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Market Highlights:
Executive Summary

S A NY|SO energy markets performed competitively in the third quarter of 2022.

< A All-in prices ranged from $67 to $133 per MWh, which was up 23 to 101 pert
from 2021Q3 in individual regions.slide7)

V Energy prices rose dramatically across the system primarily because of:
I Higher gas prices (which rose 80 to 90 percent); and
I Lower nuclear and hydro output (which fell ~570 MW on average).

V Congestion patterns were greatly affected by: (a) planned transmission outac
the CentraEast interface, (b) fewer forced transmission outages into Long Isl
than in the previous summer, (c) Empire State Line PPT project going into se
and (d) higher emissions costs for fogagl units. Consequently, energy price
increases from the previous year varied by region:

I West, central and northern NY (ZonesEA prices rose 105 percent,
I Capital, LHV, and NYC (Zones-B) prices rose 117 percent, and
I Long Island (Zone K) prices rose just 44 percent.
V Capacity prices fell 30 to 37 percent due to a lower IRM and peak load forece

(slide2l) o
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Market Highlights:
Executive Summary

The NYISO has increased efforts to audit GTs that provide 10 anur8@e non
synchronous reserves over the past two years. (dlid&8) However:

V Most audits were conducted on units that regularly demonstratestdasist
AN " _ capability in normal market operations.

—— V No units that performed poorly in audits and/or normal market operations hay
| been disqualified (despite being scheduled for reserves frequently).

/ -\ A We identified several categories of conventional generating capacity that ma
% RN receive excessive accreditation under the current rules. (Bke&3

Ao V On days when load surpassed 28 GW, an average of ~1,060 MW of ICAP frc
3 these resources was functionally unavailable to the market, including:

I 470 MW offered as emergency capacity with extremely limited availability;

I 210 MW derated related to ambient water temperature; and
I 370 MW derated related to humidity or mechanical issues reported as ambier

LT

V These issues are not adequately addressed in the current DMNC test require

I Clarifications to, improvements in, and better compliance with the relevant DV
test requirements and GADS reporting rules are needed.
POTOMAC
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Market Highlights:
System Price Diagram
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Market Highlights:
Summary of Energy Market Outcomes

L
- = :Aﬁf -

S5 A NYISO energy markets performed competitively in the third quarter of 2022.

V The amount of output gaglide 84) and unoffered economic capacisfife 85)
" remained modest and reasonably consistent with competitive market expecte
N\« . A All-in prices ranged from $67/MWh in the North Zone to $133/MWh in Long
‘ Island, rising 23 to 101 percent from a year aglidd 25)
V Energy prices rose substantially in all zones, rising 87 to 114 percent in West
NY and 44 to 148 percent in Eastern N3lides31-37)

I The primary driver was higher natural gas prices, which rose 80 to 90 percent
across the system from a year agidé 27).

I Other contributing factors include:

A Lengthy transmission outages due to PPT project work, which led to significa
congestion from Central to East and further elevated prices in EassIMé.63)

A Lower nuclear and hydro output (by an average of 620 MSIjg29)

A Higher emission costs (including CO2, NOx) which rose 70 to 310 percent for
fired CCs, GTs, and STssl(de28)

A Higher load level§ average load rose 2% and peak load rose 48de6)

I However, the increase of Long Island prices was partially offset because both
KV tie lines were in service and the Neptune Line was more fully utilized.

V However, capacity costs fell in all areas as discussshibi@21. T
basly POTOMAC
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Market Highlights:
Generation by Fuel and Emissions

Average nuclear generation fell by roughly 350 MW from a year ago due prin
to refueling outages and average hydro generation fell by 270 MW because ¢
conditions.

\ | A Gasfired generation rose by nearly 800 MW on average despite much higher
| prices. §lide 29)

V Gasfired steam output fell on Long Island as a result of the return to full servi
the Neptune Line and Y49/Y50 tie lines.

: | V Gasfired combined cycle output rose by 530 MW on average in the Capital Z
5 and 170 MW in the Hudson Valley Zone, reflecting:

I Higher demand for imports from East Upstate to Long Island; and

I Reduced transfer capability across the Ceitiedt interface.

V Although these led to increased emissions from 2D21slides32-33), the
emission levels are at historical low leveHide 31)

A Steam turbines accounted for 60 percent of NOx emissions in New York City
the third quarter of 2022.

V Roughly 32 percent of ST NOx emissions were from STs that were suppleme
committed for local reliability. glide 34)
POTOMAC
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Market Highlights:
Congestion Patterns, Revenues and Shortfalls

Day-ahead congestion revenues totaled $206 million, up 36 percent from the
quarter of 2021.9lide61)

Transmission paths along the Central to East corridor accounted for the large
\J = 4 share of congestion ($68 million or 33 percent) in theatsgad markets(ide 63)

V Theold PorterRotterdam antiewGordon RdRotterdam 230 kV lines accountec
for nearly 80 percent of this congestion, while the Ceitieat interface accounte

T P>

2N | % for the remaining 20 percent.
. \ } I Transmission outages taken to facilitate the Public Policy Transmission (Segn
4 - A) projects were the primary driver, contributing to a total of $21 million of day
. ahead congestion shortfalls this quarter for the CeRinat interface.slide63)
. I\ A Congestion from Capital to Hudson Valley was significant this quarter, accou

for 23 percent of daghead congestionslide 63)

V The Cricket VL:Pleasant VL 345 kV lines and tiihestrorShoemaker 138 kV
line accounted for 80 percent of this congestion, driven partly by changes in t
pattern of transmission outages from the previous year.

V RT congestion more than doubled DA congestion, rising substantially on:
I TheChestrorShoemaker line because of frequent TSA events in Xlige 64)

I The Cricket ValleyPleasant Valley line because of significant amounts of loop
flows between NY and NE on the constraistide57) POTOMAC

© 2022 Potomac Economics -9 ECONOMICS




Market Highlights:
Congestion Patterns, Revenues and Shortfalls (cont.)

Day-ahead congestion revenues rose 25 percent on Long Island from a year

V Nearly 70 percent of congestion occurred on the 69 kV and 138 kV constrain
inside Long Island.

I The NorthportElwood 138 kV line was OOS during most of the quarter,
contributing to higher congestion on the parallel 69 and 138 kV facilities.

V Congestion on the tie lines between upstate and Long Island fell substantially

i Bothtie lines (Y49 and Y50) were in service this quarter while they were on
lengthy outages a year ago.

I The Neptune Line also returned to full capability starting in mid July.

The North Zone congestion occurred primarily on the M@stisondack 230 kV
line as the parallel facility was OOS throughout the quarter (related to the-Ma
Adirondack Smart Path Reliability Projectlide 63)

West Zone congestion fell dramatically from a year ago, falling to just $2 milli
in the dayahead market from $34 million in 20Z13.

V Transmission facilities related to the Empire State Line PPT project (including
PAR-controlledDysingerEast Stolle 345 kV line) were put into service before
summer, alleviating congestion and providing additional operational flexibility

this area. POTOMAC
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Market Highlights:
RTC/RTD Divergence- Load Forecast Errors

RTC schedules nedispatchable resources with lead times of 15 minutes to or
hour (e.g., external transactions and-&att units).

V Inconsistency between RTC and RTD prices is an indicator that some schedl
W | decisions of RTC may be inefficient.

| A We performed a systematic evaluation of factors that led to inconsistent RTC
RTD prices in the third quarter of 2022. (slig@

)\ ‘;’5 ’ ~[_ A Load forecasting errors were a significant contributor to price differences bet
NS \ RTC and RTD, accounting for 19 percent of the overall divergence this quart

% TN V On average, RTC load was higher than RTD load by nearly 90 MW, contribut
. to higher RTC LBMPs (than RTD LBMPs by an average of $2/MWh). (Slile

V Operator adjustments to the RTC load forecast were still an important driver,
although the frequency and magnitude of these adjustments were notably lov
than observed in 202Q2. (slide56)

I RTC load forecast adjustments have been more frequent in 2022 because BT
solar forecasting has become less accurate.

V Although load forecast adjustments may be justified for many reasons, large
changes in adjustment values may contribute to divergences between RTC a
RTD prices, inefficient scheduling, and RT price volatility.

V' Therefore, it would be beneficial to evaluate the current procedure fgr-determ
load forecast adjustments in RTC for any potential improvements. POTO
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Market Highlights:
| RTC/RTD Divergence- Loop Flows on the CricketPV
" Constraint

o Aﬁ -

&= A Transmission utilization was another significant driver to price differences bef
RTC and RTD, accounting for 22 percent of the overall divergence this quart

V Unmodeled flows on the transmission constraints were one of the key contrib

\ 1) . V We examined the differences in unmodeled flows on the Cricket VRlkgsant
: Valley 345 kV constraint between RTC and RTD, which accounted for nearly
percent of divergences associated with transmission utilizashae $7)

~L / l \ I Although the average difference in unmodeled flows between RTC and RTD \
close to zero (i.e., approximately symmetric distribution around zero), the ove
impact on RTC/RTD price divergence was not.

I Congestion occurred in 36 percent of intervals (in either RTC or RTD).

A At the NY/NE proxy bus, differences in unmodeled flows led RTC prices to be
higher than RTD prices by an average of $4.1/MWh in these intervals (or
$1.50/MWh over the quarter).

A In other areas, differences in unmodeled flows led RTD prices to be higher th
RTC prices.

I It would be beneficial to consider enhancing modeling of loop flows between |
and NE to reflect the effects of expected variations more accurately.

I However, the installation of the Dover PARs in 2623 should help reduce the
magnitude of loop flows on the NE border. POTOMAC
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Market Highlights :
OOM Actions to Manage Network Reliability

v A OOM actions to manage network reliability were frequent in some regions thi
quarter- Long Island (64 days) and Capital Zone (13 days). (Slidle

A OOM actions in the Capital Zone occurred primarily from+tidate-July during
NG : the outages of the Greenbush Bus and GreenBGabhiton115 kV line.

V Several units wer®0OMeddown frequently to manage congestion on unmodel
115 kV facilities in the Albam@Greenbush area during this period.

P 3 | & V The NYISO is considering the feasibility of modeling these constraints in the
/ Ve market software.
1 W A OOM actions on Long Island were frequent in the Valley Stream load pocket
L= days) and the East End load pocket (63 days). (Elpe

V In the Valley Stream load pocket, one of GTs was often needed to alleviate
congestion on the local 69 kV network.

V In the East End load pocket,-biled peakersvere often needed to satisfy the TV
requirement.

I The estimated LBMP impact of unmodeled TVR needs was significant in this
guarter, averaging nearly $86/MWh.

V OOM actions to manage 69 kV network in other load pockets were much les:s
frequent as the market software has incorporated four 69 kV constraints that

previously frequently managed b}/ OOM actions. POTOMAC
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Market Highlights:
Reliability Commitments, OOM Dispatch, and BPCG

BPCG payments totaled $33 million, up 25 percent from last year and driven
primarily by higher natural gas prices.

V Higher supplemental commitments in NY&lide 75) and more frequent OOM
S < : actions in the Capital Zonslide 79) were also key contributors.

- A $16 million (or 50 percent) of BPCG payments accrued in NYC, 82 percent o

L | which were paid to units that were committed for local reliabilglijdé 82)
— N V NOx emission costs for gdsed STs rose to an average of $13/MWh this quart
; (slide 28), contributing to higher uplift. However, only a subset of@iners have
< N requested to reflect this cost in reference levels.
2 A Over $3 million of DAMAP accrued in the Capital Zone during adex period in

mid-July as several units we@OMeddown frequently to manage unmodeled 1
KV constraints during transmission outages.

A BPCG uplift on Long Island fell modestly (by $3 million) from a year ago.

V Supplemental commitments to meet thdl requirements were frequent last ye
during Y49/Y50 outages, while such needs occurred on only 6 days in this gL

V However, uplift for local reliability rose modestly as the OOM needs to satisfy
TVR requirements in the East End load pocket increased modestly
POTOMAC

© 2022 Potomac Economics -14- ECONOMICS




Market Highlights:
SRE for Capacity on High Load Days

Despite two heat waves (July-24, and August-8) this summer, load exceedec
30 GW on just two days (i.e., 30.5 GW on July 20, and 30.2 GW on August 8
V Peak loads were below the 50/50 forecast of 31.8 GW on both days.

\ R’ | I However, over 700 MW of utility DR programs were activated each day to red
the peak load.

I In addition, NYISO activated SCR/EDRP for Capital Zone (over 100 MW) on .
19 and 20 for Zone F needs due to Greenbush station outage.

V See presentation ANYI SO Summer 202
Markham at the September 28 MC meeting for more details.

A NYISO SREedesources for statewide capacity needs on five days during the
heat waves.glides77 and78)

V SREs were needed to satisfy NYCA reserve requirements on all days except
18 (when actual load ran below forecast by more than 1,000 MW).

V The BPCG uplift from these SREs was not large, but they were incurred to se
reserve needs that are not fully anticipated in theadtsad market.

I The NYISO proposes to satisfy these forecasted requirements (currently met
FCT pass and/or with SRES) through the market with the dynamic operating r
enhancements. (See ICAPWG Presentation for November 8) W

© 2022 Potomac Economics -15 ECONOMICS




Market Highlights:
Utility DR Activations on High Load Days

=== A Various amounts of Utility DR were activated on 13 days this quarter.
V Most of these utility DR activations were for pestkaving.
V The statewide DR quantity reached roughly 750 MW on July 20 (when NYCA

N ; i daily peak demand was roughly 30.5 GW).

4 BTN V Utility DR deployments are not considered when NYISO evaluates whether tc
AW Z 1 | or deploy emergency DR resources.

| % T I This can lead to unnecessary OOM actions, although this did not occur this q

V Utility DR deployments helped avoid or alleviate brief NYCA capacity
deficiencies on four days shownshdes77 and78.
i Utility DR resources are paid primarily for availability (including capacity).

I Utility programs often provide large payments (~$1,000/MWh) for ysdeekving
that are far above the value of the load reduction in thdirea@lmarket. However,
peakshaving results in lower capacity requirements in future periods.

POTOMAC
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Market Highlights:
Performance of Norsynchronous Reserve Providers

== A The NYISO routinely audits 2@nd 36minute noRsynchronous reserve provide

to ensure that they are capable of providing the services that they sell.

A We reviewed NYISO audit results and found that in thenb2th period from

October 2021 to September 2024ides71-72)

V Using performance during reserve piggs (RPUSs) in lieu of regular audits for-10
minute GTs has been more frequent.

I More than 70 percent of Afdinute GT audits were RPU audits.
I This has helped reduce enftmarket actions and associated uplift costs.
V The number of audit failures rose notably as a result of more frequent RPU au
I There were a total of 63 audit failures, 42 of which were RPU audit failures.
A 21 percent of RPU audits failed, compared to just 8 percent of regular audit failur

I This demonstrates that units that perform well during regular audits may still pe!
poorly during normal market operations (including reserve pickups and other R
and RTD economic starts).

POTOMAC
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Market Highlights:
Performance of Norsynchronous Reserve Providers

(cont.)

sy A Audits are useful in assessing capability but do not adequately incent reliable
performance. We further reviewed 13 GTs with poor performance (< 70%) in
last 24 months (from October 2020 to September 2022) and found that:

A . , V Five GTs had dayhead reserve schedules in over 90 percent of hours, each
receiving $36%44/kwyear of reserve revenues, while they were rarely started &
the market models(ide 73)

V Seven GTs had a belew-percent audit pass rate, but none of them was either
discounted or disqualified from providing reserves.

it

V Two GTs were never audited.

A Since units that perform well during audits may still perform poorly during nor
market operations, it would be appropriate to disqualify poor performers and
discount reserve revenues based on performance during normal market oper

V Derating poor performers is permitted by the procedures outlined in Technical
Bulletin 142.

POTOMAC
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Market Highlights:
Performance and Availability of Duct Burners

Most combined cycle generators in the NYISO footprint offer supplemental o
from their duct burners, totaling over 800 MW of summer capacity.

V This capacity often presents difficulties in réale due to disconnects between
market design and the physical limitation of duct burners.

ke A Slide 69 shows an example of a CC unit that could not follow dispatch instruc
during an RPU event, due to its inability to fire the duct burner within 10 minu

V However, this duct burner capacity is considered capable of followmip&te
dispatch signals in the market scheduling and pricing software.

& A Slide70shows ducfiring capacity that was offered but not physically capable
providing a given service in the required timeframe. During afternoon hours,
average: (a) 116 MW was offered but not capable of followingriute ramp
instructions; (b) 83 MW was scheduled but not capable of providingidOte
reserves; and (c) 20 MW was scheduled but not capable of providing regulati

V In addition, (a) 62 MW of duetiring capacity was unavailable because this ran
was not offered; and (b) 116 MW of -18nd 30minute reserves were not offerec
from baseload capacity (i.e., ndnct ranges) due to an inability to perform in
audits of the duct burner range.

A A market design project is currently underway to evaluate improvements to
modeling of ducfiring that is intended to addresses some of these iSEUER{A(’

B © 2022 Potomac Economics -19- ECONOMICS




Market Highlights:
Excess NOxRule LRR Commitments in NYC

== A The NOx rule prevents NYC GTs in two portfolios from generating during the
Ozone season unless steam turbines in the same portfolios are also producir
that the portfolieaverage NOx emission rate satisfies the DEC standard.

N ., V A steam turbine was LRBommitted solely to satisfy the NOx rule on 23 days in

the third quarter of 2022 of which 15 were assessed for necessity of the ST
commitment. ¢lide 80)

N\ ‘:ﬁ : \l- I These days generally occur when load levels fall during mild weather.
N V Our evaluation shows that even if the committed steam turbine and the associ
" .‘ GTs were unavailable, all-i+1-0 criteria in the associated load pockets could h
9 been satisfied by other resources on each of the 15 days.
. | I The supply margin (excluding the committed steam turbine and associated GTs

generally exceeded 400 MW each dajide 80)

I This suggests that these NOrly steam turbine commitments could have been
avoided if the market software considered whether the GTs were actually need:e
reliability (before committing the associated steam turbine).

A The GTs would not be available in real time absent a-N@yx ST commitment.
V These avoidable NOG&nly commitments reduce market efficiency by depressing
energy and reserve prices and generating uplift and excess production costs.

I These inefficient commitments will cease because of GT retirements In summel
due to the DEC Peaker Rule. POTOMAC
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Market Highlights :
Capacity Market

= A Spot capacity prices fell by 387 percent from a year ago, averaging from
$3.25/kWmonth in ROS to $6.62/k¥khonth in LI this quarter s{ides88-89)

A The ROS prices fell by 37 percent from the prior year, driven primarily by a lo

S o - ICAP requirement for the 2022/23 Capability Year.
|\ ‘ V The ICAP requirement fell by roughly 1 GW because:
2 L)j l\ \ I Peak load forecast fell by 566 MW, and
_ ‘ i The IRM fell from 120.7 to 119.6 percent.
e 5 Il A The UCAP requirements in NYC and theJ&ocality were either not or just bare

binding, leading spot prices in both localities to be comparable to ROS prices

V Although LCRs rose from the prior Capability Year in both localities, their ICAF
requirements were still lower because of lower peak load forecasts.

V The high volatility in LCR values yeaveryear (despite the lack of significant
changes in transmission capability) highlights inefficiencies in the IRM and LC
setting processes which are discussed in our 2021 SOM Report.

POTOMAC
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Market Highlights:
Functionally Unavailable Capacity

A We examined the availability of capacity procured from certain conventional
resources during daily peak hours this sumnstdeg90)

A Several factors that are not adequately addressed in the current DMNC test
N\ < _ requirements have led a significant amount of ICAP from fdgslland nuclear
‘ generators to be qualified but unavailable during peak conditions, including:

V Fossitfueled and nuclear steam turbine units that are classified as ambient
condition dependent units due to ambient water temperature limitations.

= I An average of 210 MW of ambient watelated deratings from such units occurre
= WY on peak (>28 GW) load days. This type of derating is not consideEfeORd

I The current DMNC test procedures on
units and combined cyadjusted unit so to

A Consequently, fossilieled and nuclear steam turbine units do not adjust DMNC t
results, even for predictable ambient watelated deratings

V Combined cycle units and thernmgakergypically have reduced capability unde
higher relative humidity.However, current DMNC test procedures do not requil
test results to be humidigdjusted

I Most fossitfuel generators (75 percent of ICAP) conduct DMNC tests when
humidity conditions are below the seasonal median vadlideQ1) W

© 2022 Potomac Economics -22- ECONOMICS
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Market Highlights :
Functionally Unavailable Capacity (cont.)

V The capability of cogeneration units depends on the host steam demand.

€ I We observed frequent retiine deratings from cogeneration units due to host stec
requirements, averaging 26 MW in July and August.

\ IR , I In some cases, cogeneration units may not have procedures for curtailing stear
== when their capacity is needed for electric system reliability
O g VEmergency capacity (i.e., capacity
S~ % ¥ \ averaged roughly 460 MW from fossilel and nuclear units in July and August.
> T |

I Emergency capacity is only activated under emergency operating procedures.

-k el A This may not allow operators to access some emergency capacity in a time fram
i can be used to support reliability.

I Operating in the emergency range may increase the risk of tripping for some un
This is risk is not accurately accounted for in Hi€ORdcalculations.

A Hence, operators may be reluctant to utilize this capacity during an emergency.

A Ambient derates are not required to be reported in GADS. Hence, they are n
considered ireFORdcalculations.

V Some instances of mechanical derates have been inappropriately reported as

ambientrelated.
POTOMAC
© 2022 Potomac Economics -23 ECONOMICS




: Charts:
% : Market Outcomes

POTOMAC
ECONOMICS




All-In Prices by Region
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Load Forecast and Actual Load
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RealTime Generation Output by Fuel Type

-29-  Notes: For chart description, saizle 94.
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2022 Q3| 2.91 2.78 7.15 2.19 0.04 0.33 0.27 15.67
2022 Q2| 3.23 3.04 5.82 1.15 0.01 0.49 0.27 14.01 14
2021 Q3| 3.26 3.05 6.37 2.17 0.17 0.31 0.25 15.58 i .
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Fuel Type of Marginal Units
In the RealTime Market
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Historical Emissions by Quarter in NYCA
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Emissions by Region by Fuel Type

CO, Emissions

Quarter CO2 Emissions by Fuel Type in NYCA (Million Short Ton)
NG-CC NG-ST NG-GT Oil Total

2022Q3| 7.21 2.50 0.89 0.09 10.69

2022Q2| 5.85 1.46 0.42 0.02 7.75

2021Q3| 6.52 2.73 0.67 0.33 10.25
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Emissions by Region by Fuel Type
NO, Emissions

Quarter NOx Emissions by Fuel Type in NYCA (Short Ton)
NG-CC NG-ST NG-GT (NEW) NG-GT (OLD) OQil [Total

2022Q3| 624 1570 51 440 179 | 2865

2022Q2| 567 883 26 225 33 (1734

2021Q3| 655 1646 39 391 400 [ 3130
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Daily NO, Emissions in NYC
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Daily NO, Emissions in Long Island
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Day-Ahead Electricity Prices by Zone
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Real-Time Electricity Prices by Zone
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Convergence Between Da@head
and RealTime Prices

Load-Weighted Average (DAM - RT) Prices ($/MWh)
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Charts:
PN Ancillary Services Market
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Day-Ahead and RealTime Ancillary Services Prices
NYC 10-Minute Non-Spinning and 3@Minute Reserves
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Day-Ahead and RealTime Ancillary Services Prices
NYC 10-Minute Spinning Reserves
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Day-Ahead and RealTime Ancillary Services Prices
Eastern 1&GMinute Spinning and Non-Spinning Reserves
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Day-Ahead and RealTime Ancillary Services Prices
Western 1GMinute Spinning Reserves and Regulation
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Day-Ahead and RealTime Ancillary Services Prices
Western and SENY 3@Minute Reserves
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Day-Ahead NYCA 30-Minute Reserve Offers
Committed and Available Offline Quick-Start Resources
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Regulation Requirements, Prices, and Movement
to-Capacity Ratio by Month
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Charts:
Nid Energy Market Scheduling
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Day-ahead Scheduled Load and Actual Load
Daily Peak Load Hour

Avg DA Net Scheduled Load (% of RT Load)
West Central North NYCA NYCA

uarter I
Q Zone NY Zone Cazlgl)tal (IE;HH\{) N(j]()C (LKI) (Load | (Load Zones
(A) (BCE) (D) Zones) | + External )
2022 Q3| 105% 94%  88% 95% 96%  100% 104%  99% 97%
2022 Q2| 109% 94%  86% 93% 96% 97% 104%  98% 96%
140% 2021 Q3| 105% 93%  69% 93% 96%  102% 99%  98% 96%
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Virtual Trading Activity
by Month
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Virtual Trading Activity
by Location

DA Scheduled Load (% of RT Load)
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Net Imports Scheduled Across External Interfaces
Daily Peak Hours (:9pm)
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