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Purpose

= Atthe December 17, 2018 IPPTF meeting, the NYISO presented the IPPTF
Carbon Pricing Proposal

e This proposal provides the basis of a carbon pricing market design for
stakeholder consideration and discussion within the NYISO’s shared
governance process, starting with MIWG.*

= Atthis meeting, stakeholders requested the NYISO provide more detailed
examples of import and export transactions under carbon pricing.

* |n response to stakeholder feedback, this presentation provides
additional examples.

*See 12/17/2018 IPPTF presentation at the following link:

https://www.nyiso.com/documents/20142/3911819/20181217%20Carbon%20Pricing%20Proposal%20slides%20FOR%20P0O
STING.pdf/88530ccf-9a43-74ef-d31a-fo19d20f5418 ’so INBERNDENT

SYSTEM OPERATOR
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Background - IPPTF Carbon Prlcmg Proposal

= Apply carbon charges or credits to external transactions such that they compete with internal resources (and
each other) as if the NYISO was not applying a carbon charge to internal suppliers (i.e., on a status quo

basis)*
 Imports would be paid the LBMP and get a carbon charge equal to the carbon impact
(LBMPc), at the relevant border
* Conceptually, this is similar to an internal generator

e Exports would pay the LBMP and receive a carbon credit equal to the LBMPc at the
relevant border

 Wheel-through transactions have a two part carbon charge; they pay the LBMPc at the
import interface and are paid the LBMPc at the export interface

e (Carbon charges only apply to transactions that flow in real-time
= Thereal-time LBMPc, based on the real-time system dispatch, will be used to determine charges and credits.

*For further information, please see the IPPTF Carbon Pricing Proposal at the following link: NEW YORK
https://www.nyiso.com/documents/20142/2244202/IPPTF%20Carbon%20Pricing%20Proposal/60889852-2eaf-6157-796f- ’s INDEPENDENT
0Ob73333847e8https://www.nyiso.com/documents/20142/2244202/IPPTF%20Carbon%20Pricing%20Proposal/60889852-2eaf-6157-796f-0b73333847e8 SYSTEM OPERATOR
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Background - IPPTF Carbon Pricing Proposal‘“'ﬁ-?--L--n

= |mportand exportschedules will be determined as they are determined today, viathe system optimization
software, based on import and exportbids

= Traders may incorporate expected payments/charges into their bids
* Traders that do not do so face the prospect of receiving an undesired schedule

= The NYISO will create a new billing code for carbon charge settlements (i.e., the carbon charge will be a separate
lineitem on bills and invoices)

 Forexample,an import will see both a payment equal to the full LBMP (as they do now) and,
under a separate billing code, a charge equal to the carbon impact on LBMP on its bill

= Carbon charges/credits will only occurwhen energy flows in real-time

 Forexample,a day-ahead (DA) schedule that flows in real-time (RT) will result in a
charge/credit. A DA schedule that is bought out in RT (no flow) will not incur a carbon
charge/credit.

=  Proxy Generator Bus LBMPs are currently published on the NYISOweb site. The LBMPc will also be available on
the NYISO web site (the exact timing still needs to be determined).
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Background - LBMP, Posting

=  The NYISO is targeting the following post for LBMP; however, the ultimate implementation will depend on
whether the posting is technologically possible and necessary for market information:

 Compute and post the zonal LBMP. for RTD and RTC intervals, as well as RTC and RTD
look-ahead intervals, to provide information for transactions.

 Use the binding RTD interval (nominally 5-minutes) to determine the carbon credit
allocation, import/export settlements, REC resource settlements, and provide further
market transparency.

 Post the zonal LBMP;at a 5 minute granularity*

* When the posting occurs will depend on the time required to calculate LBMP,.

 The NYISO is targeting posting as soon as possible after the completion of each
market run.

*The NYISO intends to provide a posting granularity similar to the current real-time zonal LBMP postings: NEW YORK
http://www.nyiso.com/public/markets operations/market data/pricing data/index.jsp ’so INDEPENDENT
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Import and Export Transactions =
= |mport transactions into the NYISO market are paid the Proxy Generator

Bus price forthe applicable external control area.

* For example, an import with costs of $40/MWh in the PJM market
could sell at the $50 PJM Keystone Proxy Generator Bus price in the
NYISO market for a potential net revenue of $10/MWh.
= Export transactions out of the NYCA pay the Proxy Generator Bus price
forthe applicable external control area.

* For example, an export expecting a $50/MWh price in NE could buy at
the $40/MWh NE NPX Proxy Generator Bus price in the NYISO market
for a potential net revenue of $10/MWh.

= The examples in this presentation will focus on the Proxy Generator Bus
____price inthe NYISO market. I1ISO:::::..
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Import and Export Transactions

= Asstated, a carbon charge or credit only applies to
transactions that actually flow in real time.
 Thus, a DA scheduled transaction that does not flow in

RT will buy out of its position at the RT LBMP
consistent with the NYISO’s current settlement rules

 An importtransactionthat does not flow in RT will not be
charged LBMPc.

* An exporttransactionthat does not flow in RT will not be

credited LBMPc.
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Import Transaction Examples - Overview

= A Market Participant (MP) intendingtoimportinto the New York Control Area
(NYCA) will sell power at the proxy generator bus for the applicable control area in
the NYISO market.

Import from PJM
paid the NYISO
Proxy Generator

Bus Price PJM Keystone

Proxy
GeneratorBus vEw YoRK
’so INDEPENDENT

SYSTEM OPERATOR
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Import Example - Market Day-Ahead|Real Time
" g Import Cost $30.00 $30.00

Accurate Prediction . siatorrron
= |nthe example atright,the LBMP »52.59 552.59
LBMP §53.18 §53.18

importer bids to sell at a proxy
generator bus.

e Under carbon pricing, imports
would forecast LBMPc when
bidding into the DA and RT
Market.
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Import Example -
. am Market Day-Ahead|Real Time
Accurate Prediction Import Cost $30.00 | $30.00
= |nthe example at right, the Import Bid for Proxy e 5o e 5o
importer bids to sell at a proxy LBMP 552. 552.
enerator bus LBMP $53.18 $53.18
g Und b o . LBMPc N/A $22.59
° naer carpon pricing, IMmports .
would forecast LBMPc when LBMP minus LBMPc N/A 530.59
biddinginto the DA and RT Schedule 10 10
Market. LBMP Settlement $531.80 0
= The importer’sbidis scheduledin
the DA market.
E‘. Y‘ -!-JI“-—-: ___ ©COPYRIGHT NYIS0 2019. ALL RIGHTS RESERVED 15




Import Example -
Accurate Prediction

= |nthe example atright,the importer
bids to sell at a proxy generator bus.

* Under carbon pricing, imports
would forecast LBMPc when
bidding into the DA and RT Market.

= The importer's bid is
scheduled in the DA market.

e The resource flows and has net
revenue of $5.90.

ﬁ-—-—----2=:z=ﬂ'ri=:‘-!1==.

Market Day-Ahead | Real Time
Import Cost $30.00 $30.00
Import Bid for Proxy LBMP| $52.59 $52.59
LBMP $53.18 $53.18
LBMPc N/A $22.59
LBMP minus LBMPc N/A $30.59
Schedule 10 10
LBMP Settlement $531.80 0
LBMPc Charge/ Credit 0 -$225.90
Net Settlement $531.80 -$225.90
Bid Cost -$300.00 S0.00
Net Revenue N/A $5.90
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Import Example -
. Market Day-Ahead|Real Time
Under-Predict LBMPc Import Cost $30.00 | $30.00
= |nthe example atright,the importer Importll_sécli/fgr Proxy $30.00 | $30.00
bids to sell at a proxy generator bus. LBMP 531:00 553:18

* Under carbon pricing, imports would
forecast LBMPc when biddinginto
the DA and RT Market.
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Import Example -
. Market Day-Ahead|Real Time
Under-Predict LBMPc Import Cost $30.00 | $30.00
= Inthe example atright, the importer Import Bid for Proxy 2000 | €30.00
bids to sell at a proxy generator bus. tgmg 231'00 253.18
* Under carbon pricing, imports would LBMP N/A 522.59
forecast LBMPc when bidding into VIrC :
the DA and RT Market. LBMP minus LBMPc N/A_ | 530.59
: s : Schedule 10 10
= The importer’sbid is scheduledin th
e importer'sbidis scheduledinthe =00 o ent | $310.00 0
DA market.

—\ () (e
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Import Example -
. Market Day-Ahead | Real Time
Under-Predict LBMPc Import Cost $30.00 | $30.00
= |nthe example atright,the importer Import Bid for Proxy LBMP| $30.00 $30.00
bids to sell at a proxy generator bus. LBMP $31.00 $53.18
e Under carbon pricing, imports would LBMPc N/A $22.59
forecast LBMPc when biddinginto LBMP minus LBMPc N/A $30.59
the DA and RT Market. Schedule 10 10
= The importer'sbidis scheduledin the LBMP Settlement $310.00 0
DA market. :
LBMPc Charge/ Credit 0 -$225.90
 The resource flows and has net
revenue of -$215.90. Net Settlement $310.00 | -$225.90
 Thisis due to the factthat an
emitting resource was on the margin Bid Cost -$300.00 $0.00
in RT, whereas the import expected a Net Revenue N/A -$215.90
non-emitting resource to be marginal. méﬁéﬁﬁé‘%m

=- !EIE—; ~__ ©COPYRIGHT NYISO 2019. ALL RIGHTS RESERVED 19
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Import Example -
Market Day-Ahead|Real Time
DA LBMPc Higher Import Cost $30.00 | $30.00
= Inthe example at right, the Import Bid for Proxy
importer bids to sell at a proxy LBMP $52.59 | $52.59
generator bus. LBMP $75.00 | $53.18

* Under carbon pricing, imports
would forecast LBMPc when
biddinginto the DA and RT
Market.
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Import Example - AT
Market Day-Ahead|Real Time

DA LBMPc¢c ngher Import Cost $30.00 | $30.00

. Inth | it th Import Bid for Proxy
n the example atright, the LBMP $52.59 $52.59

importer bids to sell at a proxy LBMP $75.00 $53.18

generator bus. LBMPc N/A $22.59

 Under carbon pricing, imports LBMP minus LBMPc N/A $30.59
would forecast LBMPc when Schedule 10 10

biddinginto the DAand RT LBMP Settlement $750.00 0
Market.

= The importer’sbid is scheduledin
the DA market.
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Import Example -
. Market Day-Ahead | Real Time
DA LBMPc¢c ngher Import Cost $30.00 $30.00
Import Bid for Proxy LBMP| $52.59 $52.59
= |nthe example atright,the importer LBMP $75.00 $53.18
bids to sell at a proxy generator bus. LBMPc N/A §22.59
e Under carbon pricing, imports would LBMP minus LBMPc N/A $30.59
forecast LBMPc when biddinginto Schedule 10 10
the DA and RT Market. LBMP Settlement $750.00 0
= Theimporter'sbidis scheduledin the BMPcCh Credi 0 $225.90
DA market. c Charge/ Credit - .
e Adifferentresource, likely with lower Net Settlement $750.00 -$225.90
emissions cost, is marginalin RT.
e The resource flows and has net Bid Cost -$300.00 $0.00
revenue of $224.10. Net Revenue N/A $224.10
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Overview

= An MPintendingto export from the New York Control Area (NYCA) will purchase
power at the proxy generatorbus for the applicable control areain the NYISO
market.

Export from NYISO
pays the NYISO

Proxy Generator m Keystone
Bus Price
Proxy
P

PJM Generator Bus IS0 s
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Export Example -

Accurate Prediction Market Day-Ahead [Real Time
Export Price (External Energy Price) $31.00 $31.00
= |nthe example atright, the Export Bid for Proxy LBMP $53.59 $53.59
exporter bids to buy at a LBMP $53.18 | $53.18
proxy generator bus.

 Under carbon pricing,
exports would forecast
LBMPc when biddinginto
the DA and RT Market.
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Export Example -

Accurate Prediction Market Day-Ahead |Real Time
Export Price (External Energy Price) $31.00 $31.00
= |nthe example atright, the Export Bid for Proxy LBMP $53.59 $53.59
exporter bids to buy at a LBMP $53.18 | $53.18
proxy generator bus. LB_'V'PC N/A $22.59
. Under carbon pricing, LBMP minus LBMPc N/A $30.59
exports would forecast Schedule 10 10
LBMPc when biddinginto LBMP Settlement $531.80 0

the DA and RT Market.

= The exporter'sbidis
scheduledin the DA
market.
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Export Example -
Accurate Prediction

= |nthe example atright, the
exporter bids to buy ata
proxy generator bus.

 Under carbon pricing,
exports would forecast
LBMPc when biddinginto
the DA and RT Market.

= The exporter'sbid is
scheduledin the DA market.

e The resource flows and
has net revenue of $4.10.

ﬁ____----g=:z=ﬂ|ri=:‘-!1?‘-§

Market Day-Ahead [Real Time
Export Price (External Energy Price) $31.00 $31.00
Export Bid for Proxy LBMP $53.59 $53.59
LBMP $53.18 $53.18
LBMPc N/A $22.59
LBMP minus LBMPc N/A $30.59
Schedule 10 10
LBMP Settlement $531.80 0
LBMPc Charge/ Credit 0 $225.90
Net Settlement -$531.80 | $225.90
Export Revenue $310.00 $0.00
Net Revenue N/A $4.10

=- !EIE—;__ ©COPYRIGHT NYISO 2019. ALL RIGHTS RESERVED
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Export Example -
Under-Predict LBMPc Market Day-Ahead |Real Time
Export Price (External Energy Price) $31.00 $31.00
= Inthe example atright, the Export Bid for Proxy LBMP $30.00 $30.00
exporter bids to buy at a proxy LBMP $25.00 | $53.18
generator bus.
_ ’ s os‘(STEM OPERATOR
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Export Example -
Under-Predict LBMPc

= |nthe example atright, the
exporter bids to buy at a proxy
generator bus.

 Under carbon pricing,
exports would forecast
LBMPc when biddinginto
the DA and RT Market.

= The exporter'sbid is
scheduledin the DA market.
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Market Day-Ahead [Real Time
Export Price (External Energy Price) $31.00 $31.00
Export Bid for Proxy LBMP $30.00 $30.00
LBMP $25.00 $53.18
LBMPc N/A $22.59
LBMP minus LBMPc N/A $30.59
Schedule 10 10
LBMP Settlement -$250.00 0
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Export Example -
Under-Predict LBMPc

= |ntheexample atright, the
exporter bids to buy at a proxy
generator bus.

e Under carbon pricing, exports
would forecast LBMPc when
bidding into the DAand RT
Market.

= The exporter’sbid is scheduled

in the DA market.

e The export bid has not
included an adjustment to
account for the LBMPc.

e The resource flows and has
net revenue of $285.90
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Market Day-Ahead [Real Time
Export Price (External Energy Price) $31.00 $31.00
Export Bid for Proxy LBMP $30.00 $30.00
LBMP $25.00 $53.18
LBMPc N/A $22.59
LBMP minus LBMPc N/A $30.59
Schedule 10 10
LBMP Settlement -$250.00 0
LBMPc Charge/ Credit 0 $225.90
Net Settlement -$250.00 | $225.90
Export Revenue $310.00 $0.00
Net Revenue N/A $285.90
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Export Example -
DA LBMPc H|gher Market Day-Ahead |Real Time
Export Price (External Energy Price) $31.00 $31.00
= Inthe example atright, the Export Bid for Proxy LBMP $80.00 $80.00
exporter'sbid is scheduled in LBMP $75.00 | $53.18
the DA market.
_ ’SOSYSTEM OPERATOR
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Export Example -
DA LBMPc H|gher Market Day-Ahead |Real Time
Export Price (External Energy Price) $31.00 $31.00
= Inthe example atright, the Export Bid for Proxy LBMP $80.00 $80.00
exporter'sbid is scheduled in LBMP $75.00 | $53.18
the DA market. LBMPc N/A $22.59
* Avresource with lower LBMP minus LBMPc N/A $30.59
emissions cost is marginal Schedule 10 10
in RT. LBMP Settlement -$750.00 0
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Export Example -
DA LBMPc H|gher Market Day-Ahead |Real Time
Export Price (External Energy Price) $31.00 $31.00
= Inthe example atright, the Export Bid for Proxy LBMP $80.00 $80.00
exporter'sbid is scheduled in LBMP $75.00 | $53.18
the DA market_ LBMPc N/A 52259
. Aresource with lower LBMP minus LBMPc N/A $30.59
emissions cost is marginal Schedule 10 10
in RT. LBMP Settlement -$750.00 0
 The resource flows with net LBMPc Charge/ Credit 0 $225.90
revenue of -$214.10. Net Settlement -$750.00 | $225.90
Export Revenue $310.00 $0.00
Net Revenue N/A -$214.10
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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

[}
wWww.nyiso.com
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