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Housekeeping reminders

m This call is being recorded for informational and convenience

purposes only. Any related transcriptions should not be reprinted
without ISO’s permission.

m These collaborative working groups are intended to stimulate
open dialogue and engage different perspectives.

m Please keep comments professional and respectful.
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Instructions for raising your hand to ask a

guestion

* |f you are connected to audio through your computer, open the
participant and chat panels on the bottom right.

« If you dialed in to the meeting, press *3 to raise your hand. %

* Please remember to state your name and affiliation before making
your comment.

* You may also send your question via chat to all panelists.
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Notice to Participants

Please be reminded, Commissioners and advisors from state public utility commissions may
be in attendance.
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Agenda

1:00-1:05
1:05-2:20
2:20-2:30
2:30—-3:45
3:45-4:00
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Welcome & Introductions Isabella Nicosia
Counterfactual Examples George Angelidis
Break

Accounting and Reporting Approach Anja Gilbert
Next steps Isabella Nicosia
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Working group progress to date

\

Principles Problem Assessment Resolution
Statements

\

J

}
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Greenhouse gas counterfactual purpose

m Reduce secondary dispatch due to GHG attributions in the IFM
by limiting them to resource capacity not scheduled in the GHG
counter-factual pass

¢ GHG attributions optimally attribute resource schedules to net import into
GHG regulation areas

¢ Secondary dispatch is the phenomenon where higher emitting resources
outside GHG regulation areas backfill for GHG attributions of lower
emitting resources to serve non-GHG regulation area demand, thereby
Increasing the atmospheric cost of emissions that is not captured in the
market solution
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Greenhouse gas counterfactual alternative methods

= No GHG Cost = CAISO method = Vistra et. al
o Like IEM, but (filed with and o Like IEM, but
without GHG bids pu approved by = without GHG bids
and GHG cost in FERC) ¢ No net import into
energy bids ¢ Like IFM, but GHG regulation
¢ Optimal net import \I/\thhout.GHG b_|ds areas
into GHG ¢ No net import into & No BAA transfers
regulation areas GHG regulation
Optimal BAA areas
M ¢ ¢ Optimal BAA
transiers transfers
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I
Greenhouse gas counterfactual: CAISO method

m Answers the question: what would have been the optimal solution
If GHG regulation areas were not in the market footprint?

¢ No GHG bids, thus no GHG attributions and no net import into GHG
regulation areas

¢ Optimal BAA transfers like in the IFM
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Greenhouse gas counterfactual: Vistra method

m Answers the question: what would have been the optimal solution
If GHG regulation areas were not in the market footprint and
there were no transfers between BAAS?

¢ No GHG bids, thus no GHG attributions and no net import into GHG
regulation areas

¢ No BAA transfers; BAA supply meets BAA demand
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I
Greenhouse gas counterfactual: No GHG Cost method

m Answers the question: what would have been the optimal solution
If there were not any GHG cost in the market footprint?
¢ No GHG cost in energy bids, no GHG bids, no GHG attributions

¢ Optimal net import into GHG regulation areas
e Used as reference for GHG attributions in IFM

¢ Optimal BAA transfers like in IFM
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Greenhouse gas market model and settlement

m GHG counter-factual schedules are used as reference for GHG
attributions in IFM

¢ GHG attributions have specific GHG bids
¢ GHG attribution is limited to (UEL — GHG Reference)

® Net import into a GHG regulation area is allocated to GHG
attributions for that area

¢ The shadow price of the allocation constraint is the marginal GHG cost for
the respective GHG regulation area

¢ GHG attributions are paid the respective marginal GHG cost
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Additional details for the No GHG Cost counterfactual
method

= Net import into a GHG regulation area above the counterfactual
reference Is allocated to GHG attributions for that area

m The counterfactual import reference has no resource-specific
GHG attributions and no GHG cost in the market

¢ It can be priced ex post at the product of the average emission cost of
external counterfactual resource schedules and the relevant carbon cost,
and charged to the GHG regulation area load

¢ The overcollection from the difference between the GHG revenue for the
Import reference at the marginal GHG cost and the average GHG cost (if
any) is returned to the GHG regulation area load
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Greenhouse gas counter-factual comparison

CAISO Method Vistra Method No GHG Cost Method

Overall IFM cost (objective
function)

Secondary dispatch

Settlement for GHG cost

Settlementimpact to GHG
regulation area load

Settlementimpact to load
outside of GHG regulation areas

&> California 1ISO

Baseline for comparison

Baseline for comparison

GHG attribution payment at the
marginal GHG cost

Baseline for comparison

Baseline for comparison

GHG Counterfactual

Lower because it allows higher
GHG attribution volume

Higher because it allows higher
GHG attribution volume

GHG attribution payment at the
marginal GHG cost

Lower because it reserves more
capacity for GHG attributions

Higher because it reserves
more capacity for GHG
attributions

Lowest because the import
reference is priced ex post at
the average emission cost

Lower because it resultsin
lower GHG attribution volume

GHG attribution payment at the
marginal GHG cost and
(optionally) import reference
average GHG charge to GHG
load

Lowest because import
reference is not priced on the
margin

Lowest because capacity is
attributed only above the import
reference
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Example (network)

. GHGArea 0O
GHGAreal i AA A BAA C

@_' D |—» @_' s I_’ i - 1
i [ T &

GHG Area 2 ; BAAB <:>_»
@—> L |_> L, I_. L Tec J

LT
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B Energy bid + Il GHG Cost
B GHG Area 1 bid/attribution
B GHG Area 2 bid/attribution
B GHG reference

Example (bids)

....................................................................................................................................................

M Optimal solution | GHGArea 0O
GHG Area 1 BAA A
©300@$4o+$35 M 3100@$55 L, 150 | Tac
Ly I_’ %
100@$3/100@$8
= a
T - [ Tas
GHG Area 2 BAAB
200@$30+$40 | 100@$50 150 Tac
(: NN 250 ‘—» L, “
L, I_’ §
i 100@$4/100@$9

LT
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BAA C
200@%$10 200@%$0
@—’ 200@%$0
200@$0
. 100
Ls
200@%$35
200@%$1
200@%$5
200@$60
. 200@%$2
200@%$7
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B Energy bid + Il GHG Cost
B GHG Area 1 bid/attribution
B GHG Area 2 bid/attribution
B GHG reference
B Optimal solution

....................................................................................................................................................

GHGArea0O

Tac

Example (No GHG Cost: reference pass)

«—

300

GHGArea 1 BAAA
| 1 1
300@%$40 250 : 00@$%$55 L3 50
(: >100 L, I—» ; (:Do
T, 150 i
T L 0 “ Tag
GHG Area 2 BAAB
200 |
@%$30 20 5 100@$50 L4 150
()200 N |—> ; .o '
TTé 50 |
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BAA C
200@%10
O
.200@$20
200

100
200@%35
200@%60
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Example (No GHG Cost:

B Energy bid + ll GHG Cost
B GHG Area 1 bid/attribution - -
B GHG Area 2 bid/attribution GHG Attributions for Area 1)
B GHG reference U OOV OO |
M Optimal solution | GHG Area 0 i
GHGArea 1 BAAA BAAC
300@$404835 100@$55 | 150 | s ] 200@$10  100@$0
i 3 «—
(: >100/o N I—» (: >0/0/o 3507300 200/200/0 Zzz@ig
100@$3/100@$8 200 G 2oog$o
17, 150250 100 I 200/200/0 ‘ 100
] ! The Ls
i 200@%$35
GHG Area 2 BAAB 2001200001 ZrOBL
200@$30+840 100@$5o W) Tac .200@$60
i >
()200/200 L, I—» i .0/100/100 ! ‘ e 0/0/0 100@$2
100@$4/100@$9 100@$7
T T, 50 |
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B Energy bid + Il GHG Cost
B GHG Area 1 bid/attribution
B GHG Area 2 bid/attribution
B GHG reference

....................................................................................................................................................

Example (Nd GHG Cost:
GHG Attributions for Area 2)

M Optimal solution | GHG Area 0
GHGArea 1 BAAA BAAC
300@$40+$35 100@$55 150 llae 200@$10  100@$0
100/0 M AR 0/100/0/100 = 300/30 1 200/200/010  100@30
1 ; 300/300 200@50
: 100@$3/100@$8 200@$20 200@$0
| 200/200/0/0
T T, 150/250 - I T 1 100
AB 5
| 200@$35
? 200/200/0/0  200@$1
GHG Area 2 g BAAB 200@$5
200@$30+$40 N g 100@$50 L | 250 Tge 200@$60
(: R | ‘—’ 4 |—> — >
200/0 N I—» ; 0/100/100/0 200/300 0/100/0/100  100@$2
; 100@%$4/100@%$9 100@$%7
T T, 50/250 |
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B Energy bid + Il GHG Cost
B GHG Area 1 bid/attribution
B GHG Area 2 bid/attribution
B GHG reference
B Optimal solution

$62  GHGAreal

300@$40+$35
( : RN NN
100/0 |__1 I—» |

" $60

A
100@$55 | ] 150
<:>0/100/0/100 3 ‘

BAA

GHGArea0O

Tac

Example (No GHG Cost: solution)

....................................................................................................................................................

100@%$3/100@%$8
TTl 150/250@$2 - “ T
$67  GHGArea 2  $60 BAA B

©200@$3o+$40
250 j
200/0 L, I—» ;

100@$5o L | 150
.0/100/100/0 4‘

100@$4/100@9%$9

«—

300/300

Tsc

T T, 50/250@$7
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200/300

$60 BAA C
200@%$10 100@$0
<: >200/200/0/o 100@3%0
200@$0
200@$2o 200630
.200/200/0/0 100
Ls
200@$35
( )200/200/0/0 200@%1
200@$5
200@$60
0/100/0/100  100@$2
100@$7
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B Energy bid + Il GHG Cost
B GHG Area 1 bid/attribution
B GHG Area 2 bid/attribution

B Optimal solution

GHGAreal BAAA
Ls

11, 0 o“ n

GHG Area 2 BAA B

TT2 0
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GHGArea0O

Tac

Example (CAISO: reference pass)

B GHG reference OOV OO |

300@$40+$35 100@$55 150
( : R NN : — 2
250 L, I—» ; 0

«—

150

Czoo 30+$40 5.100 50
@$30+$4 N ; @% L, 150 |
200 L, | 0

NN

BAA C
200@%10
O
.200@$20
200

100
Ls
: :200@$35
0
. 200@%$60
0
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B Energy bid + Il GHG Cost
B GHG Area 1 bid/attribution
B GHG Area 2 bid/attribution
B GHG reference

-

Example (CAISO: GHG Attributions)

M Optimal solution GHG Area 0 ;
GHGArea 1 BAAA BAAC
300@$40+$35 | 100@$55 150 Tac 200@$10 100@$0
250 L i — . 100@$0
250/0 L, ; 0/100/0/100 150/300 200/200/0/0
% 100@$3/100@$8 200@$0
| @ @ 200@$2o 200@$0
: 200/200/0/0
T T, 0/250 i - I T o
! AB 5
i 200@%$35
% 0/200/150/50 200@$1
GHGArea 2 g BAA B 200@$5
200@$30+$40 N g 100@$5o L | 250 Tge 200@$60
i < >
()200/0 L, I—» ; .0/100/100/0 : 150/300 0/100/0/100  100@$2
100@$4/100@$9 100@$7
TT2 0/250
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B Energy bid + Il GHG Cost
B GHG Area 1 bid/attribution
B GHG Area 2 bid/attribution
B GHG reference
B Optimal solution

....................................................................................................................................................

$62  GHGAreal

300@$40+$35
( : Rt 250
250/0 L, I—»

$60 BAA

A
: :100@$55 ‘ 150
L3 <
0/100/0/100

100@$3/100@$8
TTl 0/250@%$2 - “ T
$67  GHGArea?2 $60 BAA B

200@$30+$40
( : —— 250
200/0 L, I—»

. 100@$50 150
L4 (<<
0/100/100/0

100@$4/100@9%$9

T T, 0/250@$7
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Example (CAISO: solution)

GHGArea0O

Tac

«—

150/300

Tsc

—

150/300

$60 BAA C
200@$10 100@$0
(: >200/200/0/o 100@3%0
200@$0
200@$2o 200@$0
200/200/0/0 100
Ls
200@%$35
0/200/150/50 200@3%1
200@$5
200@$60
0/100/0/100  100@$2
100@$7
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Example (settlement)

_ _ CAISO No GHG Cost
Marginal Price
Schedule Charge Schedule Charge

G, $60+%$2 0 0 0 0

G, $60+$7 0 0 0 0

Gs $60; $2; $7 100; 0; 100 —$6,000-$0-$700 100; 0; 100 —$6,000-$0-$700
Gy $60; $2; $7 100; 100;0 —$6,000-$200-$0 100; 100;0 —$6,000-$200-$0
Gs $60; $2; $7 200;0; 0 -$12,000-$0-%$0 200;0; 0 -$12,000-$0-%$0
Gs $60; $2; $7 200;0; 0 -$12,000-$0-%$0 200;0; 0 -$12,000-$0-%$0
G- $60; $2; $7 200; 150; 50 —$12,000-$300-$350 200;0; 0 -$12,000-$0-%$0
Gg $60; $2; $7 100; 0; 100 —-$6,000-$0-$700 100; 0; 100 —-$6,000-$0-$700
L, $60+%$2 250 $15,000+3$500 250 $15,000+%$500

L, $60+$7 250 $15,000+%$1,750 250 $15,000+%$1,750
Ls $60 150 $9,000 150 $9,000

L4 $60 150 $9,000 150 $9,000

Ls $60 100 $6,000 100 $6,000

Total 0 $0 0 $650
%‘% California ISO GHG Counterfactual 12/20/2024 Slide 25




Example (GHG neutrality)

_ _ Option 1 Option 2
Import Marginal Marginal
Reference Price Cost Returnto Average Average Returnto Returnto
GHG Load | GHG Price GHG Cost Regulator GHG Load
L, 150 $2 $300 —$300 $0.33 $50 -$50 —-$250
L, 50 $7 $350 —-$350 $1.67 $83.33 -$83.33 -$266.67
Total $650 -$650
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BREAK
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Agenda

m Stakeholder Feedback: Prior GHG Coordination WG
m Issue Paper and Design
m Next Steps
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Stakeholder Feedback from November

Focus on an LSE level report; no input on SC-mapping

No consensus on residual rate vs. full report

Capturing short term contracts may be necessary in the future
Most recommend using actuals for load data

Develop an approach for non-participating resources and unknown emission
factors

m For the residual rate, consider climate region & approaches that consider
gas first/economic stack

m Alternatives are not a replacement for the Accounting and Reporting
approach (e.g., BAA level residual with/without a climate region and
locational emissions data)
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ISSUE PAPER
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Current Challenges

m Unspecified transfers may make it difficult for some LSEs to show
progress towards state climate goals which may result in self-

scheduling

m There is not a market mechanism to ensure that a state or LSE Is
only served by generation that does not exceed their emission

threshold
m The ISO’s system looks at system energy
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Problem Statement

The market lacks a mechanism that enables Load-Serving Entities and energy
users to accurately account for energy and associated emissions used to serve
load under regulatory and voluntary GHG reduction and clean energy goals.
Sub-issues include:

a. There is not a market mechanismin states with a declining cap on emissions for utilities to
ensure load is served by generation and wholesale market transfers that meet those
emission reduction targets.

b. There is currently not a way to optimize a portfolio of resources at the EDAM Entity/ WEIM
Entity/BAA/LSE level annually from a pre-market, in-market, or post-market perspective
over the course of the year to adhere to state emissiontargets.

c. There is not a market mechanismin states with a declining cap on emissionsto reflect both
the declining cap and a price on carbon in the market for states that have both
requirements.
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Summary of the Proposed Accounting and Reporting Approach

On a 5 minute basis for a state, LSE or energy user, calculate:

Dispatched Owned Resources
+ Dispatched Contracts for Purchase
Total for owned/contracted

- Attributed owned/contracted
Total for owned/contracted - attributed

If Total > load
- Energy @ LSE emissions rate

If Total < load
Energy @ residual emissionsrate
+ (considerations for null power)
&> California ISO FINAL TOTAL



Objectives

Standardized tracking over time
Accurately assign energy and associated emissions
More precisely account for transfers to a non-GHG regulation area

Accommodates different approaches for accounting for clean energy
accounting

®= No imposition on non-GHG regions
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Decision Points

= What data does the ISO produce?
¢ Report total
¢ Residual rate
= Which entity Is the report developed for?
+-BAA
¢ LSE
¢ SC
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What data does the ISO produce?

On a 5 minute basis for a state, LSE or energy user, calculate:

Dispatched Owned Resources
+ Dispatched Contracts for Purchase
Total for owned/contracted

- Attributed owned/contracted
Total for owned/contracted - attributed

If Total > load
- Energy @ LSE emissions rate
If Total < load

Option 1 + Energy @ residual emissions rate
Option 2 FINAL TOTAL
&> California ISO Page 37



Data Produced

Optionl: * Lower cost « Entities still must develop their full report

sEELITEINREIEES «  Faster timeline to produce
» Entities have all other information

Option 2:  Includes entire calculation « Higher cost
Report Total » Slower Timeline
» Possible data gaps (e.g., load data)
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Proposed Accounting and Reporting Approach:
Example with Climate Regions

On a 5 minute basis for a state, LSE or energy user, calculate:

Dispatched Owned Resources
Dispatched Contracts for Purchase

Total, owned/contracted

Attributed owned/contracted

+/-

Total, owned/contracted net attribution

Total for owned/contracted — attributed
Voluntary intra-GHG area LSE adjustment

If Total > load

If Total < load

Total, net attribution & intra-GHG LSE adjustment

Energy @ LSE emissions rate

1.) Add in energy @ climate region residual emissions rate

2.) If remaining MW shortfall, add in energy @ non-climate
region residual emissions rate

(considerations for null power)

&> California 1ISO
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Contracts

= Short term approach: reflect long term contracts
m Long term approach: update day ahead, if needed
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Approach for non-participating: entity and emission factor

= Non — participating entity: Use master file resources to assume
contractual commitments

m=  Unknown emissions factor: use in descending order

¢ Submitted

¢ EPA published emissions factor in the Emissions and Generation
Resource Integrated Database (“eGRID”)

¢ U.S. Energy Information Administration ("EIA”) published emissions factor
¢ Calculated by CAISO based on fuel type and heat rate
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Timeline: Accounting and Reporting Approach‘,_

2025

Post-EDAM GO Live

CAISO produces
2026 the Accounting

and Reportin
’CA|SO could Approa(F:)h J

provide
Interim BAA

metrics (more
®Stakeholders Precise
align on unspecified
report transfer rate)
attributes
and format

&> California 1ISO

WEIM
B WEIM + leaning towards* EDAM
B WEM + EDAM
I Planned WEIM entry 2026

*These entities have publicly indicated & ﬁgﬁnﬂz
towards EDAM as their preferred day-cheod market.




Next Steps

m Smaller session(s) with stakeholders that plan to use the report
to co-develop format, to bring to a future working group meeting
¢ Contact Anja Gilbert (agilbert@caiso.com) if you would like to participate

= Comments on Issue Paper and 1/21/25 GHG Coordination
working group meeting due: February 11, 2025

@ Next GHG Coordination meeting: March 11, 2025
¢ Contact Isabella Nicosia (inicosia@caiso.com) if you would like to present
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Energy Matters blog provides timely insights into
ENE ISO grid and market operations as well as other

mRaY"ers | . industry-related news.

The California ISO’s blog highlights its most recent i .
e alaiiahan i s e https://www.caiso.com/about/news/energy-matters-blog

issues, reports, and initiatives.

CALIFORNIA ISO

2024

YEAR IN REVIEW

Story | Operations Shory. | Opendfions Story | Inside the California 15O

The growing importance of winter 2024 saw more shared progress on Momentum and Shared Progress — An
readiness and the outlook for 2025 critical strategic objectives for grid overview of the 2024 Symposium

By Dede Subakii reliability

By Elliot Mainzer

12/20/2024 12/04/2024 11/13/2024

Subscribe to Energy Matters blog monthly summary
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http://www.caiso.com/informed/Pages/Notifications/Subscribe.aspx
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