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Revision History

Version

1.0

Date

07/15/1999

& New York ISO

Revisions

Initial Release
U Section 2.3.2, page 8

AcClarification of applicability of service charges.
U Section 2.3.3, page 10

AcCharges Associated with Local Reliability Rules.
U Section 3.3.5, page 7

AcClarification of applicability of voltage support charges.

2.0

04/06/2004

Global
U Complete reformatting of document.
U Grammatical and syntactical corrections.

Sections 3.3.1 through 3.3.3, 3.5.1, and 3.5.2

U Deleted references to Skyear testing, and updated the cost
determination to reflect currentNYISO Services TarifRate
ScheduleNo. 2.

Section 4.1

it Added owhich may vary by hour
NYISO shall post the hourly regulation and frequency response
requirements and, prior to the start of the season, shall present the
regulation and frequency response requirements to the SOAS for
discussion and comment. Should the NYISO determine that it
intends to establish regulation and frequency response requiremen
for any hour that are lower than any requirement for that hour in the
seasonal regulation and frequency response requirements plighed
as of March 1, 2004, it shall present, prior to posting, its analysis
and the revised requirement to the Operating Committee for
approval. Should the NYISO determine, for reliability reasons, that
intends to establish regulation and frequency rgmnse requirements
for any hour that are higher than the requirement for that hour
currently in effect, it shall raise the requirement, issue a notice as
soon as possible, repost the hourly regulation and frequency
response requirements for that season, ahdiscuss its adjusted
regulation and frequency response requirement for that hour at the
next regularly scheduled Operating Committee meeting. Shortly aft
the end of each Capability Period, the NYISO shall present SOAS \

an analyses of the regulatiop er f or mance i n th
to second paragraph.
Section 4.3
U Added O0As specified in Section
t Added o0or directly from the N

Section 4.3.2
t Added ofor that daydé to first
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Attachment B
U Replaced Reactive Capability test form with current (2004) version.

3.0

11/01/2005

Global Changes

U All Sections and Attachments include changes to reflect SMD2. All
references to SCD changed to RTD, Pool Control Error (PCE) chan
to ACE, NYISO changed to NYISO, Security Constrained Dispatch t
RealTime Dispatch.

U All references to 30 and 10-minute synchronized reserves were
changed to 30 and 10-minute spinning reserves. In addition, all
references to Transmission Provider (TP) were changed to
Transmission Owner (TO).

U When and where appropriate, RTD was changed to RTDCAM.
U Document formatting was reaired.
Section 2.3.3

U Reference to Section 2.2.1 instead of repeating the lengthy
description.

Section 3

U Added new text after figure 3.1.
Sections 3.4.1 and 3.4.2

Gt Added OReinstatement of Paymen
Section 4.2

U Changed generating unit operating characteristics exhibit and
response rate definitions to reflect Technical Bulletin 71.

Section 4.3.1
U Updated figure 4.3.11.

Section 4.3.2
U Added regulation default description.
Section 4.3.5
G Added o0i n fhis apporate; however, some quantization ig
needed to avoid very small sch
Section 4.4.1

U Renamed section to Performance Penalty to Performance Adjustme
and deleted Deferral of Regulation Performance Penalties.

Sedion 4.4.2

U Deleted. Old Section 4.4.2, Regulation Performance Penalty, moved
to new Attachment D.

Section 4.6

i Old Section 4.6 was moved to new Section 4.13.
Section 4.6.4

Ut Added o0l n addition, Attachment
information on performancebased adjustments to regulation service
paymentso6 to | ast paragraph.
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U Moved equation for I and additional text to Attachment D.
Section 4.6.5

u Deleted.
Sections 4.7 through 4.13u New

additions.
Section 6.1

U Joint optimization descriptions added.

U Deleted text under figure 6.11.
Sections 6.2 through 6.10

U Replaces old Sections 6.2 through 6.4.
Section 6.2

U Inserted new section and table to be consistent with Technical
Bulletin 87.

Section 6.7.2

Gt Added the foll owing paragraph
invoked when SCR/EDRP resources are activated and, but for the
SCR/EDRP resources, the NYCA would experience a shortage of
reserve. Scarcity pricing rule A applies when, but for SCR/EDRP
resources, the NYCA would experience a shortage of reserve. Scar
pricing rule B applies when, but for SCR/EDRP resources, the eastg
portion of the NYCA would expe

Section 6.11

U Same as old Section 6.5.
Section 6.12

U Sameas old Section 6.6.
Attachments

i Deleted original Attachment & Dispatch Load and Spinning Reserve
The remaining attachments were renumbered.

Attachment A
i New test forms.

Attachment Bo AGC Functional Requiremenis Under
section o0Unité Response Rates

U Firstparagraphdadded O0A unit may speci
response rates. When multiple NORMAL response rates are define
each is applied to a portion o

0 Second paragraptda d d e d capacityee i ght ed 6 b e f
instances of NRR. In addition, made NRR plural.

U End of Ramped RTD Basepoints section, added text from section
5.3.7 of the Transmission and Dispatching Operations Manual

Attachment C

U Replaced Regulation Performance PRalty with Regulation
Performance Adjustment.

U Added equation for & and additional text from section
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4.6.4 to Attachment C.

Attachment D

U Replacedd Removed actual document and provided a link to the
document, which is maintained by NERC.

Attachment E

U Deleted.
Attachment F
Deleted.
3.10 02/26/2008 Section 3.2
U Added clarifying sukbullet to first bullet in first paragraph.
U Added clarifying sukbullet to first bullet in second paragraph.
Section 3.6.2
U Added clarifying language to the lagging MVAr test requirements to
third paragraph, including bullets clarifying DMNC test requirements
and nameplate data allowances.
Section 3.6.4
U Grammatical edits related to Attachment B and the clarification of th
usage of a spreadsheet, report, test and form.
Sections 4.6.3, 6.10, and Various Sections throughout Manual Minor
formatting changes.
Attachment A
U Resource table updated with clarifying columheading information.
U Document approval requirements were edited for clarity.
Attachment B
U Figures B1, B2, and B-3 updated with new spreadsheet content.
3.11 09/16/2008 Section 4

U Substantial information added to address Demand Side Ancillary
Services (DSASP) related resources.

Section 5.3

U Monthly Meter Reading Adjustments detail regarding internal NYISC
procedures was removed and reader is directed to refer to the
Accounting andBilling Manual for this information.

Section 6

U Substantial information added to address Demand Side Ancillary
Services related resources.

Various Sections throughout Manual

U Grammatical edits related to changing language to be consistent wit
DSASP Tariff language. a spreadsheet, report, test and form.

Attachment C

U Substantial information added to address Demand Side Ancillary
Services (DSASP) related resources.
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AttachmentE

New Attachment added to address Demand Side Ancillary Services
(DSASP) related resources.

3.12 04/23/2009 Global
U Reformatted per new template to standardize presentation.
U Implemented minor stylistic changes.
U Standardized labeling and numbering of graphical and tabular
material.
Revision History Table
U Changed column headings as follows:
AbRevisioné changed to oVersiof
AbChangesdé6 changed to ORevisio
U Standardized date format to mm/dd/yyyy.
U Implemented minor stylistic changes in entries.
Section 3.2
U Added provisions for exemption of Leading VAr test requirements.
U Changed form to Attachment A.
U Clarified qualification form submittal requirements.
U Included email address for qualification form.
Section 3.6
U Added reference to exemption of Leading VAr test requirements.
Section 3.6.1
U Added reference to exemption of Leading VAr test requirements in
two paragraphs.
Section 3.6.2
U Added provision for submitting net metered data for absorbing
reactive power.
Section 3.6.6
U New section detailing exemption of Leading VAr test requirements.
Attachment A
it Revised O0OAttachment AduoGlarified t o
gualification form submittal requirements.
U Removed requirement to submit test results at the same time as the
qualification form.
U Added Attachment 2, "Request for Identical Treatment."
Attachment B
tChanged title to OMVAr Capabil
3.13 06/02/2009 Global

U Revised externablocument links to explicitly cite URLs from which
documents may be accessed.

Section 4 Global
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U Added process and procedures specific to Limited Energy Storage
Resources.

U Replaced or inserted, were appropriate, "Regulation" with "Regdati
Service."

Section 4.2

U Added Figures describing LESR scheduling limits.
Section 4.3.2

U Added LESR Regulation Service scheduling protocol.
Section 4.3.4

U Modified Description of Regulation Service energy deployments by
AGC that include LESR devices.

Section 4.3.5

U Described RTD/AGC interaction during the scheduling of LESR
Regulation service

U Defined treatment of LESRs during RTDAM events.
Section 4.4

U Defined Performance Tracking exemption in place for LESR devices
Section 4.5.2

U Clarified LESR DAM settlement eligibility.
Section 4.6.4

U Clarified LESR Redllime settlement eligibility.
Section 4.7.4

U Added section to describe LESR energy settlements.
Section 4.13.2

U Modified Regulation Service Prgqualification test procedure.

3.14 09/17/2009 Section 3.6.2
U Added requirement for reapower level at which Leading VAr tests
must be conducted.
3.15 10/21/2009 Section 7.2
U Corrected reference to Rate Schedule 5 of theYISO Market
Administration and Control Area Services Tar{fbervices Tariff.
Section 7.3
U Corrected title and replaced text with reference to Rate Schedule 6
the NYISO Open Access Transmission Taf@ATY), Rate Schedule 5
of the NYISO Services Tarjfand the Accounting and Billing Manual
Section 7.4
U Added requirement for anual certification.
3.16 07/16/2010 Global

U Standardized references to NYISO tariffs and updated tariff citations
to reflect section renumbering secondary-&ariff implementation.

Section 3.6.2
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U Changed requirements for regbower level for Limited Control Run of
River Hydro Resources to test as a percentage of UCAP.

U Changed reapower levels for reactive power testing to a table forma
(Table 3.1).

Attachment A
U In Attachment Al, added UCARo column heading for DMNC entry.

U In Attachment Al, added footnote that UCAP is used only for Limitec
Control Run of River Hydro Resources.

Attachment B

U Updated Figure BL to provide for using UCAP for Limited Control Ru
of River Hydro Resources.

3.17

09/21/2010

Section 3.6.2

U Updated Table 3.1 to reflect revised reglower level for Leading
Reactive Power tests.

Section 3.6.4

U Changed timing for reporting test results.
Section 3.7.2

U Corrected misspelled word.
Section 4.1

U Changed Regulation and Frequency Response Requirement postin
to as needed.

Section 4.2

U Corrected and added Response Rate Requirements.
Section 4.3.1

U Changed paragraph formatting.
Section 4.3.2

U Corrected Regulation Service capacity allocation with respect to the
Regulation Response Rate.

Section 4.7.3
U Corrected equation for Payment/Charge calculation.
Section 4.13.2

i Changed MMP to MMA.
Section 4.13.3

U Changed MMP to MMA.
Section 6.1

t Corrected description of transaction types that result in energy loss.
Section 6.2.1

U Revised Table 6.2 as follows:

A Added zones to locational titles.
A Changed Long Island 1@ninute Spinning Reserve requirement.

A Updated references to NYSRC, NERC and NPCC requirements
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Section 6.4.1

U Added reference to Realime dispatch.
Section 6.8

U Changed paragraph formatting.
Section 6.9

U Referred to Market Services Tariff for exceptions to requirements fo
Self-Supply of Operating Reserves.

Section 6.12.2

U Changed MMP to MMA.
Attachment D

U Removed attachment.
Attachment E

U Corrected misspelled word.

3.18 11/18/2010 Sections 3.6 and 3.6.1
U Changed timing and requirements for Leading Reactive Power testg
Attachment B
U Included certification for Leading Reactive Power tests on Figur&B
3.19 2/1/2011 - Section 4.8
3/9/2011 U Updates to the Regulation Service quantities and their associated
prices
Section 6.8
U Updates to the prices associated with certain reserve products (Totg
10-Minute Reserves and Long Island 30 Minute Reserves)
Section 7.4
U Updates to black start servicgorocedures for black start Generator
actions.
3.20 5/16/2011 Section 3.2

U Removal of language allowing a resource under the operational
control of an External Control Area operator to be eligible for
supplying VSS

Section 3.4.1
U Clarifying the method for determining the payments for VSS supplie
Section 3.5

U Removed VSS penalty structure from the Ancillary Services Manua
This language is found in the Market Services Tariff

Section 3.6.1

U Revised the reactive power metering gairements for existing
generators

U Conformed the Ancillary Services Manual to comply with NPCC
Directory #10 test data retention requirements

Section 3.6.2
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U Conformed the Ancillary Services Manual to comply with NPCC
Directory #10 generators with common elements testing
requirements

3.21

10/27/2011

Section 2.2 & 2.3

U Refer to OATT, MST & Accounting & Billing Manual for Settlement
Information

Section 3.4

U Refer to OATT, MST & Accounting & Billing Manual for Settlement
Information

Section 3.6.1

U Move specification of acceptable generator VSS data from section
3.4.1 to section 3.6

Section 4.4,4.5,4.6,4.7,4.11 & 4.12

U Referto OATT, MST & Accounting & Billing Manual for Settlement
Information

Section 4.13.2

U Regulation Test Requirements are daisted including changes to the
testing window for the prequalification performance test

Section 6.1, 6.6, 6.7 & 6.10

U Referto OATT, MST & Accounting & Billing Manual for Settlement
Information

Attachment C

U Referto OATT, MST & Accounting & Billing Manual for Settlements
Information

3.22

4/19/2012

Section 3.6.1

U Revised the reactive power metering requirements for existing
generators to include an extraordinary circumstances case

3.23

9/21/2012

Global

U All references to Customer Relations changed to Stakeholder
Services

Section 1.2
U Revised language in Table 1.1
Section 2
U Revised language for the title of Section 2
Section 2.1
U Revised language corresponding to title change of Section®
Removed Thle 2.1 and 2.2
Section 4
u Clarified Regulation Service as Regulation Capacity, where applica
Section 4.2
U Added twapart Regulation Service Bid
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U Added Regulation Movement Response Rate as static bid paramet

Section 4.3.2

U Added language describing summation of Regulation Bid
components for use by the optimization

U Revised language on Redllime payments for providing Regulation
Service in the Re&Time Market
Section 4.3.4

U Revised language describing allocation of ACE to Regulation Servic
resources scheduled by RTD

Section 4.3.5

U Specified that AGC will use Regulation Movement Response
Rate in determining basepoints

i Added Small Event RPU

u Clarified that Regulation Service schedules are set to zero during
Large and Small Event Piclgps and Max Gen Pickups

U Moved last sentence of 4.10 (resume sending AGC Base Point
Signals) to this section

Section 4.4
i Added PTS calculation of Movement MW

U Removed PTS performance adjustment exclusion for LESRs in
settlement calculations

Section 4.8

U Reference Rate Schedel 3 of MST for Regulation Service market
price calculations

U Minor wording revisions to conform with Market Services
Tariff

Section 4.9

U Deleted section 'Reinstating Performance Charges' (was removed
from tariff)

Section 4.10

i Deleted section. Redundant with 4.3.5. Moved last sentence
(resume sending AGC Base Point Signals) to 4.3.5.

Section 4.11
U Section 4.11 now referenced as Sectiod.9
Section 4.12
U Section 4.12 now referenced as Section 4.10
Section 4.13
U Section 4.13 now referenced as Section 4.11
Section 4.13.1
U Section 4.13.1 now referenced as Section 4.11.1
Section 4.13.2
U Changed 'regulation ramp rate' to 'Regulation Capacity response rat
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i Section 4.13.2 now referenced as Section 4.11.2

Section 4.13.3

U Added that other data besides Performance Index may be used for
LESRs

i Section 4.13.3 now referenced as Section 4.11.3

Section 6.2.1
it Removal of Table 6.2

Section 6.2.3.1

U Added Requirements for Deman&ide Ancillary Service Program
(DSASP) resources

Section 6.2.3.2

i Added DSASP Provider Responsibilities
Section 6.2.3.3

U Added Interaction with other NYISO Demand Response Programs
Section 6.2.3.4

U Added Participation Requirements of Demand Side Resources
Aggregated as a DSASP Resource

Section 6.2.3.5

U Added Participation Requirements of an Individual Demand Side
Resource enrolled as a DSASP Resource

Section 6.2.3.6

U Added Enrolling Demand Side Resources into the DemandSide
Ancillary Service Program

Section 6.2.3.6.1

U Added Enrollment via DRIS
Section 6.2.3.6.2

U Added Registration in MIS
Section 6.2.3.7

U Added Modeling of DSASP Resources
Section 6.2.3.8

U Added Communication Requirements for DSASP Resources
Section 6.2.3.9

U Added Limit on Direct Communication for DSASP Resources
Section 6.2.310

U Added Changes to enrolled and Registered DSASP Resources
Section 6.2.3.10.1

U Added Changes to Individual Demand Side Resources Aggregated
a DSASP Resource

Section 6.2.3.10.2

U Added Changes to Limits for the Capability Periods of a DSASP
Resources
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Section 6.2.3.11
U Added Metering and Measurement of Aggregated DSASP Resource
Section 6.4.1
U Changed 'Regulation Service' to 'Regulation Capacity'

Section 7.4
U Added new requirements for black start providers

Attachment D
U Clarified Regulation Capacity Response Rate
Added Regulation Movement Response Rate

3.24 11/29/2012 Section 3.6.2
U Revised VSS Supplier and NYISO testing notification requirements
those found in TBL55
Section 4.11
U Corrected references to Section 4.13 which is now Section
4.11
Section 4.11.2
U Revised Regulation Service qualification and performance criteria tg
those found in TR221
3.25 02/04/2013 Section 6.4.1
U Conform the requirements for synchronized 3®inute reserves
emergency response rate with the requirements found in Rate
Schedule of the Market Services Tariff
3.26 03/13/2013 Section 6.2.3
G Across the entire section, cha

dbaggregatedo6 to ogroupdé or o0gr
Demand Response Information System (DRIS).

u Clarified in several areas in Section 6.2.3 the use of the Demand
Response InformatiorSystem (DRIS) to enroll Demand Side
Resources as individual and grouped DSASP Resources.

U Added the responsibility to the DSASP Provider to obtain authorizat
from each Demand Side Resource allowing the DSASP Provider to
on its behalf.

U Added the responsibility of the DSASP Provider to inform NYISO
Operations of any temporary deate in the DSASP Resources
capability.

U In multiple areas of Section 6.2.3, revised the responsible
department to send registration/enroliment requests (Member
Relations).

U Provided hyperlinks for meteringelated documents.

U Clarified and simplified the language associated with which DRIS
Response Type of DSRs may be enrolled in Spinning
Reserves/Regulation Markets, and the NeBynchronized Reserve
Market.

DRAFT FOR DISCUSSION PURPOSES ONLY

Ancillary Services Manual| xx



& New York ISO

U Added a paragrapho specify how an individual DSR may be enrolleg
as a grouped DSASP Resource.

U Clarified when in the registration process the DSASP Resource may
proceed to communications and prequalification testing.

U Clarified the process necessary for changes to indival DSRs of a
grouped DSASP Resource.

U Clarified that the DSASP Resource must maintain a minimum of 1
MW of Summer and Winter Operating Capacity.

U Added verbiage on the DSASP Providers requirement to update the,
totalization of the realtime metered load within 48 hours of receiving
notice of change from the NYISO.

Section 6.2.4

U Entirely new section to incorporate the Technical Specifications for
DSASP Direct Communications which were approved by BIC on
12/14/2011.

3.5

05/18/2006

Section 3.1
U Second paragraphd Added Note.
Section 3.2
U First para, firstsentdDe |l et ed 0Generatingo

U Third bullet, secondsentds Added oO0rangeo6 after

as directed by...System Operat
Section 3.3
i Thirdbulleté Del et ed oOpayments. . .util
Section 3.3.1
U FirstsentdAdded 0synchr meratanssAdso, bdelddo r
oOthe gross... MVAré before capa
Section 3.3.2
i Firstsent6Added o0...as the product
added o0to Suppliers on a month
Section 3.3.5

iU FirstsentoAdded o0in accordance with
OATT. 6 Deleted second sentence

Section 3.4

U Added line item #4.

i SecondparagrappdAdded o. .. and is not
3.6.2.60

Sections 3.4.1and 3.4.2

U Lineitems a)throughcpAdded oOsupplierd de
itemc)dAdded OResourced6 deleted 0

New Section 3.4.3
U Added entirely new section.
Section 3.5
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U Firstpara, firstsenté Del et ed 0. . .generator
oresourceso6. Also, added o. ..,
serviceo.

U Second para, firstsentdoDel et ed 0. .. are use
i no.

U Second para,secondsent Added 0. . .reports
del eted o0for any wunit wild.l be
beod.

Section 3.5.1

U Firstpara, firstsentd6 Added oOsynchronouso ¢
Second s e ifhe deméndrdted Gross... (calendar) yeab.
Second sentence was completely rewritten.

Section 3.5.2

U First para, firstsentdoDel et ed o6conductd and
reporté. Third sent. deleted 0
interconnedtdieadn nemwetflidstAparag
Testso. Under o0Test Resultsdé d
(10). Added new second sentenc

Section 3.5.40 New.

Section 3.6.2

G Changed title of section from
Availabilitydéd to oVoltage Supp
OSupplier Actionsé added o0. . .
GThe supplier . ®0 Adea eAlutl a mat ii d
Opera or . 6 Added to line item #2
o0and TO System Operator. ..o

Del eted oneededdé and replaced
Added new line item #4.

3.6

12/08/2006

Attachment Bd AGC Functional Requirements

i Deleted. There were no references to the Attachment in version 3.5
the manual.

Attachment A3 VSS Qualifications Request Form

U New. Inserted Qualification Request Form from TB 103. (TB 103 ca
be retired.) Sisequent Attachments have been relabeled.

Section 1.3

tlnserted new section 1.3 0P
Servicesdo (from TB 121; TB
Accounting and Billing Manuabefore being retired). Sections
following 1.3 have been renumbered.

Section 3.2

U Inserted new section 3.2 Supplier Qualifications (from TB 091 and T|
103); sections following 3.2 have been renumbered.

Section 3.6
i Modified in accordance with RT SCHD 2, Sect 1.1.

AChanged title of heading to OF
Demonstrationo.

aym
121
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ASecond paragraphd inserted language on providing data during
actual operation.

ASection 3.6 (old section 3.5% Incorporated TB 091. (TB 091 can bg
retired.)

Section 3.6.1
t Changed title of heading to OF

U First paragraphd inserted language stating each calendar year
resources providing VSS must demonstrate both lagging and leadin
reactive capability.

Section 3.6.2

U First paragraphd inserted language on how measurements should b
taken and how tests must be performed.

Section 3.6.4
it Changed title of heading to OR
it Replaced demonstration with o0t

i Section 3.6.4 (old section 3.5.4p Incorporated TB 126. (TB 126
must also be incorporated in ICAP manual then can be retired.)

3.7 03/08/2007 Administrative Change
i Removed 10 Krey Blvd address for Manager, AMO, and replaced wi
3890 Carman Road address.
Section 3.6
U Clarify that functioning AVR is required during
3.8 06/06/2007 Section 3.2
U Second paragrapppadded OAttachment AO6.
Section 3.6
i Second paragrapppcorrected 0Test dat a
el ectronically by the VSS Supp
originally stated five (5) business days.
Attachment A
U Updatedfirstbulletdadded, o6including vol
(o6cDurveod). o
Attachment B
i SectonBld6Rest ored missing OReason
U SectonB2andB3dRemoved oPart 16 fron
3.9 10/30/2007 Section 3.1

tDeleted O0generationd6 from firs
Section 3.2

U Formatted first paragraph into bullets.

U Corrected address of Manager, Auxiliary Market Operations.

Section 3.4.2

it Added oand,

e X as noted in
NonrGener ator Vo

cept
|l tage Support Re
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Section 3.4.3

G Added o1 n t he -Sound Scheduled ltink,¢he @aducko
$3919/MVAr and that tested, Reactive Power (MVAr) capacity

measured at maxi mum real power
Section 3.4.4
U Clarified definitions of D1, D2, and Bid.
Section 3.5

it Added o0its Normal Operating I
to first paragraph.

Section 3.5.2

it Added O0Generators that fail to
contingencies will not be charged lost opportunity costs for
replacement sources ofvoltage support because there will not be
enough time to arrange for rep

Section 3.6.1

Added the following: o0Small wun
results from one unit to another unit at the same site. In order to
qualify for this treatment, the units must be electrically identical and
must be less than 60 MW nameplate capacity. Quédiation to apply
test results from one unit to another requires onrdime submittal of
the Dcurve and registration information for each unit, along with a
request for this treatment, and preapproval by the Manager, Auxiliary
Market Operations. Each yeang test result form must be submitted
for each unit that is requesting this treatment. The test form must
reference the PTID of the unit at the site that actually performed the
test and the date and time of

Section 3.6.5
U Added fourth condition for Out of Period Reactive Capability Testing
with associated guidance: O0A n
that is not functioning during

Attachment C

U Added clarifying language to tableeach 30-secondint e r v a | q
duringeach30s econd interval o0pbé6

i Added definition ofmas@measur ed
U Corrected Regulation Performance Index formula.

4.0

12/31/2013

Section 2
Gt Corrected grammar in statemen

Section 2.1

Gt Corrected grammar i n statemen
Section 3.6.2

t Added ol ntermittent Powerd re
Section 4.3.3

U  Text removed from the title of Section 4.3.3 and correctly placed
at the end of Section 4.3.2
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Section 4.4
U  Added additional detail on how Performance Adjustments are
developed
Section 4.11.2
it Changed oOomonthdé to oweekd in

Performance Index demonstration period, from TAL1
Section 6.2.3.2
i  Updated hyperlink to the Approved Meter List
Section 6.2.3.7
U  Updated Zone D Station in table to ALCOA_PA 115
Section 6.2.3.11

U DSASPreal i me data retention peri
years to be maintain consistency with Section
30.6.3.2 and Section 30.6.2.2.3 of Attachment O of the Market
Services Talff

Section 7.1

U  Added out of period black start testing rules from F&2 and
Appendix Il of Rate Schedule 5 of the Market Services Tariff

4.1 03/03/2015 Section 6.2.3.9
U Updated the enrollment limit on the DSASP resources with direct
communications to 200 MW.
4.2 06/30/2015 Section 3.4

it Changed ORate Schedule 26 to 0
Section 3.5
t Changed ORate Schedule 26 to 0
Section 3.6

U Changed Leading test frequency from once every three years to ong
each year

U Added Leading demonstrated performance as part of the basis for
VSS compensation

Section 3.6.1

U Changed Leading test frequency from once every three years to ong
each year

U Added Leading and Lagging demonstrated capability are the basis f
VSS compensation

U Added specification that gross metering data transmitted to the
NYISO will be the basis for test verification, if gross metering is not
available then net metering will be used

U Leading test period expanded to include January, February, March,
April

U Removed unnecessary language referring to a 2012 change to the
VSS program

Section 3.6.2
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U Added specification that gross meter data will be used for the
purposes of VSS test verification, if gross data is not available then
net data will be used

Section 3.64

U Expanded test form submission deadline to November 15th for the
submission of operational data

Section 3.7.2
U Changed the penalty for an unreported AVR outage

4.3

12/02/2015

Section 3.2
U Replaced reference to Auxiliary Market Operations with Operations
Engineering
Section 3.6.2

U Updated the Reactive Capability test notification deadline from 3 to
days
U Replaced reference to Auxiliary Market Operations with Operations
Engineering
Section 3.6.6

U Replaced reference to Auxiliary Market Operations with Operations
Engineering

4.4

02/01/2016

Section 4.8

U Revised Regulation Service Demand Curve values to: (i) reduce t
first price point to $25 per MW; (ii) increase the middle price point to
$400 per MW; and (iii) increase the third price point to $775 per MW

Section 6.2.1
U Added reference to Southeastern New York reserve requirements

Section 6.2.3.5

U Minor clarifying revisions regarding eligibility of certain
DSASP Resources to provide neiynchronous reserves

Section 6.5.1
U Added reference to Southeastern New York reserve clearing prices

Section 6.5.2

U Revised to specify that providers of reserves located on Long Island
will receive settlement payments as if they were providing reserves
Southeastern New York

Section 6.8

U Revised Operating Reserve Demand Curves to: (i) add descriptions
Southeasten New York demand curves for each reserve product; (ii
update the Total Spinning Reserve demand curve value; (iii) update
the Total 10Minute Reserve demand curve value; (iv) update the
Eastern 10Minute Reserves demand curve value; (v) update the Tot
30-Minute Reserves demand curve values; and (vi) add new
subsection 6.8.1 to provide an overview of the reserve, regulation af
transmission demand curves implemented by the NYISO.
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4.5

04/28/2016

Section 6.8.1

U Revise Transmission Shortage Cost values to reflect implementatior|
of the graduated transmission demand curve

4.6

07/01/2016

Section 3.6.4

U Revised VSS reporting requirement to direct generators to submit te
results with the Voltage Support Test Data System.

i Changed submission time period for submitting operational data.
Attachment B
U Removed. No longer applicable.

4.7

10/28/2016

Comprehensive Scarcity Pricing Revisions

Section 6.5.3

U New section. Establishing Reserve Clearing Prices during EDRP/S(
Activation Intervals

Section 6.8.1

U New section. 30Minute Operating Reserve Demand Curves during
EDRP/SCR Activation tervals

4.8

12/13/2016

Section 3.6.2
U Updated BTM:NG Resources as a classification of
0Generatorso6é for testing purpo

Section 4.2
U Updated Source of Service to include BTM:NG Resource
Section 4.11.1

U Updated criteria of a Regulation Qualified Resource to include
BTM:NG Resources

Section 6.1
U Updated Types of Operating Reserves to include BTM:NG Resourg
Section 6.2.2

U Updated the Supplier Eligibility Criteria for BTM:NG Resources
supplying OperatindReserves

Section 6.3.1

U Clarified the Operating Reserve products on which BTM:NG
Resources may bid in the Dashead Market

Section 6.4.1

U Clarified the Operating Reserve products on which BTM:NG
Resources may bid in the Redlime Market

4.9

10/02/2017

Section 6.8.2

i Removed reference to transmission demand curve in section title,
description and table

5.0

04/02/2018

Section 8.1

U New section. Introduction of testing requirements for combined
cycle units participating in Con Edison MOB program
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Section 8.2

U New section. Establishes testing requirements for combined cycle
units participating in Con Edison MOB program

Section 8.3

U New section. Establishes frequency of testing for combined cycle
units participating in Con Edison MOB program

Section 8.4

U New section. Establishes procedure requirements for testing for
combined cycle units participating in Con Edison MOB program

Section 8.5
U New section. Establishes documentation and requirements for
testing for combined cycle units participating in @oEdison MOB
program

51

07/17/2019

Global
U Updated links and references

Section 3.2
U Clarified that all providers must have a functioning AVR

Section 3.6.5
U New allowance for Oubf-Period reactive testing for providers
prevented from testing bytheir TO due to a transmission outage

Section 4.8
U Updated description of the Regulation Service Demand Curve

Section 6.2.1
U Added reference to New York City reserve requirements

Section 6.5.1
U Added reference to New York City reserve clearing prices

Section 6.5.3
U Added reference to New York City reserve requirements

Section 6.8
U Added descriptions of New York City demand curves for each rese
product

Section 6.8.1
U Added reference to New Yk City reserve requirements

Section 8.4
U Specified that updates/verifications of automatic fuel swap testing
procedures shall be provided to the Manager of OP ENG and Con
in the capability period after each test.
Section 8.5
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U Specified that documentation of automatic fuel swap testing shall b
provided in the capability period following each test.

6.0 05/01/2020 Section 6.2.3.2
U Corrected hyperlink to NYISO Revenue Metering Requirements
Manual
U Removed hyperlink to NYSEME Meter Practices
U Removed hyperlink to NYSPSC Approved Meter List
U Removed hyperlink to NYSPC Operating Procedure
Section 6.2.4.3.1
U Removed reference to PSC approved metering and replaced with
reference to MSE, RMR and CCR Manuals
U Removed references to PSC Approved Metdst
Section 6.2.4.4.4
U Removed reference to NYSPSC approved
Section 3.3
u  Dual Participation language added to Section 3.3 Responsibilities
for Service
Section 3.7.2
u Dual Participation language added to Section 3.7.2 Voltage
Support Availability
Section 4.4
u Dual Participation language added to Section 4.4 Performance
Tracking
Section 6.2.3
u  Dual Participation language added to Section 6.2.3 Other Suppli€
Requirements
Section 6.3.1
G Dual Participation language added to Section 6.3.1 Bidding and
Bid Selection
Section 6.3.3
G Dual Participation language added to Section 6.3.3
U Responsibilitiesof Suppliers Scheduled to Provide Operating
Reserves in the Day Ahead Market
6.1 08/28/2020 Section 6.1 Description

U Added language in Types of Operating Reserves for Energy Stora
Resources
Section 6.2.2 Supplier Eligibility Criteria
U Addedlanguage in Supplier Eligibility Criteria for Energy Storage
Resources
Section 6.3.1 Bidding and Bid Selection
U Added language in Bidding and Bid Selection for Energy Storage
Resources
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6.2 11/11/2020 Section 3.2
u  Changed AVRpecific references to automatic voltage controlling
equipment
U Added example capability curves faron-inverter based resources
and inverterbased resources
Section 3.6
U Added definitions for charging and discharging modes
Section 3.6.2
U Language added for resources behind a single Point of Injection
Section 3.6.4
U New section added for test procedures for ESRs
6.3 10/04/2021 Recertified
Global
U Updatedcapitalizationof terms for improved consistency in use of
tariff-defined terms
Section 4.10
U Minor clean up edit to deletewordséta nd t he ¢
Section 4.11
U Minorcleanup edittochanget@ | ur al i ze 0Ser vi
ONYI|I SO Service Tarifféo
Section 6.23
U Includeda footnote on eligibility ofIPRsto provide Operating
Reserve products
Section 638
0 Updated the Operating Reserve Demand Curve descriptions for
various reserve zones and reserve products
Section 6.8.1
U Updated descriptions of revised 3@ninute Operating Reserve
Demand Curves applicable during resime SCR/EDRP activationg
to reflect SENY incremental 3@ninute reserve procurements,
enhancements to NYCA 3éninute reserve demand curve
modifications providing for consistent demand curve structure
during all SCR/EDRP activations, and updated Operating Reser\
Demand Curve values
Section 6.8.2
0 Updated the Operating Reserve Demand Curve values
6.4 12/15/2021 Section 6.3.1

U Included discussion on theconsideration of CSR Scheduling Limit
when scheduling Energy, Operating Reserves, and Regulation
Capacity on CSR Generators under DAhead Market rules
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Section 6.4.1

U Included discussion on the consideration of CSR Scheduling Lim

when scheduling Energy, Operating Reserves, and Regulation
Capacity on CSR Generators under Réaime Market rules

6.5 MM/DD/YYYY

Global

U Repl a@mme rmat oRe& owirtcle 660 t o i ndi
both generators and aggregations.

U AddedAggregations when applicable

U Removed all references to DSASP that will be discontinued whe
Aggregaion DERprogram goes live.

Section 1.2
U Added definition ofResource termand reference to Aggregation
manual.
Section 312
U Added statement about Agaregatiomeligibility to provide VSS.
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1. Overview
This section gives an overall description of the following Ancillary Services.

Scheduling, System Control and Dispatch Service
Voltage Support Service

Regulation and Frequency Response Service
Energy Imbalance Service

Operating Reserve Service

Black Start Capability Service

> > > >y > >

1.1. Purpose
The purpose of this Manual is to provide an overview of the Ancillary Services available in the New

York market along with settlement process associated with each of the available ancillary services.

1.2. Summary &ervices

Ancillary Services support the transmission of energy from resources to loads, while maintaining
reliable operation of the New York State (NYS) Power System. Ancillary Services consist of physical
equipment and human resources. The New York Indepdent System Operator (NYISO) is also responsible
for directing the actions of Generation Resources and other facilities that provide Ancillary Services to the
NYISO.

The NYISO coordinates the provision of all Ancillary Services and directly arranges the supply of all
Ancillary Services that are not selsupplied. Some Ancillary Services must be provided by the NYISO;
others can either be provided by the NYISO or procured by the Transmission Customers and Suppliers
themselves. Some Ancillary Servicesre provided at marketbased prices, while others, due to the nature of
the service, are provided at embedded codiased prices. All Ancillary Service providers must be scheduled

by the NYI®. Figure Ipresents a summary of the NYISO Ancillary Services.

DRAF1 FOR DISCUSSION PURPOSES ONLY Ancillary Services Manual| 1



&= New York ISO

Figure 1: Ancillary Services Summary

Is the
Service Who provides the What is the Pricing
Location Service i NYISO or method for the
Ancillary Service Dependent?  Self-Supplied (SS)? Ancillary Service?

Annual Budget Charge and No NYISO Embedded
Other Non-Budget Charges and
Payments
Voltage Support Service No NYISO Embedded
Regulation and Frequency No NYISO or (SS) Market-based
Response Service
Energy Imbalance Service No NYISO Market-based
Operating Reserve Service Yes NYISO or (SS) Market-based
Black Start Capability Service Yes NYISO Embedded

Throughout this Ancillary Servicess AT OA1 h OEA OAOI O02A01 6OAASG EO
Aggregations. Additional information on Aggregations can be found in Market Administration and
Control Area Services Tariff Section 4.1.10 and in the Aggregation Manddiroughout this Ancillary
Services Manual, any explicit reference to an existing NYISO participation model is also applicable to
Aggregations classified under the same patrticipation model. For example, E&RI LESRAggregations
shall follow the same rules as set forth fosingle resources of those types.

1.3. Payments and Charges for Ancillary Services

Payments and charges for ancillary services are described in theYISO Accounting and Billing Manual
(available from the NYISO Web site at the following URL.:
https://www.nyiso.com/manuals -tech-bulletins-user-guides) and set forth in theNYISO Open Access
Transmission Tarif{f OATT and NYISQMarket Administration and Control Area Services Tafifervices

Tariff) as noted h Figure 2

Figure 2: Rate Schedules for Ancillary Services

Ancillary Service NYISO  OATT NYISO Services Tariff
Rate Schedule Rate Schedule

Scheduling, System Control and Dispatch 1 1

Service

Voltage Support Service 2 2

Regulation and Frequency Response 3 3

Service
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Energy Imbalance Service 4 N/A
Operating Reserve Service 5 4 and 6
Black Start Capability Service 6 5

1.4. SeltSupply of Ancillary Services
Transmission Customers and Suppliers are permitted to Seéfupply certain Ancillary Services, as
identified in Figure 1. In general, thefollowing process must occur in order to SeiSupply Ancillary
Services:

1. A Transmission Customer bids the resource required to provide the Ancillary Service into the
Ancillary Services market.

2. The NYISO selects the successful bidders to provide eactciflary Service. The selection of all
Ancillary Service providers is subject to the same locational criteria.

3. Transmission Customers and Suppliers with resources selected by the NYISO use the
revenues that they would otherwise have received for providinghese services as an offset
against charges they would otherwise need to pay the NYISO for the service.

A The Load Serving Entities (LSE) identify in their application to NYISO the Ancillary
Services that they plan to purchase through the NYISO.

A All suppliers of Ancillary Services using the seBupply option must place the facility
under the operational control of the NYISO. All of these resources are subject to the
same NYISO locational and performance criteria, and are subject to all payments and
penalties as are defined for all other suppliers of the service.

A For more information, see theNYISO Accounting and Billing Manugvailable from the
NYISO Web site at the following URL:
https://www.nyiso.com/manuals -tech-bulletins-user-guides)

1.5. Metering Requirements

A Ancillary Services Suppliers must ensure that adequate metering data is made availatilghe
NYISO by direct transmission to the NYISO through existing Transmission Owner communication
equipment.

A Additionally, for operational purposes, metered data provided to the NYISO must also
simultaneously be provided to the Transmission Owner, whickvill handle such information
consistent with the OASISstandards of conduct as specified in FERC Order No. 889.

2. Annual Budget Charge and Other NeBudget Charges and Payments

This section describes the annual budget charge, other ndoudget charges, and payments for services

provided by the New York Independent System Operator (NYISO).
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2.1. Description

The annual budget charge, other nocthudget charges, and payments for service grouped into three
broad categories related to the physical operation of the NY Control Area:

A Physical Operation of the NY Control Area

A Administration of the NYISO tariffs and related agreements

A Other Non-Budget Charges

The list of services, together with a description of each service is presented in Rate Schedule 1 the
NYISO OATT and the Accounting and Billing Manual.

2.2.Recovery of NOIEosts

Please refer to Rate Schedule 1 of the NYISO OATT, Rate Schedule 1 of the NYISO Services Tariff, and the
Accounting and Billing Manual for information about recovery of NYISO costs associated with ISO Annual
Budget Charge and Other NeBudget Chages and Payments.

2.3.Payment for Service
Please refer to Rate Schedule 1 of the NYISO OATT, Rate Schedule 1 of the NYISO Services Tariff, and the
Accounting and Billing Manual for information about ISO Annual Budget Charge and Other Ndundget

Charges andPayments.

2.4. Services Performed at the Request of a Market Participant

Market Participants may request and pay for the following NYISO Services:

System Reliability Impact Study (ESRIS)

Facilities Study

Local Control Center operator training
Re-enforcement Option Study (PSC can also request)
System Impact Study

Interconnection Study

> > > > > >

Studies may also be requested by the New York State Reliability Council (NYSRC). For further
details, see thelransmisson Expansion and Interconnection Manugvailable from the NYISO Web site at
the following URL:

https://www.nyiso.com/manuals -tech-bulletins-user-quides).
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3. Voltage Support Service

This section describes the voltage support service (VSS).

3.1. Description

In order to maintain transmission voltages on the NYS Transmission System within acceptable limits,
facilities under the control of the NYISO are operated to produce (or absorb) Reactive Power. Thus,
Transactions on the NYS Transmission System. The amount of VSS that must be supplied will be
determined based on the Reactive Power support necessary to maintain transmission voltages within limits

that are generally accepted in the region and consistently adhered to by the NYIS@ggregations are not

eligible to provide Voltage Support Service.

3.2. Supplier Qualification

The NYISO requires that VSS suppliers meet the following criteria. Each resource must:

A Be able to produce and absorb Reactive Power within its tested reactive capability range
O &£ OEA OAOT OOAA EO POAAI OAAA [EOI Irb@dbtivd pee thadhthe O1 A A A ¢
Resourcednit is not eligible to provide Voltage Support Services-or information on exemptions from the

requirement to absorb Reactive Power, see sectid6.6. Exemption from Requirerent to Absorb Reactive

Power.)

A Be able to maintain a specific voltage level under both steadyate and postcontingency operating
conditions, subject to the limitation of its tested reactive capability

A Have functioning automatic voltage controlling equdment to be able to automatically respond to
voltage control signals. The automatic voltage controlling equipment could include, but is not
limited to, an Automatic Voltage Regulator (AVR) for neimverter -basedresources orinverters

capable of automaticvoltage control for inverter -basedresources.
A Be under the operational control of the NYISO or a Transmission Owner

A Successfully perform a Reactive Power (MVAr) capability tests in accordance with the NYISO

Procedures described below

In order to qualify to receive payments as a VSS Supplier the candidate Supplier, including previously

disqualified VSS Suppliers that must rgualify, must:
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A complete a VSS Qualification Form. That form is provided Astachment A-1 of this manual. The
Qualification Form must be completed by a representative of the Supplier and signed by a Vice

President (or equivalent signing authority) of the corporation,

A include a statement of intent to provide Voltage Support Services,

A EAOA CAT AOAOI O AT AOi AT OAOGET 1T AOOAAEAAnNR
AAOGA AO AAOAOI ETAA AU OEA .9)3/h 1 AT OEAAOOOADGEO
data,and a1 1 O T £ OEA CAT A OA cehoove foweddagabiliiydadasheet i OAAT Al
j dapability-AOOOAS6 qh AT A

A have documentation that the generator or synchronous condenser has automatic voltage

m
—_
2
O
>
M
—_

(

controlling equipment. This documentation shall include theutomatic voltage controlling

ANGEDITAMTOGBMAAOOOAD 11T AAT 1 Oi AAOhandvAliagde EdukidrO OA 08 O
block diagram.

A return the Voltage Support Service Suppliers Qualification Form, and supporting data to the

following e-mail box or address:

vss_test_results@nyiso.com

Manager, Operations Engineering

New York Independent System Operator, Inc.
10 Krey Boulevard

Rensselaer, NY 12144

The following figuresprovide a sample capability curvefor anon-inverter based resourceand for an

inverter -based resource, respectively:
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Figure 3: Theoretical MVAr versus MW CapabilityCurves
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3.3. Responsibilities for Service

4EA .9)3/ AEOAAOO OEA 30bbl EAOGO 2A01 OOAAO Oi

scheduling of VSS is the responsibility of the NYISO.

A NYISQz The NYISO coordinates the NYS Power System voltages throughout the NYCA.

A TransmissionOwnersz Transmission Owners are responsible for the local control of the Reactive
Power resources that are connected to their network.

A VSSSuppliersz Suppliers are expected to operate their Resources within demonstrated reactive
capability limits. VSSSuppliers are also expected to maintain a specific voltage level, as directed by
the NYISO and the Transmission Owner System Operator, under both steathte and post
contingency operating conditions subject to the limitations of the Resource's tested retiee
capability. Resources engaged in Dual Participation and providing VSS must meet all requirements
identified in the NYISO Market Services Tariff and this Ancillary Services Manualppliers are
required to provide updated documentation (such as capality curves, inverter block diagrams,

automatic voltage controlling equipment documentation) if any equipment is changed.

3.4.Payment for Service
Please refer to Section 15.2 of the NYISO Services Tariff for information about Payments for Supplying

Voltage Support Service.

3.5. Failure to Perform by Suppliers
Please refer to Section 15.2 of the NYISO Services Tariff for information about VSS Supglikiré to

perform penalties.

3.6. Reactive Power Capability Testing or Demonstration

The purpose of the Reactive Power capability testing or demonstration is to establish a uniform
procedure of determining, confirming, and documenting the Reactive Power cability of VSS Suppliers for
real-time system voltage control. The procedures set forth below provide the NYISO with accurate and
timely information on the Reactive Power capability of the VSS Suppliers. The demonstration also provides
confirmation that the supplier is able to automatically adjust its reactive power production or consumption

to properly control voltage.

Each year resources that participate in VSS must be tested to demonstrate Lagging and Leading
Reactive Power capability. Resources can afnhatively provide data collected during actual operation to

demonstrate both Lagging and Leading Reactive Power capability. If granted an exemption for absorbing
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Reactive Power as described in sectioB.6.60f this manual, a resource is not required to daonstrate

Leading Reactive Power capability. In all cases, the Supplier mirstve its automatic voltage controlling
equipment enabled during the demonstration period. Demonstrations may take the form of actual

generator output datathat demonstrates Reactie Power capability,or tests conducted pursuant to the
procedures set forth in this Manual. Tests must be coordinated with the NYISO and the Transmission
Owner (TO) in whose service territory the unit is located. Test data reports must be submitted
electronically by the VSS Supplier within ten (10) business days of the test to the NYISO for review and
acceptance. The demonstrated performance of the Lagging and Leading Reactive Power capability tests is

the basis for compensation to Suppliers of VSS.

Defhitions

Lagging MVAr z Reactive Power that is generated out of a generator and into the power system. By

convention, lagging MVAr is a positive (+) number.

Leading MVAr z Reactive Power that is absorbed by a generator out of the power system. By conventi

leading MVAr is a negative-j number.

Charging Mode z State of operation of an Energy Storage Resource where real power flows from the grid,
through the inverter, to be stored in the Energy Storage Resourfer later injection back onto the grid at

the same location

Discharging Mode z State of operation of an Energy Storage Resource where real power flows from the

Energy Storage Resource, through the inverter, onto the grid.

3.6.1.Frequency, Timing, and Other Requirements

At least once each calatar year each Resource providing Voltage Support Service must test or
demonstrate Lagging and Leading Reactive Capability. If granted an exemption for absorbing Reactive
Power as described in setion 3.6.60f this manual, a resource is not required to demustrate Leading

Reactive Power capability.

The demonstrated grosd.agging and Leading MVAr capability, as verified by metering data
transmitted from the NYISO through existing Transmission Owner communication equipment,
will be the basis for compensation in the next compensation (calendar) year. If gross metering

data is not available, net metering data of Lagging and Leading MVAr capability will be the basis
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for compensation in the next compensation (calendar) year. If Transmission Owner
communication equipment is down during the test period, the NYISO will accept reime
Generator Owner data via direct communications to the NYISO.

Small units at the same site may apply test results from one unit to another unit at the same
site. In order to qualify for this treatment, the units must be electrically identical and mudte less
than 60 MW nameplate capacity. Qualification to apply test results from one unit to another
requires one-time submittal of the capability-curve and registration information for each unit,
along with a request for this treatment, and preapproval by the Manager, Operations
Engineering. The form to request this treatment is provided aéttachment A2 Each year, a test

result form must be submitted for each unit that is requesting this treatment. The test form must
reference the PTID of the unit at the site that actually performed the test and the date and time of
the test.

Lagging MVAr capability musbe tested or demonstrated during the Summer Capability
Period (May 1 through October 31, inclusive). Leading MVAr capability must be tested or
demonstrated between January 1 and October 31, inclusive. Failure to test or demonstrate the
compensation year. If granted an exemption for absorbing Reactive Power as described in ggtt
3.6.60f this manual, a resource is not required to demonstrate Leading Reaa Power
AADAAEI] E OU 8 autbiadlic valt@ge Eohtilin® égdipmentmust be providing automatic

voltage control during the demonstration period.

Demonstration results must be retained for the current and most recent prior test period.
Any supplemental engineering analysis to support data for the current and most recent prior test

period must also be retained.

VSS suppliers that do not make adequate metering data available for the NYISO through
existing Transmission Owner communication equipmenas required during the Capability Year
will be disqualified as VSS suppliers. If Transmission Owner communication equipment is down
during the test the NYISO will accept reaime Generator Owner data via direct communications
to the NYISO. If Transmisen Owner communication equipment and Generator Owner redime
data via direct communications to the NYISO are not available, the NYISO will, under an
extraordinary circumstance exception, allow for a remote link to be established from the NYISO

to the Gererator
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Owner data for the purposes of verifying that VSS test. This link must be established within-30
days of Generator Owner receipt of the test results. For the purposes of this exception an
extraordinary circumstance shall mean unavailability due to aon-recurring improbable event not
experienced in the regular course of business. Any supplier who has been removed from the VSS
program due to inadequate metering data may be reinstated as a VSS supplier once that supplier

complies with all conditions autlined in Section 3.2 of this Manual.

Lagging MVAr capability testing will normally be performed during orpeak hours. The VSS
Supplier must operate at maximum Lagging MVAr for at least one hour for the test to be

acceptable.

The Leading MVAr testingvill normally be performed during off-peak hours. The Leading
MVAr test shall be scheduled with the corresponding TO, who will inform the NYISO. Prior to
conducting the test, the VSS Supplier and the TO shall consult with each other regarding the
conditions of the test. The VSS Supplier must operate at maximum Leading MVAr for at least one
hour for the test to be acceptable. The megawatt output at the time of the test shall be recorded,

and the AVR shall be in service at all times during the test.

A VSS Spplier may schedule additional MVAr tests during the testing periodafter
completing a Reactive Capability testhowever; only one test at a time may be scheduled. When
scheduling an additional Reactive Capability Test, the VSS Supplier must again foltbe test
procedures given below. The VSS Supplier will be placed at the end of the queue for scheduling

requests when requesting additional tests during a given capability period.

3.6.2.Test Procedure for Generators

Reactive Power capability tests are to be carried out under normal operating conditions.
Extreme measures that might overstate a unit's reactive capability must be avoidgdror
example, measurements should be made with the unit operating with normal hydgen pressure

or other normal coolant conditions).

Both Lagging and Leading MVAr capability are to be measured at the generator terminal
(gross) and, if available, at the point of interconnection (net). If generator terminal (gross)
metering is not availble, then Lagging and Leading MVAr capability are to be measured at the
DI ETO T £ ET OAOCATTTAAOETT j1AOQs £ A 633 30bDPIi EAOS

absorb MVArs from the power system, the net metered data at the point of intemanection may
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be submitted in addition to gross metered data only to demonstrate the Leading MVAr capability

of the VSS Supplier, and will not be used as the basis of Leading MVAr compensation.

Effective at the beginning of the 2010 test period, Laggingnd Leading tests must be performed
at the real power levels describedn Figure 4. For both the Lagging and Leading MVAr tests, the
real power level within the defined range that is chosen shall be the exclusive decision of the
generator.

Figure 4: Real Power Level Requirements for Reactive Power Capability Testing

Intermittent Power and
Limited Control Run-of-River
Hydro Resources All Other Generators

Lagging Leading Lagging Leading

ICAP Supplierst and Non-ICAP )
Suppliers with a Valid DMNC O 10%
(or DMGC, where appropriate) UCAP? UCAP? DMNC* DMNC*

Test?

of

. 0 - o < ) .
O 90% of O 10% of O 90% O o 444 o

All Other Non-ICAP Suppliers Generator Generator Generator Generator
Nameplate Nameplate Nameplate Nameplate MW
MW MW MW P

ICAP Supplierefers to resources qualified to supply UCAP as defined in tiNY1SO Services Tariff
DMNC tests cannot be used for Limited Control Rewf-River Hydro Resources that are not ICAP Suppliers.

3 Unforced CapacitfUCAR refers to the rating assigned to ICAP Suppliers as defined in theYISO Services
Tariff. The UCAP value that is tested to mustrrespond to the Available UCAP recorded in the NYISO ICAP
Automated Market System.

4 DMNCrefers to the Dependable Maximum Net that is in effect at the time of the test. The DMNC value that is
tested to must correspond to the DMNC recorded in the NYISOAP Automated Market System

The verification of Reactive Power capability for facilities with multiple resources that share
a single Point of Injection and/or are dependent upon one another for normal operation shall be
based on the Reactive Powezapability of the facility at the Point of Injection, and not the sum of
the capabilities of the individual generators. Example A Combined Cycle combustion
turbine.) The Transmission Owner is responsible for coordinating the test with the respective

plant. Each Transmission Owner shall notify the NYISO at least one hour prior to the initiation of
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generator MVAr testing. The NYISO in turn notifies any other affected Transmission Owners.

Test procedures are set forth below:

1. The VSS Supplier must notifyhte NYISO and the Transmission Owner (TO), at least two (2)
business days prior to the day that the test is to be performed if the Supplier is a
generator sized 25MW or larger. Other VSS Suppliers must also notify the NYISO and TO
of their plan to test, buta two-day notification is not required, though it is encouraged.

The following information must be included in the notification of intent to perform a

Reactive Capability test:

A VSS Supplier name (as listed in the NYISO MIS)

A VSS Supplier point identifer (PTIDz a five digit number)

A Net operating capability of the unit (MW)

A VSS Supplier operator company name

A Transmission Owner area

A Test requested (lagging or leading)

A Date and time of the test start

A Name and telephone number of the person requesti the test

A generator that is normally scheduled in the DAM and is operating within 25 MW of its

normal operating capability may perform the MVAr test without the 2day prior notification. If a
CAT AOAOT 080 11 Of Al T BAOA O Ethe@dak gribr Adiificatith@GllsoE O 1 AOO OEA
not required but is still recommended.

2. Test approvals are subject to a NYISO reliability review and the NYISO reserves the right
to cancel or terminate the test at any time. The TO may also request that the NYISO cancel
or terminate the test at any time should local reliability criteria be viohted. The NYISO
will document all approvals, cancellations, and terminations including the party
responsible and reason for implementing the cancellation or termination as described in

Section 6 of the Outage Scheduling Manual.

3. On the day prior to the sbeduled date of the Reactive Capability Test, generators with a
normal MW operating capability of 100 MW or greater must bid energy into the Day
Ahead Market (DAM). The bid must be structured to ensure that the generator is
scheduled at the appropriate MWevel for the hours requested to perform the Reactive
Capability Test. The VSS Supplier must notify the NYISO (notify NYISO Generation
Scheduling at (518) 3566050) by hour 14:00 of the prior business day that the unit has
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been scheduled in the DAM, and thahe test will be conducted as scheduled. If the
generator is not scheduled, then the Reactive Capability Test is cancelled. If the generator
has a net operating capability of less than 100 MW or if the generator is a quick start unit
that can be committal by the RealTime Commitment (RTC), a DAM bid is not required.
The VSS Supplier must still notify the

NYISO and the TO, by hour 14:00 of the prior business day, of the intent to perform a
Reactive Capability Test.

4. On the day of the scheduled Reactive Capability Test, the VSS Supplier, through the TO,
must request permission from the NYISO System Operattar perform the test at least
three (3) hours prior to the test start time. The generator must also bid energy into the
Hour-Ahead Market (if not previously committed in the DAM) to ensure that the
generator is scheduled at the appropriate MW level for theours requested to perform
the Reactive Capability Test. The NYISO System Operator will approve or deny the
request, through the TO, at least two (2) hours prior to the scheduled test, allowing time
for any desired HourAhead Market bid adjustments. The MISO will document all
approvals, cancellations and terminations of the tests. The log will include the name of

the party and reason for implementing the cancellation or termination.

5. Upon beginning the test, the VSS Supplier must notify the NYISO Systeperator,
through the TO, that the Reactive Capability Test has started.

6. The NYISO will log that the VSS Supplier is performing a Reactive Capability Test.

7. Upon completion of the test, the VSS Supplier must notify the NYISO System Operator,
through the TO, that the test is complete. The NYISO will log the completion time and the
name of the generator plant personnel reporting the test.

3.6.3.Test Procedure for Synchronous Condensers

Each synchronous condenser providing this service will be required tdemonstrate the

maximum leading and lagging MVAr capability it can maintain for one hour.

3.6.4. Test Procedures for Energy Storage Resources

Each Energy Storage Resource (ESR) providing this service will be required to demonstrate its leading
and laggirg capabilities while it injects Energy onto the gridi(e, DischargingMode) and while it withdraws
Energy from the grid (.e, Charging Mode). The test requirements to demonstrate Reactive Capability for

both charging and discharging are described iBection 3.6.2. Test Procedure for Generator€harging
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Reactive Power capability demonstrations do not havassociatedreal power requirements. The lower of

the two demonstrated leading capabilities and the lower oftte two demonstrated lagging capabilities, as

verified by metering data will be the basis of compensation for the following calendar year. For example,

Charging/discharging | Leading MVAr Lagging MVAr Compensation MVAr
Charging 50 40 30 (leading) + 40(lagging)
Discharging 30 45 = 70 MVAr (total)

3.65. Reporting Requirements

Suppliers of VSS must submit test results to the NYISO Voltage Support Test Data System
within ten (10) business days of the test. Suppliers of VSS using operational data to demonstrate
their Reactive Power capability must submit the operational data to tle NYISO Voltage Support
Test Data System within ten (10) business days of the end of the test period (October 31st). The
submitted data must include supporting performance data including gross and net MW and MVAr

output, terminal or station bus voltage, ad unit auxiliary load MW and MVAr.

If the lagging and leading MVAr capability tests or demonstrations are performed on
different dates, then the results of the lagging and leading tests or demonstrations can be
submitted separately.

The NYISO collects generator reactive capability data of VSS Suppliers. The NYISO provides
OEAOA AAOA O1 OEA T PAOAOEI ¢ AEOEOEIT 1T £ OEA
(60) days of the end of the test period. This allows sufficient time fahe NYISO to assemble the

data with due consideration to Generator owner reporting requirements.

3.66. Allowance for GotPeriod Reactive Capability Testing

There arefive (5) conditions where NYISO will provisionally accept testing for Voltage
Suppat Service when that test is not conducted within the specifietkest or demonstration

period:

A A new resource entering commercial operation, or

A 'l APEOOET ¢ POl OEAAOS8O OAOI OOAA OAOOOIT ET ¢

A An existing resource that was prevented from testing during the specified period by the
Transmission Owner (TO), in whose Transmission District the resource is locatedue to a

transmission facility outage, or
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A An existing resource becoming eligible to qualify as a VSS supplier, or

A Anuclear generating unit that has an AVR that is not functioning during the test period.

Initial Qualification of New Resource

For a nev resource entering commercial service and requesting qualification as a Voltage
Support Service supplier, the resource must complete the annual test requirements within thirty
(30) days of entering service, and forward the completed test report, in electnic form, to NYISO
within ten (10) business days of the completion of that test. The resource shall also provide, in
xOEOET ¢ch OEA OANOEOAA AT AOiI AT OAGETT 1T &£ OEA OAOT OOAA

regulator.

Existing Resource returrong Extended Forced Outage
'T A@QGEOOET ¢ OODPDPI EAO6O OAOT OOAA OAOOOT ET ¢ OF OAOO
complete the annual test requirements within thirty (30) days of returning to service, and

forward the completed test report, in electonic form, to NYISO within ten (10) business days of

the completion of that test.
Existing Resource prevented from Testing due to a Transmission Facility Outage

'T A@QGEOOEI ¢ O0ODPDPI EAO8O OAOT OOAA OEAO xAO DPOAOAT OA
dueto a transmission facility outage reported to the NYISO in accordance with the Outage
Scheduling Manual, must complete the annual test requirements within thirty (30) days of the
transmission facility returning to service, and forward the completed test rport, in electronic
form, to NYISO within ten (10) business days of the completion of that test. Suppliers must notify
OEA .9)3/ 1T &£ PIlATTAA OAOOO xEOEET OxI jc¢q AOOET AOGO
not to allow the test.

Existing Resource becoming eligible as a VSS Supplier

If, as the result of equipment upgrades or changes in qualification requirements, an existing
O00PPI EAO6O OAOI OOAA AAAT T AO Al ECEAI Ah OEA 30DPDPIEAO
within thirty (30) days of the effective date of the change in qualification requirement or
equipment upgrade, and forward the completed test report, in electronic form, to NYISO within

ten (10) business days of the completion of that test.
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Nuclear Unit with Neamabning AVR

If the unit is able to successfully complete the test with a functioning AVR after the test period
but before the end of the current year, full compensation will be allowed for the next payment
year. The unit will be required to meet the followup requirement set forth below to continue
receiving payments after the beginning of the test period. If that test results in reduced voltage
support, the payments will be reduced for that entire year, including return of excess
compensation for the montls before the inperiod test.

If the unit is able to successfully conduct an owtf-period test after the beginning of the year,
the unit will receive monthly VSS payments at the level achieved in the test for all months
following the conduct of the test.To receive payments at the levels achieved in the cof-period
test, the unit will voluntarily provide voltage support within operational limits without
compensation in the months of the year prior to its oubf-period test. The unit will be required to
meet the follow-up requirement set forth below to continue receiving payments after the
beginning of the test period. If the units produces a lower level of MVArs than was achieved in the
out-or-period test, the VSS payments will be reduced consistent withe results of the inperiod
test for the remaining months of the year; provided further, however, should a generator perform
a subsequent inperiod test that demonstrates a higher level of MVAr capability, the VSS

payments will be based on the results dhe later test for the remaining months of the year.
Followup Testing Requirement

For any of the above conditions, the following conditions and requirements apply:

The NYISO will accept the demonstrated lagging MVAr capability as the basis for

compensaion on a provisional basis until the beginning of the next Summer Capability Period.

To continue qualification to receive VSS payments the resource is required to perform a
complete annual test within thirty (30) days of the start of the Summer CapabiijtPeriod, and
forward the completed test report, in electronic form, to NYISO within ten (10) business days of
OEA AT i Pl AGEIT 1T £ OEAO OAOGO8 4EEO OET DAOEIT Ad

participation in the VSS in the next compensatioypear.

3.6.7. Exemption from Requirement to Absorb Reactive Power

The following three conditions must be met in order for the NYISO to grant an exemption

from the requirement to absorb Reactive Power.
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1. The ability of the resource to produce Reactive Powenust be determined by the NYISO

to be needed for reliable system operation.

2. The ability of the resource to absorb Reactive Power must be determined by the NYISO to

not be necessary for reliable system operation.
3. The resource must be unable, due to system configuration, to absorb Reactive Power.

The NYISO will review a request for exemption with the Transmission Owner in whose

Transmission District the Resource is located and determine whether the request will lgganted.
An exemption will not be granted over the objection of the Transmission Owner, except upon the

approval of the President and Chief Executive Officer of the NYISO. Exemptions that are granted

will be reviewed annually with the Transmission Ownerlin whose Transmission District the
resource is located.

All requests for exemptions from absorbing Reactive Power must be made in writing to the
Manager of Operations Engineering at the NYISO. These requests must include the specific
resource(s) and the lasis for requesting the exemption. Additional documentation may be
required during the NYISO review. A request for exemption must be signed by an officer of the

organization owning the resource (or equivalent signing authority) and can be submitted to the
following e-mail box or address:

vss_test results@nyiso.com

Manager, Operations Engineering

New York Independent System Operator, Inc.
10 Krey Boulevard

Rensselaer, NY 12144

Requests for exemptions from absorbing Reactive Power must be submitted prior to the end
of the test period.

3.7.Voltage Support
The following procedures apply to VSS.

3.7.1.Request for Voltage Support Service

The NYISO may request corrective actions from voltage support facilities that are already in

service and available. The procedures faral-time voltage control are covered in theNYISO
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Emergency Operationand Transmission and Dispatching Operationsanuds (both of which are

available from the NYISO Web site at the following URttps://www.nyiso.com/manuals -tech-

bulletins-user-guides).

3.7.2.Voltage Support Availability

Supplier Actions:
The supplier is obligated to provide timely notification of any operational restrictions that may
limit the voltage support capability, including, for suppliers engaged in Dual Participation, any

limitations caused by the services provided by the supplier to the distribution utility or other entity.

The supplier must perform the following:

1. Theautomatic voltage controlling equipmentshall be maintained in service in automatic
voltage regulation mode at all times, unless instructed otherwise by the NYISO or the
Transmission Owner System Operator.

2. Provide immediate notification to the NYISO through the Transmission Owner System
Operator wheneverthe automatic voltage controlling equipment, or any other

ANOCEPI AT O TAAAOOAOU &I O | AET OAETET ¢ OEA OAOI OOA}

capability (including, but not limited to, auxiliary cooling systems, exciters, etc.) is forced
out of service or deated, and provide notice as required by th&lYISO Outage Scheduling
Manual (available from the NYISO Web site at the following URL:
https://www.nyiso.com/manuals -tech-bulletins-user-guides) prior to removal from service
for scheduled maintenance.

3. VSS suppliers are required to notify the NYISO of amtomatic voltage controlling
equipment outage lasting longer than thirty (30) days by submitting a written notice and
plans for a timely repair electronically to the bllowing e-mail address:

vss_test results@nyiso.com

Failure to notify the NYISO within thirty (30) days of the outage and submit plans
for a timely repair may result in disqualification from the VSS program or reduced
monthly VSS payments as outlined in Section 15.2 of the NYISO Services

Tariff.

4. Notify the NYISO and Transmission Owner System Operator of the estimated time for
completion of necessaryautomatic voltage controlling equipment(or other) repairs, or
scheduled maintenance.

5. Notify the NYISO and Transmission Owner System Operator when maintenarse
Al i b1 AOGA AT A OEA OAOI OOAAGO Oil OACA 0O0PHPI 00
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4. Regulation and Frequency Response Service

This section describes the regulation and frequency response setrvice.

4.1.Description

Regulation and frequency response serviceme necessary for the continuous balancing of
resources (generation and NY Control Area interchange) with load, and to assist in maintaining
scheduled Interconnection frequency at 60 Hz. This service is accomplished by
committingscheduling GeneratersResourceancluding gualified Generators Limited Energy

Storage Resources (LESRdnergy StorageResources (ESRsprdBemand-Side-Resoureesnd
eligible-Aggregations(Regulation Service Suppliers) whose output or demand is raised or

lowered (predominately using Automatic Generation Control (AGC)) as necessary to follow
moment-by-moment changes in load.

The service is in addition to operating reserve services required for system contingency
purposes. The NYISO offers regulation and frequency response services to serve Load within the
NY Control Area.

The NYISO establishes the regulation and frequency mmse requirements consistent with
criteria established by North American Electric Reliability Council (NERC), which may vary by
hour and by season. The NYISO shall post the hourly regulation and frequency response
requirements and shall present any updats of the regulation and frequency response
requirements to the System Operation Advisory Subcommittee (SOAS) for discussion and
comment. Should the NYISO determine that it intends to establish regulation and frequency
response requirements for any hour thaare lower than any requirement for that hour in the
seasonal regulation and frequency response requirements published as of March 1, 2004, it shall
present, prior to posting, its analysis and the revised requirement to the Operating Committee for
approval. Should the NYISO determine, for reliability reasons, that it intends to establish
regulation and frequency response requirements for any hour that are higher than the
requirement for that hour currently in effect, it shall raise the requirement, issue aotice as soon
as possible, repost the hourly regulation and frequency response requirements for that season,
and discuss its adjusted regulation and frequency response requirement for that hour at the next
regularly scheduled Operating Committee meetinghortly after the end of each Capability
Period, the NYISO shall present SOAS with an analysis of the regulation performance in that

Capability Period. The NYISO also establishes Regulation Service Supplier performance
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measurement criteria and proceduredor bidder qualification and for the disqualification of

bidders that fail to meet such criteria as defined in sectiod.114-21.

4.2.Source of Service

Regulation Service is bid into the market by Regulation Service qualified suppliers that have
AGC capability and that wish to participate in the Regulation Servioearket. Generators
Resourcesand-Demand-Side-Resourcdidding to provide Regulation Servie are required to
submit two-part Bids, consisting of the following: a Regulation Capacity Bid indicating the MW
and price ($/MW) of the Regulation Capacity they are making available to the NYISO, and a
Regulation Movement Bid indicating the price ($/MW)or each MW of Regulation Movement
they can provide when instructed. Regulation Service Resources are not obligated to participate
and provide Regulation Service unless they have bid for Regulation Service and that bid has been
accepted. If the Supplieis a Behindthe-Meter Net Generation Resource, the ISO shall only
consider price-MW pairs in excess of the forecasted Host Load for the Resource.

The NYISO selects Regulation Service in the Dalgead Market and the Realime Market
from qualified Resources that bid to provide Regulation Service. Market Participants may submit
bids to the NYISO for Regulation Service up to the Rddaime Market market-close time (75
minutes prior to the operation hour).

The bid evaluation program validates a Regulation Seice bid and returns a message to the
bidder indicating that data supplied is either validation passed or validation failed. Validation
passed and validation failed bids (or any bid) may be changed and resubmitted prior to market
closing time. Bid informaion includes:

A Regulation Capacity price, in $/MW

A Regulation Movement price, in $/MW

A Regulation Capacity MW regulation capacity available in one direction

For example a bid of 5 MWs is a bid to provide 5 MWs of regulation up and 5 MWs of

regulation down.

There are also static bid parameters that can be modified only through a request to the
NYISO:

A Regulation Capacity Response Rate (RCRR), in MW/min, with the exception that LESRs

are not required to provide a RCRR.
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A Regulation Movement Response Rate (RMRR), in MW/6 seconds. Regulation suppliers
are not required to provide a Regulation Movement Respse Rate. By default, the RMRR
will be established as the RCRR + 10. Regulation suppliers may provide a RMRR that
exceeds the equivalent RCRR in the event that the supplier is capable of responding at a
faster response rate; however, the RMRR may not kess than the RCRR on a time

equivalent basis.

4EA .9)3/ -AOEAO O0AOOEAEDPAT OO0 50A0860 ' OEAA AAOAOE

that the NYISO makes to ensure validity. FéeneratersResourceshat are not LESR devices and

Aggregations comprisedof Demand Side Resourcesnly, the maximum Regulation Capacity (or

regulating margin) that can be offered is calculated as the regulation capacity response rate times

five minutes. For LESR devices, the maximum Regulation Capacity that can be offereHi&t OT EO3 O
bid in Upper Operating Limit. A Behingthe-Meter Net Generation Resource that is comprised of
more than one generating unit that is dispatched as an aggregate unit at a single PTID is not
qualified to provide Regulation Service or Spinning Resees.
xEOE

Figure 6 shows how Regulation Capacity is defined with respect to a generating unit's

operating range, for the situation without Reserve activation.

Figure 7 shows the Regulation Service deployment for an LESR that has no energy limitations
and has an acepted bid for its full bid Regulation Capacity. The Upper and Lower Regulating

Limits = the Upper Operating and Lower Operating limits respectively.

Figure 8 shows the Regulation Service deployment for an LESR whose energy storage
position limits the amount of Regulation Service it can provide. RTD has set a BP to consume, and
the Regulation Service deployed is centered on that BP. The Upper Regulating Limit is reduced
below the Upper Operating Limit as the energy storage is limited and the device canmsoistain

energy injection at its maximum operating capacity for the next 5 minute RTD interval.
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Figure 67: LESR with Full Regulation Service Deployment
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Figure 78: LESR with RTD Managing Energy Level; Equal Reg Up and Reg Down
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Note: Modification of response rates must be coordinated with Stakeholder Services.

There are up to six response rates that are provided by the suppliers:

A Normal Response Rate (NRRThere may be up tahree response rates given with each
Resourcegenerator. They are used under noweserve pickup conditions.

A Regulation Capacity Response Rate (RCRR)is response rate is used for scheduling
Regulation Capacity.

A Regulation Movement Response Rate (RMRR)is response rate is used for dispatching
Regulaton Service providers.

A Emergency Response Rate (ERRhis response rate is used under reserve pickup
conditions. ERR must be greater than or equal to the maximum NRR. Demand Side
Ancillary Service Providers may only bid one NRR and the ERR must equal NfeR.

Note: With the exception of RMRR, the above response rates are not applicable to LESRs. \

&1 O Al1 2AcOl AGET T 3AOOEAA DPOI OEAAOO AGAADPO , %320
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Limit (Winter Capability Period). The Maximum Summer and Winter Operating Limits are
modified by Stakeholder Services and are described in ti¢YISO Market Participants User Guide

(available from the NYISO Web site dittps://www.nyiso.com/manuals -tech-bulletins-user-

guides).

Regulation Service providers are not required to prvide a RMRR, but should supply one if they
xAT O A OAlI OA 1T OEAO OEAT OEA AARAEAOCI O OAI OA T &£ 2#22
10
A Individual Resourcessits may bid into the market as groups oResourcesits,
providing the Resourcesshits are prequalified to be bid and operated together as though
they are a single unit for allgeneraterResourcebid services (units participating as part of
a group are not allowed to bid individually or as part of another group Pre-qualification
specifications for Resourcesnits to bid as a group include metering support, billing, and

performance measurements as if a single unit.

4.3. Scheduling of Service

Regulation Service requirements are determined by the NYISO consistent witldustry
standards set by NERC. The Regulation Service requirements may include locational
requirements and consider transmission constraints. Automatic Generation Control signals for
Regulation Service are transmitted to the individuatirits-Resourcesvia the Transmission
Owners.Regulation Service providers may also receive Regulation Service signals directly from
the NYISO. Receiving regulation signals directly from the NYISO does not eliminate the need to

receive signals directly from the TO.
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4.3.1.Generating Unit Operating States

Figure 89: Generating Unit Operating States

Available

Unavailable

Offline / Available

On-Dispatch

Off-Dispatch

On-Dispatch / Non-
Regulating

On-Dispatch / Regulating

Generating units have the NYISO operating states as shown Figure 9. Demand-Side
Resourceg\ggregationsparticipating in the energy or ancillary services programs for scheduling
purposes are modeled as generators. This class of supplier has the same operating states as

physical generating units.

A Unavailable z The unit is OftLine and is not available for ay ancillary services
contribution.
A Off-Line/Available z The unit is Outof-Service and OfiLine, but is available for ancillary
services contribution.
A Fixed (Off-Dispatch) z The unit is In-Service and OrLine and is not under automatic
control. ThisuniO8 0 24 OAEAAOI A EO DOAAAOAOI ET AA8 3AEAAOQI
the quarter hour.

A Flexible (On-Dispatch) and Non-Regulating z The unit typically is not under automatic
control. The basepoint for the unit is normally updated every five minutes. The litrdoes
not participate in Regulation Service.
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A Flexible (On-Dispatch) and Regulating z The unit is under automatic control. The unit
has an Energy schedule that is established by RTD. The unit participates in Regulation
Service as directed by AGC and, thumay be requested to deviate from its RTD schedule.

4.3.2.Regulation Service Capacity Scheduling

In the DayAhead and Reallime Markets, the NYISO submits to its scheduling and pricing
software the Regulation Service Bids provided by each Supplier for use in solving to meet the
NYISO's Regulation Capacity requirement. Specifically, the NYISO enteis the Day-Ahead and
real-time software each Regulation Service Supplier's Regulation Capacity Bid MW and the sum of
its i) Regulation Capacity Bid price and ii) the product of: a) the Supplier's Regulation Movement

Bid price and b) the Regulation MovemenMultiplier established for that hour.

Generators-and-DemandR®deurces

The Regulation Capacity awarded to each Regulation Service resource that was selected to
provide Regulation Service is based on the economics of the bid and the NYISO Regul&ervice
requirement, not to exceed the lesser of the regulation response rate (RRR) times 5 minutes or
OEA OAcOI AOETI T AOAEI AAEI EOU -780 AEAS

Regulation Capacity comprises two regions. The upper region is bounded by the unit upper
operating limit. The lower region is bounded by the minimum generation point. Each region is

eqgual to the Regulation Capacity accepted for that Unit.

Limited Energy Storage Resources

All offers by LESR devices in the Dafhead Regulation Servicemarket are evaluated and
scheduled on an hourly basis without consideration that there may be energy limitations during
OEA T PAOAOET C EIT énérhy staréud poéition, that May prévan? tbe@ESFom
providing as much Regulation Service in redime as it was scheduledo provide in the Day
Ahead Market.

In real-time, the amount of Regulation Capacity that an LE®&n provide will depend on the
current energy storage position of the LESR. As the amount of energy stored in the device
increases or decreases, the amounf ®egulation Service that can be sustained over an RTD
interval may be less than the amount of Regulation Capacity originally offered in the Rdaine
Market. In such cases, the RTD system will reduce amount of Regulation Capacity offered to
reflect the amount of Regulation Service the LESR is currently able to provide, given its energy

storage position. The amount of Regulation Capacity that an LESR is actually scheduled to provide
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in the RealTime Market is based on this calculation of the amount of Regtlon Capacity it is

able to provide, given its energy storage position, and the economics of the bid.

The Regulation Capacity calculation is performed by taking the measured energy storage
position of the device and calculating an upper and lower reguian limit (URL, LRL). The
midpoint of the upper and lower limits establishes an RTD base point and the available
Regulation Capacity 9.5 * (URL + abs (LRL)).

During energy shortage intervals, as indicated by the activation of the Regulation Service
Demand Curve, the Regulation Capacity offer may be further reduced. The Regulation Capacity
available to be scheduled during the energy shortage condition is based on the energy storage
position of the device with an RTD base point set equal to 0. The avalaiRegulation Capacity =
Min (abs (LRL, URL)).

Commitment for Additional Regulation

The NYISO may commit additional resources in tHeeal-Time Market to provide Regulation
Service if any of the following conditions exist:

1. Insufficient Regulation ServiceaMW is bid into the DayAhead Market.

2. Resources that were scheduled in the Daghead Market to provide Regulation Service
are not available in realtime.

3. More Regulation Service is required than had been anticipated would be needed in the
Day-Ahead Market.

Regulation Service inRenaé

Regulation Service Suppliers, including those not awarded a forward contract to provide
Regulation Service in the DaydAheadMarket, may bid uncommitted capacity into the Realime
Market to provide Regulation Service. A Resource providing Regulation Servinghe RealTime
Market will be paid based on its reatime schedule for Regulation Capacity at the Regulation
Capacitymarket price, and its reattime Movement MW at the Regulation Movemennarket
price, taking into account the resource's performance retave to its instruction. The Resource
will also be subject to a Regulation Service performance charge to account for roerformance.
Calculation of DayAhead andreal-time Regulationmarket prices is defined in Rate Schedule 3 of
the NYISO Services Tariff.

A Supplier with a DayAhead Regulation Service schedule that notifies the NYISO that it
cannot provide Regulation Service in realime will receive a zero reattime Regulation Capacity

schedule and buy out of its DayAhead commitment. A Supplier with a reatime Regulation
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Service schedule is subject to the performance settlement provisions as defined in section 4.6. A
Supplier with a DayAhead Regulation Service schedule that continues inteal-time is subject to
the balancing and performance settlement provisions as defined in section 4.6. A Supplier that is
providing Regulation Service using an LESR will be subject to Regulation Service balancing in
real-time for any Regulation Capacity sheduled day ahead that is not scheduled in reéime as a
OAOOI O 1 AEnetyf AoragedBiatdri3.

4.3.3.Control Signals to Satellite Control Centers

Control signals designating the value of Unit Desired Generation (UDG) for each Resource are
sent to the satellite control centers every six seconds. For Demand Side Resources, the UDG is the

terminology used to indicate the AGC 6 second regulation schedule.

4.3.4.Regulation Service

The AGC function calculates an area control error (ACE) andbahtes this error to Regulation
Service providers scheduled by RTD. The ACE is allocated to all Regulation Service resources
proportionally based on the amount of Regulation Movement MWSs they are able to provide in the
next six seconds using their Reguteon Movement Response Rates, their current physical
limitations, and security constraints. AGC will determine the UDG for each Resource by
Al T AETET ¢ OEA 2A01 OOAA8O 2ACcOI ACETIT OANOGEOAI AT O j EA
from its RTD 5minute bagpoint, if any. The NYISO computer system will send UDGs to TOs that
will in turn retransmit the UDGs to Regulation Service Resources in their control area. Regulation
Service balancing payments and charges for all NYCA resources will be assigned by th&QY

directly to individual suppliers based on their monitored performance.

When LESR devices are approaching their energy limitations, as measured by their metered
AT AoOcu OO01T OACAh ''# xEIl OOAT O&ZAO OAcCOI AGETT AT AOCU
sOPPI EAOO8 4EEO OOAT O&EAO EO AAI AOI AéduatoAU ! ' # AT A E
energy schedule will become zero to coincide with the time that the LESR is either fully charged

or fully discharged.

The amount of Regulation Capacity (MW) anRegulation Capacity Response Rate
(MW/Minute) that is required for the NY Control Area is established by the NYISO and can vary

on a seasonal and hourly basis. TH¢YISO Transmission and Dispatching Operations Manual

(available from the NYISO Web site ahe following URL:https://www.nyiso.com/manuals -tech-
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bulletins-user-guides) describes how the Regulation Service requirements are defined for the

New York Control Area.

4.3.5.AGC and RTD Program Response
4EA ' # DPOI COAI OOAOG AAAE OOPPI EAOB8O 2AcOI AGET T -
base points. The RTD program uses the NoahResponse Rate(s). RTD will assign basepoints to
LESRs based solely on their stored energy levels. RUAM may use either the Normal or the
Emergency Response Rate, depending on reserve activation. All flexible Resources, including
those with and without a reaktime reserve schedule, may be required to respond to a reserve
Pick Up.

Resources with a reattime reserve schedule will have base points calculated using their
Emergency

Response Rates, others will have base points calculated using their Normal Response Rates. For
RTD-CAM modes of Large or Small Event Reserve Rigfis or Max Gen Pickups, all Regulation
Service schedules are set to zero and LESRKiH be assigned a zero RTD base poiand a zero

UDG The NYISO will resume sending AGC Base Point Signals as soon as possible after the end of

the reserve or maximum generation pikup.

When more Regulation Service is required, the NYISO may request more Regulation Service

capacity from the reattime Regulation Service market.

A minimum ACE distribution value is established by the NYISO so that base point changes are

distributed to only a few (or one) units when ACE is small.

4.4, Performance Tracking

The NYISO has a Performance Tracking System (PTS) to monitor the performance of
Resources that provide Regulation Service. Payments and charges by the NYISO to each Supplier
ofthisSeOEAA AOA AAOAA ET PAOO 11 OEA 2A01 OOAAGO PAOA C
PTS will also be used to calculate, for each RTD interval, the total Movement MW instructed for
each unit that was scheduled to provide regulation, and to determine peligs assessed to non
regulating Resources that do not follow their RTD basepoints, thereby increasing the regulation

burden.

Figure 10 illustrates a regulating Resource that has perfect performance and illustrates a

regulating Resource with performance errors.
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Figure 910: Perfect Performance
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Figure 101%: Error in Performance (3-Second Bandwidth not Included)
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Regulation ServiceResources, including Resources engaged in Dual Participatiane

& New York ISO

required to change their output level at a rate consistent with the amount of Regulation Service

each resource has been scheduled to provide.

Regulation Service Resources will not receive payments for additional Regulation Capacity as

a result of following AGC signals that call for them to provide more Regulation Service than they
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have been scheduled to provide; but they will be paid for any additional energy they produce as a

result of following such signals.

Performance Adjustment

Based on the peformance measurements developed by PTS and the Billing Settlement
System, the Billing Settlement System will calculate performance adjustments for both
Regulation Service Suppliers and Energy Suppliers that are not providing Regulation Service.
Appendix Gof the Accounting and Billing manual presents a detailed description of the
calculation of Regulation Service performance adjustments and Appendix 1.7 presents a

detailed description of the Under Generation Penalty Settlement.

4.5.Regulation Service Settleta@ayAhead Market

Please refer to Rate Schedule 3 of the NYISO OATT, Rate Schedule 3 of the NYISO Services
Tariff, and the Accounting and Billing Manual for information about Dayhead Market
Settlements.

4.6.Regulation Service SettleméiesaiTime Mkets
Please refer to Rate Schedule 3 of the NYISO OATT, Rate Schedule 3 of the NYISO Services
Tariff, and the Accounting and Billing Manual for information about Realime Market

Settlements.

4.7.Energy Settlement Rule®RiesourcdseneraterBroviding Ratation Service

Please refer to Rate Schedule 3 of the NYISO OATT, Rate Schedule 3 of the NYISO Services
Tariff, and the Accounting and Billing Manual for information about Energy Settlement rules for
Resourcegeneratersproviding Regulation Service.

4.8.Regulation Service Demand Curve

The NYISO shall establish a Regulation Service Demand Curve that will apply to both the-Day
Ahead and realtime Regulation Capacitynarket price and settlements. The market prices for
Regulation Capacity calculated pursuant to Rate Schedule 3 of the NYISO Services Tariff shall take
account of the demand curve established in Rate Schedule 3, so that Regulation Capacity is not
scheduled at a cashigher than the demand curve indicates should be paid in the relevant

market.
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The NYISO shall establish and post a target level of Regulation Service for each hour, which
will be the number of MW of Regulation Capacity that the NYISO would seek to maintin that
hour.

The NYISO will then define a Regulation Service Demand Curve for that hour as follows:

1. For quantities of Regulation Capacity that are less than or equal to the target level of
Regulation Service minus 80 MW, the price on the Regulati@ervice demand curve shall
be $775/MW.

2. For gquantities of Regulation Capacity that are less than or equal to the target level of
Regulation Service minus 25 MW but that exceed the target level of Regulation Service
minus 80 MW, the price on the RegulatioService demand curve shall beZ25/MW.

3. For quantities of Regulation Capacity that are less than or equal to the target level of
Regulation Service but that exceed the target level of Regulation Service minus 25 MW,
the price on the Regulation Service denmal curve shall be $25/MW.

4. For all other quantities, the price on the Regulation Service demand curve shall be
$0/MW. However, the NYISO shall not schedule more Regulation Service than the target
level for the requirement for that hour.

In order to respond to operational or reliability problems that arise inreaktime, the NYISO
may procure Regulation Capacity at a quantity and/or price point different from those specified
above. The NYISO shall post a notice of any such purchase as soon as reasonablibjgasad
shall report on the reasons for such purchases at the next meeting of its Business Issues
Committee. The NYISO shall also investigate whether it is necessary to modify the quantity and
price points specified above to avoid future operational or riability problems. The NYISO will

consult with its Market Monitoring Unit when it conducts this investigation.

If the NYISO determines that it is necessary to modify the quantity and/or price points
specified above in order to avoid future operational oreliability problems, it may temporarily
modify them for a period of up to ninety days. If circumstances reasonably allow, the NYISO will
consult with its Market Monitoring Unit, the Business Issues Committee, FERC, and the PSC
before implementing any sut modifications. In all circumstances, the NYISO will consult with

those entities as soon as reasonably possible after implementing a temporary modification.

The NYISO shall conduct periodic reviews as to whether the Regulation Service Demand
Curve shouldbe adjusted to optimize the economic efficiency of the NYISfarkets. The Market
Monitoring Unit shall be given the opportunity to review and comment on the NYISO's periodic

reviews of the Regulation Service Demand Curve.
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4.9.Charges ApplicableSoppliers That Are Not Providing Regulation Service
Please refer to Rate Schedule & of the NYISO Services Tariff and the Accounting and Billing
Manual for information about charges applicable to suppliers that are not providing Regulation

Service.

4.10. Chages to Load Serving Entities
Please refer to Rate Schedule 3 of the NYISO OATT Rate Schedule 3 of the Accounting and

Billing Manual for information about charges to Load Serving Entities.

4.11. Regulation Service Qualification and Performance Criteria

4.11.1.Regulation Qualified Resource Requirements

Any Resource that meets the following criteria will be considered a Regulation Qualified

Resource and may submit offers for Regulation Service. All Regulation Qualified Resources must:

A Have the appropriate cotrol equipment installed and be capable of providing Regulation
Service.

A Be capable of receiving and responding to automatic control signals on a 6 second
periodicity and must provide telemetered output data that can be scanned every 6
seconds

A Aggregatbons may only qualify toprovide regulation servicewhen each of the facilities
comprising the Aggregation use inverterbasedenergy storage technologywr is a Demand
Side Resource (that does not facilitate its Demand Reductions through the use of a Local
Generator, unless the Local Generator utilizes invertebased energy storage technology).

T  An Aggregation of Demand Side Resources in which at least one Demand Side Resource
facilitates its demand reduction by using a local generating unit, is netigible to provide
Requlation Service, unless each local generator included in the Aggregationsuse/erter -
based energy storage technology.

LI N

A Provide for all required interfaces to the Transmission Owner (TO) control centers as
defined by the TOs as described in the FMP Interconnection Agreement (if any).

A Be capable of supplying Regulation Service continuously in both the up or down direction
for intervals in the scheduled hour and for all hours with accepted bids.
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A Register the intent to provide Regulation Service with the Stakeholder Services
department and provide all data required as defined in the Market Participant
Registration Packet.

A Post all collateral requirements as defined in thé&\YISO ServiedT ariff Attachment K and

Section 2 of the Market Participant Registration Packet.

A If requesting to quadify or required to re-qualify as a Regulation Service Supplier,
successfully complete the pregualification performance test as described in section
4.11.2

_A Behindthe-Meter Net Generation Resource that is comprised of more than one

generating unit thatis dispatched as an aggregate unit at a single PTID is not qualified to

provide Regulation Service or Spinning Reserves.

LI N

4.11.2.PrequalificatioiverificationPerformance Test

All participants requesting to become Regulation Service Suppliers and all participants that

are required to prequalify as Regulation Service Suppliers must successfully complete the

prequalification performancetest! CCOACAOQEIT 1 O A OAE DAOBDIAIAG ODAEDEA B OBHAIO

prequalification z the Aggregator is permitted to enroll an Aggregation and beqgin participating to

provide Regulation Service without prequalifying but will be required to verify performance

during the first two weeks of the first month active in the market.

A Market Participants must notify the Stakeholder Services department of their intent to
complete a Regulation Service prgualification test. All qualification criteria defined in
section 4.11.1 must be completed prior to the t& request.Aggregabrs are not required

to provide this noticezOEA . 9)3/ 860 ! CCOACAOEI 1T 3UOOBAI

notices to the appropriate NYISO personnel to schedule and conduct the verification test

during the first month of operation
Sakeholder Services will coordinate with Grid Operations to schedule the test.

v >

A Once atime period has been identified, Stakeholder Services will activate the Regulation

Service bidding privileges of the test participantAggregation Regulation Service biding

privileges will be activated prior to the verification test period.

A The Market Participant will be notified by a NYISO Stakeholder Services representative a
minimum of two days prior to the test period, instructing the Supplier to begin bidding to
provide Regulation Service. The Supplier should begin bidding to provide Regulation

Service for all hours that the Resource is capable of providing the service.

A The testing window will be open for a calendar week. Qualificatigwerifi cation requires
that the unit bid Regulation Service such that it get scheduled within a calendar week, for
24 hours, including at least two fourhour periods, one that spans the morning pick up

from hour beginning 5:00 through hour beginning 8:00 and the other that spans the
evening load drop off from hour beginning 19:00 through hour beginning 22:00. The
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participant must bid into the Day-Ahead or RealTime Market the maximum Regulation
Service capability that wish to qualify. This value must be the lesser of the Regulation
Capmcity response rate * 5 minutes or the Operating Capacity of the unit.

The NYISO may not require a retest of Regulation Service providers that do not meet the
scheduling criteria defined in the qualificatiorfverification test, through reasons beyond
their control, if the NYISO determines sufficient information on the performance of their
unit is available from the test results actually achieved.

Stakeholder Services will coordinate with Operations at the end of the test period to
obtain the results of the test.

A time weighted Performance Index greater than or equal to .85 must be demonstrated
over the calendar week period in order to pass the prequalificatioerification test.

Given the metering latency issue that may exist for LESR devices, the Performance Index

methodology for passing the prequalification test will not be the only measure used by

Stakeholder Services. The NYISO may request metering records of and engage isudtation
with the LESR for this analysis.

A
)l

E ]

A

Actions in the event of a failed prequalification test

Stakeholder Services will complete all standard audit documentation as defined in
Attachment D of this Manual.

Stakeholder Services will notify the custmer indicating the results of the test.
Stakeholder Services will remove all regulation bidding privileges.

Stakeholder Services will forward the test results to Market Mitigation and Analysis
(MMA).

Prior to requesting a retest the test participant must provide an explanation to MMA
describing the cause of the failed prequalificatiofverification test.

Market Mitigation and Analysis will notify Stakeholder Services when the test participant
is authorized to perform another test.

Test participants will be paid for all Regulation Service provided during the test as if the
participant was a qualified Regulation Service Supplier.

The test participant will be responsible for any balancing payments due to poor performance

during the test.

4.11.3.Supplier Regulation Service Performance Audit

All Generators-and-Demand-Side-Resourdegsourceshat bid Regulation Service into the

NYISO markets may be requested to demonstrate their ability to achieve an acceptable

Regulation Service response. The NY08nay conduct a performance audit of an individual
GeneratororDemand-Sid®Resource at any time and without prior notification.

A

The audit time period is defined as a calendar month.
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A Regulation Service Suppliers with a time weighted Performance Index for the period
chosen that is less than .85 will be referred to MMA for review. As with the pre
qualification test described in Section 4.11.2, the NYISO may review other data for LESRs

in performing the audit analysis.

Suppliers who fail an audit, after consultation with MMA, may be subject to disqualification
from participation in the Regulationmarket. The procedure for notifying suppliers in the event

that they fail an audit is as fdbws:

NYISO Actions

The NYISO shall:

A Notify the poor performing supplier via telephone or Email, upon determination by the
NYISO that the supplier has failed an audit.

A Notify the Supplier that it is currently responsible for balancing Regulation Seive
market payments as described ifNYISO Services Tari#ate Schedule 3 and thRYISO
Accounting and Billing Manuafavailable from the NYISO Web site at
http:/www.nyiso .com/public/documents/manuals/administrative.jsp ), and that
persistent non-compliance in accordance with this procedure may result in the provider
being removed from the biders list.

Market Mitigation and Analysis will review the individual cases of suppliers that fail an audit
and will notify Stakeholder Services if they determine that the Supplier should no longer be

gualified to bid Regulation Service.

Market Mitigation and Analysis can require that the Regulation Service provider perform
a prequalification test once the Supplier has reported that it has addressed the cause of the

poor performance.
Regulation Service Provider Actions

The Regulation Service Suppliertall acknowledge the NYISO notification and report its
expectation of the time it will be able to return to normal performance. The provider shall also
describe the cause of its poor performance. This notification should be sent to the following e

mail address:

Reference_Price_Update@NYISO.com

Subjectline ofthedd AET OET O1 A OOAOA O02AcOI AGEIT 3AOOEAA o0AOE
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If the Supplier has its qualified to bid Regulation Service status changed to not qualified to bid
then the Supplier will berequired to complete a prequalification'verification test prior to being

reinstated in the market.
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5. Energy Imbalance Service

This section describes the energy imbalance service.

5.1. Description

Energy imbalance service falls into the following categories:

A

Internal Energy Imbalance under the NYISO Services Tariffz All internal Energy
imbalances for Transmission Customers taking service under thi¢YISO Services Tariff
are addressed through the Ral-Time Market and through therealtime Settlement
process. All scheduled withdrawals and injections, including deviations from Bilateral
Transaction schedules by Transmission Customers taking service under tN'1SO
Services Tariffare subject to thereal-time Settlement. Refer to thé&NYISO Accounting and
Billing Manual (available from the NYISO Web site at

https://www.nyiso.com/manuals -tech-bulletins-user-guides) for the description of
charges associated with internal energy imbalances. Generators, LSEs and Transmission
Customers with imbalances may also be subject to charges f®egulation and Frequency
Response Service.

Internal Energy Imbalance Under the NYISO OATTz All internal energy imbalances for

Transmission Customers taking service under thBlYISO OATand not under theNYISO

Services TarifOEAT 1 h xEAT OEA 4 0A1T 01 EQOEIT #0001 1 AOGBO A,
less than its scheduled energy delivery, pay to édNYISO an amount equal to the greater

of 150% of the RealTime LBMP at the point of delivery or $100/Mwh. If the

4 OAT 01 EOOGET1T #0001 1 A0OBO AAOOAT AT AdOcu AAI EOGAOU |/
will not be paid for the excess energy.

External Energy Imbalance z External energy imbalance refers to the mismatch between
scheduled and actual flows between the NY Control Area and other Control Areas.
Inadvertent energy accounting is implemented according to existing NERC guidelines.
Monthly internal/ex ternal meter corrections are also accounted for. Any increase or
decrease in costs resulting from pay back of accumulated inadvertent interchange is
included in the NYISO Scheduling, System Control, and Dispatch Service Charge.

The NYISO is responsibleof providing this service.

5.2. External Imbalances

The NYISO performs the following for External inadvertent interchange:

A

A

accurately accounts for inadvertent Energy interchange, through daily schedule
verification and the use of reliable metering equipment.

minimizes unintentional inadvertent accumulation in accordance with NERC and NPCC
policies.

minimizes accumulated inadvertent Energy balances in accordance with NERC and NPCC
policies.
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The NYISO reduces accumulated External inadvertent Energy balances by unilaterally
offsetting the tie-line interchange schedule when such action will assist iroerecting an
existing time error.

External inadvertent interchange accumulated during OtiPeak hours is paid back during On
Peak hours. Inadvertent interchange accumulated during GReak hours is paid back during Off

Peak hours. In either case, paybadék made with Energy "inkind."

The Energy Imbalance consists of calculations and inadvertent interchange reports that are
produced on an hourly, daily, and monthly basis. THEYISO Accounting and Billing Manual
(available from the NYISO Web site at the following URL:

https://www.nyiso.com/manuals -tech-bulletins-user-guides) gives a detailed description.

The paylack process for inadvertent interchange between the NY Control Area and its
neighboring control areas is covered in thé&YISO Transmission and Dispatching Operations
Manual (available from the NYISO Web site at the following URL:

https://www.nyiso.com/manuals -tech-bulletins-user-quides)

5.3.Monthly Meter Reading Adjustments
The meter reading adjustment process is discussed in theYISO Accounting and Billing
Manual (available from the NYISO Web site at the following URL:

https://www.nyiso.com/manuals -tech-bulletins-user-guides).

6. Operating Reserve Service

6.1. Description

Operating Reserve service provides backup generation and/or demand response in the event
that the NYISO experiences a reime power system Contingency requiring emergency
corrective action. In order for the New York Control Area (NYCA) to respond in a timely fashion,
the reserves must be available frongualified Resource$enerators-orDemandside-Resourees
located within the NYCA and within specific regions, as required by the NY S&l other

applicable reliability standards.

Types of Operating Reserves

A 10- Mlnute Splnnlng Reservez Operatlng Reserves prowded by quallfle@ene.ta{er-s

located within the NYCA that are already synchronlzed to the NYS Power System and can
respond to instructions from the NYISO to change output level within 10 minutes.
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Spinning reserve may not be provided by Behinthe-Meter Net Generation Resources
that are comprised of more than one generating unit that are dispatched as a single
aggregate unit.

A 10-Minute Non-Synchronized Reserve (10Minute NSR)z Operating Reserves provided
by GeneratersResourceghat can be started, synchronized, and loaded within 10
minutes. Operating Reserves may also be provided by Demand Side Resources where the
demand response is provided by a L@t Generator or by Behindgthe-Meter Net
Generation Resources that are comprised of more than one generating unit that are
dispatched as an aggregate unit.

A 30- Mlnute Splnnlng Reservez Operatlng Reserves prowded by qualifiedseneraters

; d&resources except Behind
the-Meter Net Generatlon Resources that are comprlsed of more than one generating unit
and dispatched as a single aggregate unit located within the NYCA that are already
synchronized to theNYS Power System and can respond to instructions from the NYISO
to change output level within 30 minutes.

A 30-Minute Non-Synchronized Reserve (30:Minute NSR)z Operating reserves that can
be provided byGeneratorsResources Behindthe-Meter Net Generation Resources that
are comprised of more than one generating unit that are dispatched as an aggregate unit,
that can be started, synchronized, and loaded within 30 minutes. Operating Reserves may
also be provided by Demand SielResources where the demand response is provided by a
Local Generator.

A Total 10-Minute Reservez The sum of the 16Minute Spinning Reserve and 1Minute
NSR. [NERC defines this &ontingencyreserved

A Total 30-Minute Reservez The sum of the 36minute Spinning Reserve and 3Minute
NSR provided by Generators and Demand Side Resources that respond to instructions to
change output or provide a demand reduction within 30 minutes.

A Total Operating Reserve z The sum of the total 16minute reserve and the btal 30-
minute reserve. [The NERC definition of operating reserve includes regulation]

Minimum Operating Reserve Requirement
4EA . 9#!1 60 |/ DAOAOCET ¢ 2A0A00A OANOEOAI AT 6O AOAq
A Total Operating Reserve must be greater than or equal twice the largest single

Contingency (in MW) as defined by the NYISO;

A Total 10-Minute Reserve must be greater than or equal to the largest single Contingency
(in MW) as defined by the NYISO;

A 10-Minute Spinning Reserve must be greater than or equal to oalf of the largest
single Contingency (in MW) as defined by the NYISO.

A Figure 12 illustrates these requirements. At all times sufficient total 18ninute reserve is
maintained to cover the energyoss due to the most severe Normal Transfer Criteria
contingency within the NYCA or the energy loss caused by the cancellation of an
interruptible import transaction (neighboring control area to NYCA) whichever is
greater.

A In addition:
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0 The NYISO may eshdish additional categories of Operating Reserves if necessary
to ensure reliability.

0 The NYISO ensures that providers of Operating Reserves are properly located
electrically so that transmission constraints resulting from either commitment or
dispatch o units do not limit the ability to deliver Energy to Loads in the case of a
Contingency.

0 The NYISO ensures that Capacity counted toward meeting NYCA Operating
Reserve requirements is not counted toward meeting Regulation and Frequency
Response Service requirements.

Figurd 112; MinimurfDperating Reserve Requirements

MwW
Y T 200%
30-minute
reserve
Capacity
Associated
| 100% with Largest
Operating B | —F— Single
Reserves Contingency
50% | Total
10-minute
10-minutd reserve
spinning
reserve
v l 0% v

6.2. General Responsibilities and Requirements

The NYISO is responsible for scheduling the Operating Reserve service. The NYISO ensures
that Operating Reservs are properly geographically located so that transmission constraints do
not limit the ability to deliver Operating Reserva. Reserve suppliersnay receive either or both a
Day-Ahead and aeal-time schedule. Theaeal-time schedule may differ from the DayAhead
schedule. Reserve suppliers must specify a D&head availability bid for eachcategory of

reserves. Thereakltime availability bid is automatically set to zero for each category of reserse
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and cannot be changed by a reserve supplidfigure 13 summarizes supplier eligibility to provide

ancillary services of reserve and regulation.

Figure 1213 Ancillary Service Eligibility

Ancillary Service

Unit Type 10-S 10-NS  30-S 30-NS | Reg
Flexible (on-dispatch)
Start-up time greater than 30 minutes ) no )

no )
Not block loaded

Flexible (on-dispatch)
10-minute start ) ) )
Not block loaded

no )

Flexible (on-dispatch)
10-minute start no )
Block loaded (no dispatchable range)

no no no

Flexible (on-dispatch)
30-minute start )
Not block loaded

no ) ) )

Flexible (on-dispatch)
30-minute start no no no )

no
Block loaded (no dispatchable range)
Fixed (off-dispatch) no no no no no

6.2.1.NYISO Responsibilities

The NYISO shall procure on behalf of its Customers a sufficient quantity of Operating Reserve
products to comply with the Reliability Rules and with other applicable reliability standards. To
the extent that the NYISO enters into Operating Reserve shariagreements with neighboring

Control Areas its Operating Reserves requirements shall be adjusted accordingly.

The NYISO shall define requirements for Spinning Reserve, which may be met only by
Suppliers that are eligible to provide Spinning Reserve; tMinute Reserve, which may be met by
Suppliers that are eligible to provide either Spinning Reserve or 2Minute Non-Synchronized
Reserve; and 36Minute Reserve, which may be met by Suppliers that are eligible to provide any
Operating Reserve product. The NYIS shall also define locational requirements for Spinning
Reserve, 16Minute Reserve, and 3@Minute Reserve located East of Centrdiast, in Southeastern

New York, in New York City, and on Long Island. The NYISO shall post the applicable reserve
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requirements for each hour on its website. Such posting is currently maintained at the following
I1TAAGEIT 11 OEA .9)3/60 xAAOEOA(

https://www.nyiso.com/documents/20142/3694424/Locational -Reserves

Requirements.pdf

In addition to being subject to the preceding limitations on Suppliers that can meet each of
these requirements, the requirements for Operahg Reserve located East of Central East may
only be met by eligible Suppliers that are located East of Central East, the requirements for
Operating Reserve located in Southeastern New York may only be met by eligible Suppliers that
are located in Southeatern New York, requirements for Operating Reserve located in New York
City may only be met by eligible Suppliers that are located in New York Ciand requirements for
Operating Reserve located on Long Island may only be met by eligible Suppliers located_ong
Island. Each of these Operating Reserve requirements shall be defined consistent with the
Reliability Rules and other applicable reliability standards. The NYISO shall select Suppliers of
Operating Reserves products to meet these requirements, incling the locational Qoerating
Reserves requirementsas part of its overall ceoptimization process.The NYISO shall select
Operating Reserves Resources that are properly located electrically so that all locational
Operating Reserves requirementsire satidied, and so that transmission constraints resulting
EOT I AEOEAO OEA AT T T EOIATO 10O AEOPAOGAE 1 &£ 2A01 OGOAAC
Energy to Loads in the case of a Contingency. The NYISO will ensure that Suppliers that are
compensated forusing Capacity to provide one Operating Reserve product are not
simultaneously compensated for providing another Operating Reserve product, or Regulation

Service, using the same Capacity.

6.2.2.Supplier Eligibility Criteria

The NYISO shall enforce thimllowing criteria, which define which types ofGeneratorsor
Demand-Side-Resourcé®esourcesare eligible to supply particular Operating Reserve products.

Spinning Reservez Generators that are not supporting their Demand Reduction through the use of Local
Generation that are ISGCommitted Flexible or SeHCommitted Flexible; are operating within the
dispatchable portion of their operating range (which for offers by BTM:N®esources corresponds to
guantities in excess of its Host Load and subject to its Injection Limit); and are capable of responding to
NYISO instructions to change their output level within ten minutes, shall be eligible to supply Spinning
Reserve. Behinghe-Meter Net Generation Resources that are comprised of more than one generating unit
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that are dispatched as a single aggregate unit are not qualified to provide Spinning Reservagjregations

that are (i) ISGCommitted Flexible or SeHCommitted Flexible: (ii) are operating within the dispatchable

portion of their operating range; (iii) are capable of responding to NYISO instructions to change its

operating level within ten minutes, shall be eligible to supply Spinning Reserve. The following Aggregation
types may only provide Spinning Reserves if all of the generating units in their Aggregation use inverter
AAOGAA AT Adocu 06061 OAcA OAAETTITcUu AT A OEAU (1 AARAO OEA
comprised of one or more generating units, andi) Aggregations that include Demand Side Resource(s)

where at least one Demand Side Resource facilitates its Demand Reduction by using a Local Generator.
Energy Storage Resources that are capable of responding to NYISO instructions to change their outpu

level within ten minutes, shall be eligible to supply Spinning Reserve

10-Minute Non-Synchronized Reservez (i) Off-line Generators that are capable of starting,
synchronizing, and increasing their output level within ten (10) minutes, (ii) Behindthe-Meter
Net Generation Resources that are comprised of more than one generating unit that are
dispatched as a single aggregate unit that are capable of increasing their output level within ten

(10) minutes, ard (iii) Aggregations comprised oDemand Side Reources, that are supporting

their demand reduction through the use of Local Generators and are capable of reducing their
Energy usage within ten (10) minutes, shall be eligible to supply tMinute Non-Synchronized

Reserveand: (iv) Aggregatiors comprised ofgenerating units (including Local Generators

facilitating Demand Reductions by Demand Sideesources) andare capable of increasing its

supply level within ten (10) minutes, shall be eligible to supply 1eMinute Non-Synchronized

Reserve

30-Minute Reserve (spinning and non-synchronized) z (i) ESR units that are capable of
responding to NYISO instructions to change their output level within thirty minutes, shall be
eligible to supply 30-Minute Spinning ReserveGenerators, except Behindhe-Meter Net
Generation Resources that are comprised of more than one generating unit and dispatched as a
single aggregate unit, that are IS@ommitted Flexible or SeHCommitted Flexible and operating
within the dispatchable portion of their operating range am Aggregtions comprised ofDemand

Side Resources that are not supporting their Demand Reduction through the use of Local
Generation that are ISGCommitted Flexible or SeHCommitted Flexible and operating within the
dispatchable portion of their operatingrange, shall be eligible to supply synchronized 3Minute

Reserves Aggregatiors (i) that are offered as ISG@Committed Flexible or SeHCommitted Flexible,

and (ii) operating within the dispatchable portion of their operating rangemay provide 30

minute synchronizedreserve.. As described above for Spinning Reserves, an Aggregation may not

provide 30-Minute synchronized reserve if it has one or more generating units in the

Agaregation, unless all such generating units (including LatGenerators facilitating Demand

Reductions by Demand Side Resources) utilize invertdrased energy storage technology.
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(i) Off-line Generators that are capable of starting, synchronizing, and increasing their output
level within thirty (30) minutes, (ii) Behind-the-Meter Net Generation Resources that are
comprised of more than one generating unit and dispatched as a single aggregate unit that are
capable of increasing their output level within thirty (3) minutes, and (iii) Aggregations
comprised of DemandSide Resources that are supporting their demand reduction through the
use of Local Generators that are capable of starting, synchronizing, and increasing their output
level within thirty minutes, shall be eligible to supply honsynchronized 30-Minute Reseaves.

Adggregatiors whose facility mix include one or more generating unitgincluding Local

Generators facilitating Demand Reductions by Demand Side Resources eligible to supply

non-synchronized 30-minute Reserves.

SeltCommitted Fixed and ISOCommitted Fixed Generators-Resourcesz Shall not be eligible to
provide any kind of Operatnger Reserve.

6.2.3.0ther Supplier Requirements

All Suppliers of Operating Reserve must be located within the NYCA and must be und&iSO
Operational Control. Each Supplier bidding to supply Operational Reserve or reduce demand
must be able to provide Energy or reduce demand consistent with the Reliability Rules and the
NYISO Procedures when called upon by the NYIS@I Suppliers that are selected to provide
Operating Reserve shall ensure that their Resources maintain and deliver the appropriate
guantity of Energy, or reduce the appropriate quantity of demand, when called upon by the NYISO
during any interval in which they have beerselected.For Suppliers engaged in Dual Participation,
OEA O1 OAl %l Adcu AT A |/ PAOAGETI ¢ 2A0A006AOG OEAO AAI
obligation(s) to the distribution or other entity.

Generators-orbemand-Side-Resourcdtesourceshat are selected to provide Operating
Reserve in the DayAhead Market or any supplemental commitmenbr dispatch may not increase
their Energy Bids or
Demand Reduction Bids for portions of their Resources that have been scheduled through those

processes or reduce their commitments, inreaktime except to the extent that they are directed

1 Consistent with Section 4.4.3.1.1 of the Services Tariff, because NYISO cannot be certain that Intermittent Power
Resources that are called upon to provide Operating Reserves will be able to sustain their output for at least an
hour, Intermittent Power Resources are not eligible to provide any Operating Reserve product.
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to do so by the NYIS@senerators-and-Demand-SidResources may enter into alternate sales
arrangements utilizing any Capacity that has not been scheduled to provide €pting Reserve.
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System-Operations-Management
System-Operations-Management-should-include-butis-not limited to:

Powernfrastructure

Powoslainsiocnes chonld nelude bot e noimiled o

100% generator-backupincludingperiodictesting-requirements
UPS backup-power-including-periodic-testing-requirements

- i | 0

Environmental-Controls

Environmental Controls-should-includebutis-not limited to:

Cooling-and-humidity-management
Fire-detection-and-suppression-systems

All-servers-havingredundantpowersupplies{e-g—URS,Direct-Current power source)
All-servers-and-storage-arrays-utilizing-RAID 0,1

Server-clustering

Het-backup-database-serveris-avaiable-in-the-eventof-database server failure.
Sealabilty

Scalabilityshould-inelude—butis-notlimited to:

Ability-of the platform-database-to-be-expanded in size
Currently- XX Terabytes with-room-to-grow-to XXX Terabytes.
Backup-Process
Backup-process-should-include;-butis-netlimited to:

age facility.

DRAFT FOR DISCUSSION PURPOSES ONLY Ancillary Services Manual| 58



& New York 1SO

Disasterrecoveryprocess-should-include-but-is-net limited to:

inform

P-Resalurce supervisc

em and/or

@ptructure and Te

DRAFT FOR DISCUSSION PURPOSES ONLY Ancillary Services Manual| 59



=
A\

New York ISO

viders, regardless of siz

islotise direct commi

nagéise network

vith NYISO Direct

Sealableto-meorpeorateadditonalresourecs Ganplicable).
Forredundant-communications-configuration:

DRAFT FOR DISCUSSION PURPOSES ONLY Ancillary Services Manual| 60



g

New York ISO

Demand Side Ancillary Service Program (DSA
Provider Operations/Control Center ew York Independent

System Operator

SP)
>

6 E Router | Private Virtual
QE S Circuit
Vendor A I’
Resource DSASP-p SWitch o van  SWitch . N\giﬁemate
Management Communication — / %

System Node(s) Router/  Private Virtual \ Control Ce"‘ef/
Circuit

\ %\\ Vendor B

Slee e Nee e
Resource Resource Resource Resource

DRAFT FOR DISCUSSION PURPOSES ONLY Ancillary Services Manual| 61



New York ISO

=
A\

O Procedures (Man

ynderthe DSASP
audi t .

M onsite visit to auc
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Procedural/system-documents

Business-practicesforValidation-Editing-and-Estimation
Verification-of-caleulationsfrom-automated systems

Data-used-for-settlementin-the-DSASP program

Program requirements.

6.3. General Dahead Market Rules
6.3.1.Bidding and Bid Selection

Resources capable of providing Sphing Reserve, 18Minute Non-Synchronized Reserve,
and/or 30-Minute Reserve (spinning and norsynchronized) in the DayAhead commitment may
submit Availability Bids for each hour of the upcoming day. If a Supplier offers Resources that are
capable, based o their indicated commitment status, of providing Operating Reserves but does
not submit an Availability Bid, its DayAhead bid will be rejected in its entirety. A supplier may
resubmit a complete DayAhead Bid, provided that the new bid is timely. RefeiotFigure 13.
Availability Bids submitted for Resources engaged in Dual Participation shall reflect the
capability available to the wholesale market, accounting for any obligation(s) to a distribution

utility or other entity.

An Aggregation that is comprised obemand Side Resourcesnly can be qualified to bid
synchronous or nonsynchronous reserves, but not bothBemand-Side-Resources-thatare
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Behind-the-Meter Net Generation Resources consisting of a single generating unit and a Host
Load are qualified to bid synchronous reserves. Behintthe-Meter Net Generation Resources that
are comprised of more tha one generating unit and dispatched as a single aggregate unit are
gualified to bid 10-Minute Non-Spinning Reserves or 3éMinute Non-Spinning Reserves. Behind
the-Meter Net Generation Resources do not bid Minimum Generation MWs, Minimum Generation
costsor Start-Up costs.

ESR are only qualified to bid synchronous reserves. ESR are not eligible to bid Minimum
Generation MWs, Minimum Generation costs or Staldp costs.

The NYISO may schedule Suppliers that make themselves available to provide Operating

Reserves up to the following maximum Operating Reserve levels:

1. &1 O 3PETTETIC 2A0A00AOR OEA 2A01 OOAAGO Al AOCAT AL

2. For 10-Minute Non-Synchronized Reserves, or for nosynchronized 30-Minute
2A0A00AOR OE AyorauBg iniiichekek i§ dppliable at the relevant time
(the Resource may offer one product or the other depending on the time required for it
to start-up and synchronize to the grid).

3. Forsynchronized36- ET OOA 2AO0AO00AOR OEA 2A01 OOAAGO Al AOGA

multiplied by 20. This represents the amount of spinning reserve, above and beyond
10-minute spinning reserve, that the Resource could convert to energy within 30
minutes.

However, the sum of the amount of Energy or Demand Reduction each Resource is
scheduld to provide, the amount of Regulation Service it is scheduled to provide, and the amount
of each Operating Reserve product it is scheduled to provide shall not exceed WOL UOLE,

whichever is applicable.

For a set of CSR Generators, the sum of (a) tBeergy injection schedule(s) minus the
Energy withdrawal schedule, (b) the Operating Reserve schedule, and (c) the Regulation Capacity
scheduke(s) will ordinarily be less than or equal to the applicable CSR injection Scheduling Limit.
For a set of CSR Generators, the sum of (a) the Energy withdrawal schedule minus the Energy
injection schedule(s), and (b) the Regulation Capacity schedule(@jll ordinarily be lessthan or
equal to the applicable CSR withdrawal Scheduling LimiThe NYISO may relax a CSR Scheduling
Limit when it is in direct conflict with other limits. Conflicting limits are expected to be a response
rate, upper storage limit (USL), lower storageimit (LSL), upper operating limit or lower
operating limit of a CSR Generator. In all cases, the NYISO will relax the CSR Scheduling Limit by

the minimum amount and for the shortest time period necessary to resolve the conflict.
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The NYISO shall select Operating Reserve Suppliers for each hour of the upcoming day
through a cooptimized Day-Ahead commitment process that minimizes the total cost of Energy,
Operating Reserves, and Regulation Service, using Bids submitted to the NYI&©Opart of the ce
optimization process, the NYISO shall determine how much of each Operating Reserves product
particular Suppliers will be required to provide in light of the Reliability Rules and other
applicable reliability standards, including the loational Operating Reserves requirements

specified above

6.3.2.NYISO Notice Requirement

The NYISO shall notify each Operating Reserve Supplier that has been selected in the Day
Ahead Scheduling process of the amount of each Operating Reserve product thaas been
scheduled to provide. This notification is provided through the Market Information System

consistent with all other DayAheadMarket notifications.

6.3.3.Responsibilities of Suppliers Scheduled to Provide Operating ReserveAhpatdddest

Suppliers, including Suppliers engaged in Dual Participation, dhare scheduled DayAhead to
provide Operating Reserves shall either provide Operating Reserve, or Energy, or, when the
NYISO has the capability to support demand side participatioreduce demand inreal-time when
scheduled by the NYISO in all hours for which they have been selected to provide Operating
Reserve and are physically capable of doing so. However, Suppliers that are scheduled-Blagad
to provide Operating Reserves and havstartup periods of two hours or less may advise the
NYISO no later than three hours prior to the first hour of their DayAhead schedule that they will
not be available to provide Operating Reserves or Energy iealtime under normal conditions.
Such Supliers will be required to settle their Day-Ahead schedule ateaktime prices. The only
OAOOOEAOQEIT 11 30PPI EAOOS AAEI EOU OiAnda@AOAEOA
Operating Reserves schedules must make the scheduled amount of Capaavigilable to the
NYISO for dispatch in the RTD if the NYISO initiates a Supplemental Resource Evaluation.

6.4. General Redlime Market Rules
6.4.1.Bid Selection

The NYISO will automatically select Operating Reserves Suppliersrigal-time from eligible
Regurces. All Suppliers will automatically be assignedraealtime Operating Reserves Availability
Bid of $0/MW.
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BTM:NG Resources, antlggregations comprised oDemand Side Resourcesad-BTFM-NG

Reseurcescan be qualified to bid synchronous or nonsynchronous reserves, but not both.

BTM:NG Resources cannot bid any start up cost or minimum generation cost or MViZemand
Side-Resources-ANBTM:NG Resources make themselves eligilo offer reserves in theReal
Time Market by submitting a reattime energy bid. Realtime energy bids created from dayahead
bids, based on accepted daghead reserve bids cannot be increased. The retithe energy bid
will be used by RTD to determine engy schedules in realtime.
The NYISO may schedule Suppliers that make themselves available to provide Operating

Reserves up to the following maximum Operating Reserve levels:

1. &1 O 3PETTETIC 2A0A00AOR OEA 2A01 OOAAGO Al AOCAT AL

2. For 10-Minute Non-Synchronized Reserves, or for nosynchronized 30-Minute

2A0A00AOKh OE AioruDIQ iniiicHelek i§ applibable at the relevant time

(the Resource nay offer one product or the other depending on the time required for it
to start-up and synchronize to the grid).

3. Forsynchronized30- ET OOA 2A0A0OAOh OEA 2A01 OOAA8O Al AOC/
multiplied by 20. This represents the amount of spinning reservegbove and beyond

10-minute spinning reserve, that the Resource could convert to energy within 30
minutes.

However, the sum of the amount of Energy, or Demand Reduction, that each Resource is
scheduled to provide, the amount of Regulation Capacity it istseduled to provide, and the
amount of each Operating Reserves product it is scheduled to provide shall not exceed its WYOL

or UOLg, whichever is applicable.

For a set of CSR Generators, the sum of (a) the Energy injection schedule(s) minus the
Energy withdrawal schedule, (b) the Operating Reserve schedule, and (c) the Regulation Capacity
schedule(s) will ordinarily be less than or equal to the applicable CSR injection Scheduling Limit.
For a set of CSR Generators, the sum of (a) the Energy withdrawal schedule minus the Energy
injection schedule(s), and (b) the Regulation Capacity schedule(sjll ordinarily be lessthan or
equal to the applicable CSR withdrawal Scheduling LimiThe NYISO may relax a CSR Scheduling
Limit when it is in direct conflict with other limi ts. Conflicting limits are expected to be a
response rate, upper storage limit (USL), lower storaganit (LSL), upper operating limit or
lower operating limit of a CSR Generator. In all cases, the NYISO will relax the CSR Scheduling

Limit by the minimum amount and for the shortest time period necessary to resolve the conflict.
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Suppliers will thus be seleted based on their response rates, their applicable upper
operating limit, and their Energy Bid (which will reflect their opportunity costs) through a ce
optimized reaktime commitment and dispatch process that minimizes the total cost of Energy,
Regulation Service, and Operating Reserves. As part of the process, the NYISO shall determine
how much of each Operating Reserves product particular Suppliers will be required to provide in
light of the Reliability Rules and other applicable reliability standardsincluding the locational

Operating Reserves requirements specified above

6.4.2.NYISO Notice Requirements

The NYISO shall notify each Supplier of Operating Reserve that has been selected by RTD of
the amount of Operating Reserve that it is scheduled fwrovide. This notification is provided
through the Market Information System consistent with all otheiReal-Time Market notifications.

6.4.3.0bligation to Make Resources Available to Provide Operating Reserves

Any Resource that is eligible to supply Ggrating Reserves and that is made available to the
NYISO for dispatch imeaktime, must also make itself available to provide Operating Reserves.

6.4.4.Activation of Operating Reserves

All Resources that are selected by the NYISO to provide Operating Reserves shall respond to

OEA .9)3/60 AEOAdmET O O AAOEOAOA EI

6.4.5.Performance Tracking and Supplier Disqualifications

When a Supplier selected to supply Operating Reservissactivated, the NYISO shall measure
and track its actual Energy production or actual demand reduction against its expected
performance inreaktime. The NYISO may disqualify Suppliers that consistently fail to provide
Energy when scheduled from providingOperating Reserves in the future. If a Resource has been
disqualified, the NYISO shall require it to pass a{gualification test before accepting any
additional Bids to supply Operating Reserves, as described$actions 6.1 and 6.12 of this

manual.
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6.5. Opeating Reserve Settlemah®eneral Rules

6.5.1.Establishing Locational Reserve Prices

Except as noted below irfections 6.5.2 and 6.5.3, the NYISO shall calculate separate-Day
Ahead Market and Reallime Market prices for each of the three Operating Rerve products for
each of the Load Zones based on the followiffige locations:

1. West of CentralEast (West or Western)

2. East of CentralEast Excluding Southeastern New York (East or Eastern)

3. Southeastern New York ExcludingNew York City andLong Island
(Southeastern)

4. New York City (N.Y.C.)

5. LonglIsland (L.1.).
The NYISO will thus calculatéifteen different locational Opeaating Reserve prices in both the

Day-Ahead Market and the Realime Market.

6.5.2.Settlements Involving Suppliers of Operating Reserves Located on Long Island

Suppliers of Operating Reserves located on Long Island shall receive settlement payments as
if they were providing Operating Reserves located in Southeastern New York. The NYISO wiill
calculate separate locational Long Island Operating Reserves prices but will not post them or use
them for settlement purposes. If an activation of the EDRP and/oICR program, as described in
Section 6.5.3, includes Long Island in addition to at least one other Load Zone, Suppliers of
Operating Reserves located on Long Island shall receive payments as if they were providing
Operating Reserves located in Southeastern New York and were part oéthpplicable Scarcity

Reserve Region.

6.5.3.Establishing Reserve Clearing Prices during EDRP/SCR Activation Intervals

Additional 30-minute reserves are procured in Scarcity Reserve Region(s), as identified by
the NYISO, in reatime during periods when EDRP resources and/ or SCRs have been called upon
by the NYISO to provide load reduction. In such an instance, the NYISO shall calculate separate
RealTime Market prices for each of the three Operating Reserve products for each of the Load
Zones based onhe five locations outlined in Section 6.5.1, as well as for any applicable Scarcity

Reserve Region(s).

DRAFT FOR DISCUSSION PURPOSES ONLY Ancillary Services Manual| 67



& New York ISO

6540Cascadingdéd of Operating Reserves

4EA .9)3/ xEIl AAAI 3PEITTEIC¢C 2A0AOOA O AA OEA
followed by 10-Minute Non-Synchronized Reserve and by 3®8inute Reserve (spinning and then
non-synchronized). The NYISO shall substitute higher quality Operating Reserves in place of
lower quality Operating Reserves, when doing so lowers the total dsd cost(i.e, when the
marginal cost for the higher quality Operating Reserve product is lower than the marginal cost
for the lower quality Operating Reserve produc), and the substitution of a higher quality for the
lower quality product does not cause locational Operating Reservegairements to be violated.
However, to the extent that reliability standards require the use of higher quality Operating

Reserves, substitution cannot be made in the opposite direction.

The price of higher quality Operating Reserves will not be set at aipe below the price of
lower quality Operating Reserves in the same location. Thu®y a given locationthe price of
Spinning Reserves will not be below the price for 2Minute Non-Synchronized Reserves or 30
Minute Reserves and the clearing price for&Minute Non-Synchronized Reserves will not be

below the clearing price for 38Minute Reserves.

6.6. Operating Reserve SettlemébiayAhead Market
Please refer to Rate Schedule 5 of the NYISO OATT, Rate Schedule 4 of the NYISO Services
Tariff, and the Accainting and Billing Manual for information about Operating Reserve

Settlements for the DayAhead Market.

6.7.Operating Reserve SettleméRisalTime Market
Please refer to Rate Schedule 5 of the NYISO OATT, Rate Schedule 4 of the NYISO Services
Tariff, andthe Accounting and Billing Manual for Information about Operating Reserve

Settlements for the ReallTime Market.

6.8. Operating Reserve Demand Curves

The NYISO shall establisfifteen Operating Reserve Demand Curves, one for each Operating
Reserves requiremeni except as noted in section 6.8.1 below. Specifically, there shall be a
demand curve for:
Total Spinning Reserves
Eastern, SoutheasternNew York Citypr Long Island Spinning Reserves

Southeastern New York Citypr Long Island Spinning Reserves
New York City Spinning Reserves

P w N PR
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Long Island Spinning Reserves
Total 10-Minute Reserves

Southeastern New York Cityor Long Island 16Minute Reseves
New York City 18Minute Reserves

10. Long Island 16Minute Reserves

11. Total 30-Minute Reserves

12. Eastern, Southeastern or Long Island 3Minute Reserves

13. Southeastern or Long Island 3éMinute Reserves

14. New York City 38Minute Reserves

15. Long Island 30Minute Reserves.

5
6
7. Eastern, SoutheasternNew York Citypr Long Island 186Minute Reserves
8
9

Each Operating Reserve Demand Curve will apply to both the DAhead Market and the
RealTime Market for the relevant product and location except for those reserve demand curves
that apply to certain Scarcity Reserve Requirements which willdbapplicable only during the real

time intervals that a Scarcity Reserve Requirement has been established by the NYISO.

The NYISO Procedures shall establish a target level for each Operating Reserves requirement
for each hour, which will be the number of MW of Operating Reserves meeting that requirement

that the NYISO would seek to maintain in that hour if cost were not awrsideration.

The NYISO will then define an Operating Reserves demand curve for that hour corresponding
to each Operating Reserves requirement as follow$or all hours except realtime intervals when
EDRP resources and/or SCRs have been called upon g NYISO to provide load reductionrefer
to Section 6.8.1 of this manual for further details regarding th80-minute Operating Reserve
Demand Curves that apply during reatime periods when the NYISO has activated EDRP resources
and/or SCRs)

1. Total Spinning Reservesz For quantities of Operating Reserves meeting the total
Spinning Reserves requirement that are less than or equal to the target level for that
requirement the price on the total Spinning Reserves demand curve shall be $775/MW.
For all other quantities, the price on the total Spinning Reserves demand curve shall be
$O/MW.

2. Eastern, Southeastern, New York City,or Long Island Spinning Reservesz For
guantities of Operating Reserves meeting the Eastern, SoutheasteMew York Citypr
Long Islard Spinning Reserves requirement that are less than or equal to the target
level for that requirement the price on the Eastern, SoutheasterrNew York Citypr
Long Island Spinning Reserves demand curve shall b&@MW. For all other
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guantities, the price on the Eastern, SoutheastermNew York Citypor Long Island
Spinning Reserves demand curve shall be $0/MW.

3. Southeastern, New York City,or Long Island Spinning Reserves- For quantities of
Operating Reserves meeting the SoutheasteriNew York Cityor Long Island Spinning
Reserves requirement that are less than or equal to the target level for that
requirement, the price on the SoutheasternNew York Cityor Long Island Spinning
Reserves demand curve shall be4®/MW . For all other quantities, the price on the
Southeastern New York Citypr Long Island Spinning Reserves demand curve shall be
$O/MW.

4. New York City Spinning Reserves For quantities of Operding Reserves meeting the
New York City Spinning Reserves requirement that are less than or equal to the target
level for that locational requirement, the price on the New York City Spinning Reserves
demand curve shall be $25/MW.For all other quantities,the price on the New York
City Spinning Reserves demand curve shall be $0/MW.

5. Long Island Spinning Reservesz For quantities of Operating Reserves meeting the Long
Island Spinning Reserves requirement that are less than or equal to the target level for
that requirement, the price on the Long Island Spinning Resergademand curve shall
be $25/MW. For all other quantities, the price on the Long Island Spinning Reserves
demand curve shall be $0/MW.

6. Total 10-Minute Reservesz For quantities of Operating Reseres meeting the total
10minute reserves requirement that are less than or equal to the target level for that
requirement, the price on the total 1@3minute reservesdemand curve shall be
$750/MW. For all other quantities, the price on the total 1@minute reserves demand
curve shall be $0/MW.

7. Eastern, Southeastern, New York City,or Long Island 10-Minute Reservesz For
guantities of Operating Reserves meeting the Eastern, SoutheasteNew York Citypr
Long Island 18minute reserves requirement that are &€ss than or equal to the target
level for that requirement, the price on the Eastern, SoutheastefrNew York Cityor
Long Island 10minute reserves demand curve shall be $775/MWFor all other
guantities, the price on the Eastern, SoutheasteriNew YorkCity,or Long Island 16
Minute Reserves demand curve shall be $0/MW.

8. Southeastern, New York City,or Long Island 10-Minute Reserves- For quantities of
Operating Reserves meeting the Southeasterhew York Citypr Long Island 18minute
reserves requirement that are less than or equal to the target level for that
requirement, the price on the SoutheasternNew York Citypr Long Islard 10-minute
reserves demand curve shall be4d/MW. For all other quantities, the price on the
Southeastern New York Cityor Long Island 18Minute Reserves demand curve shall be
$0/MW.

9. New York City 10-Minute Reserves- For quantities of Operating Reseres meeting the
New York City 18minute reserves requirement that are less than or equal to the target
level for that locational requirement, the price on the New York City 1é@minute
reserves demand curve shall be $25/MWFor all other quantities, the price on the New
York City 10-minute reserves demand curve shall be $0/MW.

10. Long Island 10-Minute Reservesz For quantities of Operating Reserves meeting the
Long Island 18minute reserves requirement that are less than or equal to the target
level for that requirement, the price on the Long Island 1éminute reserves demand
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curve shall be $25/MW. For all other quantities, the price on the Long Island 1-ninute
reserves demand curve shall be $0/MW.

11. Total 30-Minute Reservesz For quantities of Operating Reserves meeting the total 30
Minute Reserves requirement that are less than or equal to the target level for that
requirement minus 655 MW, the price on the total 30Minute Reserves demand curve
shall be $750/MW. For quantites of Operating Reserves meeting the total 3Blinute
Reserves requirement thatare less than or equal to the target level for that
requirement minus 600 MW, but exceed the target level for that requirement minus
655 MW, the price on the total 30Minute Reserves demand curve shall b&625/MW .
For quantities of Operating Reserves meeting the total 3Minute Reserves
requirement that are less than or equal to the target level for that requirement minus
545 MW, butexceed the target level for that requirement minu$00 MW, the price on
the total 30-Minute Reserves demand curve shall bes®0/MW. For quantities of
Operating Reserves meetig the total 30-Minute Reserves requirement thatare less
than or equal to the target level for that requiremeniminus 490 MW, butexceed the
target level for that requirement minus 545 MW, the price on the total 36Minute
Reserves demand curve shall be3§5/MW. For quantities of Operating Reserves
meeting the total 30-Minute Reserves requirement that are less than or equal to the
target level for that requirement minus 435 MW, but exceed the target level for that
requirement minus 490 MW, the price on thedotal 30-Minute Reserves demand curve
shall be $300/MW. For quantities of Operating Reserves meeting the total 3dinute
Reserves requirement thatare less than or equal to the target level for that
requirement minus 380 MW, butexceed the target level fothat requirement minus
435 MW, the price on the total 36Minute Reserves demand curve shall be $225/MW.
For quantities of Operating Reserves meeting the total 3blinute Reserves
requirement that are less than or equal to the target level for thatequirement minus
325 MW, but exceed the target level for that requirement minus 380 MW, the price on
the total 30-Minute Reserves demand curve shall be $175/MW. For quantities of
Operating Reserves meeting the total 3Blinute Reserves requirement thatare less
than or equal to the target level for that requirement minus 200 MW, but exceed the
target level for that requirement minus 325 MW, the price on the total 3Minute
Reserves demand curve shall be $100/MW. For quantities of Operating Reserves
meeting the total 30-Minute Reserves requirement that are less than or equal to the
target level for that requirement, but exceed the target level for that requirement minus
200 MW, the price on the totaBO-Minute Reserves demand curve shall be $40/MW.
For all other quantities, the price on the total 38Minute Reserves demand curve shall
be $0/MW. The NYISO, however, will not schedule more total 3flinute Reserves than
the target levelestablishedfor the requirement for that hour.

12. Eastern, Southeastern, New York City,or Long Island 30-Minute Reservesz For
guantities of Operating Reserves meeting the Eastern, SoutheasteNew York Citypr
Long Island 36Minute Reserves requirement that are less than or equal the target
level for that requirement, the price onthe Eastern, SoutheasternNew York Cityor
Long Island 30Minute Reserves demand curve shall bed®/M W. For all other
guantities, the price on the Eastern, SoutheastermMNew York Citypr Long Island 30
Minute Reserves demand curve shall be $0/MW.

13. Southeastern, New York City,or Long Island 30-Minute Reserves- For quantities of
Operating Reserves meeting the Southeasteriew York Citypr Long Island 3GMinute
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Reserves requirement that are less than or equal to the target level for that
requirement minus any incremental 30Minute Reserve target level established by
OEA .9)3/ £ O AT AT 010 110 01 A@AAAA unm
I A O,Ahk prick on the SoutheasternNew York Cityor Long Island 36Minute
Reserves demand curve shall b8500/MW. For quantities of Operating Reserves
meeting the Southeastern, New York City, or Long Island 3@inute Reserves
requirement that are less than or equal tdhe target level for that requirement, but
exceed the target level for that requirement ming the SENY incremental reserve
target level, the price on the Southeastern, New York City, or Long Island-Binute
Reserves demand curve shall be $40/MWkEor all other quantities, the price on the
Southeastern New York Citypr Long Island 3GMinute Resrves demand curve shall be
$O/MW.

14. New York City 30-Minute Reserves- For quantities of Operating Reserves meeting the
New York City 36Minute Reserves requirement that are less than or equal to the target
level for that locational requirement, the priceon the New York City 38Minute
Reserves demand curve shall be $25/MWEor all other quantities, the price on the
New York City 30Minute Reserves demand curve shall be $0/MW.

15. Long Island 30-Minute Reservesz For quantities of Operating Reserves meeting th
Long Island 3GMinute Reserves requirementhat are less than or equal to the target
level for that requirement, the price on the Long Island 3Minute Reserves demand
curve shall be $25/MW. For all other quantities, the price on the Long Island 3Minute
Reserves demand curve shall be $0/MW.

In order to respond to operational or reliability problems that arise inreaktime, the NYISO
may procure any Operating Reserve product at a quantity and/or price point different than those
specified above. The NYISO shall post a notice of any such purchase as soon as reasonably
possible and shall report on the reasons for such purases at the next meeting of its Business
Issues Committee. The NYISO shall also investigate whether it is necessary to modify the quantity
and price points specified above to avoid future operational or reliability problems. The NYISO

will consult with its Market Monitoring Unit when it conducts this investigation.

If the NYISO determines that it is necessary to modify the quantity and/or price points
specified above in order to avoid future operational or reliability problems it may temporarily
modify them for a period of up to ninety days. If circumstances reasonably allow, the NYISO will
consult with its Market Monitoring Unit, the Business Issues Committee, FERC, and the PSC
before implementing any such modification. In all circumstances, the NYISO vatinsult with

those entities as soon as reasonably possible after implementing a temporary modification.

The NYISO and its Market Monitoring Unit shall conduct periodic reviews as to whether the
Operating Reserve Demand Curves should be adjusted to optraithe economic efficiency of
the NYISQOmarkets.
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6.8.1.30-Minute Operating Reserve Demand Curves during EDRP/SCR Activation Intervals

As is further described in Sections 15.4.6.2 and 15.4.7 of Rate Schedule 4 of the NYISO
Services Tariff, the NYISO sHadstablish new 3@minute reserve demand curves or modify
existing 30-minute demand curves during realtime periods when EDRP resources and/or SCRs
have been called upon by the NYISO to provide load reduction. The NYISO may activate these
resources throughout the NYCA, within a single Load Zone, or within a group of Load Zones; the
area in which those resources are activated is called the Scarcity Reserve Region. In the event of
simultaneous activations of these resources in different areas to address diféat needs, there
may be multiple Scarcity Reserve Regions. The NYISO will determine a Scarcity Reserve
Requirement in each interval for each Scarcity Reserve Region, which is generally equal to the
amount of Load reduction that the NYISO anticipates th&DRP resources andr SCRs in that
Scarcity Reserve Region will provide, minus the amount of unscheduled energy production
capability that could be provided by available Suppliers located in that Scarcity Reserve Region in

greater than 30-minutes, but lessthan or equal to 60 minutes.

The impact of the EDRP/SCR program activations on the -3@inute reserve demand curve of
the existing locational reserve region(s) or the newly created Scarcity Reserve Region(s) are

outlined below, together with illustrative examples for each scenario.

For purposes of the examples below, the following variables are used to represent the-30
minute Operating Reserve requirements that are applicable at times when EDRP resources
and/or SCRs have not been activated to provide load reduction. Ssetion 6.2.10f this manual

for additional information regarding locational reserve requirements established by the NYISO:

30-Minute Locational

Variable Reserve Requirement
NYCA NYCA
EAST East of Central-East
SENY Southea(sSteErS\l(\;ew York
NYC New York City
LI Long Island

1. IfNYCA (all Load Zones) is identified as a Scarcity Reserve Region, then the NYQAiB0te
reserve requirement will be increased by the Scarcity Reserve Requiremerif.the quantity
of 30-minute reserve provided in the NYCA exceeds the revised NYCAIBihute reserve

requirement minus an amount equal to the sum d800 MW and the ScarcityReserve

DRAFT FOR DISCUSSION PURPOSES ONLY Ancillary Services Manual| 73



& New York ISO

Requirement, but is less than or equal to the revised NYCA-&iinute reserve requirement,
the corresponding price on the NYCA 3tninute reserve demand curve will be $500/MW.If
the quantity of 30-minute reserve provided in the NYCA exceeds the rsed NYCA 30

minute reserve requirement minus an amount equal to the sum of 655 MW and the Scarcity
Reserve Requirement, but is less than or equal to the revised NYCArBhute reserve
requirement minus an amount equal to the sum of 600 MW and the ScarcReserve
Requirement, the corresponding price on the NYCA 3@inute reserve demand curve will be
$625/MW. If the quantity of 30-minute reserve provided in the NYCA is less than or

equal to the revised NYCA 3@ninute reserve requirement minus an amount eqgal to the sum
of 655 MW and the Scarcity Reserve Requirement, the corresponding price on the NYCA 30

minute reserve demand curve will be $750/MW.

For example consider that NYCA is the only Scarcity Reserve Region identified, and the
additional NYCA Sazity Reserve Requirement for NYCA is calculated as 100 MW for an
interval. The applicable impacts on the NYCA 3@inute reserve demand curve during that

real-time interval would be as follows:

Example: NYCA a@inute Reserve Demand Curve during a R&ahe interval with 100 MW of NYCA
Scarcity Reserve Requirement
S $800
= e» e» Sample Scarcity NYCA 30-Minu
“ $700 - Reserve Demand Curve
Non-Scarcity NYCA 30-Minute
$600 - Reserve Demand Curve
$500 - - a» a» a» '
$400 - '
$300 - '
$200 - '
$100 - '
$0 6
NYCANYCA NYCA NYCA+100
-655 -600
Quantity of 30Minute Reserve in NYCA (MW)

In the above example, no other 3@ninute reserve demand cuves are modified.
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2. If East of CentralEast (Load Zones F, G, H, |, J, and K) is identified as a Scarcity Reserve
Region, then the East of Centrdtast 30minute reserve requirement will be increased by
the Scarcity Reserve Requirementf the quantity of 30-minute reserve provided in East of
CentralEast exceeds the Scarcity Reserve Requiremdnit is less than or equal to the
revised East of CentraEast 30minute reserve requirement, the corresponding price on the
East of CentralEast 30minute reserve demand curvewill be $40/MW. If the quantity of

30-minute reserve provided in East of CentraEast is less than or equal to the Scarcity
Reserve Requirement, the corresponding price on the East of Centighst 30minute reserve
demand curve will be $500/MW. Additiorally:

i. The NYCA 3@minute reserve requirement will be increased by the Scarcity
Reserve Requirement.If the quantity of 30-minute reserve provided in the NYCA
exceeds the revised NYCA 3@inute reserve requirement minus an amount equal
to the sum of600 MW and the Scarcity Reserve Requirement, but is less than or
equal to the revised NYCA 3tninute reserve requirement, the corresponding price
on the NYCA 3@minute reserve demand curve will be $500/MW.If the quantity of
30-minute reserve provided in the NYCA exceeds the revised NYCA-&tinute
reserve requirement minus an amount equal to the sum of 655 MW and the
Scarcity Reserve Requirement, but is less than or equal to the revised NYCA 30
minute reserve requirement minus an amount equal to the sum of 600IW and the
Scarcity Reserve Requirement, the corresponding price on the NYCABihute
reserve demand curve will be $625/MW.If the quantity of 30-minute reserve
provided in the NYCA is less than or equal to the revised NYCABihute reserve
requirement minus an amount equal to the sum d855 MW and the Scarcity
Reserve Requirement, the corresponding price on the NYCA-8tinute reserve
demand curve will be $750/MW.

For example consider that East of CentraEast is the only Scarcity Reserve Region idiged,
and that the additional Scarcity Reserve Requirement for East of Centfaast is calculated as 100
MW for an interval. The applicable impacts to the affected a@inute reserve demand curves

during such reattime interval would be as follows:
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Example: EAST 3@inute Reserve Demand Curve during a R&ahe interval with 100 MW
EAST Scarcity Reserve Requirement
=
s
3 e ea» Sample Scarcity East of Central-East 30-Minute Reserv
$500 m» -' Demand Curve
Non-Scarcity East of Central-East 30-Minute Reserve
' Demand Curve
$40 _-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—? -.
EAST EAST+100
Quantity of 30Minute Reserves in EAST (MW)
In the above example, no other 3@ninute reserve demand curves are modified.
Example: NYCA 3@inute Reserve Demand Curve during a R&ahe interval with 100 MW of
EAST Scarcity Reserve Requirement
‘;: $800
= a» e» Sample Scarcity NYCA 30-
% %700 - Minute Reserve Demand Cur)
Non-Scarcity NYCA 30-Minut
$600 - Reserve Demand Curve
$500 - '
$400 - |
$300 - '
$200 - '
$100 - '
$0
NYCANYCA NYCA NYCA+100
-655 -600
Quantity of 30Minute Reserve in NYCA (MW)
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3. If Southeastern New York (Load Zones G, H, |, J, and K) is identified as a Scarcity Reserve
Region, then theapplicable Southeastern New York 3@minute reserve requirement
(accounting for any applicable SENY incremental reserve target leveljll be increased by
the Scarcity Reserve Requirementf the quantity of 30-minute reserve provided in SENY
exceeds the revised SENY 30minute reserve requirementminus the SENY incremental
reserve target leve| but is less than or equal to the revised SENY -B@inute reserve
requirement, the corresponding price on the SENY 3finute reserve demand curve will be
$40/MW. If the quantity of 30-minute reserve provided in Southeastern New York is less
than or equal to therevised SENY 3@minute reserve requirementminus the SENY
incremental reserve target leve] the corresponding price on the Southeastern New York 30

minute reserve demand curve will be $500/MW. Additionally:

i. The NYCA 3@minute reserve requirement will be increased by the Scarcity
Reserve Requirement.If the quantity of 30-minute reserve provided in the
NYCA exceeds the revised NYCA-8Uinute reserve requirement minus an
amount equal to the sum o600 MW and the Scarcity Reserve Requirement, but
is less than or gual to the revised NYCA 30ninute reserve requirement, the
corresponding price on the NYCA 3ninute reserve demand curve will be
$500/MW. If the quantity of 30-minute reserve provided in the NYCA exceeds
the revised NYCA 3@ninute reserve requirement minus an amount equal to the
sum of 655 MW and the Scarcity Reserve Requirement, but is less than or equal
to the revised NYCA 3@ninute reserve requirement minus an amount equal to
the sum of 600 MW and the Scarcity Reserve Requirement, the corresponding
price on the NYCA 30ninute reserve demand curve will be $625/MW.If the

guantity of 30-minute reserve provided in the NYCA is less than or

equal to the revised NYCA 3fninute reserve requirement minus an amount equal to
the sum of655 MW and the ScarcityReserve Requirement, the corresponding price
on the NYCA 3@minute reserve demand curve will be $750/MW

ii. The East of CentraEast 30minute reserve requirement will be increased by the
Scarcity Reserve Requirementlf the quantity of 30-minute reserve provided in
East of CentralEast is less than or equal to the revised East of Centigast 30
minute reserve requirement, the corresponding price on the East of Centr&last

30-minute reserve demand curve will be 80/MW.
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For example consider that Southastern New York is the only Scarcity Reserve Region
identified, and that the additional Scarcity Reserve Requirement for Southeastern New York is
calculated as 100 MW for an interval. The applicable impacts to the affected-Bnute reserve

demand curvesduring such reaktime interval would be as follows:

Example: NYCA 3@inute Reserve Demand Curve during a R&ahe interval with 100 MW of
SENY Scarcity Reserve Requirement
‘g: $800
p= a» e» Sample Scarcity NYCA 30-
% $700 Minute Reserve Demand Cur)
Non-Scarcity NYCA 30-Minut

$600 - Reserve Demand Curve

$500 - - a» a» -'

$400 - '

$300 - '

$200 - '

$100 - |

$0 NYCANYCA NYCA NYCA+100
-655 -600
Quantity of 30Minute Reserve in NYCA (MW)
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Example: EAST 3Q@inute Reserve Demand Curve during a R&ahe Interval with 100 MW SENY
Scarcity Reserve Requirement

$/MWh

$40 L—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—- - e e» Sample Scarcity Ea

of Central-East 30-
Minute Reserve
Demand Curve

Non-Scarcity East 0
Central-East 30-
Minute Reserve
Demand Curve

EAST EAST +100

Quantity of 30Minute Reserves in EAST(MW)
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Example: SENY 3@inute Reserve Demand Curve during a R&ahe interval with 100 MW SENY
Scarcity Reserve Requirement

$/MWh

$500 - SENY +100

e» e» Sample Scarcity SE
30-Minute Reserve
Demand Curve

Non-Scarcity SENY
30-Minute Reserve
Demand Curve

$40 SENY -

2
SENY+Incremental SENY +Scarcity Reserve
Reserve +Incremental Reserve

Quantity of 36Minute Reserves in SENY (MW)

In the above example, no other 3@ninute reserve demand curves are modified.

4. 1fN.Y.C. (Load Zone J) is identified as a Scarcity Reserve Region, then the N.¥rain86
reserve requirement will be increased by the Scarcity Reserve Requirement. If the quantity
of 30-minute reserve provided in N.Y.C. exceeds the Scarcity ReseRegjuirement but is less
than or equal to the revised N.Y.C. 3@inute reserve requirement, the corresponding price
in the N.Y.C. 30ninute reserve demand curve will be $25/MW. If the quantity of 3Gminute
reserve provided on N.Y.C. is less than or equalttee Scarcity Reserve Requirement, the
corresponding price on the N.Y.C. 3finute reserve demand curve will be $500/MW.
Additionally:

i. The NYCA 3@minute reserve requirement will be increased by the Scarcity
Reserve Requirement.If the quantity of 30-minute reserve provided in the
NYCA exceeds the revised NYCA-&tinute reserve requirement minus an
amount equal to the sum o600 MW and the Scarcity Reserve Requirement, but
is less than or equal to the revised NYCA 3Qinute reserve requirement, the

corresponding price on the NYCA 3tninute reserve demand curve will be
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$500/MW. If the quantity of 30-minute reserve provided in the NYCA exceeds
the revised NYCA 3dninute reserve requirement minus an amount equal to the
sum of 655 MW and the Scarcity Resee\Requirement, but is less than or equal
to the revised NYCA 3dninute reserve requirement minus an amount equal to
the sum of 600 MW and the Scarcity Reserve Requirement, the corresponding
price on the NYCA 3@ninute reserve demand curve will be $625/MW.If the
guantity of 30-minute reserve provided in the NYCA is less than ogqual to the
revised NYCA 3@minute reserve requirement minus an amount equal to the
sum of 655 MW and the Scarcity Reserve Requirement, the corresponding price
on the NYCA 3@minute reserve demand curve will be $750/MW

ii. The East of CentraEast 30minute reserve requirement will be increased by the
Scarcity Reserve Requirement. If the quantity of 3thinute reserve provided in
East of CentralEast is less than or equal to the revisi East of CentraEast 30
minute reserve requirement, the corresponding price on the East of Centr&ast

30-minute reserve demand curve will be 80/MW.

iii.  Theapplicable Southeastern New York 3@minute reserve requirement
(accounting for any applicable SENMcremental reserve target level)will be
increased by the Scarcity Reserve Requiremenif the quantity of 30-minute
reserve provided in SENY exceeds tlrevised SENY 3@minute reserve
requirement minus the SENY incremental reserve target levebut isless than or
equal to the revised SENY 3fninute reserve requirement, the corresponding
price on the SENY 30ninute reserve demand curve will be $40/MW. If the
guantity of 30-minute reserve provided in Southeastern New York is less than
or equal to therevised SENY 36minute reserve requirementminus the SENY
incremental reserve target levelthe corresponding price on the Southeastern

New York 30-minute reserve demand curve will be $500/MW.

For example, consider that N.Y.C. is the only Scarcity ReservgiBe identified, and that the
additional Scarcity Reserve Requirement for N.Y.C. is calculated as 100 MW for an interval.
The applicable impacts to the affected 3@ninute reserve demand curves during such real
time interval would be as follows (note that,n this example, because the Load Zone that
comprises the Scarcity Reserve Region does not belong to Long Island, no adjustments
would be made to the otherwise applicable 36ninute reserve demand curve for the Long

Island region):
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Example: NYCA 3finute Reserve Demand Curve during a R€ahe interval with 100 MW of
NYC Scarcity Reserve Requirement

‘;: $800
s a» e» Sample Scarcity NYCA 30-
% $700 Minute Reserve Demand Cur)
Non-Scarcity NYCA 30-Minut

$600 - Reserve Demand Curve

$500 | - a» a» -'

$400 | '

$300 | '

$200 | '

$100 - |

$0 NYCANYCA NYCA NYCA+100
-655 -600

Quantity of 30Minute Reserve in NYCA (MW)
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Example: EAST 30inute Reserve Demand Curve during a R&ahe Interval with 2100 MW NYC
Scarcity Reserve Requirement

$/MWh

$40 L—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—- - e e» Sample Scarcity Ea

of Central-East 30-
Minute Reserve
Demand Curve

Non-Scarcity East o
Central-East 30-
Minute Reserve
Demand Curve

MD b G G G G &G &G @&

EAST  EAST +100

Quantity of 30Minute Reserves in EAST(MW)
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Example: SENY 3Qinute Reserve Demand Curve during a R&ahe interval with 100 MW
§ NYC Scarcity Reserve Requirement
£
&
$500 SENY +100
' e e Sample Scarcity
SENY 30-Minute
' Reserve Demand
' Curve
' Non-Scarcity SEN
' 30-Minute Reserve
' Demand Curve
$40 SEN
SENY+IncrementalSENY +Scarcity Reserve
Reserve +Incremental Reserve
Quantity of 30Minute Reserves in SENY (MW)
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Example: NYC 3Blinute Reserve Demand Curve during a R&ahe interval with 100
MW of NYC Scarcity Reserve Requirement

$/MWh

e e» Sample Scarcity New York City 30-Minute
$500 m» e Reserve Demand Curve

Non-Scarcity New York City 30-Minute
Reserve Demand Curve

Quantity of 36Minute Reserves in NYC (MW) NYC  NYC+100

In the above example, no other 3@ninute reserve demand curves are modified.

5. If LI (Load Zone K) is identified as a Scarcity Reserve Region, then the Li3idute reserve
requirement will be increased by the Scarcity Reserve Requirement. If the quantity 30-
minute reserve provided on LI exceeds the Scarcity Reserve Requireménit is less than or
equal to the revised LI 3@8minute reserve requirement, the corresponding price on the LI 30
minute reserve demand curve will be $25/MW. If the quantity of 3@ninute reserve
provided on LI is less than or equal to the Scarcity Reserve Requirement, the corresponding

price on the LI 38minute reserve demand curve will be $500/MW. Additionally:

i. The NYCA 3dminute reserve requirement will be increased by the Saaity
Reserve Requirement.If the quantity of 30-minute reserve provided in the
NYCA exceeds the revised NYCA-8tinute reserve requirement minus an
amount equal to the sum o600 MW and the Scarcity Reserve Requirement, but
is less than or equal to the revised NYCA 3@inute reserve requirement, the
corresponding price on the NYCA 3@ninute reserve demand curve will be
$500/MW. If the quantity of 30-minute reserve provided in theNYCA exceeds
the revised NYCA 3@ninute reserve requirement minus an amount equal to the
sum of 655 MW and the Scarcity Reserve Requirement, but is less than or equal
to the revised NYCA 3@ninute reserve requirement minus an amount equal to

the sum of 6@ MW and the Scarcity Reserve Requirement, the corresponding
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price on the NYCA 3@ninute reserve demand curve will be $625/MW.If the
qguantity of 30-minute reserve provided in the NYCA is less than or equal to the
revised NYCA 3@minute reserve requirement minus an amount equal to the

sum of 655 MW and the Scarcity Reserve Requirement, the corresponding price
on the NYCA 3@minute reserve demand curve will be $750/MW

ii.  The East of CentraEast 30minute reserve requirement will be increased by
the ScarcityReserve Requirement. If the quantity of 3@ninute reserve
provided in East of CentralEast is less than or equal to the revised East of
CentralEast 30minute reserve requirement, the corresponding price on the
East of CentralEast 30minute reserve demandcurve will be $40/MW.

iii. Theapplicable Southeastern New York 3éminute reserve requirement
(accounting for any applicable SENY incremental reserve target levealjll be
increased by the Scarcity Reserve Requiremeiit.the quantity of 30-minute
reserve provided in SENY exceeds threvised SENY 30minute reserve
requirement minus the SENY incremental reserve target levigbut is less than or
equal to the revised SENY 3fninute reserve requirement, the corresponding
price on the SENY 30ninute reserve demandcurve will be $40/MW. If the
guantity of 30-minute reserve provided in Southeastern New York is less than
or equal to therevised SENY 36minute reserve requirementminus the SENY
incremental reserve target leve] the corresponding price on the Southeasta

New York 30-minute reserve demand curve will be $500/MW.

For example, consider that LI is the only Scarcity Reserve Region identified, and that the
additional Scarcity Reserve Requirement for LI is calculated as 100 MW for an interval. The
applicable impacts to the affected 3@ninute reserve demand curves during such reaime
interval would be as follows(note that, in this example, because the Load Zone that comprises the
Scarcity Reserve Region does not belong to New York City, no adjustits would be made to the

otherwise applicable 33minute reserve demand curve for the New York City region)

DRAFT FOR DISCUSSION PURPOSES ONLY Ancillary Services Manual| 86



& New York ISO

$/MWh

Example: NYCA 3finute Reserve Demand Curve during a R&ahe interval with 100 MW
of LI Scarcity Reserve Requirement
$800
e» e» Sample Scarcity NYCA 30-

$700 - Minute Reserve Demand Cut

Non-Scarcity NYCA 30-Minulf
$600 - Reserve Demand Curve
$500 | - an an = 9
$400 - :
$300 | '
$200 - '
$100 '

$0 1
NYCANYCA NYCANYCA+100
Quantity of 30Minute Reserve in NYCA (MW) -655 -600
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Example: EAST ddinute Reserve Demand Curve during a R&ahe Interval with 100 MW of

LI Scarcity Reserve Requirement

$/MWh

e a» Sample Scarcity
East of Central-Eas
30-Minute Reserve
Demand Curve

Non-Scarcity East
Central-East 30-
Minute Reserve
Demand Curve

EAST

Quantity of 30Minute Reserves in EAST(MW)

EAST +100
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Example: SENY 3inute Reserve Demand Curve during a R&ahe interval with 100 MW of
LI Scarcity Reserve Requirement

$/MWh

$500

SENY +100

e» e» Sample Scarcity
SENY 30-Minute

Reserve Demand
Curve

Non-Scarcity SEN

30-Minute Reserve
Demand Curve

$40

SEN

L

Quantity of 30Minute Reserves in SENY (MW)

SENY+IncrementaSENY +Scarcity Reserve
Reserve +Incremental Reserve

$/MWh

$500

$25

Example: LI 30Minute Reserve Demand Curve during a Réahe interval with 100 MW of LI
Scarcity Reserve Requirement

a» e» Sample Scarcity New York City 30-Minute
Reserve Demand Curve

Non-Scarcity New York City 30-Minute Reserve
Demand Curve

_-—-—-—-—-—-—-—-—-—-—-—-—-—-—-—?-.

LI LI+100

Quantity of 30Minute Reserves in LI (MW)

In the above example, no other 3@ninute reserve demand curves are modified.
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6. If a Scarcity Reserve Region is identified that is not NYCA, East of Cerlia$t, Southeastern
New York,New York City,or Long Island, then that Scarcity Reserve Region will have a single
demand curve price of $500/MW for the applicable Scarcity ResenRequirement relating

thereto. Additionally:

i. The NYCA 3dminute reserve requirement will be increased by the Scarcity
Reserve Requirement.If the quantity of 30-minute reserve provided in the
NYCA exceeds the revised NYCA-8tinute reserve requirement mnus an
amount equal to the sum o600 MW and the Scarcity Reserve Requirement, but
is less than or equal to the revised NYCA 3@inute reserve requirement, the
corresponding price on the NYCA 3@ninute reserve demand curve will be
$500/MW. If the quantity of 30-minute reserve provided in the NYCA exceeds
the revised NYCA 3@ninute reserve requirement minus an amount equal to the
sum of 655 MW and the Scarcity Reserve Requirement, but is less than or equal
to the revised NYCA 3@ninute reserve requirementminus an amount equal to
the sum of 600 MW and the Scarcity Reserve Requirement, the corresponding
price on the NYCA 3@ninute reserve demand curve will be $625/MW.If the
guantity of 30-minute reserve provided in the NYCA is less than or equal to the
revised NYCA 3@minute reserve requirement minus an amount equal to the
sum of 655 MW and the Scarcity Reserve Requirement, the corresponding price
on the NYCA 3@minute reserve demand curve will be $750/MW

ii. The East of CentraEast 30minute reserve requirement will only be increased
by the Scarcity Reserve Requirement if all Load Zones included within the
Scarcity Reserve Region belong to East of Centidist. If this is the case and the
guantity of 30-minute reserve provided in East of CentraEast is les than or
equal to the revised East of Centratast 30minute reserve requirement, the
corresponding price on the East of CentraEast 30minute reserve demand
curve will be $40/MW.

iii. Theapplicable Southeastern New York 3@minute reserve requirement
(accouwnting for any applicable SENY incremental reserve target levelill only
be increased by the Scarcity Reserve Requirement if all Load Zones included
within the Scarcity Reserve Region belong to Southeastern New York. If this is

the case andf the quantity of 30-minute reserve provided in SENY exceeds the
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revised SENY 30minute reserve requirementminus the SENY incremental
reserve target, but is less than or equal to the revised SENY -&@inute reserve
requirement, the corresponding price on the SENY 3finute reserve demand
curve will be $40/MW. If the quantity of 30minute reserve provided in
Southeastern New York is less than or equal to threvised SENY 30minute
reserve requirementminus the SENY incremental reserve targethe
corresponding price onthe Southeastern New York 3@mninute reserve demand
curve will be $500/MW.

For example, consider that a Scarcity Reserve Region that consists solely of Load Zones A, B
and C is the only Scarcity Reserve Region identified, and that the additional Scaréigserve
Requirement for that region is calculated as 100 MW for an interval. The applicable impacts to
the affected 3@minute reserve demand curves during such redime interval would be as
follows (note that, in this example, because the Load Zones th@mprise the Scarcity Reserve
Region do not belong to East of Centrlast Southeastern New YorkNew York City, or Long
Island no adjustments would be made to the otherwise applicable 3fhinute reserve demand

curves for such regions):

Example: NYCA 3@inute Reserve Demand Curve during a R&ahe interval with 100 MW
of Scarcity Reserve Requirement
§ $800
S e» e» Sample Scarcity NYCA 30-
% $700 - Minute Reserve Demand Cur
Non-Scarcity NYCA 30-Minut

$600 - Reserve Demand Curve

$500 - - b a» a» ‘

$400 :

$300 | '

$200 - '

$100 - '

$0 i
NYCANYCA NYCANYCA+100
Quantity of 30Minute Reserve in NYCA (MW) -655 -600
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Example: 3eMinute Scarcity Reserve Demand Curve for a Reserve Region that is not NYCA,
< EAST, SENY, or LI
s
£
3
$500
Sample Scarcity Reservi
Demand Curve for an
A,B,&C Reserve Region
0 20 40 60 80 100 120
Quantity of 30Minute Reserves in the A,B & C Reserve Region (MW)

In the above example, no other 3@ninute reserve demand curves are modified.

6.8.2.0perating Reserve and Regulation Service Demand Curves

The unit commitment and dispatch module used in both the SCUC and RTS systems utilizes
demand curves to reflect sbrtages. The demand curves allow the program to relax the
applicable requirement if the shadow cost needed to supply the requirement exceeds a preset
value. The demand curve functionality is used for the reserve and regulation requirements. The
followi ng demand curves are implementedexcept during reattime intervals when EDRP
resources and/or SCRs have been called upon by the NYISO to provide load reduction; refer to
Section 6.8.1 of this manual for further details regarding the 38inute Reserve Opeating
Reserve Demand Curves that apply during redime periods when the NYISO has activated EDRP
resources and/or SCRS)

New York Shortage Relative to Requirement (MW) Demand
Region TyRe Curve
’ Price ($/MW)
Up to 25 MW $25.00
NYCA Regulation At least 25 MW up to 80 MW $525.00
80 MW or more $775.00
NYCA Spinning Reserve Any shortage $775.00
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NYCA |10 Minute Reserve Any shortage $750.00
Up to 200 MW $40.00
At least 200 MW, up to 325 MW $100.00
At least 325 MW, up to 380 MW $175.00
At least 380 MW, up to 435 MW $225.00
. At least 435 MW, up to 490 MW $300.00
NYCA 130 Minute Reserve At least 490 MW, up to 545 MW, $375.00
At least 545 MW, up to 600 MW $500.00
At least 600 MW, up to 655 MW $625.00
655 MW or more $750.00
Eastern Spinning Reserve Any shortage $40.00
New York |10 Minute Reserve Any shortage $775.00
(EAST) )
30 Minute Reserve Any shortage $40.00
Spinning Reserve Any shortage $40.00
10 Minute Reserve Any shortage $40.00
Southeastern Up to the applicable incremental SENY 30-minute
New York reserve quantity (if applicable, a quantity not exceeding $40.00
(SENY) 500 MW)
30 Minute Reserve
The applicable incremental SENY 30-minute reserve
guantity or more (or any shortage if no incremental SENY $500.00
30-minute reserve quantity is applicable)
Spinning Reserve Any shortage $25.00
New York |, ) Minute R Any sh 25.00
City (N.Y.C.) inute Reserve ny shortage $25.
30 Minute Reserve Any shortage $25.00
Spinning Reserve Any shortage $25.00
Long Island ]
(L) 10 Minute Reserve Any shortage $25.00
30 Minute Reserve Any shortage $25.00
Note: The applicable reserve requirements(including any incremental SENY 30minute
reserve quantty) AOA BT OOAA 11 OEA 9)3/ 80 xAAOEOA AO
https://www.nyiso.com/documents/20142/3694424/L ocational -Reserves

Requirements.pdf
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6.9. SeltSupply

Transactions may be entered into to provide for Selupply of Operating Reserves. Except as
noted in Section 15.4.8 oRate Schedule 4 ahe NYISO Service TarjfCustomers seeking to Self
Supply Operating Reserves must place theenerateiResources) supplying any one of the
Operating Reserves under NYISO control. TheeneratoiResourcds) must meet NYISO rules for
acceptability. The amount that any such Customer will be charged for Operating Reserves will be
reduced by the market value of the serdies provided by the specifiedsenerateiResourcgs) as

determined in accordance withthe NYISO Services Tariff

6.10. Operating Reserve Charge
Please refer to Rate Schedule 5 of the NYISO OATT, Rate Schedule 4 of the NYISO Services
Tariff, and the Accounting ad Billing Manual forinformation about Operating Reserve

charges.

6.11. Failure to Provide Operating Reserve
There is no explicit penalty for failing to provide Energy or failing to provide a Demand
Reduction when Suppliers are scheduled for Energy or ahand Reduction by RTD. If the

Supplier does not perform, the following will occur:

A RTD conversthe reserve schedule to energy (i.e., the reserve schedule went to zero) and
the unit would buy out of its Day-Ahead reserve commitment at theapplicablereal-time
reserve market clearing price.

A AGeneraterResourcewould not receive any payment for energy scheduled but not
produced and theGeneratorReurce may receive Persistent Undergeneration charges.

A Damand gdeRReso Q \\/ atalV/a esSaerv/e-berlomancetnge - LHated1o ach
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A For more information, seeNYISO Accounting and Billing Manugdvailable from the
NYISO Web site at the following URL:
https://www.nyiso.com/manuals -tech-bulletins-user-guides)

6.12. Reserve Service Qualification and Performance Criteria
6.12.1.Reserve Qualified Resource Renents

Any resource that meets the following criteria will be considered &Reserve Qualified
Resourceand may submit offers for Operating Reserves service. All Reserve Qualified Resources

must:

A Have the appropriate control equipment installed and be capable of providing Operating
Reserves service.

A Be capable of receiving and responding to automatic control signals on a 5 minute
periodicity and must provide telemetered output data that can be scaed every 6
seconds.

A Provide for all required interfaces to the Transmission Owner (TO) control centers as
AAEET AA AU OEA 4/ & -OP itbrcoAnddioh AdgiekmeAt. ET  OEA 4/

T

A Register the intent to provide Operating Reserves service and provide all datequired
by the NYISO

A Comply with all applicable credit security requirements set forthin Attachment K ofthe
NYISO Services Tariff

A Successfully complete the preualification performance test as described irSection
6.12.20f this manual

6.12.2.PreQualification and Rgualification Performance Test

All participants requesting to become reserve suppliers and all participants that are required
to re-qualify as reserve providers must successfully complete the prgualification performance
test AWACOACAQGEI 1 O AOA OAOGOAA OOET Cc A &Lk ddyvedalrA OET 1 &

is permitted to enroll an Aggregation and begin participating to providéperating Reserves

without prequalifying but will be required to verify performance during the first two weeks of

the first month active in the market

A Market Participants must notify the Stakeholder Services department of their intent to
complete a reserve prequalification test. All qualification criteria defined in Section
6.12.10f this manual must be completed prior to the test requestAggregabrs are not
required to provide this noticezOEA . 9) 3/ 860 ' CCOACAOEI T 3 UOOAI

DRAF1 FOR DISCUSSION PURPOSES ONLY Ancillary Services Manual| 95

o]

)


https://www.nyiso.com/manuals-tech-bulletins-user-guides
http://www.nyiso.com/public/markets_operations/documents/manuals_guides/index.jsp

& New York ISO

automatic notices to the appropriate NYISO personnel to schedule and conduct the
verification test during the first month of operation.

A Stakeholder Services will coordinate with Grid Operations to schedule the test.

The Market Participant will be notified by a NYISO Stakeholder Services representative a
minimum of two days prior to the test period indcating the dates that will be subject to
prequalification/verification test.

>

A Test participants will be instructed to submit reserve and energy bids for specified dates
and for all hours that the Resource is capable of changing energy schedules or maddy
demand in reattime at the request of the NYISO.

A The NYISQwill conduct a random audit(s) as described irTechnical Bulletin 142,
Generator Performance Auditwith the exception, as described below, for testing of
nonsynchronous reserves. Actions based on the results of the audit as apre
gualification/verification test describedin Technical Bulletin 142, Generator
Performance Auditwill be replaced with actions as defined in this section.

A The NYISQwill select providers that are qualifying nonsynchronous reserve by
randomly scheduling the resource within the first 14 days after notifying Stakeholder
Services that they would like to perform a test. The participant must be scheduled to
provide the service in order for Operations to schedule the unit for energy or demand
response.

A Actions in the event of a failed prequalification/verification audit (test)

1. NYISO GridOperations will complete all standard audit
documentation

2. NYISO GridOperations will inform NYISOStakeholder Services and
NYISOMMA of the results of the audit (test)

3. NYISCOStakeholder Services will notify the customer indicating the
results of the test. If the test participant fails the testNYISO
Stakeholder Services will remove all reserve bidding privileges.

4. Prior to requesting a re-test the test participant must provide an
explanation to NYISOMMA describing the cause of the failed
prequalification/verification test. Documentation should be sent to;
Reference_Price_Update@NYISO.com
Subject line of the email should stateO2 AOAOOA 0AOA&l Oi AT AA

5. NYISO MMAwill notify NYISOStakeholder Services when the test
participant is authorized to perform another test.

A Test participants will be paid for all reserve provided during the test as if the participant
was a qualified eserve supplier.

The test participant will be responsible for any balancing payments due to poor performance

during the test.
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7. Black Start Capability Service

This section describes the black start capability service.

7.1. Description
Black start capability represents the key Generators that, following a systemide blackout,
can start without the availability of an outside electric supply and are available to padipate in
system restoration activities that are under the control of the NYISO or, in some cases, under local
Transmission Owner Control. If a partial or systeawide blackout occurs, these units assist in the
restoration of the New York Control Area (NYE). Specific generating units, identified in the
.9)3/ 2A001T OAGETT o1 Al 1 O0h ET ODPAAEZEA 40A1T Oi EOOET 1
capability and training required to start up without the presence of a synchronized grid to

provide the necessay auxiliary station power.

Generators are required to test their black start capability for each Capability Year. With due
regard for reliability considerations and subject to approval by the NYISO and by the
Transmission Owner, if a generatorispait £ A 4 OAT Oi EOOEIT T / xT A0O8O OUOOA
plan, a test performed by black start facilities within one month beyond the Capability Year test
period, or longer in force majeure cases, shall be considered a valid test for that Capability Year.
For black strt providers under the Consolidated Edison black start and system restoration plan,
the Capability Year test period is from May 1st to April 30, excluding June, July, and August. The
test period for providers other than those in the Consolidated Edisohlack start and system

restoration plan is from May 1st to April 30th.

The NYISO Restoration Plan and/or Transmission Owner restoration plan(s) are
implemented if a partial or complete system blackout occurs. The NYISO selects the generating
resources with black start capability by considering the following operating characteristics:

A electrical location in the NYCA

startup time: from NYISO order to start to minimum output

A
A maximum response rate (MW/minute) above minimum output
A maximum power output

7.2.Souce and Scheduling of Service
LSEs must purchase black start capability service from the NYISO. Generation Resources

providing this service must successfully pass the test for black start capability.
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The NYISO identifies the generating units that are in critical areas for NYS Power System
restoration. During system restoration activities, the NYISO manages and deploys the black start
capability, as needed, depending on the specific situation.

The NYI® develops and periodically reviews the Black Start Restoration Plan for the NYS
Power System. The NYISO may amend this restoration plan and determine black start
requirements to account for changes in system configuration if the NYISO determines that
additional black start resources are needed. The NYISO has the flexibility to seek bids for new

resources whenever it amends the current plan.

Although the NYISO plan will restore a major portion of the state electric system, portions of
the local Transmission Owner restoration plans may require some additional black start
Generators, which are located in local Transmission Owner areas and which are not presently
listed in the NYISO restoration plan. The NYISO will make payments for local area black start
capability directly to the generating facilities that provide that service. Those payments will be
determined under the terms of Rate Schedule 5 of thiéYISO Services Tariffhe LSEs in those
local Transmission Owner areas will be additionally charged for theblack start capability Service
by the NYISO. Generating facilities, which are obligated to provide black start service as a result
of divestiture contract agreements, will not receive NYISO payments for that service if they are

already compensated for sah service as part of those divestiture contracts.

7.3.Payment for Service
Please refer to Rate Schedule 6 of tidYISO OAT,TRate Schedule 5 of thRYISO Services

Tariff, and theAccounting and Billing Manualor information about payments for Black Start.

7.4.Black Start Service Procedures

The following procedures apply to black start capability service:

NYISO Actions

The NYISO Staff shall perform the following:

1. On a periodic basis, determine the amount and location for black start capability
generation.

2. Select the Generators for black start capability based on location, price, and quality of
supply.
3. Notify the selected Generators for black start testing.
Transmission Owner Actions
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The Transmission Owner actions are found in Section 3 of the System Restoration Manual.

Black Start Generator Actions

The Black Start suppliers shall perform the following:

1. Those that are part of the ISO Plan, not including existing Generators under the
Consolidated Edison Plan, will provide the NYISO with embedded cost information on
an annual basis.

2. All black start providers must conduct performance testing annually during their
respective test periods. All black start providers must submit testing da to the NYISO
upon request. Following its completion of a black start test, a black start provider must
provide the NYISO with its plan, within a reasonable time, to mitigate any deficiencies
in its generating unit's black start capability identified duiing the performance of its
test.

3. During black start tests of steam units, the ability of gas turbine units to control
frequency and voltage while isolated from the transmission system shall be monitored
by the Generator Owner.

4. All suppliers on an annuabasis, provide a letter to the NYISO confirming that they:

a. ldentify and maintain a list of critical components in their black start facilities
(e.g., batteries, diesel backip generators, inverters, etc.) and perform tests to
verify the condition of thesecritical components in accordance with good
industry practice.

b. Have developed test procedures and accordingly tested their black start
facilities for each Capability Year.

c. Have met the black start provider training requirements.

8. Automatic FuelSwap Capability Testing

8.1. Description

The NYISCequires that Generator Owners of combined cycle units that are part of the Con
BAEOI T -ETEIB®I /EI "0601 jO6-/"6q POI COAI AT A EAOA OEF
natural gas to a liquid fuel source in the event of the sudden interruption of gas fuslipply or loss
I £# CAO POAOOOOA 1T O O1 AGAEI AAET EOU 1T &£ CAO 006bpPI U Oi
capability. The current list of dual fuel units that are part of the Con Edison MOB program are

published in the seasonal reports presented to # NYISO Operating Committee.

8.2. Automatic Fuel Swap Testing Requirements
The test by each Generator Owner of an Applicable Unit shall demonstrate the ability to swap
from natural gas to oil following an actual or simulated loss of gas pressure, or an optor-

initiated swap, within a time consistent with the design parameters for the Applicable Unit, not to
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exceed 60 seconds, while remaining synchronized to the transmission system and in stable

operation.

8.3. Automatic Fuel Swap Testing Frequency

Each Genertor Owner must, at least once each NYISO Capability Period (Summer and
Winter), successfully test or demonstrate the ability each Applicable Unit to perform their
intended function. The results of a successful, reime automatic fuel swap can be utilizd to

satisfy the testing requirement for the Capability Period in which it occurs.

Tests must be coordinated with the NYISO and Con Edison.

8.4. Automatic Fuel Swap Testing Procedures

The Generator Operator must develop and implement specific testing proceaks for each
Applicable Unit to demonstrate they are able to perform their intended function. These
procedures shall be provided to the NYIS®lanager of Operations Engineeringnd Con Edison.
In the capability period following each automatic fuel swap tgt, updated restoration procedures
or verifications of continued applicability of previously supplied procedures shall be provided to
the NYISO and Con Edison.

8.5. Documentation of Automatic Fuel Swap Testing and Mitigation of Failed Tests

Generator Operatorsof Applicable Units shall document the date, staiime, and duration of

All OAOOOh AT A ET AEAAOAOC EA OEA OAOOO 1 AAO OEA AOEQD

procedure. In the capability period following each automatic fuel swap test,acumentation of a
successful test shall be provided to the NYISO Manager of

Operations Engineering. If the automatic swap from natural gas to liquid fuel test is not
successful, the Generator Owner shall identify the causes of the failure, shall take steps

undertake remedial actions that are necessary to resolve the failure, and keep the NYISO and Con
Edison informed as to the progress of its remedial actiondf an Automatic Fuel Swap Test is not
successful, the Generator will have a reasonable opportiiy to reschedule and conduct a

subsequent test following completion of remedial actions.
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Attachment A Voltage Support Service Qualification Forms
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