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Market Highlights:
Executive Summary

=== A NYISO energy markets performed competitively in the first quarter of 2022.
< A All-in prices ranged from $72 to $130 per MWh, up 69 to 233 percent from 2!

Q1 in all regions.glide7)
V Energy prices rose 110 to 245 percent across the system primarily because ¢
higher gas prices (up 51 to 138 percersjdé 19)
V Congestion rose substantially across the Ce#iaat interface because of
I Increased regional gas price spreassgié¢ 20)
I The retirement of the Indian Point nuclear plaslidé24) and
I Transmission outages that reduced transfer capability by more than 1 GW in |

V Capacity prices: (a) fell sharply in NYC due to a lower LCR; but (b) rose in otl
areas, reflecting a higher IRM and the Indian Point nuclear retirerskdée 16)

A OOM commitments for local operating reserve needs were frequent in the 1oz
pockets of: (a) North Country (38 days); (b) 115 kV network in the Capital Zo
(23 days); and Long Island (6 dayslides13-14)

V Modeling these reserve requirements in the market software would improve
scheduling and pricing efficiency and provide transparent investment signals
renewable and storage resources. TPOTOMAC
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Market Highlights:
Executive Summary

=== A We evaluated operation of resources in Eastern New York during cold weath
conditions from January 7 to 31 when gas supplies were limgkade$9-10)

V Although oilfired generation rose substantially during this period, large amou
AL : of gas were available during this period at prices competitive with oil.

V However, we estimate that an average of 3.8 GW would have been economic
burn oil but did not operate because:

I QOil-firing equipment and/or necessary air permits have not been maintained;
I Generator outages and deratings;

i

2{4 \ \

I Some duafuel units have reduced capacity when burning oil; and
I Emission and oilnventory limitations.

V Available gas pipeline capacity was insufficient to serve some or atlg@endent
generation on some peak days in Long Island, NYC on both LDC pipelines, a
upstate areas served by one LDC.

I This reinforces the importance of improving capacity accreditation for resourc
with winter fuel limitations.

POTOMAC
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Market Highlights:
System Price Diagram
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Market Highlights:
Summary of Energy Market Outcomes

=== R NYISO energy markets performed competitively in the first quarter of 2022.

V The amount of output gaglide 71) and unoffered economic capacisfife 72)
remained modest and reasonably consistent with competitive market expecte

RN ~ A All-in prices ranged from $72/MWh in the West Zone to $130/MWh in Long
;S Island, rising 69 to 233 percent from a year agldé€ 19)
4] Z \l V Energy prices rose substantially in all zones, up by 167 to 245 percent in the
—20 g e\ Western NY and 110 to 158 percent in Eastern NY. Increases were by:
3 ; I Primarily higher natural gas prices, which rose 51 to 138 percent across the s
R N from a year agos{ide 20).

I Lower nuclear generatidnthe average output fell by roughly 1.35 GW, mainly
because of the Indian Point 3 retirement in April 202li¢l¢21)

I Major transmission outages in March that reduced the transfer capability acro
CentratEast interface by more than 1,000 MW, leading to further elevated pric
Eastern NY. ¢lide54)

I Higher load level$ peak load rose 3 percent and average load rose 2 percent
I Higher RGGI allowance prices, up by 68 percent from a year ago.
V Capacity costs rose in all areas but NYC for reasons discusskdkith6.

POTOMAC
© 2022 Potomac Economics -1- ECONOMICS




Market Highlights:
Generation by Fuel and Emissions

Average nuclear generation fell by roughly 1.35 GW from a year ago becaus:
the retirement of Indian Point 3 in April 2021 and other refueling outages.

Gasfired generation rose by about 500 MW on average, picking up part of th
nuclear generation losslide 21)

V Gasfired combined cycle output rose by 330 MW on average and othdirgas
generation rose by 170 MW on average.

V Gasfired output increased in regions with lower gas prices (e.g., Central NY ¢
NYC) but fell in the higher cost regions (e.g., Long Island and Capital Zone).

Oil-fired generation averaged 540 MW, the highest since-2Iil.8

V Nearly 90 percent of afiired output occurred during January when natural gas
prices were highly volatile and exceeded fuel oil prices on many ddigie 13)

V Despite the increased oil output, oil usage fronrcapable units averaged just 2(
percent of the estimated economic level (for reasons discusskdef).

Emissions rose 37 percent for NOx and 15 percent for CO2 from the prior ye
V The increases were driven primarily by higheffoéd generation in January.

(slides29-30) POTOMAC
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Market Highlights:
Performance of Resources Under Tight Gas Conditions
i on Cold Days

=N January had coldghanaverage temperatures and tight gas system conditions
which led natural gas prices to surpass fuel oil prices on many days.

V Consequently, oifired generation rose substantially on these da&)isle623-24)
S o~ V Nonetheless, ga#ed generation was still predominant during this period.
P i Oil-fired generation in East NY exceeded-fjasd generation on only two days.

2 W I Total oil-fired generation in East NY during this period averaged just 20 percel
AN W the capacity that we estimate would have been economic. Much of this capac
T TN \ was burning natural gas for some reasons discussed below.

% \ A During the cold weather from January 7 to 31, an estimated average of 3.8 G
Qe would have been economic to burn oil but was not operating because:

V Some oilcapable units (according to the Gold Book) have not made the requi
investments to maintain ellurning equipment, necessary air permits, and/or a
stock of oil, leading an average of nearly 2 GW to be unavailable;

V Many duatfuel units, have reduced capability when burning oil (e.g., duct bur
that are gasnly), leading an average of 370 MW to be unavailable;
I Current rules require these units to take forced derates regardless of their ene

schedules, which reduce their UCAP capability. While@alg units are generally
not reported as forced derates unl

I This provides poor incentives for resources to be available during winter peak

conditions. POTOMAC
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Market Highlights:
Performance of Resources Under Tight Gas Conditions
on Cold Days (cont.)

V Planned and forced outages and derates led 620 MW to be unavailable on a

V Inventory limitations became more prevalent in the second half of this period,
leading an average of 260 MW to be unavailable;

AN " . V Some portfolios are subject to NOx emission limitations that make operations
all portfolio resources on fuel oil unlikely, leading an average of 340 MW to b
unavailable; and

L l,\ \ V Temporary oil equipment outages were most acute during the early and later
of this period, leading an average of 200 MW to be unavailable.

P B A We examined the availability of natural gas to-galy generators during this
) period and found that:

V Estimated natural gas demand for offeredgay generators in NYC at Hunts

Point delivery exceeded: (a) its firm delivery capacity on at least five days; ar
its operational capacity on at least two days during this pesbde 25)

I Hence, not all of the gasnly capacity would have been available if called on.

V National grid LDC issued Tier 1 and 2 interruption of service tofiram
customers on 8 days in NYC, 9 days in Long Island, and 5 days in upstate re

I Generators on interruptible service contracts had restricted gas service and li
gas availability on these days. POTOMAC
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Market Highlights:
Congestion Patterns, Revenues and Shortfalls

== T\ Day-ahead congestion revenues totaled $386 million, significantly higher that
first quarter since 2014sl{de52)

A The CentraEast interface accounted for the largest share of congestion this ¢
N b , (DA 63%, RT 60%). glide 56)

V DA congestion rose 76 percent from a year ago and RT congestion rose 85 f

o [ : gf l : V The high natural gas prices and large regional gas spreads greatly influencec
B congestion in January and February.

\ I This was also exacerbated often by large amounts of Lake Erie Circulation as
B 2 N | Michigan PARs were frequently not regulating. As a result:

A NYISO issued TLR 3A cuts to manage this congestion on more than 30
in January and February.

A 1ESO issued TLR 3A cuts affecting PAMNYISO schedules. This combine
with frequent outages of the ugaterface for scheduling CTS transactions
increase RT price volatility and worsen RTC/RTD convergence.

A Transmission outages were taken to facilitate Public Policy Segment A &
construction work in March, reducing interface transfer capability by mor
than 1,000 MW and leading to high levels of congestisliidg54)

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

The external interfaces were much more congested than usual, accounting fc
second largest share of congestion (DA 17%, RT 21$hdel06)

V The primary interfaces with PJM (58 percent) and-IM© (34 percent) drove mo:t
of this congestion, driven primarily by large regional gas spreads.

— A Most other congestion occurred in NYC, Long Island, and West Zslide $3)

V In NYC, most of congestion occurred on transmission paths into the Greenw
load pocket, driven largely by transmission outages on parallel facilities.

I One Gowanu$sreenwood 138 kV line was OQOS in the first half of the quarter.

T One Gowanussoethals and one Goethddseshkills345 kV lines were both OOS
in the second half of March.

V On Long Island, nearly 90 percent of congestion occurred on the 345 kMi@ste!
between upstate regions and Long Island.

I Long Island generation costs were increased by high gas prices and limited
flexibility on the Iroquois and LDC pipelines in January and February.

T The Y49 345 kV line was OOS in the second half of March.

V In the West Zone, more than 60 percent of congestion occurred on the Packe
230/115 kV transformer in January.

) . | . POTOMAC
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Market Highlights :
OOM Actions to Manage Network Reliability

OOM actions to manage network reliability were frequent in the Upstate regic
this quarteii North and MHK VL Zones (42 days), West Zone (32 days), and
Capital Zone (29 days)slide57)

RN ~ A Supplemental commitments to satisfy the /4 requirements in local load pocke
‘ were frequent.

4] gf l V Reliability commitments for the M-1 requirements in the NCLP and PLP of
2 / el North Country occurred on 38 dayslide 59)

% o I The NYISODARUedthe needed unit much more frequently rather than using !
- which helped improve scheduling and pricing efficiency in this area.

I Nonetheless, commitments occurred on many days with small (< 10 MW) res:
needs, leading to sizable uplift.

I In addition, wind curtailments occurred on 24 of the 38 days. Wind generation
currently not counted towards satisfying thdl requirements in the load pocke
so reliability commitments increase generation in the area and often cause
additional wind curtailment.

I Modeling these NL-1 requirements in the market software would improve
scheduling efficiency, send efficient investment signals, and help integrate
renewable and storage resources. POTOMAC
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Market Highlights :
OOM Actions to Manage Network Reliability (cont.)

V Reliability commitments for the M-1 requirement in the Capital Zone 115 kV
network occurred on 23 dayslifle57)

I This need arose because of the combined effects of: (1) transmission outage:
A\ _ _ were taken to facilitate Public Policglated transmission work, reducing import
) capability into the 115 kV pocket; and (2) seasonal maintenance of generator:
reducing available supply in the 115 kV pocket.

AN ;jf - & i All these commitments were SREs, which tend to depress prices and generat
BN in the realtime market, although this uplift was not significant in this quarter.

V Long Island also had 6 days when supplemental commitments were made fo
reserve needs either for severe weather and tight gas conditions or for emerc
outages of inteties.

V We have recommended the NYISO model full reserve requirements for Long Islan

our 2021 SOM report. It would be beneficial to model full reserve requirements in ¢
applicable local areas as well, such as North Country and Capital Zone.

A OOM actions in the West Zone rose modestly this quarter, partly because of non
regulating Michigan PARs not controlling Lake Erie loop flows.

V TheDysingerEast interface was used to manage congestion on many days in Jant

POTOMAC
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Market Highlights:
Reliability Commitments, OOM Dispatch, and BPCG

BPCG payments totaled $16.3 million, up 77 percent from -Zp21driven largely
by higher natural gas and fuel oil pricedide 20)

$7.6 million (or 46 percent) of BPCG payments accrued in NYC, 58 percent c
which were paid to units that were committed for local reliabilgiydé¢ 69)

V Local reliability commitments fell by 24 percent from the prior year (associate
BPCG uplift rose 46 percent thoughglide 66)

~L £l l \ I The reduction occurred mostly when units needed for local reliability became
' economic because gas prices were lower in NYC than the rest of East NY.

A - I Reliability commitments rose in March as transmission outages in the second
of the month increased the reliability needs for the Fox Hills load pocket.

A West Upstate areas accounted for $3.2 million (or 19 percent) of BPCG uplift

V 60 percent of this uplift accrued on units that were supplementally committed
the N-1-1 requirement in the North Country load pocketfdé 59)
A East Upstate area had higher BPCG uplift:

V In January due partly to systdevel reliability commitments of oifired
generation on peak cold days.

V In March due partly to SRE commitments for thd {4 needs in the Capital Zone
115 kV system that arose from transmission and generator OUtageSPOTOMAC
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Market Highlights :
Capacity Market

== { Spot capacity prices averaged $2.86/kWinth in LI and $2.55/kWnonth in the

G-J Locality, NYC, and ROS this quarteslifles75-76)

V Prices increased substantially in all regions (316 to 366 percent) from the priol
except in NYC where prices fell by 71 percent.

- A The substantial increase in the ROS prices was driven largely by:

V Higher ICAP requirement (by 626 MW) due to higher IRM (by 1.8 percent); an
V Over 1.3 GW of supply loss from retirement, primarily Indian Point 3 in May 2C
I However, this was patrtially offset by higher imports and several small new entri

A The reduction in NYC spot prices was driven primarily by a lower ICAP
requirement (by 946 MW) because of lower load forecast and LCR.

V The LCR fell from 86.6 percent in the prior Capability Year to 80.3 percent.

I The steep reduction in the LCR yaareryear despite no significant changes in the
supply mix in NYC highlights some deficiencies in the IRM and E$&fRing process
discussed in our 2021 SOM Report.

V The UCAP requirements in NYC and theJ&ocality were not binding in any
month this quarter, leading spot prices in both localities to clear at the same le

as in ROS. TPOTOMAC
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All-In Prices by Region
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Sub-region Average Generation (GW)

o

RealTime Generation Output by Fuel Type
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Average Internal Generation by Fuel Type in NYCA (GW)
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Fuel Type of Marginal Units
In the RealTime Market
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Winter Fuel Usage
Eastern New York
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Utilization of QOil -Fired and Dual-Fuel Capacity
Eastern New York During Gas System Congestion
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Evaluation of Implied Gas Demand at Hunts Point
NYC Gas-Only Generators on Con Ed System
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Emissions by Region by Fuel Type
CO, Emissions
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Emissions by Region by Fuel Type
NO, Emissions

NOx Emissions by Fuel Type in NYCA (Short Ton)
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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

GUETE Load-Weighted Average Prices ($/MWh)
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Real-Time Electricity Prices by Zone
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Convergence Between Da@head
and RealTime Prices

Load-Welghted Price ($/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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Day-Ahead NYC Reserve Offers
Committed and Available Offline Quick-Start Resources
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Regulation Requirements, Prices, and Movement
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Charts:
Nid Energy Market Scheduling
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Day-ahead Scheduled Load and Actual Load
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Virtual Trading Activity

by Month
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Virtual Trading Activity
by Location
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