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Market Highlights:
Executive Summary

All-in prices fell 14 to 42 percent from the third quarter of 2018 due to lower
LBMPs and lower capacity costs outside NYC. (slake7)

V Energy costs fell 22 to 38 percent because of lower gas prices and load level

\ el - I Natural gas prices fell 23 to 31 percent from the previous year in Eastern NY.
\ i Both the peak and average load levels fell 5 percent from the previous year.
2N f;ﬁ AN A Day-ahead congestion revenues were similar to the third quarter of 2018 des
/ LRl lower gas price spreads and load levels. $ides8-9)
- : V' The largest increase occurred along the West to Central Zone Lines ($23 mil

due to increased congestion along the Sevibley 345 KV line.

I Limited transfer capability out of the generation pocket frequently constrained
otherwise economic output from baseload nuclear and thermal units.

V Congestion fell in NYC ($11 million) and Long Island ($18 million):
I Lower load levels eased congestion especially on Eastern Long Island.
I Fewer significant transmission outages contributed to reduced congestion in |

V The West Zone continued to account for the largest share ($33 million) prima
because of congestion on the 115kV system. POTONAC
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Market Highlights:
Executive Summary

The NYISO has greatly reduced the use of OOM actions to manageltage
transmission constraints by modeling most 115kV constraints in the DA and |
market models. (sesdide 11)

A _ V However, we observed frequent OOM actions (on 63 days) to manag®liage
‘ constraints in Long Island.

" A West Zone constraints were difficult to manage primarily because volatile loo
~L £ l-\ \ flows lead to unforeseen periods of severe congestiorslidess, 9, 13, 14).

V The NYISO made several modeling enhancements that reduced volatility.
A N V' We recommend changes in RTC to better account for loop flow variations.

A NYC reserve requirements were implemented on June 26, including 500 MW
10-minute reserves and 1000 MW of-B0nute reserves. (saédesl5, 16)

V These requirements represent some of the local reliability needs that lead to
frequent supplemental commitment and-ofistnarket compensation.

V These market requirements led to modest DA & RT price increases and BPC
reductions during the quarter.

V OOM commitments were still frequently needed to maintain adequate operat
reserves in NYC load pockets. (stigle 12 o
pockets. (saele 19 POTONAC
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Highlights and Market Summary:
Energy Market Outcomes and Congestion
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Market Highlights:
Summary of Energy Market Outcomes

=== A NYISO energy markets performed competitively in the third quarter of 2019.

V Variations in regional wholesale prices were driven primarily by changes in fL
prices, demand, and supply availability.

AN " _ V The amount of output gaglide 65) and unoffered economic capacisfide 66)
remained modest and reasonably consistent with competitive market expecte

1 A Average allin prices fell in all areas and ranged from $22/MWh in the North Z
-- to $57/MWh in New York City, down 14 to 42 percent from a year aiiole22)

o V Energy prices fell in most areas by 22 to 38 percshtlegs27-28)

4 | I Average natural gas prices fell between 23 and 31 percent from a year ago in
: Eastern NY ¢lide24) partly due to higher storage levels.

I Peak and average load levels fell 5 percent from a yeashde43).

I Nuclear and hydro generation rose by an average of 730§¢ 25) from a year
ago, contributing to the decrease in LBMPs.

I Gasfired generation in the Hudson Valley increased an average of 420sN& (
25) from the previous year reflecting increased operation of the CPV Valley pl:

V Capacity costs rose by 27 percent in New York City but fell 14 to 61 percent i
other regions for the reasons discusseslide 20.
POTOMAC
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Market Highlights:
Congestion Patterns, Revenues and Shortfalls

Day-ahead congestion revenues totaled $127 million, comparable to the third
quarter of 2018 despite decreased load and energy pates4()

V Most transmission paths exhibited less congestion, but this was offset by higl
congestion in the West Zone and on WesCentral paths.slide47)

- A West Zone lines accounted for the largest share of congestion (26 percent in

27 percent in RT) in the third quarter of 20%8de47).
V High levels of congestion across the West Zone are driven by:
I The low marginal cost of renewable generation at Niagara and in Ontario; anc
I Volatile loop flows around Lake Erie can shift quickly in the clockwise directiol
V Priced congestion across the West Zone rose from the previous year becaus

I 115 kV constraints were previously managed using OOM actions and surroga
transmission constraints, but most of these constraints have been incorporate
the DA and RT markets since December 2018.

A 115 kV constraints accounted for most (~75 percent) of priced congestic
the West Zone.

A OOM actions to manage West Zone congestion fell dramaticditie52),
which has improved scheduling efficiency in this area.
POTOMAC
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Market Highlights:
. Congestion Patterns, Revenues, and Shortfalls (con

I West Zone 115 kV constraints are currently not included in the M2M process*
PJM, so the A, JK, and Ramapo PABntrolled lines are not used to relieve
congestion on these lines.

A These PARcontrolled lines frequently aggravated West Zone congestion
they accounted for 44 percent of the balancing congestion shortfalls for
Zone constraints in this quarteslifle49)

4 l A The NYISO is working with PJM to incorporate these 115 kV constraints
R < o the M2M process.

\ A Westto-Central congestion increased consideraslig¢ 47), reflecting frequent
N congestion of Scrib&o-Volney 345 KV lines, which limit generation from the
\ - Oswego Complex.

A NYC and Long Island congestion fell 35 and 52 percent, respectalielg47),
leading to a combined $28 million reduction in gd&yead congestion revenues.

V This reduction resulted primarily from lower gas prices and summer load

N

LT

conditions.
V Fewer costly transmission outages in NYC was a significant contributing fact
I OneDunwoodieMotthaven3 45 kV | ine (A71 Lineo)

quarter of 201893 but was in service in 20493. TOTOMAC
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Market Highlights:
RT Congestion Value for Key Constraints and
Impacts on West Zone LBMPs

=" Congestion patterns in the West Zone have led to wide variations in LBMPS &

the zone. For example:

V The Niagara generating plantos LBMF
quarter; and

V The Steel Wind and Erie Wind LBMPs averaged more than $28/MWh.

A The five paths highlighted islide 50 accounted for more than 90 percent of the

congestion value during the quarter.
V These paths were frequently congested between Niagara and the Buffalo arec

V This led to lower prices on the north side of Buffalo and higher prices on the st
side.

A The Empire State Line project was selected in the Public Policy Transmissior

Planning process to relieve congestion in the West Zone.

V The project includes construction of a 345 kV line, which will run from north to
south on the east side of Buffalo.

V The line will allow some power to bypass the highlighted paths and significantl
reduce congestion. I
POTOMAC
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Market Highlights :
OOM Actions to Manage Congestion

The NYISO has greatly reduced the use of OOM actions over the last year tc
manage lowvoltage transmission constraints by modeling most 115kV constr:
in the DA and RT market models.

A ~ A OOM actions to manage loweoltage network congestion were most frequent
N S ,. Long Island (63 days), the North (10 days), and Central NY (8 days). $8)ide

4] 7.} \l V On Long Island, OOM actions were used to manage 69 kV constraints etfowes

= east lines East of Northport and TVR constraints on the East End.g3)ide

. A Although Ontario imports were never limited to manage unmodeled transmis:
v constraints, the NYISO limited Ontario imports on three days to help manage
constraints on facilities that are modeled in the DAM & RTM.

VAn Anoperating exceptiono all ows th
STE (instead of LTE) when there is sufficient generation on at Niagara to cle:
overload.

V Thus, reducing Ontario imports ensured the operating exception could be util
although verbal instructions to Niagara would have been more direct.

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

e |

= A BPCG payments totaled $17.7 million, down 43 percent from the third quarte
2018 €lides62-63).

A Roughly $7 million (or 41 percent) of BPCG payments accrued in N¥ide63)

N Pl - V About $5.6 million was paid to units that were committed for local reliability ne
| \ V' We have recommended that the NYISO satisfy the reliability needs that drive 1
< 1 out-of-market costs with local reserve requirements in the DA & RT markets.
A% ;\?: -'\ \ . .
/ ‘ I The NYISO began to model reserve requirements for the NYC Zone in the DA ¢

A RT markets on June 26, 2019. This is an important step to reduce supplementa
- reliability commitments and to improve the efficiency of scheduling and pricing.

A Long Island BPCG payments were about $8.4 million (48 percent) this quarte
down 22 percent from a year agslide 63)

V Most of this uplift was incurred to manage transient voltage reliability needs ar
reliability and congestion on the 69kV networklides53, 61)

V We have recommended that the NYISO model th&\68ystem on Long Island to
provide better price signals for commitment and investmsine(:3)

POTOMAC
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Market Highlights :
West Zone Congestion Management

West Zone constraints were hard to manage despite recent modeling enhanc

V The closure of the South Riplég-Dunkirk line has increased flows significantly
across the West Zone, particularly during periods with high clockwise loop flo

V Thermal rating exceedance on facilities connected to the Niagara 230 kV bus
accounted for 52 percent of the NY

“ A When physical (i.e., EMS) flows exceed flows considered by the scheduling

models (i.e., BMS flows) by a significant margin, the NYISO reduces schedul
(i.e., BMS) limits to ensure flows remain at acceptable levels.

V Consistency between EMS and BMS flows is desirable because it generally r
in more efficient scheduling by RTC and RTD.

V The NYISO has taken steps to reduce ERMS differences on West Zone
facilities, including allowing more accurate assumptions:

i I'n RTD regarding clockwise changes
starting in July; and

I In RTD and RTC regarding the flexibility of the St. Lawrence PARs in August.

I NYISO continues to work with NYPA to ensure that Niagara output is distribut
efficiently to minimize congestion (includes 900+ hours of verbal instructions t
plant that convey the redistribution recommended by BMS in Q3). P(TOMA(
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Market Highlights :
West Zone Congestion Management (cont.)

v “l
j = TA:&: -

== A Our past reports have shown a strong correlation between the severity of We
Zone congestion and the magnitude and volatility of Lake Erie loop flows.

V Unforeseen loop flow variations in the clockwise direction around Lake Erie c
N <8 : lead to severe congestion.

V RTC and RTD schedule resources using an assumed LEC level, which is eqt

the observed level of LEC when the model initializes (although this is set to 0
~L / R & in RTC whenever LEC is observed to be cougteckwise). (seslide57)
= \
= 5 V' We have recommended the NYISO adjust the LEC assumption in RTC to act
2N - for the fact that oveestimates of loop flows are generally less costly on averay
= than undelestimates of loop flows. (see SOM Recommendation #2014

A We analyzed variations in LEC and congestion between the initialization time
RTC and RTD to estimate how the assumed LEC in RTC could be adjusted t
minimize inconsistencies between RTC and RHbd¢€s56-57) We find that:

V Congestion price inconsistency between RTC and RTD increases with the
difference in LEC assumptions between RTC and RTD.

I However, price inconsistencies are larger when LEC is higher in RTD.

V We find that it would be beneficial to adjust the assumed level of LEC in RTC
the clockwise direction under most conditions. POTOMAC
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Market Highlights:
New York City Reserve Requirements

=== A The NYISO started to model two reserves requirements in NYC on June 26.
result, in the third quarter of 2019:

V The 10minute spin and neapin reserve prices in NYC were higher than in the
B _ rest of SENY by an average of $0.50/MWh in DAM and $0.45/MWh in RTM; |

V The 30minute reserves prices in NYC were higher than in the rest of SENY b
average of $0.03/MWh in DAM and $0.15/MWh in RTM. (slicds35)

/ Y V Accordingly, dayahead net reserve revenues for NYC reserve providers were
roughly $460K higher than otherwise would have resulted at SENY prices.

| Zac: N | I This increase led to a reduction in DA BPCG uplift, which was lowered by an
). estimated $100K (22 percent of the increase in net reserve revenues) this que

I This increase will lead to additional net energy and ancillary services revenue
NYC resources as well as the Capacity Demand Curve unit.

A This will also lead to lower capacity prices.

V However, these estimated changes in revenues and costs do not consider ch
in offer behavior and congestion patterns.

I Day-ahead reserve offers in NYC rose modestly from prior periods, although |
reserve clearing prices were determined primarily by the opportunity costs of |
being scheduled for energy. (slid@) —POTOMAC
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Market Highlights:
New York City Reserve Requirements (cont.)

NYC experienced RT reserve shortages in 265 intervals in the third quarter.
V Roughly 80 percent of these intervals coincided with TSA evesiide 36)
V The shortages were moderate in most intervals, averaging roughly 165 MW,

N -. ; V There was sufficient unused transfer capability in most shortage intervals to ¢
TN the need for NYC reserves.

& = 1 - A Dynamic reserve requirements are needed to schedule resources efficiently
BN GL many operating conditions such as TSAs.

V We have recommended this in our SOM Reports (see #POI5

A Increasing the demand curve from the current $25/MWh level would lead to
inappropriately high RT prices and inefficient scheduling until dynamic resery
modeling can be implemented.

V After the implementation of dynamic reserve requirements, the NYC reserve
demand curves could be increased to levels that reflect appropriate shortage
pricing.

POTOMAC
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Market Highlights :
Impact of Securing In-Series Line Segments

A number of facilities representing-series segments of the same transmissior
line were secured in the market models.

V This led to increased congestion prices when multipkenres segments were
\ 7 _ priced simultaneously by the GTDC. (see Dave Edelson 9/10 MIWG Present:

V To address this, the NYISO removed all but one of the segments for each of
transmission lines from the market models, effective September 24, 20109.

/ W V We support the removal of these additionasanies segments because it can le:
to excessively large shortage pricing outcomes.

N A We have estimated the market impact of securing multipgeiies portions of line
| segments in 2019 prior to September 24. (dicle

V Seven of the 21 transmission lines showed excessive shortage pricing outcot
990 realtime intervals.

V The line segments in the removal list accounted for $16M of RT congestion v
$1M balancing congestion shortfalls, and affected LBMPs by an average fron
negative $0.07/MWh in Zone B to $0.36/MWh in Zone A.

V ThePackarEr i e St 1159 %2/ Iliimeeo )( fialc8clo u nt
of the occurrences and the resulting impact.
POTOMAC
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Market Highlights:
Utility Demand Response Activations

Utility DR program resources were activated on 15 days during the quarter,
although the quantity exceeded 100 MW on just five days.

V Resources were activated for pesdilaving and distribution system security mos
N ‘_ in New York City.

|+ . V The statewide quantity ranged to nearly 600 MW on July 19 (when NYCA pe:
| demand was roughly 30 GW).

2 The capacity of utilityactivated DR is not considered in DA load forecasts, wh
e} can lead to excessive reliability commitments.

V Itis unclear whether this led to excess reliability commitments on these days

A Utility DR was activated on days when the economics of the energy market d
indicate a need for peak load reduction.

V Utility DR resources are paid primarily for availability (including capacity).

V Utility programs often provide large payments (~$1,000/MWh) for sdeiving
when it is not coseffective.

X
To

POTOMAC
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Market Highlights:
Use of Operating Reserves to Manage NYC Congestior

v “l

== A Transmission facilities in New York City can be operated above their-Teng
Emer gency ( fiL T-é&ntingencyaattions @.g.) deplopmers of
operating reserves) are available to quickly reduce flows to LTE.

A\ 4 V The availability of postontingency actions is important because they allow th
. NYISO to increase flows into load centers in NYC and reduce congestion cos

A In2019Q3, 46 percent of the RT congestion in NYC occurred dndenstraints
that would have been loaded above LTE after a single contingshdg.54)
V The additional capability above LTE averaged from about 10 to 65 MW for th

- " 138 kV constraints in the Greenwood load pocket to roughly 150 to 235 MW f
: 345 kV facilities in other NYC load pockets.

I These increases were largely due to operating reserve providers in NYC, but
units are not compensated for this service, which reduces their incentives to b
available in the short term and to invest in flexible resources in the long term.

I In addition, when the market dispatches this reserve capacity, it can reduce tf
transfer capability in NYC.

A We have recommended that the NYISO efficiently schedule and compensate
operating reserve units that can help satisfy transmission security criteria. (se
Recommendation #2016in our 2018 SOM report)

POTOMAC
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Market Highlights :
Capacity Market

===l X Average spot capacity prices ranged from $1.37fkdnth in ROS to $13.40/kW
month in New York City in the third quarter of 2018lides69-70)

A Compared to a year ago, average spot prices fell 63 percent in ROS, 50 perc

NE ‘. the GJ Locality, and 15 percent in Long Island; however, NYC spot prices ros
percent.
= L. | V Demandside drivers of capacity price changes include:
B I Peak load forecasts fell in all regions except for NYC, where an increase in the
S : forecast increased the overall requirement by 0.6 percent.

I LCRsincreased in NYC (2.3 percent) and Long Island (0.6 percent) but decrea:
the GJ Locality (2.2 percent) and NYCA (1.2 percent).

V On the supply side:

I Up-rates and other DMNC changes increased capacity N¥ci& by 27 MW, but
there was 130 MW net less imports from the prior year.

I Hudson Ave GT4 left the market via IIFO designation.

i Arthur Kill Cogen entered the market earlier in 2019 adding a small amount of
capacity to NYC.

POTOMAC
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Load Forecast and Actual Load
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Natural Gas and Fuel Oll Prices
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Average Internal Generation by Fuel Type in NYCA (GW)
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Day-Ahead Electricity Prices by Zone
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Real-Time Electricity Prices by Zone
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Charts:
PN Ancillary Services Market
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Day-Ahead and RealTime Ancillary Services Prices
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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 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 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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Net Imports Scheduled Across External Interfaces
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Efficiency of Intra-Hour Scheduling Under CTS
Primary PJM and NE Interfaces

Average/Total During Intervals w/ Adjustment
CTS - NY/NE CTS - NY/PIM
Both Forecast| Any Forecast Total Both Forecast| Any Forecast Total
Emors <= $20| Emor > $20 Emors <= $20| Ermor > $20
% of All Intervals w/ Adjustment 80% 4% 84% 43% 9% 52%
Average Flow Adjustment| Net Imports 31 18 30 4 -56 -7
(MW) Gross 110 154 112 76 134 87
Projected at Scheduling Time) $1.1 $0.0 $1.1 $0.4 $1.3 $1.6
Proguc“on Net Over- NY -$0.1 $0.1 $0.0 -$0.1 -$0.2 $0.3
Sa\?;gs Projection by: | NE or PIM $0.00 -$0.01 | $0.0 -$0.1 $1.2 $1.2
($ Million) Other Unrealized Savings -$0.05 -$0.03 -$0.1 -$0.01 $0.00 $0.0
Actual Savings $0.9 $0.1 $1.0 $0.2 -$0.1 $0.1
Actual $21.90 $49.90 $23.16 $22.70 $41.11 $26.01
Interface NY
Prices Forecast $22.83 $32.72 $23.28 $24.39 $39.68 $27.13
Actual $22.22 $41.34 $23.08 $22.06 $42.02 $25.64
(3/MWh) | NE or PIM
Forecast $20.94 $32.70 $21.47 $24.68 $74.22 $33.57
Price NY Fcst. - Act. $0.93 -$17.18 $0.11 $1.68 -$1.43 $1.13
Forecast Abs. Val. $2.23 $33.34 $3.63 $3.72 $23.14 $7.21
Emors Fcst. - Act. -$1.28 -$8.63 -$1.61 $2.62 $32.20 $7.93
($/MWh) NE or PIM
Abs. Val. $2.75 $21.06 $3.58 $4.03 $53.84 $12.97
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Day-Ahead and RealTime Congestion Value
by Transmission Path
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Day-Ahead Congestion Revenue Shortfalls
by Transmission Facility
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RT Congestion Value for Key Constraints and
Impacts on West Zone LBMPs

| Niagara-to-Packard: $6M

Walck Rd-to-Huntley 115: $3M — \
%W / \ Niagara-to-Gardenville 115: $3M

Packard-to-Sawyer 230: $1M

Packard-to-Erie St 115: $15M

Note: The map is a stylized depiction of the western New York system excluding some detail and including seﬁﬁ—
aggregation for simplicityror chart description, sestide82. TOMAC

© 2019 Potomac Economics -50- ECONOMICS
































































































