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Introduction

The State of New York (New York) is pursuing decarbonization of its economy with the goal of reducing
carbon dioxide emissions 40%by 2030 and 80%by 2050, relative to 1990 levels.! In support of thisand
other objectives, New Yorkhas adopted policies toreduce emissions in the electric power sector, including
the Clean Energy Standard. However, the wholesale electricity markets operated by the New York
IndependentSystem Operator (NYISO) donot fully align with these policy objectives. Asaresult, the
wholesale markets are restricted in their ability to signal cost-effective carbon dioxide (carbon) abatement
options and send effective price signals to retain needed units to sustain the reliable operation of the grid.
Acknowledging the social cost of carbon emissions, and capturing those impacts in the wholesale electricity

markets provides a market-oriented, cost effective, approach toharmonize state policy and NYISO markets.

The Integrating Public Policy Task Force (IPPTF) was created as a forum for the NYISO, New York State
Department of Public Service, New York State Research and Development Authority, electricity market
participants, members of the public, and interested stakeholders to explore concepts and proposals for
incorporating the social cost of carbon emissions in wholesale energy markets tobetter harmonize the

state’s energy policies and the operation of those wholesale markets.

On April 30,2018, a straw proposal was released outlining a potential designtoincorporate the social
cost of carbon dioxide emissions in the wholesale electricity markets (Carbon Pricing Straw Proposal). The
Carbon Pricing Straw Proposal reflected stakeholder inputand consideration of how the social cost of carbon
emissions would be integrated into the existing NYISO wholesale energy markets and related processes.2 On
August 2,2018, the NYISO published Carbon Pricing Draft Recommendations (Draft Recommendations)
incorporating the prior Carbon Pricing Straw Proposal, analysis of the proposal and stakeholder comments.
The Draft Recommendations aimed to propose market design concepts to incorporate the social cost of
carbon emissionsin a manner that (1) is economically efficient, (2) avoids major cost shiftsamong New York

customers, (3)is transparent, and (4) provides market and regulatory stability.

This [PPTF Carbon Pricing Proposal continues tobuild on these prior documents and represents
continued refinements of the market concepts based on additional input received from stakeholders,both
during IPPTF meetings and in writing3 and the analytical information provided to the task force. This[PPTF
Carbon Pricing Proposal provides the basis ofa carbon pricing market design for stakeholder consideration

and discussion within the NYISO’s shared governance process, starting with the Market [ssues Working

! New York Public Service Commissions, Order Adopting a Clean Energy Standard, 1ssued and Effective August 1, 2016. Available at
http://documents.dps.ny.gov/public/ Common/ViewDoc.aspx?DocRefld=%7B44C5D5B8-14C3-4F32-8399-F5487D6D8FE8%7D.

2 The Carbon Pricing Straw Proposal was developed based on knowledge and evaluation of all existing alternate proposals provided to the joint staff
team.

3 Stakeholder comments provided to the NYISO using the |PP_feedback@nyiso.com email address are posted with the IPPTF materials on the NYISO
website.
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Group (MIWG).

Overview of Carbon Pricing Concept

The NYISO would incorporate the social cost of carbon emissions intothe NYISO-administered
wholesale energy markets using a carbon price in dollars per ton of carbon dioxide emissions. The NYISO
would apply the carbon price by debiting each energy supplier a charge for its carbon emissions at the
specified price as part of its settlement.Suppliers would embed these additional carbon chargesin their
energy offers (referred to as the supplier’s carbon adder or adjustment in $/MWh) and thus incorporate the
carbon price intothe unit commitment, dispatch, and price formation through the NYISO'’s existing
processes. In addition to charging internal emitting generators, the NYISO would charge imports and credit
exports the LBMP carbon impact toprevent the carbon charges on internal generation from causing

emissions leakage and costly distortions.

Because the carbon charges on suppliers would increasethe variable costs of carbon-emitting
generation dispatched by the NYISO, a carbon charge would raise the energy market clearing prices
whenever carbon-emitting resources are on the margin (referred toas the carbon pricing effect on LBMPs,
or LBMPc). All suppliers, includingclean energy resources, would receive the higher energyprice, net ofany
carbon charges due on their emissions. A carbon charge would also provide incentives for innovative low
carbon technologies that may notyet be developed. Low carbon dioxide emitting New York resources,
including efficient carbon-emitting units, renewables, hydropower, and nucleargenerators, would benefit
from higher netrevenues. Load Serving Entities (LSEs) would continue to be charged the LBMP for
wholesale energy purchases, which would account for the carbon adder of the marginal units. The NYISO
would return the carbon charge residuals (Carbon Residuals), collected from carbon dioxide emitting

suppliersand netimports, to LSEs.4

The Gross Social Cost of Carbon

The New York Public Service Commission (PSC) would set the Gross Social Cost of Carbon (SCC)
pursuanttothe appropriate regulatory process. Itis envisioned thatthe Gross SCC would be setin a manner
thatis comparable toand compliments existingNew York State clean energy programs. Figure 1 reports the
Gross SCC levels through 2030, consistentwith the values used by the PSC to date. It also shows the resultant
Net Social Cost of Carbon (net of the expected RGGIprice). The NYISO would obtain and incorporatethe full

value of the Gross SCC without an initial transition mechanism. The detailsofthe PSC’s regulatory processes

“Residuals are the result of over (or under) collection in the NYISO markets. Inthis context, the residuals will be over collections that exist because the
payments to suppliers do not equal the charges to loads.
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are outside the scope of this proposal.

Figure 1: Gross and Net Social Cost of Carbon>

T rssce | RaGhhe. | Naisce

$nominal/US-ton $nominal/US-ton $nominal/US-ton
2020 47.30 6.56 40.74
2021 48.30 6.98 41.32
2022 50.48 7.39 43.09
2023 52.74 7.81 4493
2024 55.07 8.45 46.62
2025 57.48 9.09 48.39
2026 59.96 9.73 50.23
2027 62.52 10.35 52.18
2028 65.17 10.96 54.20
2029 66.54 11.58 54.96
2030 69.32 12.55 56.77

Some stakeholdershave indicated thatthey would prefer the NYISO toset the SCC. The NYISO believes
thisis inconsistent with the goal of coordinating wholesale markets and public policy. Stakeholders have also
indicated that they desire more information about how the SCC would be established and updated for
wholesale market use, and have suggested that this information is required to understand how the process
does notundermine confidence in the wholesale market. The NYISO expects these discussions to continue in
the MIWG. Some stakeholders have indicated that more clarity on these related regulatory processes is

needed priortoa NYISO governance vote on the proposal.

Application of the Carbon Price to Internal Suppliers

The majority of internal suppliersé participating in the wholesale energy markets would be subject to
carbon chargesin the wholesale energy market equalto the product of the applicable carbon price and their
point-of-production carbon emissions.” The applicable carbon price would be based on the PSC’s Gross SCC

with adjustments for RGGI allowance pricesfor those suppliersrequired tohold RGGI allowances. Generally,

5 The table is from Myers, Warren Recommended CO2 Value to Use in IPPTF Analysis, IPPTF (April 23, 2018), available at
https://www.nyiso.com/documents/20142/1393516/IPPTF%20C02%20Value%204%2023%202018%20final%20%20pd. pdf/9b8ad8e6-8766-
368e-43cd-171b55391ald. The Gross SCC derivation is explained in that document and is derived from the Interagency Working Group on Social
Cost of Greenhouse Gases, United State Government, Technical Support Document: Technical Update of the Social Cost of Carbon for Regulatory
Impact Analysis Under Executive Order 12866, August 2016 (Appendix A), central value (3%). The expected RGGI price is based on the August
2017 Base Case forecast for RGGI prices (in black). The blue values are interpolated. Inthe implementation, the NYISO expects to use the same
RGGI price as used in Reference Prices.

6 Suppliers electrically located in the New York Control Area.

7 “Point-of-production emissions” refer to the stack emissions or “burner tip” carbon dioxide emissions that can be directly tied to providing wholesale
energy and ancillary services, including those associated with start-ups, no-load levels and generations, not lifecycle emissions, with a few
exceptions discussed herein.
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suppliers covered by RGGI (currently, fossil-fuel-fired electric generating units with capacity of 25 MW or
greater) would be charged the Gross SCC minus the mostrecent RGGI price 8 and suppliers not covered by

RGGIwould incur a carbon price equal tothe Gross SCC.°

Internal Suppliers would report the point-of-production emissions associated with providing wholesale
electricmarket services, including energy and ancillary services. Emissions will include those associated

with startups, no-load levels, and generation directly tied to providing wholesale electric market services.10

To maintain consistency with New York State policy, emissions from Clean Energy Standard eligible
wholesale suppliers!! would not subject to the carbon charge. Emissions associated with participation in the
SCR, EDRP, DADRP, and DSASP programs would alsonot be subject tothe carbon charge. These resources,
approximately 1,390 MW of which currently participate in the NYISO markets, 12 are primarily non-emitting
resources, approximately 90% of all program MWs are pure load reduction with nolocal generation,13and

the remaining infrequently produce energy.

The NYISO would apply carbon charges to each supplier invoice. The NYISO would automatically
populate hourlyinitial emissions estimates for the supplier, unlessthe supplier provides those data. The
automatically populated datawould be based on the approved carbon component of the supplier’s wholesale
energy market Reference Levels. The NYISO had originally proposed that supplierswould self-report their
carbon emissions. However, this design was revised following feedback from stakeholders that they would

prefer an automatic process.

The NYISO would require suppliers to submit emissions true-ups within 60 days of the initial invoice
(e.g., by mid-March for the January billing month). This timeline would allow true-ups toappear on the 4
month invoice. The NYISO would penalize suppliers who fail to submit the true-up within 60 days of the

initial invoice. Suppliers would be able to further true-up emissions data after the 4 month invoice and

8 The RGGI allowance prices used would, where possible, be the same as the RGGI allowance prices used in Reference Levels.
9 Resources with non-standard treatment (for example, cogeneration resources).

10 These are “Burner tip” carbon dioxide emissions and do not cover upstream/fugitive carbon dioxide emissions or other greenhouse gas emissions
(methane, nitrous oxide, etc.). Emissions associated with heat and/or steam sales fall outside the scope of a wholesale electric sector carbon
charge and such cogeneration resources will report emissions with the provision of wholesale electricity and ancillary services excluding emissions
associated with heat and steam sales. These resources will be expected to work with the NYISO to establish a reference emissions allocation
method. Similarly, tariff defined Behind-the-Meter Net Generation (BTM:NG) resources will report emissions associated with the provision of
wholesale electricity and ancillary services. These resources will also be expected to work with the NYISO to establish a reference emissions
allocation method. DER aggregators will also report emissions associated with the provision of wholesale energy and ancillary services. These
resources will also be expected to work with the NYISO to establish a reference emissions allocation method.

1 Clean Energy Standard Order, Appendix A available at http://documents.dps.ny.gov/public/ Common/ViewDoc.aspx?DocRefld=%7bB3777382-228F-
4268-A674-6B5B93B8614B%7d .

12 NYISO Filing of 2018 Semi-Annual Reports on New Generation Projects and Demand Response Programs, available at
https://www.nyiso.com/documents/20142/1405241/20180601-Trnsmttl-Ltr-Smannl-DR-NG-Rprts-public. pdf/10e64927-e93a-dbdb-28a6-
26866f23b87b.

18 See Gilbraith, Nathaniel NYISO Carbon Charge Proposal for: Wholesale Suppliers Subject to the Carbon Charge and Applicable Carbon Emissions,
IPPTF (October 22, 2018) available at
https://www.nyiso.com/documents/20142/37 16381 /applicable%20carbon%20emissions_for%20discussion. pdf/7683a585-d9b2-fa86-53bd-
1f5d6f652c¢71.
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before the final bill closeout. The emissions data submission and timelinealign with the current final bill

closeout timeline.

Some stakeholders have asked that certain specific technology types should be considered non-emitting.
Should state policy change so thata different set of units are considered non-emitting, the NYISO would use
the successor to Appendix A of the Clean Energy Standard Order. Some stakeholders have also expressed
concern that the proposed emissions submissions are too onerous and should be better aligned with existing
federal emissionsreporting requirements. This proposal balances the need for accurate wholesale bills with

the existing reporting mechanisms.

The NYISOis not proposing to change existing energy market mechanics or supplier offer proceduresin
order to incorporate a carbon price. Suppliers are expectedto add their carbon chargesinto each applicable
component of their energy offers (i.e, startup, minimum generation, and/or incremental cost curves).
Supplier energy market payments would continue tobe based on the full LBMP, which would rise due to the

carbon charge when carbon-emittingresources are on the margin.14

The NYISO would calculate and publish the LBMPc for the Real-Time Market (RTC and RTD), including
the “look-ahead” intervals. Publishing the LBMPcwould provide carbon pricing transparency to the
market.15 The LBMPcis also needed todetermine the adjustmenttothe payments for importand export

transactions and effectuate the recommended allocation of Carbon Residuals.

The NYISOwould determine and publish the LBMPcafter the completion of each Real-Time Market run,
as the NYISO’s market software will not automatically calculate the LBMPcsince the carbon charge will be
included in suppliers’ energy Bids, with fuel costs and other relevant costs. To calculate the LBMPc, the
NYISO would identify the marginalunit and its approximate marginal carbon emissions. This, combined with
the shift factors of the transmission constraints and delivery factors for transmission system losses would
provide the necessary information to determinethe carbon component of each Zonal LBMP and each
external proxy generator bus price.1¢ The NYISO would post a single LBMPc for each zone and external proxy
generator bus. The binding real-timeinterval (nominally 5-minutes) would determine the Carbon Residual

allocation and the import/export settlements.

Some stakeholders have indicated thatthe NYISO should calculate the LBMPc for every PTID so that it

141 BMPs will also rise when flexible hydropower or storage resources are on the margin since their opportunity costs will reflect the carbon effect on
LBMPs.

15 The LBMPc would be posted at a nominal 5-minute granularity. When the posting occurs will depend on the time required to calculate LBMPc. The
NYISO is targeting posting as soon as possible after the completion of each market run. More information about the calculation can be found in
the July 9, 2018 IPPTF presentation “LBMP Carbon Impact (LBMPc),” the October 29 IPPTF presentation “LBMP Carbon Impact (LBMPc)
Calculation and Transparency,“ and the November 26, 2018 IPPTF presentation “Additional Updates tothe Carbon Pricing Proposal.”

16 See LBMPc Formulation - Draft, IPPTF (October 29, 2018) available at
https://www.nyiso.com/documents/20142/3716686/10.29.2018%20LBMPc%20Formulation%20DRAFT. pdf/180e88ba-eb70-c55a-9b69-
95e6bala285a.

DRAFT FOR DISCUSSION PURPOSES ONLY IPPTF Carbon Pricing Proposal 7


https://www.nyiso.com/documents/20142/3716686/10.29.2018%20LBMPc%20Formulation%20DRAFT.pdf/180e88ba-eb70-c55a-9b69-95e6ba1a285a
https://www.nyiso.com/documents/20142/3716686/10.29.2018%20LBMPc%20Formulation%20DRAFT.pdf/180e88ba-eb70-c55a-9b69-95e6ba1a285a

ISO

could be used for contractual settlement. The NYISO believes that the current proposal to post the LBMPc
for load zones and proxy generator busses will provide transparency while alsobalancing the complexity
and the ability to post the information in a timely manner. Concerns were expressedabout how the NYISO
will identify the marginal units and thatthe NYISO should considerdifferent methods for identifying these

units. The NYISO expectsthese discussions to continue in the MIWG.

Application of the Carbon Price to External Transactions

Applyinga carbon charge only to internal resources would make them less competitive compared to
external resources. Imports would increase, potentially up to the transmission limits, and exports would
decrease. Production would shift toresources outside of New York that would not otherwise generate—
resources thatare costlier and likely higher-emitting.17 Such distortions would undermine the State’s energy,

environmental and economic objectives.

To avoid creating such distortions, the NYISO proposes toapply carbon charges to external transactions
such that they compete with internal resources (and each other) as if the NYISO was not applyinga carbon
charge to internal suppliers (i.e., on a status quo basis). Imports would earn the LBMP without the carbon
effect, at the relevant border; similarly, exports would buy energy at the LBMP without the carbon effect.18
Thiswould apply to all external transactions, with no unit-specific or portfolio-specific exceptions for
existing or new clean energy resources. Carbon charges (and credits) would only apply to transaction MWs
that flow in real-time becauseit provides the appropriate signalwhen comparing imports and exports to
actual internal generation.!9 Import and exportschedules would continue tobe determined as they are

today, via the system optimization software, based on import and export bids. 20

The benefits of this approach are that it creates alevel playing field for imports and exports, prevents
distortions from the way imports and exports participate today (i.e, the status quo), is transparent,
implementable,and sends price signals within New York consistent with the State’s value of carbon

emissions.21 The drawback of this approach is that it does not incentivize cost-effective carbon abatement

7 This frequently referred to as “leakage.”

18 And wheel-through transactions would pass through without being subjected to carbon charges other than the difference between entry and exit
points (as they are already assessed congestion and marginal losses today). They would face the equivalent of an import transaction atthe entry
point plus an export transaction at the exit point.

19 The NYISO had initially proposed forecasting the LBMPc for external transactions and then charging/crediting that LBMPc. This was changed to the
current proposal because the forecasting risk is more appropriately born by those who can best manage the risk. Traders are better situated to
manage that risk than loads. Especially since emissions rates are highly correlated with the generator heat rates.

20 Should the treatment of carbon dioxide emissions change in neighboring control areas or at the federal level, the NYISO would expect to review with
stakeholders the need and appropriateness of these rules for imports and exports.

A The alternative approach that was considered was to charge for the SCC to external resources based on the marginal emissions consequences of the
transaction. Under such an approach, importers would be paid the full LBMP and charged for the carbon emissions of the marginal emissions
consequences of the transaction (note that this is not necessarily the marginal resource in the neighboring region. For example, if it causes a
change in other exports from the neighboring region). Exporters would be charged the full LBMP and paid the full LBMP in the neighboring market;
exports from NY would pay for their carbon emissions.
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outside of New York; however, analysis from the Brattle Group?2indicates that there are limited
opportunities toachieve additional carbon abatementby incentivizing carbon abatementoutside of New
York. It finds thatamong NYISO’s neighbors, thereis no evidence of underutilized low-emittingresources
whose output could increase if only offered a higher price. The only opportunity found toreduce emissions

in the operating timeframe?23 wouldlikely be reductions in coal-based imports from PJM.24

Some stakeholders have indicated thatthey would prefer the NYISO to charge externalresources for
their carbon emissions based on the marginal emissions consequences of the transaction and that the NYISO
should use the long run marginal emissions consequencesofthe transaction. Stakeholders have also
requested additional analysis todetermineifthere are additional non-New York emissions reduction
opportunities. The NYISO recommends moving forward withthe proposal above. If, following the
implementation of carbon pricing, the distortions described by certain stakeholdersappear,the NYISO and

its stakeholders could consider enhancements to the treatment of external transactions at that time.

Allocation of the Carbon Residuals to Loads

LSEswould pay the full LBMP, including the effect of the carbon charge on LBMP, but the NYISO would
allocate any Carbon Residuals collected from suppliers backtothem. The NYISO would apply these Carbon
Residuals toeach LSE invoice. How the LSEs would allocate the Carbon Residuals to customers is outside the

scope of this document.
Anywholesale allocation mechanismshould be evaluated against at least two design objectives:

= Aligning LBMPs with the marginal cost of serving load, to incentivize customerstoreduce
emissions when economicto doso (accounting for externalities). LSEs in zones with higher carbon
effects on LBMPs would still pay more on net than other LSEs, providing a stronger price signal to
reduce consumption where marginalemission rates are highest.

= Avoiding major cost shifts among customers, as carbon charges will impact customer costs, and
the allocation of carbon residuals may moderate that impact. More of the residuals would be
allocated tothe customers whobear a greater cost of carbon pricing, thusreducing (butnot
eliminating) differences among LSEs in the net cost they face from carbon pricing.

The NYISO proposes that the Carbon Residual be allocated among LSEs via a proportional allocation

2 Newell, Sam, Revenue Allocation and Seams Options, IPPTF (September 24, 2018) available at

https://www.nyiso.com/documents/20142/2625121/2018 09_20%20Zonal%20and%20Seams%20Issues.pdf/17f965¢c7-bcda-3b9f-Oble-
19958d2c6574.

3 Marginality must be considered in the operating timeframe, not the investment timeframe because if there are no existing underutilized low emitting
resources that could produce more energy if only offered a higher price, setting a low import rate could cause unintended consequences. For
example, diverting clean resources from other locations where they offset higher emissions. Setting a high import charge could discourage
investment outside of New York in low-emitting resources but that can be addressed through other mechanisms.

24 Based on some additional feedback the NYISO also considered whether the external proxy bus LBMPs should be posted without the carbon effects
rather than establishing a settlement mechanism that applies a carbon charge to imports and a credit to exports for each transaction. This
approach was not adopted because it would complicate existing contractual arrangements including Transmission Congestion Contracts.
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(Proportional Allocation) that provides an equal percentage of carbon charges backto each LSE, that s, it
equalizesthe ($/MWh Residual Allocation)/LBMPc. The methodology would compensate for zonal

differencesin the carbon component of the LBMP. This allocation avoids major cost shifts among customers.

The NYISO originally proposed the carbon charge impactlevelizing approach?5 (Levelizing Allocation),
which was thought to prioritize avoiding major cost shifts among customers; more of the residuals would be
allocated tothe customers whobear a greater cost of carbon pricing, thus reducing differences among LSEs
in the net cost they face from carbon pricing. Furtheranalysis2¢ indicated that the Levelizing Allocation over-
shot the allocation to the customers whobear higher carbon costs once the impact on RECand ZEC prices,
TCC values and the dynamic effects on LBMPs were accounted for. Therefore, the NYISO proposes the

Proportional Allocation described above to effectively avoid major cost shifts among customers.

Two other alternative approaches were considered; returning the Carbon Residuals toall LSEs on a
load-ratioshare basis (Load-Ratio Allocation)2? and returningthe Carbon Residuals to LSEs using an
allocation such that all zones would see the same net percentage increasein LBMP, net of the residual
allocation (Proportional Percentage Levelization). Compared tothe proposed approach, both would provide
LSEswith a price signal more reflective of the carbon implications of their consumption. However, they could
create equity concerns by causing greater differences in the net cost of carbon pricing across LSEsand were

therefore not selected.

Stakeholders provided feedback during the IPPTF thatthe $/MWh Carbon Residual allocation rate
received by the LSE should be publicinformation. Today, the LBMP posting by load zone provides
transparency towhat LSEs are paying. When the carbon pricingproposal is adopted, the amount paid by
consumers will be offset by the $/MWh Carbon Residual allocation rate attributable to thatload zone. The
NYISO proposes to provide transparency by posting the $/MWh Carbon Residual allocation rate perload

zone on its website.

Interaction of the Carbon Charge with Existing Renewable Energy Credits

Some stakeholders expressed concern thatifthe NYISO implements carbon pricing in the wholesale
energy markets, certain resources may receive compensation for the same carbon reduction benefits twice;
once from state REC payments, and once from the NYISO’s carbon charge. In response tothese concerns, the

NYISOinitially proposed chargingresources with pre-existingREC contracts the zonal LBMPc.

5 Each LSE faces the same $/MWHh net of carbon payments, when possible.

% Newell, Sam, Revenue Allocation and Seams Options, IPPTF (September 24, 2018) available at
https://www.nyiso.com/documents/20142/2625121/2018 09 20%20Zonal%20and%20Seams%20Issues.pdf/17f965c7-bcda-3b9fOble-
19958d2c6574.

2 Each LSE receives the same $/MWh residual allocation.

DRAFT FOR DISCUSSION PURPOSES ONLY IPPTF Carbon Pricing Proposal 10


https://www.nyiso.com/documents/20142/2625121/2018_09_20%20Zonal%20and%20Seams%20Issues.pdf/17f965c7-bcda-3b9f-9b1e-19958d2c6574
https://www.nyiso.com/documents/20142/2625121/2018_09_20%20Zonal%20and%20Seams%20Issues.pdf/17f965c7-bcda-3b9f-9b1e-19958d2c6574

ISO

Attwo stakeholder meetingsand in written and verbal comments, stakeholders described concerns
with the concept of charging resources with pre-existing REC contracts the LBMPc. The concerns expressed
were questioning ifthere was a double payment, questioning the effectiveness of the proposed remedy and

illustrating unintended consequencesofthe proposal.

The NYISO spent several months considering the feedback from its stakeholders and investigating
approaches for resources with pre-existing REC contracts. The NYISO isnolonger proposing toinclude a

mechanism for charging resources with pre-existing REC contracts the LBMPcbecause:

e Carbon pricing’s primary focus is on internalizing the cost of carbon emissions within the

wholesale market,

e The REC payment does not necessarily equatesolely toa payment for carbon abatementor
avoidance, whereas Carbon Pricing is focused solely on internalizing the cost of carbon

emissions within the wholesale market, and

e Chargingthe LBMPctoresources with pre-existing RECs could create unintended consequences,
such as increasing the uncertainty in the value of RECs going forward. This increased
uncertainty could make it difficult for renewable developers to secure bank financing and place

existing REC holders at risk given existing contract structures.

Carbon Pricing Impact on other NYISO Administered Markets

The IPPTF process also considered the effect on other NYISO-administered markets and processes.

In order to understand the potential impacts on the Installed Capacity (ICAP) marketand the ICAP
Demand Curve, several cases were run using the current Net EAS Model, using two separate datasets, and

presented tothe IPPTF.28

Generator revenue changes would impactthe Installed Capacity market; however, the changes tothe
reset processimplemented in 2016 were intended to allow for the ICAP Demand Curves to capture changes
in market conditions over time, including the impacts of changes to market rules. As contemplated by the
revised procedures, the resulting impacts ofimplementing Carbon Pricing in the wholesale electricity
markets should berolled into Net EAS Revenue estimates throughthe existingannual update process.
Adjustments tothe Net EAS Model to allow for incorporation of Carbon Pricing once implemented willbe

evaluated and discussed as part of the upcoming reset process. Noadditional changesto ICAP policies or

8 Patterson, Ryan, Effects of Carbon Pricing on ICAP Demand Curve Net EAS Revenues, IPPTF (October 11, 2018), available at
https://www.nyiso.com/documents/20142/3715284/IPPTF%20-%20Net%20EA S%20Carbon%20Impact.pdf/4a757498-
836d-1edf-2ed7-76cc59dad52c.
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procedures were identified.

The NYISO’s existing Planning processes will capture price changes as necessary. No extensive changes
to Planning processes would be necessary. Noother changesto NYISO administered marketshave been

identified.

Conclusion and Next Steps

Based on the work done within the IPPTF, incorporation of the societal cost of carbon emissionsintothe
NYISO-administeredwholesale energy markets will efficiently align state decarbonization policies and
wholesale electricity markets. The NYISO anticipatescontinued collaboration with its stakeholders, the New
York State Department of Public Service, and the New York State Energy Researchand Development
Authority on pricing carbon emissions in the wholesale energy markets within the NYISO’s shared

governance process.
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Glossary of Terms

Carbon Price: The dollar per ton ($/ton) price the NYISO charges suppliers for their carbon emissions.

Carbon Charge: For internal suppliers, the total dollar amount charged for their emissions. For importers, the
total dollar amount charged such that they compete on a status quo basis as if the NYISO was not applying a
carbon charge to internal suppliers.

Carbon Adder: The additional costs in dollars per MWh ($/MWh) that suppliers include in their energy market
offers due to the carbon charges.

Carbon Effect on LBMPs: The LBMP increase in dollars per MWh ($/MWh) due to the carbon adder of the
marginal unit for each time interval and location. Also referred to as LBMPc.

Carbon Charge Residuals (or Carbon Residuals): The total dollar amount of carbon charges collected by the
NYISO from suppliers and allocated to loads.

Energy Reference Level: Aresource’s estimated marginal cost to produce energy in the wholesale energy
markets.
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Proposal Summary Table

Design Topic Carbon Pricing Proposal2® ‘
Setting the Gross Sodial The New York Public Service Commission would set the Gross Social Cost of Carbon
Cost o% Carbon pursuantto the appropriate regulatory process.

Approach: Internal suppliers would be subject to carbon charges equal to the product
of their point-of-productioncarbon emissions and the applicable per-unit carbon price

Emissions: Internal suppliers, including self-scheduled resources, would report
emissions of theirsupplyfleet
= Tier 1 eligible resources underthe Clean Energy Standard are assumed to have
Zero emissions
= Cogenerationresources would be charged basedon the portion of theiremissions
associated with electrical generation
= Behind-the-meter generation resources would be charged foremissions
associated with net injections to the grid
= Emissions associated with participation in the SCR, EDRP, DADRP, and DSASP
programs would not be subject to the carbon charge

Carbon Price: The NYISO would determinethe carbon charge (in $/ton) dependingon
whetherinternal physical suppliers are covered by RGGI
. = Suppliers covered by RGGI would be charged a carbon price equal to the Gross
Application of Carbon SCC minusthe most recently posted quarterly carbon price
= Suppliers not covered by RGGI would be charged a carbon price equal to the
Gross SCC

Market Operations:
= Suppliers would be expected to embedthe carbon charge into their energy offers
= Suppliers would continue to receivethe full LBMP and will be debited theircarbon
charges during settlement
= The NYISO would apply carbon chargesto each supplier invoice, automatically
populating initial emissions estimates for the supplier, unless the supplier
provides those data.
= Differences between estimated/ self-reported emissions and actual emissions
would be corrected via the true-up settlements process
LBMPc:
= The NYISO would calculate and publish the LBMPcfor RTC and RTD, including
look-ahead intervals. Publishing the LBMPc would be used to provide market
transparency, adjust payments for import and export transactions, and effectuate
the recommended allocation of Carbon Residuals.

Price to Internal Suppliers

Approach:
= Importsand exports would compete with internal resources on a status quo basis,
L as if there were no incremental carbon charge applied withinthe NYISO
Application of Carbon = No unit-specific or portfolio-specific exceptions
Price to External ,
Transactions Market Operations:
= Transactions would see the full LBMP but imports would be debited and exports

would be credited a carbon charge that reflects the expected carbon effect on the
LBMP

3 Unless otherwise noted, items in bold in this column represent an update from the NYISO’s April 30, 2018 “Carbon Pricing Straw Proposal,” available
at the following link:
https://www.nyiso.com/documents/20142/1393516/Carbon%20Pricing%20Straw%20Proposal%2020180430.pdf/e9003d1e-0557-5292-0f7f
24dbcfd68ach.
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= Only transactions flowing in realtime will be debited/credited the real-time
LBMPc30

= Wholesale load would continue to paythe full LBMP, but will be allocated a portion
of the carbon charge residuals, using the proportional allocation methodology31

Allocation of Carbon = Allocation by Load Serving Entities to customers would be under PSC jurisdiction

E::(;ie Residuals to pursuantto the appropriate regulatory process

= The NYISO proposes to provide transparency by posting the $/MWh carbon charge

allocation rate per load zone on its website.

Interactor of the Carbon = The NYISO is not proposing to include a mechanism for charging resources with
Charge with Renewable pre-existing REC contracts32
Energy Credits

Capacity Market:

= The NYISOwould direct the Demand Curve Reset Consultant to consider the effects

Changes to Other NYISO of carbon pricing on the net cost of new entry of the proxy unit

Markets and Planning

Transmission Planning:
Processes g

= The NYISO’s existing Planning processes will capture price changes as necessatry.
No extensive changes to Planning processes would be necessary.

3°Previously, the NYISO had proposed to forecast, set, and publish applicable carbon charges and credits (in $/MWh) for each interface prior to day-
ahead and real-time offer submission deadlines.

31 The NYISO originally recommended the levelized allocation methodology, as described in the “Allocation of the Carbon Residuals to Loads” section of
this document.

32 See the “Interaction of a Carbon Charge with Existing Renewable Energy Credits” section for more information on this topic.
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Appendix

LBMPc- To calculate an after-the-fact estimate of LBMPc for a target resource (e.g., load zone or proxy)
the NYISO will first calculate the incremental production at the marginal units fora 1 MW incremental
demand at the target resource and then approximate its marginal carbon charges as the summation of the

product of thisincremental marginal unitproduction withthe unit’s cost of carbon.
M = the set of Marginal Resources
NC = the set of binding transmission constraints

GFix=the shift factor for resource i on constraintk (the Shift Factor measures the incrementof
constraint flow for an incremental injection at resource iand a corresponding withdrawal at the

Reference Bus)
DF; = the delivery factor for bus i to the system Reference Bus
CBi=thereference level estimatednet carbon charge from the bid of each marginal resource

P; = resourceienergyinjection.

Givenatargetresourcej, the incremental marginal resource production, P;, is calculated by solving a

system of equations of the following form.

M
power balance: Z(DFi * P;) = DF;

=1

M
transmission constraint k € NC: (GFi_k * PL-) = GFj

i=1

The LBMP Carbon Impact, LBMPcwill be calculated based on the estimated carbon adder presentin the

bid of each marginal unit.

M
LBMPCJ = ZCBL * Pi
i=1
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