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Introduction

About This Manual
This is the ISO New England Manual for the Regulation Market (M-REG).  The reader is referred first to Market Rule 1 for an explanation and information regarding the operation of the markets.  Terms that are capitalized in this manual generally are defined in Section I of the ISO Tariff.

Section 1: Regulation Market Business Rules
1.1 Regulation Unit Criteria and Offer Components
(1)
The following unit criteria must be met:
(a)
Unit must meet the minimum technical requirements for Generators as described in OP-18, Section V.C. and OP-14.

(b)
Unit must be capable of Regulation control.

(c)
Unit must be able to receive an AGC Setpoint signal.

(d)
Unit must demonstrate minimum performance standards in accordance with the Regulation Testing and Auditing Procedures specified within this manual or will be limited in the amount of Regulation MW offered based on the performance test results, as specified in Market Rule 1, Section III.1.10.1A(e).

(2)
The following information, applicable for the entire 24 hour period for which it is submitted, must be supplied prior to the close of the Re-Offer Period, through the Market User Interface (MUI):
(a)
Hourly Regulating Unit Status (available, unavailable).

(b)
Regulation Capability will be calculated automatically as the lesser of five times the Automatic Response Rate and one-half of the difference between the Regulation High Limit and the Regulation Low Limit.
(c)
Regulation Offer Price ($/MWh).  The Offer Price may not exceed the price cap as specified under Market Rule 1.
(d)
Hourly Regulation High Limits and hourly Regulation Low Limits.

(e)
Automatic Response Rate (minimum 1 MW/minute).

The Regulation High Limit will be restricted to be less than or equal to a unit’s Economic Maximum and the Regulation Low Limit will be restricted to be greater than or equal to a unit’s Economic Minimum.
(3)
The minimum regulating range associated with a valid Regulation Supply Offer is equal to the greater of 10 megawatts or two times the generating unit’s AGC Setpoint Deadband plus one.  The AGC Setpoint Deadband is calculated by the ISO on a unit specific basis and is based upon generating unit size and operating characteristics.  Market Participants will receive notification via the MUI if the Regulation High Limits and Regulation Low Limits do not produce a valid regulating range or if the submitted Automatic Response Rate is less than the minimum required.
(4)
For those units that were available to provide Regulation based on their Regulation Supply Offer submitted as of the close of the Re-Offer Period, the unit regulating status may be changed from available to unavailable through direct communication with the ISO only in the event the unit is experiencing a physical restriction that is preventing the unit from providing Regulation service in accordance with the Regulation offer submitted.
 (5)
Limited Energy Generators (LEG) that are operating in the limited energy mode during a given hour will not be assigned Regulation.  In the event a Market Participant with a LEG unit desires to participate in the Regulation Market, the Designated Entity for the unit must request to Self-Schedule Regulation and redeclare the unit’s Regulation High Limits and Regulation Low Limits to be consistent with the LEG hourly MWh limit.  Such requests and Redeclarations can be submitted any time after the close of the Regulation Market offer period.

(6)
Self-Schedule Regulation requests may be submitted any time within the Operating Day provided that at least 60 minutes have elapsed from the last time the unit ceased to provide Self-Scheduled Regulation.  The ISO will generally approve Self-Schedule Regulation requests unless such request causes system reliability problems or approval of such requests would cause Regulation Capability to be provided in excess of the Regulation Requirement.  If the analysis of the Self-Schedule Regulation request is completed by the ISO within 30 minutes following the start of the operating hour, the ISO will implement or deny the requested change immediately.  If the analysis of the Self-Schedule Regulation request cannot be completed within 30 minutes following the start of the operating hour, the analysis will be completed within the first 30 minutes of the following hour.
(7)
A Market Participant providing Self-Scheduled Regulation may not request a change to Self-Schedule status until at least 60 minutes have elapsed following the initial Self-Schedule request implementation unless the generating unit is experiencing a physical limitation in accordance with Section 1.1(4) of this manual.

(8)
A Generator is eligible for Regulation assignment per Section 1.4 of this manual if all of the following criteria are met: 

(a)
the Generator meets the requirements of Section 1.1(1) of this manual;

(b)
the Generator’s Supply Offer was submitted as available for Regulation and it has not been re-declared as unavailable;

(c)
the Generator is presently being dispatched in the energy market;

(d)
the Generator is not experiencing telemetry or other data quality problems; 

(e)
if the Generator’s current generation is outside of the range specified by its Regulation Low Limit plus its Regulation Capability and its Regulation High Limit minus its Regulation Capability, the Generator must be capable of:

(i)
achieving an output level within this range using manual ramp rate within a duration specified by the ISO (e.g., 12 minutes); and 
(f)
the regulating range requirements of Section 1.1(2) of this manual and the minimum Automatic Response Rate requirements of Sections 1.1(2) and 1.1(3) of this manual are met.

1.2 Regulation Requirement Determination

(1) The Regulation Requirement is determined in whole MW for each hour of the Operating Day and represents the amount of Regulation Capability required in each hour of the Operating Day.
(2) The Regulation Requirement is determined based on historical control performance and is posted on the ISO’s website based on month, day-type and hour.  The requirement is selected by the ISO to meet ISO, NERC and NPCC control standards.  The requirements may be adjusted by the ISO as needed to assure continued compliance with these standards.
(3)
The ISO clears the Regulation market and assigns Regulation in Real-Time in order to satisfy the Regulation Requirement.  After the Re-Offer Period, the ISO calculates the amount of regulating capability that needs to be scheduled by the ISO by comparing Self-Scheduled regulating capability to the Regulation Requirement.
(4)
During Emergency Conditions, the ISO may deviate from the Regulation Requirement to maintain system reliability.

Only the Regulation Requirement is reported to Market Participants prior to the next Operating Day.  Hourly Market Participant Regulation Obligations are determined after-the-fact, based on the Market Participant’s ratio share of Real-Time Load Obligations.  Market Participants can estimate their share of the Regulation Requirement in advance by comparing their hourly load forecast to the ISO’s hourly load forecasts.

1.3 Regulation Offer Period

Market Participants submit Regulation Supply Offers for each generation Resource that is available and qualified to provide Regulation, designated as Self-Scheduled or available for ISO scheduling.  This offer information is submitted through the ISO eMKT web site.

(1) A Supply Offer for Regulation must be submitted prior to the close of the Re-Offer Period.  Regulation offers may not be submitted between the offer submission deadline for the Day-Ahead Energy Market and the start of the Re-Offer Period.
(2) The default values for regulating units initially entering the Regulation Market will be the Regulation Availability status set to unavailable and the Regulation Supply Offer price set equal to zero.  These default values will remain in effect until changes by the Market Participant associated with the unit.  Regulation Supply Offer prices then carry forward on a day-to-day basis until changed by the Market Participant.
(3) Market Participants update regulating unit operating limits and availability through communication to the ISO as a Redeclaration. 

1.4 Regulation Assignment

The ISO assigns Regulation to eligible generating units in accordance with Market Rule 1, Section III.1.11.5(b).    

1.5 Regulation Clearing Price Calculation

The ISO calculates the hourly Real-Time Regulation Clearing Price in accordance with Market Rule 1, Section III.3.2.2(e).  The preliminary hourly Regulation Clearing Prices are posted to the ISO’s website.  Final hourly Regulation Clearing Prices will be posted in accordance with Section III.2.9(a) of Market Rule 1.

1.6 Regulation Market Operations in Real-Time

(1)
The ISO EMS sends AGC Setpoint signals to each generating unit assigned as providing Regulation.

(2)
Generating unit Regulation assignment changes generally occur from hour to hour to meet changing hourly Regulation Requirements and may occur during the hour to meet changing system conditions.

Section 2: Settlements
2.1 Overview

The following information provides an overview of the Regulation settlement process.  

(1)
Regulation settlement is a zero-sum calculation based on the Regulation provided to the Market for Regulation by generation owners and purchased from the Market for Regulation by Market Participants with Regulation Obligations.

(2)
Regulation Service Megawatts in an hour are calculated as the sum of the absolute value of positive and negative movement requested by the ISO while providing Regulation within the hour.  The computation of Regulation Service Megawatts assumes that generators providing Regulation will track their AGC Setpoint signals at their claimed Automatic Response Rate without delay or overshoot.  This tracking computation is known as Perfect AGC Response (PERFAGC).  The Regulation Service Megawatts are computed as the sum of absolute values of the differences in PERFAGC between successive four second samples during an hour while providing Regulation.  

(3)
Regulation credits are awarded to generation owners that have either Self-Scheduled Regulation or provided Pool-Scheduled Regulation into the Market for Regulation.  For hourly settlement purposes, generators providing Regulation are considered to be Self-Scheduled for Regulation if Self-Scheduled Regulation was provided for any portion of an hour, unless the ISO directed that Generator to provide Pool-Scheduled Regulation during the hour for reliability purposes.  

(a)
From the Regulation log, the ISO identifies each Generator (both Pool-Scheduled Resources and Self-Scheduled Resources) that was providing Regulation during an hour and the number of minutes each Generator was providing Regulation during the hour.  

(b)
From the Regulation log, ISO retrieves each Generator’s Regulation Service Megawatts and each Generator’s Regulation Capability.
(c)
The ISO calculates, for each Generator that was providing Regulation, the Time-on-Regulation Megawatts:
Time-on-Regulation Megawatts = (minutes providing Regulation / 60) * Regulation Capability  

(d)
The ISO calculates the hourly Time-on-Regulation Credit by multiplying each Generator’s Time-on-Regulation Megawatts during the hour by the RCP for that hour.
Time-on-Regulation Credit = Time-on-Regulation MW * RCP

(e)
The ISO calculates the hourly Regulation Service Credit by multiplying each Generator’s Regulation Service Megawatts, in megawatts, during the hour by the RCP for that hour multiplied by the Capacity-to-Service Ratio.
Regulation Service Credit = Regulation Service MW * RCP * Capacity-to-Service Ratio

(4)
The Regulation Opportunity Cost calculation takes into account the hourly integrated values of:
(a)
Economic Limits (EcoMax, EcoMin) while Regulation is being provided.
(b)
Estimation of actual generation while successfully providing Regulation, which is the integrated (at four second resolution) value while Regulation is being provided of PERFAGC.  See Section 2.1(2) of this manual for calculation details.

(c)
Minutes of Regulation successfully provided during the hour.
(d)
Final Nodal LMP for the hour.
Sampling of the above data occurs at intervals within the hour.  Regulation Opportunity Costs are calculated pursuant to Market Rule 1, Section III.3.2.2(i).  The economic dispatch point is the highest energy output level corresponding to the Nodal LMP for the hour, constrained by EcoMax and EcoMin.
(5)
The ISO sums the Time-on-Regulation Credits, and Regulation Service Credits and any make-whole payments as calculated under Market Rule 1, Section III.3.2.2(j) for each Market Participant Generator to determine the hourly unit regulation credit for that Generator.

(6)
The ISO sums the Market Participant’s unit regulation credits for the hour, taking into account each Market Participant’s Ownership Share in Generators receiving unit regulation credits, to determine the Market Participant Regulation Credit for the hour.

(7)
The ISO sums the Time-on-Regulation Credits and Regulation Service Credits, respectively, for each Market Participant to determine the pool Time-on-Regulation Credits and the pool Regulation Service Credits.
(8)
Each Market Participant buying Regulation from the Regulation Market is charged a pro-rata share of the total Time-on-Regulation Credits and total Regulation Service Credits based upon their Regulation Obligations.  Market Participants are allocated a share of total Regulation make-whole cost credits based upon their hourly Net Regulation Purchases.  Make-whole costs are calculated in accordance with Market Rule 1, Section III.3.2.2(j).  Net Regulation Purchase are determined hourly by reducing each Market Participant’s Regulation Obligation by the amount of that Market Participant’s Self-Scheduled Regulation (this value is set to zero if the Market Participant’s Self-Scheduled Regulation exceeds that Market Participant’s Regulation Obligation). 

(a)
From the Regulation log, the ISO sums the total amount of Regulation assigned (both pool-scheduled and Self-Scheduled) during an hour. 

(b)
The ISO determines each Market Participant’s Real-Time Load Obligation ratio share based on values submitted to the ISO by the Assigned Meter Reader.

Real-Time Load Obligation Ratio Share = 

Sum of Market Participant Real-Time Load Obligation over all Locations

Sum of all Market Participant Real-Time Load Obligations over all Locations

(c)
The ISO calculates each Market Participant’s hourly Regulation Obligation by multiplying that Market Participant’s Real-Time Load Obligation Ratio Share for that hour by the total amount of Regulation provided in that hour.

Regulation Obligation = Real-Time Load Obligation Ratio Share * total Regulation provided

(d)
The ISO calculates the hourly Charge for each Market Participant transacting in the Regulation Market by multiplying the Market Participant’s pro-rata share of pool Regulation in megawatts during the hour by the sum of pool Time-on-Regulation Credits and pool Regulation Service Credits for that hour.

Regulation Charge = (Participant Regulation Obligation / pool Regulation) * (pool Time-on-Regulation Credit + pool Regulation Service Credit)

(e)
The ISO calculates the amount of Regulation each Market Participant purchased from the Regulation Market by subtracting the amount of Self-Scheduled Regulation MW provided by that Market Participant from that Market Participant’s Regulation Obligation for the hour. 

Net Regulation Purchase = Regulation Obligation + Self-Scheduled Regulation MW

If this value is greater than zero, it is set equal to zero.

[Note: Regulation Obligation is a negative quantity and Self-Scheduled Regulation reduces that obligation.]

(f)
If any Regulation make-whole costs were credited to Regulation providers, each Regulation buyer is allocated a share of these hourly costs based on the amount of net Regulation they purchased from the Regulation Market that hour. 

Regulation Make-Whole Cost Charge = Total Regulation Make-Whole Cost Credits * (Net Regulation Purchase / Total Net Regulation Purchase)

(g)
The ISO sums the Regulation Charges (both Regulation Charges and Regulation   make-whole cost charges) to determine the total hourly Charge for Regulation for each Market Participant.

2.2 Regulation Testing and Auditing Procedures

In order to ensure the quality of Regulation supplied to the New England Control Area, the following quality standard is defined.  A generating unit must meet this quality standard in order to continue to offer Regulation for sale into the Regulation Market at previously offered MW levels.  

The Automatic Response Rate (MW/minute) will be monitored in parallel with the Regulation Capability.

2.3 Monitoring Period

For monitoring compliance of the generating unit with respect to the offered MW amount of Regulation, the ISO will normally use actual generating unit performance during normal operations.  The ISO may also issue Dispatch Instruction(s) to the Designated Entity specifically to facilitate Regulation monitoring.  The ISO will not order a generating unit on-line for the purpose of conducting a Regulation audit.  The ISO will record generating unit performance during a monitoring period utilizing data available from the Energy Management System (EMS).  The ISO will retrieve AGC Setpoint and instantaneous actual generation values at four-second resolution from its historical database, and then select a qualifying measurement interval.

All qualifying measurement intervals share the following characteristics:

(1)
Generation output remains between the Regulation Low Limit and the Regulation High Limit throughout the period.

(2)
The qualifying measurement interval begins when the AGC Setpoint value makes a transition from deviating from instantaneous actual generation by less than the megawatts of Regulation per the Supply Offer to deviating from the instantaneous actual generation by an amount equal to (or greater than) the megawatts of Regulation per the Supply Offer.

(3)
The AGC Setpoint value continues to deviate in the same direction from the instantaneous actual generation observed at the start of the measurement interval for at least five minutes by an amount greater than or equal to the megawatts of Regulation per the Supply Offer.

(4)
The qualifying measurement interval ends when the deviation of the instantaneous actual generation is reasonably close to the most current AGC Setpoint, using an appropriate deadband.

2.4 Performance Calculations

The ISO analyzes samples for actual Regulation Capability being provided.  The Regulation Capability Test Score is determined by expressing as a percentage the ratio of Actual Regulation Capability to Regulation Capability per the Supply Offer.
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The ISO maintains a record of up to 11 of the most current Regulation Capability Test Scores that can be used for analysis.  There must be at least six Test Scores available for the ISO to compute a compliance rating.  When six or more test scores are available, the ISO excludes the lowest score and computes the Regulation Capability Compliance Rating as the average of the remaining Regulation Capability Test Scores.
The ISO analyzes samples for actual Automatic Response Rate.  The Automatic Response Rate Test Score is determined by expressing as a percentage the ratio of Actual Automatic Response Rate to Automatic Response Rate per the Supply Offer.
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The ISO maintains a record of up to 11 of the most current Automatic Response Rate Test Scores that can be used for analysis.  There must be at least six Automatic Response Rate Test Scores available for the ISO to compute a compliance rating.  When six or more test scores are available, the ISO excludes the lowest score and computes the Automatic Response Rate Compliance Rating as the average of the remaining Automatic Response Rate Test Scores.
2.5 Performance Records

Upon request, Designated Entities are provided with a copy of each Regulation audit report associated with its Generators.  The report includes the following:

(1)
Date and time of the start of the qualifying measurement interval

(2)
Date and time of the end of the qualifying measurement interval

(3)
Regulation Capability per the Supply Offer in megawatts

(4)
Observed Regulation Capability provided in megawatts

(5)
Regulation Capability Test Score

(6)
Regulation Capability Compliance Rating

(7)
Audited Regulation Capability quantity in the case of an audit failure

(8)
Automatic Response Rate per the Supply Offer in megawatt/minute

(9)
Observed Automatic Response Rate in megawatt/minute

(10)
Automatic Response Rate Test Score

(11)
Automatic Response Rate Compliance Rating

(12)
Audited Automatic Response Rate in the case of an audit failure

The ISO retains the instantaneous actual generation and AGC Setpoint at four‑second resolution for the most current Regulation Capability and Automatic Response Rate measurements included in the evaluation process.

2.6 Audit Frequency

All Resources providing Regulation are audited by the ISO for this service on at least a quarterly basis.

2.7 Consequences of a Deficiency

The Audited Automatic Response Rate will be deemed equal to the most recently calculated Automatic Response Rate Compliance Rating times the Automatic Response Rate quantities utilized in that Compliance Rating calculation, rounded to the nearest tenth of a megawatt.
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