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3.2 Supplier Qualification

A VSS Supplier’s Resource must be a Generator or a Synchronous Condenser. Suppliers of
VSS must provide a Resource that has an Automatic Voltage Regulator (AVR) and has
successfully performed a Reactive Power (MVAr) capability test in accordance with the
NYISO Procedures described below. VSS suppliers must be able to produce or absorb
Reactive Power within the Resource's tested reactive capability range and be able to maintain
a specific voltage level under both steady-state and post-contingency operating conditions
subject to the limitations of the Resource's tested reactive capability.

In order to qualify to receive payments as a VSS Supplier the candidate Supplier, including
previously disqualified VSS Suppliers that must re-qualify, must complete a VSS
Qualification Form. That form is provided as_ Attachment A of this manual. The Qualification
Form must include a statement of intent to provide Voltage Support Services and attach
documentation that the synchronous generator or synchronous condenser has an automatic
voltage regulator (AVR). This documentation shall include the voltage regulator block
diagram and associated data, the manufacturer’s model number and specifications, and a
generator reactive capability data sheet (“D-curve”).

The candidate VSS Supplier must complete and return the VVoltage Support Service Suppliers
Qualification Form, a copy of which is provided in Attachment A of this document, and
supporting data to:

Manager, Auxiliary Market Operations

New York Independent System Operator, Inc.
10 Krey Boulevard

Rensselaer, NY 12144

The original application form must be completed by a representative of the Supplier and
signed by a Vice-President (or equivalent) of the corporation.

3.3 Responsibilities for Service

The NYISO directs the Supplier’s Resources to operate within their tested reactive capability
limits. The scheduling of VSS is the responsibility of the NYISO.

e NYISO — The NYISO coordinates the NYS Power System voltages throughout the NYCA.

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

o Suppliers — Suppliers are expected to operate their Resources within demonstrated reactive
capability limits. VSS suppliers are also expected to maintain a specific voltage level, as
directed by the NYISO and the Transmission Owner System Operator, under both steady-
state and post-contingency operating conditions subject to the limitations of the Resource's
tested reactive capability.
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o the Resource provides VSS for 30 consecutive days without any compliance failures. No
payments for VSS or LOC are made to the Supplier during this period.

3.5.3 Failure to Maintain Automatic Voltage Regulator in Service

a) A Resource will be disqualified as a supplier of voltage support after it fails to
maintain the automatic voltage regulator in operation and fails to commence
timely repairs following a failure of the automatic voltage regulator within a 30-
day period.

Reinstatement of Payments

The Supplier will not receive Voltage Support Service payments for the disqualified
Resource until the Supplier complies with the following conditions:

e the Supplier provides documentation to the NYISO of the completion of the repairs,

o the Supplier's Resource successfully performs a Reactive Power (MVAr) capability test,
and

o the Resource provides Voltage Support Service for 30 consecutive days without any
compliance failures. No payments for VVoltage Support Service or LOC are made to the
Supplier during this period.

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
capability of VSS Suppliers for real-time system voltage control. VSS suppliers must have a
functioning automatic voltage regulator (AVR). 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’s AVR is in proper
working condition and 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 both Lagging and
Leading Reactive Power capability or must provide data collected during actual operation to
demonstrate both Lagging and Leading Reactive Power capability. In all cases, the Supplier’s
AVR must be enabled and providing automatic voltage control during the demonstration
period. Tests may take the form of demonstration of Reactive Power capability based upon
actual generator output data or tests conducted pursuant to the procedures set forth in this
Manual. Tests must be coordinated with the NYI1SO 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 five(5)ten (10) business days of the test to the NYISO for review
and acceptance. The demonstrated performance of the Lagging Reactive Power capability
tests is the basis for compensation to Suppliers of VSS.
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(TO) within sixty (60) days of the end of the capability period. This allows sufficient
time for the NYISO to assemble the data with due consideration to Generator owner
reporting requirements.

3.6.5 Allowance for Out-of-period Reactive Capability Testing

There are three (3) conditions where NYI1SO will provisionally accept testing for
Voltage Support Service when that test is not conducted within the specified Summer
Capability Period:

1. A new resource entering commercial operation, or
2. An existing provider’s resource returning to service from an extended forced outage, or
3. An existing resource becoming eligible to qualify as a VSS supplier.

Initial Qualification of New Resource

For a new 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 electronic form, to NYISO within ten (10)five-(5) business days of the
completion of that test. The resource shall also provide, in writing, the required
documentation of the resource’s reactive capability and automatic voltage regulator.

Existing Resource returning from Extended Forced Outage

An existing supplier’s resource returning to service following an extended forced
outage must complete the annual test requirements within thirty (30) days of returning
to service, and forward the completed test report, in electronic form, to NYISO within
ten (10)five(5) business days of the completion of that test.

Existing Resource becoming eligible as a VSS Supplier

If, as the result of equipment upgrades or changes in qualification requirements, an
existing supplier’s resource becomes eligible, the Supplier must complete the annual
test requirements 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 NYI1SO within ten (10)fve{(5) business days of the
completion of that test.

Follow-up Testing Requirement

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

The NYISO will accept the demonstrated lagging MV Ar capability as the basis for
compensation 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
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Capability Period, and forward the completed test report, in electronic form, to
NYISO within ten (10)five(5) business days of the completion of that test. This *“in
period” test will also qualify the resource for continued participation in the VSS in the
next compensation year.

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 for Real-Time voltage control are
covered in the NYISO Emergency Operations and Transmission & Dispatching
Operations Manuals.

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.

The supplier must perform the following:

1) The Automatic Voltage Regulator (AVR) shall 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 whenever the AVR, or any other equipment necessary for
maintaining the resource’s demonstrated Reactive Power capability (including,
but not limited to, auxiliary cooling systems, exciters, etc.) is forced out of
service or derated, and provided notice as required by the NYISO Outage
Scheduling Manual prior to removal from service for scheduled maintenance.

3) Notify the NYISO and Transmission Owner System Operator of the estimated
time for completion of necessary AVR (or other) repairs, or scheduled
maintenance.

4) Notify the NYISO and Transmission Owner System Operator when maintenance
is complete and the resource’s voltage support capability is fully restored.
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Voltage Support Services

Qualifications Request Form

. Attached to this form is documentation that demonstrates that the resource(s) listed
below have an Automatic Voltage Regulator (AVR}-), including voltage regulator, block
diagram and associated data, manufacturer’s model number and specifications, and a
generator reactive capability data sheet (“D-curve”).

. Attached to this form is a completed NYI1SO Reactive Power Capability Test Report
documenting that the resource(s) listed below have successfully performed Reactive Power
capability testing during current calendar year.

The resource(s) listed below will participate in VVoltage Support Ancillary Service under the
direction of the NYISO and agree to comply with all applicable rules and procedures associated
with NYISO voltage and Reactive Power control.

Type
(Generator or
Synchronous NYISO ICAP NYISO MIS Generator MW
Resource Condenser) Location Contract PTID Capability

Market Participant Information:

Officer’s Signature Date

New York 1ISO Approval:

Approved by Date

‘ Manager, Grid-Aceounting-and-SettlementsAuxiliary Date

Market Operations
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Revision History Page

Revision Date Changes
38 TBD Section 3.2
= Second paragraph — added “Attachment A”.
Section 3.6
= Second paragraph—corrected “Test data reports must be submitted
electronically by the VSS Supplier within ten (10) business days...”"—
originally stated five (5) business days.
Attachment A
= Updated first bullet — added “including voltage regulator...data sheet (“D-
Attachment B
= Section B-1 — Restored missing “Reason for Limit” column.
= Section B-2 and B-3 — Removed “Part 1” from figure titles.
3.7 3/8/07 Administrative change
=  Removed 10 Krey Blvd address for Manager, AMO, and replaced with 3890
Carman Road address.
Section 3.6
= Clarify that functioning AVR is required during
3.6 12/8/06 Deleted Attachment B — AGC Functional Requirements

= There were no references to the Attachment in version 3.5 of the manual

Inserted New Attachment A — VSS Qualifications Request Form

= Inserted Qualification Request Form from TB 103 (TB 103 can be retired).
Subsequent Attachments have been relabeled.

Inserted New Section 1.3

= Inserted new section 1.3 “Payments and Charges for Ancillary Services” (from
TB 121, TB 121 should be incorporated in the Accounting & Billing Manual
before being retired) sections following 1.3 have been renumbered.

Inserted New Section 3.2

=  Inserted new section 3.2 Supplier Qualifications (from TB 091 and TB 103)
sections following 3.2 have been renumbered.

Modified Section 3.6

Changes to this section are in accordance with RT SCHD 2, Sect 1.1.

=  Changed title of heading to “Reactive Power Capability Demonstration”

= Second paragraph — inserted language on providing data during actual
operation.

= Section 3.6 (old section 3.5) — Incorporated TB 091 (TB 091 can be retired)

Modified Section 3.6.1

= Changed title of heading to “Frequency and Timing”

=  First paragraph — inserted language stating each calendar year resources
providing VSS must demonstrate both lagging and leading reactive capability.

Modified Section 3.6.2

= First paragraph — inserted language on how measurements should be taken and
how tests must be performed.

Modified Section 3.6.4

=  Changed title of heading to “Reporting Requirements”

=  Replaced demonstration with “tests and/or demonstrations.”

= Section 3.6.4 (old section 3.5.4) — Incorporated TB 126 (TB 126 must also be

incorporated in ICAP manual then can be retired)
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NYISO Voltage Support Ancillary Service Annual Reactive Capability Test Report

1
2
3 Generator Owner (enter owner name) NOTE: Reporting entity should complete all fields
s Unit Name fenter generator name highlighted in yeliow on this sheet, and all appropriate
— Unit N b f rg it ) ) fields on the lag and lead test data sheets. Data
=] nit Number  (enter unit number) recorded on the test data sheets will automatically
[ NYISO MIS PTID  (enter ID number) populate into this summary sheet.
7 Generator ICAP/DMNC Rating enter DMNGC MW-rating, (Rev. 8/3/2004)
L& |
| 3 |LAGGING MVAR MAXIMUM CAPABILITY TEST
0 Test Date: {enter mm/dd/yyyy)
1 Start Time {enter hh.mm)
I End Time {enter hh.mm)
13
1 NOTE: Cells shaded light green are automatically populated from the test data sheets.
15 Gen. Terminal In-plant Auziliary Reason
L1 | | Gross Generator Output] Net Dutput to system Yoltage Tap Positions _|Station Service Lo For
17 Gross Gross Net Met Hydrogen Gen Auziliary Gsu Auziliary My MYAR Limit
18 Fieal Feasitwe Real Reactive Pressure | Terminal Bus Bus
19 Fromeer Power FPower Power
20 I MY AT MW MV AT [P51A)
21 HP or CT (Unit/Part 1) 0.0 0.0 0.0 0.0 0.0 0.0
23 LP or ST (Unit'Part 2) 0.0 0.0 0.0 0.0 0.0 0.0

26 [LEADING MVAR MAXIMUM CAPABILITY TEST

27 Test Date: {enter mm/dd/yyyy)
23 Start Time {enter hh.mm)
28 End Time {enter hh.mm)
a0
3 NOTE: Cells shaded light green are automatically populated from the rest data sheets
32 Gen. Terminal Feason
33 Gross Generator Output] Met Output to system Yoltage Tap Positions For
34 Gross Gross MNet Met Hydrogen Gen Auziliary G5U Auziliary Limit
25 Real Reacitue Real Reactive Pressure | Terminal Bus Bus=
36 Fower FPower Fower FPower
37 L5 MY Ar MY MY Ar [PS1A)
38 HP or CT (Unit/Part 1) 0.0 0.0 0.0 0.0 0.0 0.0
40 LP or ST (Unit/Part 2} 0.0 0.0 0.0 0.0 0.0 0.0
4
|2
42 Norte: Annual test reguirement is LAGGING rest at (at feast) 902 Rared DMNC and LEADING rtest at normal fow limit.
44
45
|46 |
47 [COMMENTS:
|42 ]
|43 ]
&0
&1 |NYISO SHIFT SUPERY¥ISOR: TRANSMISSION PROYIDER DISPFATCHER:
62
63 REACTI¥E SUPPLIER:

W v [\ test_report,{ lag_test_data { lead_test_data /

Figure B-1: NYISO Voltage Support Ancillary Service Annual Reactive Capability Test Report



A | ] [ c [ ] [ E [ F [ ] [ H ] I - S I S A *
1 1 Lagging Test Data Recording Form - Part 1
2
I Ll (T SR o FERT PR Teniits Gen. Terminal In-plant Auziliary
| 4 | S e Sl fores e Puvime- | Gross Generator Output | Net Output to system Yoltage Station Service Load
| & | PEMErSE SR OF & (PR OO LS Gross Gross Net Net Hydrogen Gen Auziliary M MVYAR
L LT O S GRS LT Fieal Fieacitve Real Reactive Pressure | Terminal Bus
T gemeratar el of & coTaime gt oot Faower FPower Fower Fower
& Reading Time Tl MYAr My MYAr [PS1A)
o ] i
o 2
| 1| 3
| 12 | 4|
12 A
4 E|
B | 7
16 3
|1 3
| 1 | 10
19 1
20 121
Fal 13
E
Calculated Average value
23 for hour
24
25 These cells are automatically calculated and result populated in the test report sheet.
26 Data to be supplied at 5-minute intervals for duration of test hour.
27 VValves need only be supplied at beginning and end of test hour.
28
| 29 | Use Part 2 only for LP-shaft of cross-compound or steam turbine portion of combined-cycle unit when tested at the same time as generator in Part 1.
| 30 | Lagging Test Data Recording Form - Part 2
il
E L (AT SEOHCYT 10 FERCTT PER! el Gen. Terminal In-plant Auziliary
| 33 | For the dow preceure turkime | Gross Generator Output | Mt Output to system Yoltage Station Service Load
| 34 | RO SR G & G TR Gross Gross Net Net Hydrogen Gen Auziliary MY MYAR
| 35 | it oo e AATSET e s uihime- Real Reacitve Real Reactive FPressure | Terminal Bus
i | gemerstar et o & ovimbinedtopoie | Fower FPower Fower FPower
37 | Reading Time Tl MY Ar MW MY Ar [(P51A)
5 i
4 2
40 3
|41 4
| 42| 5
| 43| 5
| 44 | 7
| 45 | 3
| 46 | 3
47 104
| 48| 1
| 49| 12]
0 13
|
Calculated Average value
52 for hour
Ea
4« » w\ test_report ' lag_test data,/ lead_test data / (=1

Figure B-2: Lagging Test Data Recording Form—Part-}




A | E [ [ [u] [ E | F | G | H | 1 [ K L [ m |

1 1 Leading Test Data Recording Form - Part 1

2z
z 2 (S RO PO FEGIT (RS PRSI Gen. Terminal In-plant Auziliary
| 4 | S e i e se fLine- | Gross Generator Output | Net Output to system Yoltage Station Service Load
| 5 | PRSI S8 O & RS- AT RS Gross Gross Net Net Hydrogen Gen Auziliary Mw MYAR
| & | L O e SOUTRTSTT fuiRe Fieal Fieacitue Real Reactive Pressure | Terminal Bus
L generatar et o & coTliert oot Fower Power Power Power

8 Reading Time Il MYAr MW MVYAr [PS1A)
|8 | 1
o 2
L 3
12| 4
1| 5
| B
15 | 7
& | 8
17 4
| 15 | 10
1| U
| 20 | 12]

2 13
=

Calculated Average value

| 23 | for hour
| 24|
| 25 | These cells are automatically calculated and result populated in the test report sheet.
| 26 | Data to be supplied at 5-minute intervals for duration of test hour.
| 27 | Values need only be supplied at beginning and end of test hour.

28
| 29 | Use Part 2 only for LP-shaft of cross-compound or steam turbine portion of combined-cycle unit when rested at the same time as generator in Part 1.
| 30| Leading Test Data Recording Form - Part 2

H
E LA S SR O PR I8P PRSI Gen. Terminal In-plant Auziliary
| 53| O P A B ESELNE Rte- | Gross Generator Output | Net Dutput to system Yoltage Station Service Load
| 3 RETERSIE S O & RS- GO Gross Gross Met Met Hydrogen Gen Au Auziliary MY MYAR
| 35 | camit et AESET e Ty (e Real Reacitve Real Reactive Pressure | Terminal Bus
i DERESSES SO o & Tt ey Paomwer Fower Fower Power

37 | Reading Time Tl MYAr MW MY Ar [P51A)
B i
| 39 | b
| 40 | 3
N 4
| 42 | 5
| 43| i
| 44 | 7
| 45 | 3
| 45 | 9
| 47| 0
| 48 1
| 49| 12

&0 13
Bl

Calculated Average value
52 for hour

M4 4 » M} test report 4 lag_test data ) lead_test_data/

Figure B-3: Leading Test Data Recording Form—Part}





