulation Capacity Requirement and Regulation Service Requirement at the least-cost based on 

Regulation Capacity Offers, Regulation Service Offers, estimated energy opportunity costs, impacts on 



 

 

system production costs, and operational requirements related to reliability, including a minimum 

aggregated response rate and minimizing short-term changes in the assignment of Resources to provide 

Regulation.  For the purposes of least-cost Resource selection, the following penalty factors are used for 

any violation of the Regulation requirements constraint: (1) $100/MW plus the Energy Component of the 

Real-Time Locational Marginal Price at the reference point for each megawatt of Regulation Capacity 

shortfall, and: (2) $10/MW for each megawatt of Regulation Service shortfall.  In addition, selection will 

consider opportunity cost sensitivities associated with large changes in the estimated opportunity cost of a 

Resource due to the shape of the Resource’s Supply Offer price curve.  An eligible Resource may be 

omitted from providing Regulation due to operational restrictions, including, but not limited to, binding 

transmission constraints, planned shutdown prior to the end of the settlement interval, or known or 

anticipated system operating conditions.   

 

The ISO may deviate from the market-based Resource selections to maintain system reliability.  

  

If one or more Resources providing Regulation become unavailable, a new selection process may be 

conducted to obtain the Resources needed to fulfill the Regulation Capacity Requirement and the 

Regulation Service Requirement and new clearing prices determined pursuant to Section III.14.8(a). 

 

In the event one or more Resources have equivalent least-cost characteristics in the selection process, the 

Resource with the larger Regulation Capacity value will be selected or, if the Regulation Capacity value 

is also equal, the Resource with the earliest Supply Offer submission time will be selected. 

 

III.14.6   Delivery of Regulation Market Products. 

Resources selected for Regulation are dispatched to reduce the New England Control Area’s area control 

error as needed to ensure reliability and compliance with NERC and NPCC control standards. 

 

Resources that are generating units are dispatched based on relative response rates using multi-valued 

AGC SetPoints with AGC SetPoint Deadbands.  Resources that are not generating units are dispatched 

using a trinary dispatch that calculates AGC SetPoints equal to one of the following three values: 

Regulation High Limit, Regulation Low Limit, and a midpoint between the Regulation High Limit and 

the Regulation Low Limit.  Dispatch will be coordinated with the objective of achieving consistent and 

non-discriminatory treatment of Resources providing similar offer parameters.  

 



 

 

AGC SetPoints will be established to cost-effectively meet reliability criteria based on the current area 

control error, the Automatic Response Rate and offer parameters of the selected Resources, as well as the 

current and predicted state of the system. 

 

III.14.7   Performance Monitoring. 

The performance of a Resource providing Regulation will be monitored in Real-Time.  For each 

settlement interval, a Resource is considered to be non-performing if, after a grace period, the Resource is 

not responding to AGC SetPoints at a rate at least equal to a percentage of its Automatic Response Rate 

or outside a tolerance band around the AGC SetPoint that is equal to a percentage of the Regulation 

Capacity of the Resource.  The grace period will be between two and four minutes.  The percentage of the 

Automatic Response Rate will be between 80 and 95 percent.  The percentage of the Regulation Capacity 

of the Resource will be between 5 and 15 percent.  The specific values will be published on the ISO’s 

website.   

 

A Resource that changes its direction of movement in a manner inconsistent with the AGC SetPoint is 

considered non-performing for the remainder of the settlement interval.  

 

Compensation adjustments for non-performing Resources are addressed in Section III.14.8(b)(iv).  

 

III.14.8  Regulation Market Settlement and Compensation.  

 

(a) Calculation of Regulation Clearing Prices. 

 

(i) Regulation Service clearing prices. 

The Regulation Service clearing price is set equal to the highest Regulation Service Offer of the 

Resources selected to provide Regulation pursuant to Section III.14.5.  

 

(ii) Regulation Capacity clearing prices.  

The Regulation Capacity clearing price is set such that total compensation from the Regulation 

Service clearing price and the Regulation Capacity clearing price will, based on a uniform 

clearing price applied to all selected Resources, ensure recovery of as-bid costs for Regulation 

Capacity, estimated Regulation Service, estimated energy opportunity costs, and the Resource-

specific incremental cost savings payment determined for each Resource for the planned duration 

of the settlement interval.   



 

 

 

The incremental cost savings provided by each Resource is assessed by determining the least-cost 

selection of Resources as specified in Section III.14.5 both with and without the particular 

Resource.  The incremental cost savings for the settlement interval is the estimated total cost of 

Regulation without the Resource minus the estimated total cost of Regulation with the Resource, 

including the application of penalty factors to any violation of the Regulation requirements 

constraint. 

 

(b) Compensation to Regulation Providers. 

 

(i) A Market Participant with a Resource that is selected to provide Regulation and that 

complies with the dispatch and performance requirements in Section III.14 shall receive: 

(1) A capacity payment equal to the amount of Regulation Capacity selected times 

the Regulation Capacity clearing price.  

 

(2) A service payment equal to the amount of service provided, while the Resource is 

considered to be performing as specified in Section III.14.7, as measured by the absolute 

value of the Resource’s scheduled movement at the claimed rate of response without 

delay, in megawatts, toward the AGC SetPoint in response to AGC dispatch signals times 

the Regulation Service clearing price.  

 

(ii) Calculation of Actual Energy Opportunity Costs. 

A Resource-specific Regulation energy opportunity cost payment for those Resources 

dispatchable in the Real-Time Energy Market is determined for each settlement interval that the 

Resource is selected to provide Regulation.  The Regulation energy opportunity cost payment 

shall be equal to the product of (i) the absolute value of the deviation of the Resource’s dispatch 

level necessary to follow the ISO’s Regulation signals from the Resource’s expected dispatch 

level if it had been dispatched in economic merit order and (ii) the absolute value of the 

difference between the Real-Time Price at the Node associated with the Resource and the 

megawatt weighted average Supply Offer or Demand Bid price for the energy associated with the 

deviation of the Resource’s expected dispatch level if it had been dispatched in economic merit 

order.  Regulation energy opportunity costs are only incurred when a Resource is providing 

Regulation. 

 



 

 

(iii) Make-Whole Payment 

If revenues from the Regulation Capacity clearing price and the Regulation Service clearing price 

are insufficient to cover a Market Participant’s as-bid costs for the actual Regulation Capacity and 

the amount of Regulation Service provided during a settlement interval plus actual energy 

opportunity costs as calculated in Section III.14.8(b)(ii), a make-whole payment will be provided 

for the period that the Resource is considered to be performing as specified in Section III.14.7. 

 

(iv) Performance Adjustments.  

A selected Resource’s capacity payment will be reduced in proportion to the percentage of four-

second AGC cycles during which the Resource was not performing.   

 

(v) Compensation for Replacement Resources 

If system conditions require the ISO to designate additional Resources in order to satisfy 

Regulation requirements for the remainder of a settlement interval without completing the 

selection process described in Section III.14.5, compensation for replacement Resources will be 

made according to the Resource’s actual performance using the Regulation Capacity clearing 

price, the Regulation Service clearing price, and any make-whole payments as specified in 

Section III.14.8(b)(iii).    

 

(c) Regulation Charges. 

Each Market Participant shall have a Regulation charge equal to its pro rata share of the Regulation 

Capacity Requirement and Regulation Service Requirement for the settlement period based on the Market 

Participant’s total Real-Time Load Obligation.  The total cost of providing Regulation for each settlement 

period is charged to Market Participants based on their pro rata share of Real-Time Load Obligation 

during the period.  For the purposes of allocating Regulation charges, the Real-Time Load Obligation of a 

Dispatchable Asset Related Demand providing Regulation shall be limited to the Minimum Consumption 

Limit of the Resource.  

 

(d) Net Energy Settlement for Alternative Technology Regulation Resources. 

During the asset registration process, a Market Participant with an Alternative Technology Regulation 

Resource must determine, in conjunction with any interconnecting Transmission Owner, if the 

interconnection and metering arrangements for the resource will result in the resource’s net energy 

requirements (energy consumption for the energy settlement interval less energy injections for the energy 

settlement interval) being separately reported to the ISO as Real-Time Load Obligation or will be 



 

 

included in the Real-Time Load Obligation of a separate LSE.  If the Alternative Technology Regulation 

Resource has separately metered and reported Real-Time Load Obligation, the Market Participant with 

the resource will pay for the net energy consumed at the Real-Time Price at the resource’s Node. 

 

 

III.14.9  Regulation Market Testing Environment.  

The ISO administers a regulation resource test environment that allows Market Participants to evaluate or 

demonstrate the performance of Resources without an operational history of providing Regulation prior to 

participation in the Regulation Market.  

 

Resources providing Regulation under the regulation resource test environment will be compensated for 

the Regulation Capacity and Regulation Service provided in response to AGC SetPoints at the lowest of 

the Regulation Capacity Offer prices and Regulation Service Offer prices offered for any Resource 

selected during each settlement interval. Resources that are also dispatchable in the Real-Time Energy 

Market will be compensated for Regulation energy opportunity costs incurred while operating under the 

regulation resource test environment.   

 

Resources performing a minimal responsiveness test will not be compensated for Regulation. 

 

A Resource may only provide Regulation under the regulation test environment until sufficient 

operational information has been collected to verify reasonable operating parameters for the Resource or 

to determine that the Resource does not meet the eligibility requirements necessary to participate in the 

Regulation Market. 

 

 


