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A. 2A1 EAAEI EOU # Al AOI AOETT -T1TAAI O

The reliability calculation process for determining the NYCA IRM requirement utilizes a
probabilistic approach. This technique calculates the probabilities of outages of generating
units, in conjunction with load and transmission models, to determinentimaber of days

per year of expected capacity shortages. The General Electric-Meti Reliability
Simulation (GBMARS) is the primary computer program used for this probabilistic analysis.
¢KS NBadzZ G 2F GKS OF f Odz I (OAB groviied BNXods[stend &
measure of system reliability. The various models used in the NYCA IRM calculation process
are depicted irFigureA.1below.

TableA1 lists the study parameters, the source for the study assumptions, and where the
assumptions are described Appendix A Finally, sectiod.3 compares the assumptions
used in the2019 and 2020 IRM reports.

FigureA.1 NYCA ICAP Modeling

NYCA REPRESENTATION — 11 ZONES

CAPACITY TRANSMISSION
MODELS MODEL

NEW
ONTARIO QUEBEC ENGLAND
MODEL MODEL MODEL

EXTERNAL CONTROL AREA REPRESENTATION




TableA.1 Modeling Details

# Parameter Description | Source | Reference
Internal NYCA Modeling
General Electric Mukirea
1 GE MARS Reliability Simulation SectionA.l
Program
NYISO
2 11 Zones Load Areas FigAl Accounting &
Billing Manual
Generator models for each
. generating irZone GADS data019 .
3 ZoneCapacity Models Generator availability Gold Book SectionA3.2
Unit ratings
Emeraency Operatin Reduces load during
4 gency Lp g emergency conditions to NYISO SectionA3.5
Procedures L )
maintain operating reserve
5 Zone Load Models Hourly loads NYCA load shape SectionA3.1
and peakforecasts
Load Uncertaint Account for forecast
6 y uncertainty due to weather|  Historical data SectionA3.1
Model o
conditions
. .| Emergency transfer limits g NYISO
Transmission Capacity U . .
7 transmission interfaces Transmission SectionA3.3
Model .
betweenZones Studies
External Control Area Modeling
Ontario, Quebec, Supplied by
8 ISONE, PJM Control| Seeitems9-12in this table | ExternalControl
Area Parameters Area
External Control Area Generator models in Supplied by .
9 . . . External Control SectionA3.4
Capacity models neighboring Control Areas Area
Supplied by
10 External Control Area Hourly loads External Control SectionA3.4
Load Models
Area
External Control Area Account for forecast Supplied by
11 Load Uncertainty uncertainty due toveather | External Control SectionA3.4
Models conditions Area
Interconnection Emergency transfer limits g Supplied by
12 : transmission interfaces External Control SectionA3.3
Capacity Models
between contrd areas. Area

1 2018 Load and Capacity Data Report,

http://www.nyiso.com/public/markets_operations/services/planning/documents/index.jsp




A.1 GE MARS

As the primary probabilistic analysis tool used for establishing NYCA IRM
requirements, the GBIARS program includes a detailed load, generation, and
transmission representation for 11 NYCA Zones, as well as the four external Control
Areas (Outside Worldraas) interconnected to the NYCA (see SecAdhfor a
description of these Zones and Outside World Areas).

A sequential Monte Carlo simulation forms the basis folMMRS. The Monte Carlo
method provides a fast, versatile, and easily expandable proginaican be used

to fully model many different types of generation, transmission, and dersade
options. GBVIARS calculates the standard reliability indices of daily and hourly LOLE
(days/year and hours/year) and Loss of Energy Expectation (LOEE iry&aWh/
The use of sequential Monte Carlo simulation allows for the calculation of time
correlated measures such as frequency (outages/year) and duration
(hours/outage). The program also calculates the need for initiating Emergency
Operating Procedures @s), expressed in days/year (see Sed@i8rb).

In addition to calculating the expected values for the reliability indicesMBRS

also produces probability distributions that show the actual yearly variations in
reliability that the NYCA could be expet to experience. In determining NYCA
reliability, there are several types of randomly occurring events that must be taken
into consideration. Among these are the forced outages of generating units and
transmission capacity. Monte Carlo simulation migdée effects of such random
events. Deviations from the forecasted loads are captwrsihga load forecast
uncertainty model.

az2zyidsS [ FNI2 aavydzZ lFadAazy | LILINRS IDkSW G AOTtyé
GaSl dzSy G A-sefuéndial simulatighpsocesdoes not move through time
chronologically or sequentially, but rather considers each hour independent of
every other hour. Because of this, neaquential simulation cannot accurately
model issues that involve time correlations, such as maintenanceges; and
cannot be used to calculate tirrelated indices such as frequency and duration.

Sequential Monte Carlo simulation (used by-lERS) steps through the year
chronologically, recognizing the status of equipment is not independent of its status

in adjacent hours. Equipment forced outages are modeled by taking the equipment
out of service for contiguous hours, with the length of the outage period being
RSGSNY¥AYSR FNRY GKS SljdAaLlYYSyidiQa YSIy i
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model issues of carern that involve timesorrelations andcan be used to calculate
indices such as frequency and duration. It also models transfer limitations between
individual areas.

Because the GMIARS Program is based on a sequential Monte Carlo simulation, it
uses stag transition rates, rather than state probabilities, to describe the random
forced outages of the thermal units. State probabilities give the probability of a unit
being in a given capacity state at any partictitaie andcan be used if one assumes
thati KS dzyAGQa OF LI OAGe adrdasS F2NJ I 3IABS
K 2 dzNJp {SljdzSyGAlt a2z2ydS [/ FNI2 aaydz |l GA
state in any given hour is dependent on a given state in previous hours and
influences tis state in future hours. It thus requires additional information that is
contained in the transition rate data.

For each unit, a transition rate matrix is input that shows the transition rates to go
from each capacity state to each other capacity stdtbe transition rate from state

A to state B is defined as the number of transitions from A to B per unit of time in
state A (Equatioi\.1).

EquationA.1 Transition Rate Definition

00aaIYI G i (0B B
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TableA2 shows the calculation of the state transition rates from historic data for
one year. The Timm-State Data showthe amount of time that the unit spent in
each of the available capacity states during the year; the unit was on planned outage
for the remaining 760 hours. The Transition Data shows the number of times that
the unit transitioned from each state to eadther state during the year. The State
Transition Rates can be calculated from this data. For example, the transition rate
from state 1 to state 2 equals the number of transitions from 1 to 2 divided by the
total time spent in state 1 (Equatioh2).

EquationA.2 Transition Rate Calculation Example
p YL e i Q0 Q¢ ¢
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TableA.2 Sate Transition Rate Example

Time in State Data Transition Data
From To State| To State| To State
State MW Hours State 1 5 3
1 200 5000 1 0 10 5
2 100 2000 2 6 0 12
3 0 1000 3 9 8 0
State Transition Rates
From State To State 1 To State 2 ToState 3

1 0.000 0.002 0.001

2 0.003 0.000 0.006

3 0.009 0.008 0.000

From the state transition rates for a unit, the program calculates the two important
guantities that are needed to model the random forced outages on the unit: the
average timehat the unit resides in each capacity state, and the probability of the
unit transitioning from each state to each other state.

Whenever a unit changes capacity states, two random numbers are generated. The
first is used to calculate the amount of timleat the unit will spend in the current
state; it is assumed that the time in a state is exponentially distributed, with a mean
as computed from the transition rates. This time in state is added to the current
simulation time to calculate when the next dom state change will occur. The
second random number is combined with the state transition probabilities to
determine the state to which the unit will transition when it leaves its current state.
The program thus knows for every unit on the systemgutsent state, when it will

be leaving that state, and the state to which it will go next.

Each time a unit changes state, because of random state changes, the beginning or
ending of planned outages, or myear installations or retirements, the total
capaity available in the unit's area is updated to reflect the change in the unit's
available capacity. This total capacity is then used in computing the area margins
each hour.




A.1.1 Error Analysis

An important issue in using Monte Carlo simulation programs such a4ABES is

the number of years of artificial history (or replications) that must be created to
achieve an acceptable level of statistical convergence in the expected value of the
reliabilty index of interest. The degree of statistical convergence is measured by
the standard deviation of the estimate of the reliability index that is calculated from
the simulation data.

The standard deviation has the same physical umitg.(days/year)as the index
being estimated, and thus its magnitude is a function of the type of index being
estimated. Because the standard deviation can assume a wide range of values, the
degree of convergence is often measured by the standard error, which is the
standard deviation of the estimated mean expressed as a per unit of the mean.

Convergence can also be expressed in terms of a confidence interval that defines
the range in which you can state, with a given level of confidence that the actual
value falls withirthe interval. For example, a range centered on the mean of two
standard deviations in each direction (plus and minus) defines a confidence interval
of 95%.

For this analysis, the Base Case required 245 replications to converge to a standard error,
of 0.05 and required 1,185 replications to converge to a standard error of 0.025. For our
cases, the model was run to 2,750 replications at which point the daily LOLE of 0.100
days/year for NYCA was met with a standard error less than 0.025. The confidence
interval at this point ranges from 18.8% to 19.1%. It should be recognizedtiRiVa

of 18.%% is in full compliance with the NYSRC Resource Adequacy rules and criteria
(see Base Case Study Results section).

A.1.2 Conduct of the GEMARS analysis

The study was peofmed usingversion3.22.6of the GEMARS software program.
This versioras beerbenchmark tested by the NYISO.

The current base case is the culmination of the individual changes made to last
@SIFNRa o6FlasS OFaSo 91 OK CollfyT3RS 31 XKI-2A0ySaAiS
base case. The LOLE results of each of thesegs® case simulations are reviewed

to confirm that the reliability impact of the change is reasonable and explainable.

General Electric was asked to review the input data for etrdihey have developed
I LINP3INFXY OFftftSR a5F0F {ONHzé HKAOK LI
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appears to be out of the ordinary. For example, it can identify a unit with a forced
outage rate significantly higher than all the others in thaé €ind type category. If
something is found, the ISO reviews the data and either confirms that it is correct
asis orinstitutes a correction. The results of this data scrub are shov8eution

AA4.

The top three summer peak loads of all Areas exterm& YCA are aligned to be on

the same days as that of NYCA, even though they may have historically occurred at
different times. This is a conservative approach, using the assumption that peak
conditions could be the result of a wide spread heat wave. Wbigld result in
reducing the amount of assistance that NYCA could receive from the other Areas.

A.2 Methodology

The2020IRM study continues to use the Unified Methodology that simultaneously
provides a basis for the NYCA installed reserve requirementshendreliminary
locational installed capacity requirementBhe IRMpreliminaryLCRcharacteristic
consistsofacurvelzy O A 2y > a1 Yy StRightlifie segiehts & tmNIS S €
asymptotes. The curve function is represenbgda quadratic (second order) curve
which is the basis for the Tan 45 inflection point calculation. Inclusion of
IRM/preliminaryLCRpointpaida NBY2(1iS (2 GKS alySS 27
calculation of the quadratic curve function used for the Tan 45 calculation.

The procedure for determining the best fit curve function used for the calculation
of the Tan 45 inflection point to define thease case requirement is based on the
following methodology:

1) Start with all points on IRMbreliminaryLCRCharacteristic.

2) Develop regression curve equations for all different point to point
segments consisting of at least four consecutive points.

3) Rankall the regression curve equations based on the following:

T Sort regression equations with highest R2.

i Remove any equations which show a negative coefficient in the first
GSN¥Yo® ¢KA&a Aa GKS Oz2yaidalyd €Fo6S
ax2+bx+c

T Ensure caldated IRM is within the selected point pair range, i.e., if the
curve fit was developed between 14% and 18% and the calculated IRM
is 13.9%, the calculation is invalid.

T In addition, there must be at least one statewide reserve margin point
to the left andright of the calculated tan 45 point

T Ensure thecalculatediRM and correspondingreliminary LCRdo not
violate the 0.1 LOLE criteria.




T Check results to ensure they are consistent with visual inspection
methodology used in pagt S I SHie3.

This approach identifies the quadratic curve functions with highésbRelations

as the basis for the Tan 45 calculation. The final IRM &iredd by averaging the

Tan 45 IRM points of the NYC and LI curves. The Tan 45 points are determined by
a2t OgAy3 F2N) GKS FTANRG RSNRAQGIGAGSE 27
slope of-1. Lastly, the resultingreliminaryLCRvalues are identied.

A.3 Base Case Modeling Assumptions
A.3.1 Load Model

TableA.3 Load Model

2020 Study

Parameter 2019 Study Assumption Assumption

Explanation

Forecast based on

October 1, 2018 NYCA:| Octoberl, 2019NYCA: o
examination o019

32,488 MW NYCA: 3269 MW " o
Peak Load NYC: 11,585 MW NYC: 115 MW Weea;kgr ”%r)m?h'rzse
LI: 5,346 MW LI: 5216 MW ext‘émal  on geak oy
G-J: 15.831 MW GJ: 15776 MW 3

aligned with NYCA

Multiple Load Shapes | Multiple Load Shapes

Model using year2002 | Model using year2002
(Bin 2) 2006(Bin1), and (Bin 2), 2006 (Bid),
2007(Bin 37) and 2007 (Bin &)

Load Shape Mode No Change

Updatedfrom 2019IRM.
Based on TO and
NYISO data and
analyses.

Statewide and zonal modq Statewide and zonal
not changed from 2018 modek updated to
study reflect current data

Load Uncertainty
Model

(1) Peak Load Forecast Methodology

The procedure for preparing the IRM forecast is very similar to that detailed

in the NYISO Load Forecasting Manual for the ICAP forecast. The NYISO's
Load Forecasting Task Force baé meeting in September 2®@lto review
weatheradjusted peaks for the sumer of 2019prepared by the NYISO

and the Transmission Owners. Regional load growth factors (RLGFs) for
2020 were updated bymost Transmission Owner otherwise the same
RLGFs that were used for the 2019 ICAP forecast were maintdihed.

2020 forecast wagroduced by applying the RLGFs to each TO's weather
normalized peak for the summer of 281

10
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The results of thanalysis are shown in TabledAThe actual peak of 30,403
MW (col. 2) occurred on July 20, 2019. After accounting for the impacts of
weather am other factors, the weatheadjusted peak load was
determined to be 32,299 MW (col. 6), 81 MW (0.3%) below the 2019
forecast. The Regional Load Growth Factors are shown in column 9. The
2020 peak forecast was 32,120 MW (col. 10), prior to adjustments for
Behind the Meter Net Generation resources (BTM:NG). The 2020 forecast
for the NYCA is 32,169 MW (col. 12). The Locality forecasts are also
reported in the second table below.

The LFTF recommended this forecast to the NYSRC for its use in the 2020
IRM study

TableA.4 2020 Fiml NYCA Peak Load Forecast

2020 IRM Coincident Peak Forecast by Transmission District for NYSRC ‘

(1) (2) (€ (4) (5) (6) ) | (8) L8 (10)=(8)*(9) (11) | (12)=(10)+(11)
Total 2019 . H
Transmission |, o Reanonee 2019 Estimated|  Weather | Weather | o L0SS. | aotowN MW, | RePona | 2020 Forecast B_Wcla:irmd 2020 IRM Final
District Estimate MW Muni Self-Gen | Adjustment | Normalized MW Adj for Losses Factors Adjustments Adjustments to Forecast
MW MW Load
Con Edison 11,623 130 0 1,318 13,071 0 13,071 1.0038 13,121 13,121.0
Cen Hudson 1,125 0 0 1 1,126 0 1,126 0.9950 1,120 1,120.0
LIPA 5,316 22 7 -168 5177 0 5177.0 0.9748 5,046.5 39.0 5,085.5
NGrid 6,497 0 53 317 6,867 0 6,867 0.9920 6,812 6,812.0
NYPA 362 0 0 6 368 0 368 1.0000 368 368.0
NYSEG 3,024 0 0 110 3,134 0 3,134 0.9968 3,124 10.2 3,134.2
0&R 1,004 0 0 41 1,045 0 1,045 0.9822 1,026 1,026.0
RG&E 1,462 0] 0 59 1,511 0 1,611| 0.9940 1,502 | 1,502.0
Total 30,403 152 60 1,684 32,299 0 32,299 0.9944 32,120 49.2 32,168.7
2020 Forecast from 2019 Gold Book 32,202
Change from 2019 Gold Book -83

2020 IRM Locality Peak Forecast by Transmission District for NYSRC ‘

(1) (2) (3) (4) (s) (6) (7 (8) 9) (10) (11) (12)=(8)+(11)

Locali 2019 2020 H
Locality | 2019 Actual MW Rn:s'::::e Eszg:agted “.'“thtey' esiheigN (JesonalCoad 202032?:: b Forecast Cgifugﬁifkm B.W‘I’I:’:'a“d ZOATIRN Enal
Estimate MW Muni Self-Gen Adjustment | Normalized | Growth Factors Adjustments from 2019 Forecast Adjustments to Forecast
| | Mw MW | Gold Book | Load

Zone J - NYC 10,769 10 0 690 11,469 1.0038 11,512 11,651 -139 11,512.0
Zone K - LI 5,446 22 7 -164 5,311.0 0.9748 5177.2 5,134 43 39.0 5,216.2
Zone GHIJ 14,132 10 0 1,609 15,751.5 1.0015 15,775.9 15,911 -135 15,775.9

(1) Zonal Load Forecast Uncertainty

The 2020 load forecast uncertainty (LFU) models were updated during the
summer of 2019since the weatheexperienced in 2018 was at or above
normal conditions The NYISO developed models for Zones A through J and
reviewed the Zone K model prepared by LIRWISO models were
compared with independent Con Ed and LIPA models to ensure that the
LFU results wereonsistent. Con Ed and LIPA both agreed with the final
LFU models presented at LFTF and tR&&SICS approved the LFU model

11




results The results of these models are presented in Tabfe Bach row
representsthe probability that a given range of load lésavill occur, on a
per-unit basis, by zone. These results are presented graphically in Figure

A2
TableA.5 2020 bad Forecast Uncertainty Models
2020 LFU Multipliers

Bin Probability A-E F&G H&I J K
B7 0.62% 84.30% 80.12% 78.15% 83.07% 78.16%
B6 6.06% 89.29% 86.39% 84.79% 88.19% 84.73%
B5 24.17% 94.58% 92.86% 91.43% | 93.24% 92.36%
B4 38.30% 100.00% 99.31% 97.82% 98.04% 100.00%
B3 24.17% 105.39% 105.52% 103.72% 102.45% 106.93%
B2 6.06% 110.57% 111.25% 108.90% 106.28% 112.92%
Bl 0.62% 115.39% 116.28% 113.11% 109.38% 118.09%

Delta A-E F&G H&I J K
Bin7-Bin4d 15.70% 19.19% 19.66% 14.97% 21.84%
Bin 4-Bin1 15.39% 16.97% 15.30% 11.34% 18.09%
Total Range 31.09% 36.16% 34.96% 26.31% 39.93%

Winter LFU Multipliers

Bin Probability NYCA Winter LFU
B7 0.62% 91.28%
B6 6.06% 93.85%
B5 24.17% 96.75%
B4 38.30% 100.00%
B3 24.17% 103.59%
B2 6.06% 107.52%
Bl 0.62% 111.80%
Delta NYCA Winter LFU
Bin 7 - Bin 4 8.72%
Bin 4 -Bin1 11.80%
Total Range 20.52%

FigureA.2 LFU Distributions

12
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The Consolidated Edison models for Zones H, | & J are based on a peak demand
with a 2in-3 probability of occurrence (67th percentile). All other zones are
designed at a -n-2 probability of occurrence of the peak demand (50th
percentile). The methodologgnd resultsfor determining the2020 LFU models

have been reviewed by the NYISO Load Forecasting Task Force.

Discussion of the 2020 LFU Models

The Load Forecast Uncertainty (LFU) models are meant to measure the load
response to weather at high pegdroducing temperatures as well as other factors
such as the economy. However, economic uncertainty is relatively small compared
to temperature uncertinty one year ahead. Thus, the LFU is largely based on the
slope of load vs. temperature, or the weather response of load. If the weather
response of load increases, the slope of load vs. temperature will increase, and the
upperbin LFU multipliers (Bins3) will increase. The new LFU multipliers included
summer 2018 data which was not included in the prior LFU models. In general, the
load response to weather in 2018 was steeper than it was in previous hot summers.

2018 summer weekday base load in mastas declined relative to earlier years.
This decline was larger than the decline in summer peak load over the same time
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period. Thus, the slope of load vs. weather has recently increased, resulting in
larger LFU multipliers in the upper bins.

The recat yearoveryear decline in the ICAP load forecast is a mitigating factor
which somewhat offsets the increase in LFU. Even though the LFU multipliers and
the resultant IRM percent will increase, the peak load used as the starting point to
calculate theihal MW capacity requirement continues to decrease.

(2) Zonal Load Shape Models for Load Bins

Beginning with te 2014IRM Study, multiple load shapes were used in the load
forecast uncertainty bins. Three historic years were selected from those available,
4 RA&Odza&aSR Ay (GKS b, L{hQ&d wHnanmo NBBL
wSa2dz2NOS ! RSIjdzr O& Wad aksighesl to hefirstfikeSing(fBom NJ  H
cumulative probability 0% to 93.32%). The year 2002 was assigned to the next
highest bin, with a probability of 6.06%. The year 2006 was assigned to the highest
bin, with a probability of 0.62%. The three loadsésfor the NYCA as a whole are
shown on a pewunit basis for the highest one hundred hours in Figh® The year

2007 represents the load duration pattern of a typical year. The year 2002
represents the load duration pattern of many hours at high laackls. The year
2006 represents the load duration pattern of a heat wave, with a small number of
hours at high load levels followed by a sharper decrease wupgvalues than the
other two profiles.

The load duration curves were reviewed as part of #8620 IRM Study. Load
duration curves were examined from the period 2002 through 2018. It was
observed that the year 2012 was similar to the year 2007, the year 2013 was similar
to 2006, and the year 2018 was similar to the year 2002. As a result ofviesy,

GKS L/ { | OOSLIWSR GKS b,L{hQ&d NBO2YYSyYy
three load shapes.
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FigureA.3 Per Unit Load Shapes

Per-Unit Loads Shapes for Top 100 Load Hours
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A.3.2 Capacity Model

The capacity maal includes all NYCA generating units, including new and planned
units, as well as units that are physically outside New York State that have met
specific criteria to offer capacity in the New York Control Area. 2042 Load and
Capacity Data Report ike primary data source for these resource$able A6
provides a summary of the capacity resource assumptions i2@86 IRM study.
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TableA.6 Capacity Resources

Parameter

2019 Study Assumption

2020 Study Assumption

Explanation

Generating Unit

2018 Gold Book values. Us
min (DMNC vs. CRIS)

2019Gold Book values. Us
min (DMNC vs. CRIS)

2019Gold Book

o ublication
Capacities capacity value capacity value P
11.1 MW of new noawind | 1020 MW of new nonwind New resources +
Planned resources, plus 209.3 MW ¢  resources, plus 0 MW of

Generator Units

project related reratings.

project related reratings

Unit rerates

Wind Resources

158.3 MW of Wind Capacit
additionstotaling 1891.7
MW of qualifying wind

0 MW of Wind Capacity
additions totaling 1891.7
MW of qualifying wind

Renewable units
based on RPS
agreements,

interconnection

queue, and ICS
input.

Wind Shape

Actual hourly plant output
over the period 20122017.
New units will use zonal
hourly averages or nearby
units.

Actual hourly plant output
over the period20142018
New units will use zonal
hourly averages or nearby
units.

Program randomly
selects a wind shapg
of hourly production
over the year2014
2018for each model

iteration.

Solar Resources

(Grid connected)

Total of 31.5 MW of
qualifying Solar Capacity.

Total of 51.5 MW of
qualifying Solar Capacity

ICAP Resources
connected to Bulk
Electric System

Solar Shape

Actual hourly plant outpuf
over the period 20122017.
New units will use zong
hourly averages or nearb
units.

Actual hourly plant output
over the period20142018
New units will use zong
hourly averages or nearb
units.

Program randomly
selects a solar shap
of hourly production
over the year2014
2018for each model

iteration.
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Parameter 2019 Study Assumption 2020 Study Assumption Explanation
Addition of Greenidge 4 to No new BTM NG resource
BTM NG program. 104.3 Both the load and
BTM NG MW unit. generation of the
Program BTM:NG Resources

Forecast load adjustment o
11.6 MW

Forecastoad adjustment of
11.6 MW

are modeled

Retirements,

Mothballed
units, and ICAP
ineligible units

0 MW of retirements, 399.2
MW of unit deactivations,
and 389.4 MW of IIFO and
MW IR

837.0 MW ofretirements,
1023.4MW of unit
deactivationsand OMW of

IIFO and IR

2019Gold Book
publication and
generator
notifications

Forced and
Partial Outage
Rates

Fiveyear (20132017) GADS
data for each unit
represented. Those units
with less than five years
use representative data.

Fiveyear 0142018 GADS
data for each unit
represented. Those units
with less than five years
use representative data.

Trangtion Rates
representing the
Equivalent Forced
Outage Rates
(EFORd) during
demand periods
over the most recent
five-year period
(20142018)

Planned Outages

Based on schedules receiv
by the NYISO

Based on schedules receiv
by the NYISO

Updatedschedules

Summer
Maintenance

Nominal 50 MWg, divided
equally between Zones J &

Nominal 50 MWg divided
equally between Zones J &

Review of most
recent data

Gas Turbine
Ambient Derate

Derate based on provided
temperature correction
curves.

Derate based on provided
temperature correction
curves.

Operational history
indicates derates in
line with
YI ydzF I O

curves

2|CAP Ineligible Forced Outage (IIFO) and inactive Reserve (IR)
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Parameter 2019 Study Assumption 2020 Study Assumption Explanation

Program randomly
selects a Hydro
shape of hourly

production over the

years2014-2018 for
each model
iteration.

Small Hydro Actual hourly plant output | Actual hourly plant output
Resources over the period2013-2017. | over the period2014-2018.

Transition Rates
representing the
Equivalent Forced
I A Outage Rates
Large Hydro Probabilistic Model based o| Probabilistic Model based o (EFORd) during
5 years of GADS data 5 years of GADS data .
demand periods
over the most recent
five-year period
(2014-2018)

(1) Generating Unit Capacities

The capacity rating for each thermal generating unibased on its Dependable
Maximum Net Capability (DMNC). The source of DMNC ratings are seasonal tests
required by procedures in the NYISO Installed Capacity Manual. Additionally, each
generating resource has an associated capacity CRIS (Capacity Resource
Interconnection Service) value. When the associated CRIS value is less than the
DMNC rating, the CRIS value is modeled.

Wind units are rated athe lower of their CRIS value tireir nameplatevaluein
the model. The019 NYCA Load and Capadigport, issued by the NYISO, is the
source of those generating units and their ratings included on the capacity model.

(2) Planned Generator Units

Oneplanned new norwind generating unitCricket Valley Energy Centéaving a
total capacity ofL020MW, isincluded in the2020IRM Study There were no units
reporting increased ratings for the 2020 IRM study.

(3) Wind Modeling

Wind generators are modeled as hourly load modifiestng hourly production
data over the period20142018. Eachcalendarproduction year represents an
hourly wind shape for each wind facilityom which the GE MARS program will
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randomly select New units will usehe zonal hourly averagesf @urrent units
within the same zone Characteristics of this data indicaéecapacity factor of
approximatelyl6.3%during the summer peak hours.sAhown in table A.7,tatal

of 1,891.7MW of installed capacity associated with wind generators

Table A7 Wind Generation

. Summer CRIS adusted value fron
B zone| CRIS (MW)] - ability (Mw) | 2019 Gold Book (MW)
ICAP Participating Wind Units
Altona Wind Power D 97.5 97.5 97.5
Arkwright Summit A 78.4 78.4 78.4
Bliss Wind Power A 100.5 100.5 100.5
Canandaigua Wind Power | C 125.0 125.0 125.0
Chateaugay Wind Power D 106.5 106.5 106.5
Clinton Wind Power D 100.5 100.5 100.5
Copenhagen Wind Farm E 79.9 79.9 79.9
Ellenburg Wind Power D 81.0 81.0 81.0
Hardscrabble Wind E 74.0 74.0 74.0
High Sheldon Wind Farm C 112.5 118.1 112.5
Howard Wind C 57.4 55.4 55.4
Jericho Rise Wind Farm D 77.7 77.7 77.7
Madison Wind Power E 11.5 11.6 11.5
Maple Ridge Wind 1 E 231.0 231.0 231.0
Maple Ridge Wind 2 E 90.7 90.8 90.7
Marble River Wind D 215.2 215.2 215.2
Munnsville Wind Power E 34.5 34.5 34.5
Orangeville Wind Farm C 94.4 93.9 93.9
Wethersfield Wind Power C 126.0 126.0 126.0
1894.2 1897.5 1891.7

New and Proposed IRM Study Wind Units

Non - ICAP Participating Wind Units

Nameplate CRIS adusted value fron
Zonel CRIS (MW)|' o ability (Mw)| 2017 Gold Book (MW)
Erie Wind A 0.0 15.0 0.0
Fenner Wind Farm C 0.0 30.0 0.0
Steel Wind A 0.0 20.0 0.0
Western NY Wind Power C 0.0 6.6 0.0
0.0 71.6 0.0
[olElWindResourcesil] [ 18942 [ 10691 | 18917

(4) Solar Modeling

Solar generators are modeled as hgulbad modifiersusing hourly production
data over the period20142018 Eachcalendarproduction year represents an
hourly solar shape for each solar facility whihe GE MARS program will randomly

selectfrom. A total of51.5 MW of solarcapacity was modeled in Zone K
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(5) Retirements/Deactivations/ ICAPIneligible

Thereare two unitstotaling 837 MW slated to retire before the summer &020.
Fourunitstotaling 1023.4MW havebecome deactivated.Forced Outages

Performance data for thermagenerating units in the model includes forced and
partial outages, which are modeled by inputting a metate outage model that is
NELINSASYGlrGA@S 2F GKS aSljdzAa gt Syid RSY
unit represented. Generation owners proeidutage data to the NYISO using
Generating Availability Data System (GADS) data in accordance with the NYISO
Installed Capacity Manual. The NYSRC is continuing to useyadivhistorical

period for the2020 IRMStudy.

FigureA4 shows a rollindg-yearaverage of the same data.

FiguresA5 and A6 show the availability trends of the NYCA broken out by fuel
type.

The multistate model for each unit is derived from five years of historic events if it
is available. For units withde than five years of historic events, the available years
of event data for the unit is used if it appears to be reasonable. For the remaining
years, the unit NERC clesgerage data is used.

The unit forced outage states for threost of the NYCA units eve obtained from

the fiveeyear NER GADS outage data collected by the NYISO for the yAvs
through2018. This hourly data represents the availability of the units for all hours.
From this, full and partial outage states and the frequency of occurrence were
calculated and put in the required format for input to the-GFRARS program.

FiguresA.6 andA.7 show the unit availabilities of the entire NERC fleet on an ahnu
and 5year historical basis.
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FigureA.4 FiveYear Zonal EFORds

Equivalent Forced Outage Rate
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FigureA.5 NYCA Annual Availability by Fuel
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FigureA.6 NYCA Fivear Availability by Fuel























































































































































