ISO New England Manual for

Forward Reserve and Real-Time Reserve
Manual M-36

Revision: 21
Effective Date: March 1, 2017

Prepared by
ISO New England Inc.

ISO-NE PUBLIC



ISO New England Manual for

Forward Reserve and Real-

1ISO New England Inc.
Revision 21, Effective Date: March 1, 2017
ISO-NE PUBLIC



Forward Reserve and Real-Time Reserve Manual
Table of Contents

3.2 Forward Reserve Resource ENGIDHITY ........ccoovviiiiiniiece e 3-2

3.3 Forward Reserve Resource Perfomance AUITS ..... ... 3-3

Section 4: Delivery of Forward Reserve

4.1 Overview of Forward Reserve Delivery ACCOUNTING .......ccovveeviveriesieieee e 4-1

4.2 Mitigation of Forward Reserve Resource Offers.........cccccevviieivcieiieseene e 4-2

Section 5: Non-Delivery Consequences

5.1 Failure-t0-ReServe CONSEQUEINCES ........ccuririeieierieniesiestesiesieeeeee e sre s b 5-1
5.2 Failure-to-Activate CONSEUENCES ........ccuvieeieieierieste sttt sb et 5-2
5.2.1 Failure-to-Activate Determination ...........cccooeiivereiieiiese e 5-2
5.2.2 Further Consequences of Failure-to-ACtiVate ...........cccevveveiiece s, 5-2

1ISO New England Inc.
Revision 21, Effective Date: March 1, 2017
ISO-NE PUBLIC



Forward Reserve and Real-Time Reserve Manual
Table of Contents

6.5.2 Real-Time Reserve CreditS .......cceeeeeeeennnns
6.5.2.1 1SO Actions + Real-Time Reserve Credits

1ISO New England Inc.
Revision 21, Effective Date: March 1, 2017
ISO-NE PUBLIC



Forward Reserve and Real-Time Reserve Manual

Table of Contents

ISO New England Manual for

Forward Reserve and Real-Time Reserve

List of Figures and Tables

Table 2.1: Reserve Zone Definition

1ISO New England Inc.
Revision 21, Effective Date: March 1, 2017

ISO-NE PUBLIC





http://www.iso-ne.com/

Forward Reserve and Real-Time Reserve Manual
Introduction

References

The references to other documents that provide background or additional detail directly
related to the ISO New England Manual for Forward Reserve and Real-Time Reserve are:

Market Rule 1

ISO New England Manual for Market Operations, M-11

ISO New England Manual for Installed Capacity, M-20

ISO New England Manual for Market Rule 1 Accounting, M-28

ISO New England Manual for Definitions & Abbreviations, M-35
Applicable ISO New England Operating Procedures

1ISO New England Inc.

INT-2
Revision 21, Effective Date: March 1, 2017

ISO-NE PUBLIC



1ISO New England Inc.
Revision

1-1



Forward Reserve



Forward Reserve and Real-Time Reserve Manual
Section 1: Overview of Forward Reserve Market Operations

1ISO New England Inc.
Revision 21, Effective Date: March 1, 2017
ISO-NE PUBLIC

1-3









Forward Reserve and Real-Time Reserve Manual
Section 2: Forward Reserve Auction Process

2.2.3 Local Forward Reserve Requirements

Consistent with ISO New England Operating Procedure 19 (OP- DQG KH ,621V
operational practice, local Forward Reserve Requirements for applicable Reserve Zones will
reflect the need for 30-minute contingency response to provide 2nd contingency coverage in
import-constrained areas. The Forward Reserve Requirement for each applicable Reserve
Zone can be satisfied only by Resources capable of providing TMOR or higher quality
reserve products that are located within the applicable Reserve Zone. The Forward Reserve
Auction will clear the amount of TMOR required to meet the Reserve Zone local Forward
Reserve Requirement as defined in Sections 2.2.4 and 2.2.5.

2.2.4 Calculation of Local Forward Reserve Requirements
Under current operating practice, the locational Operating Reserve Requirement is
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2.3 Determination of Forward Reserve Threshold Price

Market Participants with Forward Reserve Resources must offer corresponding Blocks of
energy associated with these Resources at or above the Forward Reserve Threshold Price in
order for the Forward Reserve assigned to these Resources to qualify as meeting the Market
3DUILFLSDQIV] )RUZDUG SHVHUYH 2Eligation. The formula for determining the Forward
Reserve Threshold Price is fixed for the duration of a Forward Reserve Procurement Period.
The Forward Reserve Threshold Price changes daily with fuel price indices. In successive
auctions, the 1SO will reevaluate the Forward Reserve Threshold Price formula on the basis
of experience, expected operating conditions and other relevant information.

The Forward Reserve Threshold Price is calculated as the product of the Forward Reserve
Heat Rate and the Forward Reserve Fuel Index. The calculation of the Forward Reserve
Threshold Price is described in Section 111.9.6.2 of Market Rule 1. The Forward Reserve
Threshold Price shall not exceed $1,000/MWh, consistent with the Supply Offer and
Demand Bid price limitation specified in Market Rule 1.

The Forward Reserve Heat Rate is fixed in the notice of the auction. It does not change
during a Forward Reserve Procurement Period. The Forward Reserve Heat Rate will be
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2.5 Forward Reserve Auction Offers

Forward Reserve Auction Offers are submitted on a portfolio basis and thus specific
physical Resources are not identified prior to the auction. Forward Reserve Auction Offers
must specify the following:

(1) The Reserve Zone the offer is applicable to;

(2) For each reserve category (TMNSR and TMOR) a set of Forward Reserve Auction
Offers in the form of MW and $/MW-Month amounts. Up to 20 such offer Blocks are
permitted per offer per reserve category. Each Block must be at least 1 MW in size and
in ascending $/MW-Month cost order.

Only Market Participants may submit Forward Reserve Auction Offers into the Forward
Reserve Auction and Forward Reserve Auction Offers cannot exceed the Forward Reserve
Offer Cap.
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Section 3: Assignment of Forward Reserve Obligations

Welcome to the Assignment of Forward Reserve Obligations Section of the 1SO New
England Manual for Forward Reserve and Real-Time Reserve. In this Section you will
find the following information:

A description of the process required for assignment of Forward Reserve Obligations to
eligible Resources

Forward Reserve Resource eligibility requirements

Performance Audit requirements

3.1 Forward Reserve Obligation Assignment

A Market Participant with Forward Reserve Obligation obtained as a result of a Forward
Reserve Auction must convert that Forward Reserve Obligation into Resource specific
Forward Reserve Obligations by assigning Forward Reserve to its Forward Reserve
Resources (see Section 3.2 for eligibility requirements). This Resource specific assignment
of Forward Reserve must be completed as provided under Market Rule 1 Section 111.9.5.1 by
the Lead Market Participant for the Resource(s).

3.1.1 Ownership Share in Forward Reserve Resource

A Market Participant may only fulfill its Forward Reserve Obligation by assigning Forward
Reserve to Forward Reserve Resource(s) in which the Market Participant has an Ownership
Share. The status of a Market Participant as an affiliate of another Market Participant that
has an Ownership Share in a Forward Reserve Resource is not taken into consideration in
determining whether the Market Participant has satisfied its Forward Reserve Obligation. If
a Market Participant with a Forward Reserve Obligation does not have an Ownership Share
in a Forward Reserve Resource, the Market Participant may transfer its Forward Reserve
Obligation through an Internal Bilateral Transaction. In the event that more than one Market
Participant has an Ownership Share in a Forward Reserve Resource, the Forward Reserve
assigned to that Resource will be allocated pro-rata by Ownership Share.

3.1.2 Internal Bilateral Transactions for Forward Reserve

Market Participants may enter into hourly Internal Bilateral Transactions for Forward
Reserve on a daily basis. Internal Bilateral Transactions for Forward Reserve must be
entered by the buyer and subsequently confirmed by the seller through the Market User
Interface prior to 1700 hours (prevailing Eastern Time) on the second (2" Business Day
after the applicable Operating Day. See the 1SO New England User Guide for submitting
Internal Bilateral Transactions via SMS for additional information regarding submittal of
Internal Bilateral Transactions for Forward Reserve.
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3.3 Forward Reserve Resource Performance Audits

Forward Reserve Resources are subject to all the Resource performance audits and testing as
described in Section 111.9.5 of Market Rule 1.

1ISO New England Inc. 3-3
Revision 21, Effective Date: March 1, 2017
ISO-NE PUBLIC



Section 4: Delivery of Forward Reserve

Welcome to the Delivery of Forward Reserve Section of the ISO New England Manual for
Forward Reserve and Real-Time Reserve. In this Section you will find the following
information:

An overview description of how the amount of delivered Forward Reserve is determined

Mitigation of Forward Reserve Resource Supply Offers

4.1 Overview of Forward Reserve Delivery Accounting

In order to be eligible to receive Forward Reserve Credits, Market Participants must
VXFFHWIX00\ GHOLYHU WKHLU )RUZDUG SHVHUYH SHVRXUFHIV FDSDELOLIN #R IKH SHDO0-Time Energy
Market by offering such capability as Supply Offers or Demand Bids at or above the
Forward Reserve Threshold Price. In the case of Supply Offers, offering at or above the
Forward Reserve Threshold Price should provide a high probability that the generating
Resource will not be producing Energy, thus allowing the Resource to supply the delivered
reserve megawatts when needed. In the case of Demand Bids, offering at or above the
Forward Reserve Threshold Price should provide a high probability that the Dispatchable
Asset Related Demand Resource will be consuming Energy at is Maximum Consumption
Limit, thus allowing the Resource to supply the delivered reserve megawatts when needed.
The Forward Reserve Resource is then scheduled, dispatched, operated and accounted for in
accordance with ISO New England System Rules in the same manner as other Resources.

The amount of Forward Reserve Delivered Megawatts associated with a Forward Reserve
Resource is dependent upon the amount of Forward Reserve Qualifying Megawatts (amount
of capability offered at or above the Forward Reserve Threshold Price), the amount of
Forward Reserve the Resource is actually capable of providing (available megawatts) and
the Forward Reserve Assigned Megawatts. Please see the ISO New England Manual for
Market Rule 1 Accounting, M-28 for details concerning the calculation of qualifying
megawatts and delivered megawatts.
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Section 5: Non-Delivery Consequences

5.2 Failure-to-Activate Consequences
Market Participants with Forward Reserve Resources that fail to activate their delivered

Forward Reserve per Dispatch Instructions are required to pay a performance penalty
calculated pursuant to Section 111.9 of Market Rule 1.

5.2.1 Failure-to-Activate Determination

1ISO New England Inc.
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Section 6; Forward Reserve and Real-Time Reserve
Accounting

6.1 Forward Reserve and Real-Time Reserve Accounting Overview

The Forward Reserve Market is a market for the procurement of forward commitments for
delivery of TMNSR and TMOR that is administered by the 1SO. Market Participants
submit portfolio-based offers to provide TMNSR and TMOR on a Reserve Zone basis. The
ISO clears the Forward Reserve Market based on the portfolio offers submitted and the
Forward Reserve Requirement. There is a separate Forward Reserve Auction held each year
for the summer and winter Forward Reserve Procurement Period.

A Market Participant whose offers have cleared in the Forward Reserve Auction receives a
JRUZDUG SHVHUYH 2E0LIDHLRQ WKDI LV HTXDO WR UKD ODUNHH 3DUILFLSDQHIV DPRXQH Rl FOHDUHG
TMNSR and/or TMOR in the auction. These obligations are Reserve Zone specific. These
Market Participant obligations are then adjusted by any Internal Bilateral Transactions for
Forward Reserve. For each day of the Forward Reserve Procurement Period, Market
Participants must assign their Forward Reserve Obligations to eligible Forward Reserve
Resources such that, in aggregate, the total assigned TMNSR and TMOR megawatts are
HTXDO IR RU JUHDIHU #KDQ IKH ODUNHW 3DUILFLSDQIV SHVHUYH =RQH VSHFLILF REOLIDILRQV  ODUNHH
Participants that fail to reserve sufficient Forward Reserve to meet their Forward Reserve
Obligations in the Real-Time Energy Market are penalized for the megawatts not reserved.

In addition to penalties for failure to reserve, a failure to activate penalty is also imposed on
Forward Reserve Resources that fail to provide the energy associated with Forward Reserve
Delivered Megawatts when requested to activate by the ISO in real-time.

Market Participants are paid based upon their Final Forward Reserve Obligations, such
obligations accounting for the failure to reserve in the Real-Time Energy Market, and the
applicable Forward Reserve Payment Rate.

During each hour of the Operating Day, generally on a 5-minute periodicity, the 1SO
designates TMSR, TMNSR and TMOR to available Resources to meet the Operating
Reserve Requirement in Real-Time. Real-Time Reserve Designations can occur on any
available eligible Resource, including a Forward Reserve Resource.

Market Participants with Resources that are designated by the ISO as providing TMSR,
TMNSR, and/or TMOR are paid based on the designated amounts and the applicable Real-
Time Reserve Clearing Price. Compensation is paid to the extent that the amounts
designated exceed in MW quantitycs350rQ in Reants with eTime.

1ISO New England Inc.
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Market Participants are charged a share of Forward Reserve costs and Operating Reserve
costs in Real-Time attributable to each Load Zone based upon their Real-Time Load
Obligations (as adjusted to account for Real-Time Reserve Designations relating to
Dispatchable Asset Related Demand) within each Load Zone.
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Example: Calculation of Real-Time Supply Offer prices for Off-Line Forward Reserve
Resource used for determination of qualifying megawatts:

Assumptions
Forward Reserve Threshold Price 110 $/MWH
for the operating day

Number of Offer Blocks 4
Real-Time Cold Start-up Fee 2000 $/start
Real-Time No-Load Fee 800 $/hr
Real-Time Economic Maximum 80 MW

Calculations
Pro-rated No-Load and Start-up

Fees 35 $/MWH
Offer Block

1 2 3 4
Energy Block Size (MW) 25 20 20 15
Real-Time Energy Offer ($/MWH) 70 75 110 115
No-Load and Start-up Fees 35 35 35 35
Real-Time Off-Line Energy Price

1ISO New England Inc. 6-4
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The effective Real-Time On-Line Energy Offer (i) = The effective Real-Time Energy
Offer (i), where

The effective Real-Time Energy Offer (i) = the on-line Resource’s Real-Time Energy
Offer or Demand Bid for Energy Offer Block (i)

(3) The ISO calculates Forward Reserve Qualifying Megawatts for each Forward Reserve
Resource applicable for each Reserve Zone for each hour of the Operating Day as
follows.

For off-line Forward Reserve Resource Generators:

Forward Reserve Qualifying Megawatts = Real-Time Economic Maximum Limit —
maximum of (Non-Qualifying Energy Blocks, RT offer External Transaction Sale MW)
where:

Non-Qualifying Energy Blocks = total of Energy Blocks with Real-Time Off-Line
Energy Price (i) that is less than the Forward Reserve Threshold Price for the
Operating Day.

For on-line Forward Reserve Resource Generators:

Forward Reserve Qualifying Megawatts = Real-Time Economic Maximum Limit — the
effective Real-Time Economic Minimum Limit (Self-Scheduled MW), - Non-Qualifying
Energy Blocks, where:

Non-Qualifying Energy Blocks = total of Energy Blocks above maximum of (Real-
Time Economic Minimum Limit, RT offer External Transaction Sale MW) with
Real-Time On-Line Energy Price (i) that is less than the Forward Reserve
Threshold Price for the Operating Day.

For Dispatchable Asset Related Demand:

Forward Reserve Qualifying Megawatts = Real-Time Maximum Consumption Limit —
Real-Time Minimum Consumption Limit - Non-Qualifying Energy Blocks, where:

Non-Qualifying Energy Blocks = total of Real-Time Energy Blocks above Real-
Tim
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GHIHUPLQHG EDVHG RQ IKH SHVRXUFH{V UDPS UDIH DV DGHXVIHG IRU SHUIRUPDnce or
Redeclarations. For Dispatchable Asset Related Demand Forward Reserve Resources, the
reserve capability is determined using the CLAIM10 or CLAIM30 value.

6.2.2.11SO ACTIONS

(1) The ISO calculates for each Reserve Zone each Forward Reserve ResourcefV )RUZDUG
Reserve Available Megawatts for each hour of the Operating Day in Settlement
Precedence Order as follows. The following diagram shows the Settlement Precedence
Order:

Exhibit 6.1: Forward Reserve Available Megawatts Settlement Precedence Order

For off-
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6.2.3.11SO ACTIONS

(1) 7KH ,62 FDOFXODIHV IRU HDFK SHVHUYH =RQH HDFK )RUZDUG SHVHUYH SHVRXUFHIV )RUZDUG
Reserve Delivered Megawatts for TMNSR for each hour of the Operating Day as
follows:

Forward Reserve Delivered Megawatts for TMNSR = minimum of (Forward Reserve
Assigned Megawatts for TMNSR, Forward Reserve Available Megawatts for TMNSR)

(2) 7KH ,62 FDOFXODIHY IRU HDFK SHVHUYH =RQH HDFK )RUZDUG SHVHUYH SHVRXUFH{V )RUZDUG
Reserve Delivered Megawatts for TMOR for each hour of the Operating Day as follows:

Forward Reserve Delivered Megawatts for TMOR = minimum of (Forward Reserve
Assigned Megawatts for TMOR, Forward Reserve Available Megawatts for TMOR)

(3) The ISO calculates for each Reserve Zone for each hour of the Operating Day each
ODUNHII 3DUILFLSDQINV )RUZDUG SHVHUYH =HILYHUHG OHJDZDIIV IRU 70165 E\ VXPPLQJ
D00 RI KD ODUNHI 3DUILFLSDQIYV SHVRXUFH UHIDWHG )RUZDUG SHVHUYH = HOLYHUHG OHJDZDIlV
IRU 70165 IDNLQJ LQIR DFFRXQU WKDIiF ODUNHI 3DUILFLSDQIY 2ZQHUKLS 6KDUH LQ HDFK
Resource;

(4) The 1SO calculates for each Reserve Zone for each hour of the Operating Day each
ODUNHWI 3DUILFLSDQIV )RUZDUG SHVHUYH = HILYHUHG OHJIDZDIV IRV 7025 EN\ VXPPLQJ D
RI KDl ODUNHII 3DUILFLSDQIV SHVRXUFH UHODIHG )RUZDUG SHVHUYH = HILYHUHG OHJDZDIV 1RU
TO25 IDNLQJ LQUR DFFRXQW WKDW ODUNHI 3DUILFLSDQWV 2ZQHWKLS 6KDUH LQ HDFK
Resource;

6.2.4 Final Forward Reserve Obligation

$ ODUNHI 3DUILFLSDQIV )LQDO )RUZDUG SHVHUYH 2E0LIDILRQ IRU HDFK KRXU RI WKH 2SHUDILQJ
Day, as calculated for each Reserve Zone, are the values used to calculate Forward Reserve
&UHGLIV  $ ODUNHI 3DUILFLSDQHTV )LQD0 YRUZDUG SHVHUYH 2E0LIDILRQ PD\ EH OHWV IIKDQ WKDH
ODUNHW 3DUILFLSDQIV YRUZDUG SHVHUYH 2E0LIDILRQ LI KD ODUNHI 3DUILFLSDQW 1DLOV #R UHVHUYH
sufficient Forward Reserve to

1ISO New England Inc. 6-8
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where IBT purchases and Market Participant Forward Reserve Obligation for TMNSR
are positive values and IBT sales are negative values;

(2) The ISO calculates, for each Reserve Zone and for each hour of the Operating Day, each
ODUNHW 3DUILFLSDQIIV )LQDO )RUZDUG SHVHUYH 2E0LIDILRQ IRV 70165

Market Participant Final Forward Reserve Obligation for TMNSR = minimum of
(Market Participant Forward Reserve Obligation for TMNSR, Market Participant
Forward Reserve Delivered Megawatts for TMNSR);

(3) The ISO calculates, for each Reserve Zone and for each hour of the Operating Day, each
ODUNHII- 3DUILFLSDQIV )orward Reserve Obligation for TMOR to account for Internal
Bilateral Transactions for Forward Reserve:

Market Participant Forward Reserve Obligation for TMOR = Market Participant
Forward Reserve Obligation for TMOR from Forward Reserve Auction + Market
Participant IBT purchases of Forward Reserve Obligations for TMOR + Market

1ISO New England Inc. 6-9
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6.3 Failure-to-Reserve and Failure-to-Activate Megawatts

If a Market Participant fails to reserve sufficient Forward Reserve in the Real-Time Energy
Market to meet its Forward Reserve Obligation, a Forward Reserve Failure-to-Reserve
Penalty is assessed for each hour of the Operating Day during which failure-to-reserve
occurs. A Forward Reserve Failure-to-Activate Penalty is assessed if a Market PDUILFLSDQIV
)RUZDUG SHVHUYH SHVRXUFH IDLOV WR SURYLGH WKH HQHUJ\ DVWRFLDWIHG ZLIK WKDW SHVRXUFHIV
Forward Reserve Delivered Megawatts when activated by the I1SO in any hour of the
Forward Reserve Delivery Period during an Operating Day. The ISO determines Forward
Reserve Failure-to-Reserve Megawatts and Forward Reserve Failure-to-Activate Megawatts
as follows:

6.3.1 ISO Actions for Failure-to-Reserve Megawatts

The ISO calculates, for each Reserve Zone and for each hour of the Operating Day, each
Market PartLFLSDQIV )RUZDUG SHVHUYH )DLOXUH-to-Reserve Megawatts for TMNSR and for
TMOR. (See Market Rule 1 Section I11.9 for Failure-to-Reserve Megawatt calculations.)

6.3.2 ISO Actions for Failure-to-Activate Megawatts

The 1SO calculates for each hour of the Operating Day, the Forward Reserve Failure-to-
Activate MW for each Forward Reserve Resource for which the failure-to-activate flag is set
IR 3<HV"  6HH Section 5 of this manual for details regarding determination of failure-to-
activate, and Market Rule 1 Section I11.9 for Failure-to-Activate Megawatts calculations.)
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6.5 Reserve Related Credits and Forward Reserve Obligation Charges

The I1SO uses the previously calculated amounts in Sections 6.2 and 6.4 of this manual along
with Forward Reserve Clearing Prices and Real-Time Reserve Clearing Prices to calculate
Market Participant Forward Reserve and Real-Time Reserve Credits. The ISO calculates
these credits as follows:

6.5.1 Forward Reserve Credits
The 1SO calculates credits associated with Final Forward Reserve Obligations as follows:

6.5.1.1 ISO ACTIONS

(1)

1ISO New England Inc. 6-13
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Reserve Zone Forward Reserve Credits = sum of all Market Participants’ Forward
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Reserve Zone Real-
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This calculation is performed for each Resource to which the Market Participant
assigned a Forward Reserve Obligation and in which the Market Participant has an
OwO0(a)t 37.8ship Ohre
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6.6 Reserve Related Charges

The 1SO allocates the total payments and penalty charges associated with Forward Reserve
and the total payments associated with Real-Time Operating Reserve to Market Participants
based on Real-Time Load Obligations within the applicable Load Zone. The total costs
attributed to each Load Zone are calculated based upon the Forward Reserve and Operating
Reserve load weighted clearing price ratios associated with meeting Reserve Zone specific
Forward Reserve Requirements and Reserve Zone specific Real-Time Operating Reserve
Requirements and the total credits associated with provision of Forward Reserve and Real-
Time Operating Reserve within each Load Zone.

Calculation and allocation of penalty charges for failure-to-deliver and failure-to-activate
Forward Reserve, allocation of Forward Reserve Credits and Real-

1ISO New England Inc. 6-17
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(4)

()

Reserve Zone Forward Reserve Failure-to-Reserve Penalty for TMNSR = sum of all
Market Participants’ Forward Reserve Failure-to-Reserve Penalties for TMNSR within
that Reserve Zone;

7KH ,62 FDOFXODWHV IRU HDFK S5HVHUYH =RQH IIKH VXP R1 D00 ODUNHI 3DUILFLSDQIV] )RUZDUG
Reserve Failure-to-Reserve Penalties for TMOR:

Reserve Zone Forward Reserve Failure-to-Reserve Penalty for TMOR = sum of all
Market Participants’ Forward Reserve Failure-to-Reserve Penalties for TMOR within
that Reserve Zone;

The 1SO calculates for each Reserve Zone, the sum of all ODUNHI 3DUILFLSDQIV] Failure-
to-Reserve Penalties as:

Reserve Zone Forward Reserve Failure-to-Reserve Penalty = Reserve Zone Forward
Reserve Failure-to-Reserve Penalty for TMNSR + Reserve Zone Forward Reserve
Failure-to-Reserve Penalty for TMOR;

6.6.1.2 ISO ACTIONS FOR FAILURE-TO-ACTIVATE

(1)

)

(3)

(4)

7KH ,62 FDOFXO0DIHV 1RU HDFK S5HVHUYH =RQH HDFK SHVRXUFH{V )RUZDUG SHVHUYH )DLOXUH-to-
Activate Penalty as:

Resource Forward Reserve Failure-to-Activate Penalty for TMNSR = Forward Reserve
Failure-to-Activate Megawatts for TMNSR * maximum of (2.25 * Forward Reserve
Payment Rate for TMNSR, applicable nodal LMP) * (-1);

7KH ,62 FDOFXODIHV IRU HDFK SHVHUYH =RQH HDFK ODUNHI 3DUILFLSDQIV )RUZDUG SHVHUYH
Failure-to-BFILYDIH 3HQDON IRU 70165 E\ VXPPLQJ HDFK ODUNHII 3DUILFLSDQIV )RUZDUG
Reserve Failure-to-Activate Penalties for TMNSR for each Resource taking each Market
3DUILFLSDQIV 2ZQHUVKLS 6KDUH RI HDFK SHVRXUFH LQIR DFFRXQW

Market Participant Forward Reserve Failure-to-Activate Penalty for TMNSR = sum
(Resource Forward Reserve Failure-to-Activate Megawatts for TMNSR * Market
Participant Ownership Share);

7KH ,62 FDOFXO0DIHV 1RU HDFK 5HVHUYH =RQH HDFK SHVRXUFH{V )RUZDUG SHVHUYH )DLOXUH-to-
Activate Charge for TMOR as:

Resource Forward Reserve Failure-to-Activate Penalty for TMOR = Forward Reserve
Failure-to-Activate Megawatts for TMOR * maximum of (2.25 * Forward Reserve
Payment Rate for TMOR, applicable nodal LMP) * (-1);

7KH ,62 FDOFXODIHV IRU HDFK SHVHUYH =RQH HDFK ODUNHI 3DUILFLSDQIfV )RUZDUG SHVHUYH
Failure-to-Activate Pena
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Market Participant Forward Reserve Failure-to-Activate Penalty for TMOR = sum

(Resource Forward Reserve Failure-to-Activate Megawatts for TMOR * Market
Participant Ownership Share);

(5) 7KH ,62 FDOFXODIHV IRU HDFK 5HVHUYH =RQH IIKH VXP RI D00 ODUNHY 3DUILFLSDQIV] )RUZDUG
Reserve Failure-to-

1ISO New England Inc.
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(2) The ISO calculates for each procurement period the rate associated with procuring
TMOR Forward Reserve to meet only the system-wide reserve requirements as:

Forward Reserve Market TMOR Proxy Price = the TMOR Clearing Price as determined
pursuant to Market Rule 1 Section 111.9.9.1

(3) The ISO calculates for each hour of the Operating Day and for each procurement period
the rate associated with procuring TMNSR Forward Reserve to meet only the system-
wide reserve requirements adjusted for the FCA Capacity Clearing Price as:

Hourly Net Forward Reserve Market TMNSR Proxy Price = the maximum of (Forward
Reserve Market TMNS
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Pool Forward Reserve Market System Credit = minimum of (Pool Forward Reserve
Market Proxy Credits, Total Forward Reserve Credits)

(2) The 1SO calculates the remaining unallocated credits (i.e., the incremental costs above
the cost to meet the system-wide reserve requirement) as:

Pool Forward Reserve Market Remaining Credit = Total Forward Reserve Credits -
Pool Forward Reserve Market System Credit

(3) The 1SO calculates the sum of all ODUNHI 3DUILFLSDQIV] Failure-to-Activate Penalties and
Failure-to-Reserve Penalties as:

Pool Forward Reserve Market Penalty = sum of Reserve Zone Forward Reserve
Failure-to-Activate Penalty for TMNSR + sum of Reserve Zone Forward Reserve
Failure-to-Reserve Penalty for TMOR + sum of Reserve Zone Forward Reserve Failure-
to-Reserve Penalty for TMNSR + sum of Reserve Zone Forward Reserve Failure-to-
Activate Penalty for TMOR

(4) The ISO calculates for each Load Zone where the Forward Reserve Market Constrained
/RDG =RQH )IDJ <" the sum of all ODUNHI 3DUILFLSDQIV] Forward Reserve Penalties as:

Constrained Load Zone Forward Reserve Penalty = sum of Reserve Zone Forward
Reserve Failure-to-Activate Penalty for TMNSR + sum of Reserve Zone Forward
Reserve Failure-to-Reserve Penalty for TMOR + sum of Reserve Zone Forward Reserve
Failure-to-Reserve Penalty for TMNSR + sum of Reserve Zone Forward Reserve
Failure-to-Activate Penalty for TMOR

(5) The ISO calculates the sum of all Forward Reserve Penalties in constrained Load Zones
as:

Total Constrained Load Zone Forward Reserve Penalty = sum of Constrained Load
Zone Forward Reserve Penalty

(6) The ISO calculates the sum of all Forward Reserve Penalties in unconstrained Load
Zones as:

Total Unconstrained Load Zone Forward Reserve Penalty = Pool Forward Reserve
Market Penalty - Total Constrained Load Zone Forward Reserve Penalty

(7) The ISO calculates for each Load Zone, the Forward Reserve penalties associated with
the cost to meet the system-wide reserve requirements as:

If Pool Forward Reserve Market Remaining Credit > 0, then

Pool Forward Reserve Market System Penalty = (Total Unconstrained Load Zone
Forward Reserve Penalty + (Total Constrained Load Zone Forward Reserve Penalty *
Pool Forward Reserve Market System Credits / Total Forward Reserve Credits)).
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Otherwise, Pool Forward Reserve Market System Penalty = Pool Forward Reserve
Market Penalty

(8) The ISO calculates for each Market Participant and for each Load Zone, the Reserve
Charge Allocation MWs as:

Reserve Charge Allocation MWs = sum of the Market Participant’s Real-Time Load
Obligation in the Load Zone (which includes the Market Participant’s Real-Time Load
Obligation associated with any Capacity Export Through Import Constrained Zone
Transaction per Market Rule 1 Section 111.1.10.7(f)(i) or with any FCA Cleared Export
Transaction per Market Rule 1 Section [111.1.10.7(f)(i1))) + sum of the Market
Participant’s Reserve Designation for ARDs in the Load Zone

(9) The ISO calculates for each Load Zone, the Load Zone Reserve Charge Allocation MWSs
as:

Load Zone Reserve Charge Allocation MWs = sum of all Market Participants’ Reserve
Charge Allocation MWs in the Load Zone

(10) The ISO calculates the Total Pool Reserve Charge Allocation MWs as:

Total Pool Reserve Charge Allocation MWs = sum of all Load Zone Reserve Charge
Allocation MWs

(11) The ISO calculates the charge rate for the cost to meet the system-wide reserve
requirement as:
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6.6.2.4 ISO ACTIONS FOR CALCULATING CHARGES
For each hour of the Operating Day,

(1) The ISO calculates for each Market Participant and for each Load Zone, the charge
related to the purchase of Forward Reserve to meet the system-wide reserve requirement
as:

Forward Reserve System Charge = Forward Reserve System Charge Rate * Reserve
Charge Allocation MWs

(2) The ISO calculates for each Market Participant and for each Load Zone, the charge
related to the purchase of Forward Reserve above the costs to meet the system-wide
reserve requirement as:

Forward Reserve Incremental Charge = Load Zone Forward Reserve Incremental
Charge Rate * Reserve Charge Allocation MWs

(3) The ISO calculates for each Market Participant and for each Lo
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