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Background

= Atthe November 5, 2019 ICAPWG/MIWG meeting, the
NYISO reviewed the market design concept proposal
for Constraint Specific Transmission Shortage Pricing.

* |n response to stakeholder requests, this presentation will provide
further analysis of the historic constraint costs associated with base
case (pre-contingency) and post-contingency constraints.
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Market Desigh Concept Proposal

= [nits February 15, 2019 presentation, the NYISO proposed to implementa

revised approach to the current transmission constraint pricing logic consisting
of the following components:

1. Establish a revised six-step transmission demand curve mechanism for

facilities currently assigned a non-zero constraint reliability margin (CRM)
value.

2. Applya non-zero CRM value to internal facilities currently assigned a zero
value CRM, with a separate demand curve mechanism for such facilities.

3. Maintainthe current single value $4,000 shadow price capping method
for external interface facilities (zero value CRM) permitting the continued
use of constraint relaxation.
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Market Design Concept Proposal: Non Zero CRM Facilities
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Assessment of costs for Base Case
and Contingency Constraints

DRAFT - FOR DISCUSSION PURPOSES ONLY
© COPYRIGHT NYIS02019. ALL RIGHTS RESERVED.



Transmission Constraint Cost Analysis

= Stakeholders have previously requested that the NYISO provide
additional data comparing the historical constraint costs
associated with base case and post-contingency transmission

constraints.

* As previously discussed, the first three steps of the proposed 6 step transmission
demand curve for non-zero value CRM facilities are intended to capture 99% of
the historical cost of solving the transmission constraints through physical re-
dispatch.
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Transmission Constraint Cost Analysis

= The analysisuses historicdata for RTD binding constraints from July 2017 through

February2018

Constraints with Shadow Prices equalto $350, $1,175, and $4,000 per MWh were removed from
the dataset duetorepresenting constraints resolved by capacity from the transmission demand
curve mechanism rather than re-dispatch of physical resources

* Constraints with a Shadow Price of less than $1/MWh were also removed from the dataset

= Analysis performed includes a shadow price comparison across non-zero value

CRM facilities using two distinct datasets:
 Dataset 1: Limitedto facilities that had bothbinding base case and post-contingency constraints
during the evaluation period.
 Dataset2: Includesall facilities that had either or both base case and post-contingency
constraints duringthe evaluation period.
e Distribution of shadow prices for base case and post-contingency constraints

e Percentage of base case and post-contingency constraints resolved at a shadow price greater than
$600/MWh (i.e., the proposed value for the third “step” of the proposed transmission demand curve for

non-zero CRM value facilities)
ISO::::
SYSTEM OPERATOR
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Non-zero value CRM facilities
with both base case and post -
contingency constraints
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Transmission Constraint Cost Analysis

= Shadow price comparison was performed for non-zero
value CRM facilities that had bothbase case and post-
contingency constraints binding during the period
analyzed (total 22 unique facilities in the dataset).

* Analysis across the facilities that have both cases binding provides a fair basis
for comparison of shadow costs associated with base case and post-
contingency constraints.
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Transmission Constraint Cost Analysis

= The chart shows that the Shadow Prices associated with base
case and post-contingency constraints are similar.
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Non-zero value CRM facilities
with either or both base case and post-
contingency constraints
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Transmission Constraint Cost Analysis

= Shadow Prices across all base case and post-contingency
constraints associated with all non-zero value CRM
facilities (total 92 unique facilities in the dataset) was
also analyzed.

* This analysis is intended to provide an additional means for evaluating relative Shadow
Price differences between all base case and post-contingency constraints.
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Transmission Constraint Cost Analysis

Shadow Price distributions are similaracross both base case and post-contingency
constraints

Total constraints = 78,875; Base case constraints = 33,920; Post- contingency constraints = 44,955.

_ Transmission Constraint Shadow Price Range

| 1-101 [101-201[201-301| 301-401 | 401-501 501 600
Base Case Constraints 89.4% 6.7% 2.5% 0.7% 0.2% 0.1% 0.3%
Post-Contingency 83.8%  10.0%  2.6% 1.1% 0.5% 0.9% 1.1%
Constraints

The percentage of constraints thatare resolved at a Shadow Price greater than
$600/MWh is similaracross both constraint types.

0.35% of base case constraints were resolved at a Shadow Price of greaterthan $600/MWh using re-
dispatch of physical resources.

1.14% of post-contingency constraints were resolved at a Shadow Price of greater than $600/MWh
using re-dispatch of physical resources. 'sohmm
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Conclusions

= Analysis of shadow prices across base case and post-
contingency constraints supports the NYISO’s proposed
market design.

 The analysis results do not support the need to differentiate transmission
shortage pricing values by constraint type (base case vs post-contingency
constraints).

= The NYISO treats all thermal constraints equivalently.

. Differentiating the “value” assigned to resolving constraints by type does not
align with the NYISQO’s overarching perspective that seeking to resolve all
thermal constraints is of equal importance from a system reliability
perspective.
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Next Steps
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Next Steps

= Atthistime, the NYISO has planned for the implementation of this
effort to take place in the 2022/2023 timeframe.

= Based on this, the following are the anticipated next steps for this
effort
* Consider alternative approaches to congestion pricing of multiple line
segments for the same facility.
e Thistopic was discussed on September 10, 2019.

* Revisit historical analysis with more recent data.
* Update dataset near the end of 2020/early 2021.

e Consider approaches to tariff changes.
 Complete Consumer Impact Analysis. A IS0
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Feedback/Questions?

®" Email additional feedback to:
Debbie Eckels, deckels@nyiso.com
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The Mission of the New York Independent System Operator, in
collaboration with its stakeholders, is to serve the public interest and
provide benefits to consumers by:

 Maintainingand enhancing regional reliability

* Operating open, fairand competitive
wholesale electricity markets

 Planningthe power system for the future

* Providingfactual informationto policy makers,
stakeholders and investors in the power
system

[}
WWw.nyiso.com
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Current Transmission Constraint Pricing Logic

= The NYISO assigns a CRM to facilities and interfaces to help manage
transmission modeling uncertainty.

 The CRM value represents a reduction to the appropriate
transmission facility rating or interface limit that is used to set the
effective limit in the market software

* Non-zero CRM values are applied to facilities to account for
Generation and Load uncertainty, and unscheduled loop flows in
the Real-Time Dispatch scheduling horizon.

e Zero-CRM values are applied to facilities that are generally located
within a generation pocket or at an external interface and therefore
are not able to provide a significantamount of margin on a
transmission limit.
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Current Transmission Constraint Pricing Logic

=  Thefollowing limits on Shadow Prices are applied in instances of transmission shortages (implemented
on June 20, 2017)

Demand Curve

- Pri

FacilityType Demand (MW) Price ($) rice Cap

Non-Zero CRM Upto S $350 $4,000
>5 to 20 $1,175

Zero-CRM N/A N/A $4,000

=  Forfacilities with a non-zero value CRM, the software will seek redispatch at a shadow price up to
$4,000 per MW, with consideration of the 20 MW of relief afforded by the two-step demand curve
mechanism.

=  Forzero value CRM facilities, the software will seek redispatch at a shadow price up to $4,000 per MW,
without consideration of any demand curve mechanism.

= Insituations where insufficient resource capacity is available to fully resolve a constraint, “relaxation”
is applied (see next slide for additional details).
NEW YORK
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Current Transmission Constraint Pricing Logic

= |n situations where insufficient resource capacity is
available to fully resolve a constraint, “relaxation” is
applied.

 To determine the applicable shadow cost for the transmission
constraint, the applicable limit for the facility is increased to a value
equal to the flow that can be achieved on the constraint by the
available resources (including the 20 MW of relief from the demand
curve mechanism, if applicable), plus 0.2 MW.

©COPYRIGHT NYISO 2019. ALL RIGHTS RESERVED 25
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Market Design Concept Proposal

= Non-Zero CRM Facilities: The NYISO proposesto implementa
revised, six-step transmission demand curve mechanism for
facilities currently assigned a non-zero CRM value

e EXpressly accommodatesthe various non-zero CRM values
currently utilized in the market.

e Establishes consistentcost values for shortages based on
specified percentage values of the CRM.

e The final “step” of the revised demand curve mechanism will
price all shortagesin excess of the CRM, thereby eliminating
reliance on constraint relaxation for resolving facilities assigned a
non-zero CRM value.

©COPYRIGHT NYISO 2019. ALL RIGHTS RESERVED 27



Summary of Transmission Demand Curve Structure

¢ = The first three steps of the curve should capture 99% of the historical cost of solving
the transmission system through physical re-dispatch.

e Supporting analysis determined that 99% of transmission constraints are resolved at
approximately $588 per MWh or less for the historic study period (July 2017 - February
v 2018)

= The fourth step should be established at a value that facilitates appropriate trade-

offs between products/services.

* Forexample, supporting analysis determined that $1,500 per MWh would facilitate trading
off SENY 30-minute reserves to secure certain SENY transmission constraints

= The value of the fifth step is intended to provide for continued pricingincreases
for worseninglevels of shortage between steps 4 and 6.

H = The sixth and final step on the curve is set at $4,000 per MWh.

e This value would be used to price all shortages in excess of the CRM value, replacing
reliance on relaxation for facilities assigned a non-zero CRM value 'sowzwvonx
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Proposed Transmission Demand Curve Structure

= The table below represents the proposed six-step transmission
demand curve mechanism MW/pricing structure applied to the non-
zero CRM values currently used in the market:

Proposed Demand Curve Steps

1 1 2 2 3 3 4 4 5 5 6 6

CRM Value (20% of CRM| Cost Value | (40% of CRM| Cost Value] (60% of CRM| Cost Value | (80% of CRM| Cost Value| (100% of CRM | Cost Value | (>100% of CRM | Cost Value

Value in MW)| ($/MWh) |Value in MW)| ($/MWnh) |Value in MW)| ($/MWh) |Value in MW)| ($/MWh) | Valuein MW) | ($/MWH)| Valuein MW) [ ($/MWH)
10 MW CRM 2 $200 4 $300 6 $600 8 $1,500 10 $2,500 >10 $4,000
20 MW CRM 4 $200 8 $300 12 $600 16 $1,500 20 $2,500 >20 $4,000
30 MW CRM 6 $200 12 $300 18 $600 24 $1,500 30 $2,500 >30 $4,000
50 MW CRM 10 $200 20 $300 30 $600 40 $1,500 50 $2,500 >50 $4,000
100 MW CRM 20 $200 40 $300 60 $600 80 $1,500 100 $2,500 >100 $4,000

©COPYRIGHT NYISO 2019. ALL RIGHTS RESERVED
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Rationale for the First Three Steps

= The following methodologywas used to support the derivation ofthe proposed
values for the first three steps of the revised transmission demand curve:

 Data presented on the following slide was derived from all RTD binding
transmission constraints from July 2017 through February 2018 (i.e., the data

period from the 2018 study)

 The following data filters were applied:
This data includes constraints resolved with shortage MW, excluding any Shadow Price that was set
by the current graduated Transmission Shortage Cost mechanism (i.e., Shadow Prices equal to

$350, $1,175 and $4,000 per MWh were removed from the dataset)
“shortage MW” means the sum of any demand curve MW provided through the graduated Transmission
Shortage Cost mechanism and any relaxation MW (i.e., constraint relaxation) that were relied upon to relieve

a transmission constraint
Constraints with Shadow Price of less than $1.00 per MWh were also removed from the dataset
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Rationale for the First Three Steps

Number of Median H H
Maximurm Shadow Price at: | compoines | 95% o7% % | senaara | s | @ Datain the chart represents constraints
in Grouping Deviation Price -di
All Constraints 84260 |$ 19815|$ 267.97|¢$ ©588.42 143 $ 2039 resolved th rOUgh there dISpatCh Of
Voltage Level 1
Interfaces 10462 | $ 22633|$ 261.77|$ 380.57 99 $ 49.73 ph)’SICal resources.
345 kV 20,688 S 11403|S 15857 |S 304.84 166 S 16.72 ° Constra |nts Wlth Shadow Prlces eq ual
230kV. 1,322 $ 713.98|$ 985.90 | $ 2,340.09 418 $ 114.54 o B ”
138kV 51,255 |$ 197.15|$ 28508 S 58844 121 [$ 17.77 tothe pricing values of the “steps” of
115 kV 533 $ 28518 (S 42342 S 506.04 114 S 91.54 the cu rrent graduated Tra nsmISSIOn
CRMValue Shortage Cost mechanismwere
100 10462 | S 22633|$ 261.77]$ 38057 99 $ 49.73 excluded.
50 11,263 | $ 161.65|$ 243.39|$ 713.98 228 $ 12.92
30 15281 | $ 18569 | S 24447 S 33104 81 $ 2221
20 41,869 |$ 20651|$ 32319|$ 600.14 139 $ 17.76 . e
0 5385 | S 6323]|S 7201|% 101.16] 143 |S 105 ™ Thetable showsthat99% ofthe blndlng
Location RTD constraints resolved through the re-
$1,159.88 | $ 2,211.78 | $ 3,583.55 612 $ 157.82 . .
ol emls e 13 TS 36 dispatch of physical resources forthe
$ 24279 27867|% 43227 176 $ 55.12 .
$3,133.38 | $3,267.71 | $3,651.33| 1009 |$ 8125 stu dy perIOd were resolved ata ShadOW
$ 23430|$ 277.58|$ 45117 105 $ 50.85 .
$ 21913 |$ 42364 $ 1,541.35 255 $ 36.87 Price 0f$58842 orless.
$ 204.82|$ 21514|$ 239.62 68 $ 49.76
$ 17533 |$ 26220]$ 588.65 127 $ 14.93 NEW YORK
$ 201.04|$ 25520|% 38277 90 S 21.25 _ 'sogfﬁs"?;ﬁ%ﬁ%m
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Rationale for the Fourth and Fifth Steps

= |nthe security constrained economicunit commitment and dispatch algorithms,
the objectiveis to minimize overall production cost while satisfying all applicable
constraints.

= The softwareis required to coordinate and co-optimize Energy and reserve
products.

= The NYISO reviewed certain potential trade-offs between Energy and reserve
products to provide insight.

= Forexample, the followingslide provides information related to an assessment of
reserve and Energy (transmission) trade-offs for the Leeds-PleasantValley
constraint.
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Rationale for the Fourth and Fifth Steps

= An RTD interval was evaluated involvingthe Leeds-PV line for the loss of Athens-PV
line constraint, during a period with little surplus of SENY 30-Minute Reserves

= Asimulation wasused to determine the price level at which the economicdispatch
would begin going short of SENY 30-minute reserves and convertingthat reserve to
energy to solve the transmission overload.

* The assessment incrementally increased the current $1,175 per MW price point of

the graduated Transmission Shortage Cost mechanism.

The case was rerun until the economic dispatch started convertingthe SENY 30-minutereserve to energy
This occurred ata value of approximately $1,500 per MW considering an average shift factor of approximately 33%for SENY

units onthe Leeds-PV constraint.

= After determining an appropriatevalue for the fourth step, a value for the fifth step
was derived to help provide for a graduated price increase between the fourth and
final (sixth) step
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Rationale for the Last Step

= The current $4,000 per MW maximum Shadow Cost value
remains appropriate and should be retained

e This value remains sufficient to facilitate efficient re-dispatch

of higher cost physical resources

* Forexample, this pricing value would be sufficient to facilitate redispatch of a GT with
at 25% shift factorand a cost of $1,000 per MWh

* To eliminate reliance on constraint relaxation for facilities assigned
a non-zero CRM value, this final step is extended to provide pricing
for transmission shortages beyond 100% of the applicable CRM
value
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Market Desigh Concept Proposal

= Current Internal Zero Value CRM Facilities: The NYISO proposes to
apply a non-zero CRM value to internal facilities currently assigned a
zero value CRM and utilize a separate demand curve mechanism for

such facilities.

e These facilities would not utilize the six-step demand curve mechanism
proposed for all other facilities assigned a non-zero CRM value.

e The NYISO proposes to apply a two-step transmission demand curve to
these facilities.

e Since many of these facilities are located out of generation complexes a
small non-zero CRM value is being proposed to avoid unnecessarily
reserving the available capability of these facilities.
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Market Design Concept Proposal : Current Internal Zero value
CRM Facilities

= Proposed transmission demand curve forinternal facilities currently assigned a zero value CRM:

Proposed Demand Curve ]

Internal Zero-CRM Facilities Apply a Sma" non-zero
CRM value of 5SMW to all
internal facilities currently
assigned azero CRMvalue.

= Upto 5 MW:is priced at
st | $100 per MWh.

= >5 MW is priced at $2,000
per MWh.

$2,500

$2,000

($/MWh)

$1,000

Proposed Constraint Cost Value

$500

50

[v] 1 2 3 4 ] ] T
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Rationale for First Step

Maximum Shadow Price at: 'c\‘::s‘z:nifs 95% 97% 99% Standard 2::2::: u Th e ta b I e Sh OWS th at 9 9 % Of
in Groupin Deviation Price . . .
All Constraints 84,262 : S 198.15|S 267.97|S 588.42 14; S 20.39 th e bl n d I ng RTD conStra I nts
Interfaces 10,462 \gOItazgzis.fs\IEIs 26177 $ 380.57 99 S 49.73 related to zero value CRM
345 kV 20,688 |$ 11403 |$ 15857 [$ 304.84 166 $ 16.72 e
230kV 1,32 [$ 713.98|$ 98590 | $2,340.09 | 418 | $ 114.54 fa Cl | |t|es th atwere reSO|Ved
138 kV 51,255 |$ 197.15|$ 285.08 |$ 588.44 121 $ 17.77
115 kv 533 $ 28518 |5 423425 506.04| 114 |$ 9154 th rou gh the re-dispatch of
CRMValue . f
100 10462 |$ 22633|$ 261.77|$ 380.57 99 $ 49.73 phyS|ca| resources for the
= o |+ mels auali ol s i on study period July 2017-
5 o R T ST TR R February 2018) were resolved
Location ata ShadowPrice of $101.16

$ 1,159.88 | $ 2,211.78 | $ 3,583.55 612

$
$ 6253[$ 69.29|$  96.19 137 |$ 23.65 Orless_
$ 24279 |$ 27867 (% 43227| 176 [ $ 55.12
$3,133.38 | $3,267.71 | $3651.33| 1009 |$ 8125
$ 23430|$ 27758 [$ 45117 | 105 [ $ 50.85
$ 21913 |$ 42364 [$1541.35| 255 [ $ 36.87
$ 20482 |$ 21514 (S 239.62 68 $ 49.76
$ 17533 |$ 26220 ($ 58865| 127 [ $ 14.93
$ 20104 [$ 25520 |$ 38277 90 $
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Rationale for Second Step

= The NYISO proposesto implement a $2,000 per MW
maximum Shadow Cost value for internal facilities currently
assigned a zero value CRM.

e This value is sufficient to facilitate efficient re-dispatch of

higher cost physical resources

» For example, this pricing value would be sufficient to facilitate the redispatch of
generators that have greater than 50% shift factors and a cost of $1,000 per
MWh

* Higher shift factors are typical for resources that are able to relieve a constraint
located in export constrained areas
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Market Desigh Concept Proposal :
External Interfaces

= External Interfaces: The NYISO proposes continued use of the current single value $4,000
per MW shadow price capping mechanism for external interfaces (i.e., the current pricing
logic forfacilities assigned a zero value CRM).

= Rationale:
 NERC rules require external interfaces to be scheduled to the same limit asthe
neighboring control areas.

 Applyinga demand curve mechanism for external interfaces is not appropriateasthe
only resources available for commitment are transactions and the Real-Time
Dispatch converts transactions to fixed interchangein which there are no resources

available.
e Due to the need to schedule to the same limit with external interfacesa CRM is not
applied.
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