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Overview

Goal: Support the NYISO in the selection of the technique used to determine the capacity credit or
capacity value for different resources types, using GE MARS

Today we will provide preliminary capacity value results for different resource types, using:
* Expected Load Carrying Capability (ELCC) technique

* Marginal ReliabilityImprovement (MRI) technique

Calculations were performed with incremental units of nameplate capacity (ICAP) for the representative
unit: 50, 100, 150, and 200 MW

Capacityvalues are presented as MWs and as percentages of nameplate capacity
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Base database

The cases presented today were evaluated for the 2022 NYISO LCRdatabase

This database features the following IRM/LCRvalue:

IRM

J LCR

K LCR

G-J LCR

19.6%

81.2%

99.5%

89.2%

The report for this database is available here:

https//www.nviso.com/documents/20142/27428389/1CR2022-Report.pdf/b6dc8eb&-4cde-224d-2b9b-8aa247cacbfc
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Effective load-carrying capability (ELCC) technique in this project

To measure the ELCC of a particular resource type, of a concrete size, at a location:

1. Start with the LCRdatabase Record initial (target) LOLE

2. Addthe mcremental MWs of the representative

unit to the desired location LOLEis reduced

3. lTteratively,remove perfect capacity LOLEstarts increasing

4. Stop when the NYBAreliabilityis back to (1) LOLEis back to the mitial LOLE
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Thermal units

We measured the capacity value of thermal units, located in different zones throughout the NYISO
footprint.

Two series of cases were run, with different EFOR values: 5% and 10%

Unit outages were independent of the conditions of any other units
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Landfill biomass units

Next, we measured the capacity value of landfill biomass units.

Existing units are modeled in the IRM/LLCR datasets through 8760 shapes that capture their historical
generation.

We represented the representative unit in two series of cases:

* Arepresentative unit that uses the shapes in a particular NYISO zone (“Zone” case)

* Arepresentative unit that uses the average shape across the NYISO footprint (“Average”case)
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Nameplate capacity (MW)

Shape Zone 50 100 150 200
NY C 40.1 79.3 1194  159.1

o NYD 30.2 61.4 90.2 119.9
N NYE 30.3 62.0 90.6 118.9
NY F 442 88.5 132.1 1749

NY C 37.1 73.7 1100 1474

% NY D 37.1 73.7 1105 1475
2 NYE 37.0 74.0 1102 1475
NY F 37.2 73.7 1100 1474

Capacity value (%)
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Landfill biomass - ELCC capacity values (MW and %)
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Run-of-river units

Like landfill units, existing units are modeled in the IRM/LCR datasets through 8760 shapes that capture
their historical generation.

We represented the representative unit in two series of cases:

* Arepresentative unit that uses the shapes in a particular NYISO zone (“Zone” case)

* Arepresentative unit that uses the average shape across the NYISO footprint (“Average”case)
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Run-of-river -
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T
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Onshore wind units

Existing units are modeled in the IRM/LLCR datasets through 8760 shapes that capture their historical
generation.

We represented the representative unit in two series of cases:

* Arepresentative unit that uses the shapes in a particular NYISO zone (“Zone” case)

* Arepresentative unit that uses the average shape across the NYISO footprint (“Average”case)
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Onshore wind - ELCC capacity values (MW and %)
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Oftshore wind units

The IRM/LCR datasets do not include offshore wind units.

For these prelimmary results, we used hourly profiles developed by GE Energy Consulting for the Phase 1
High Renewable Study, performed for the NYSRC. Adescription of the process 1s available:

https://www.nysrc.org/pdf/MeetingMaterial/ICSMeetingMaterial/ICS Agenda 223/AlS5' - windsolar-v04.pdf

We used the average profile across the three locations developed for the Phase 1 High Renewable Study.

Afuture revision of these calculations will include updated profiles that are being developed for the
NYISO IRMteam
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Offshore wind - ELCC capacity values (MW and %)

Nameplate capacity (MW)
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Solar units

The most recent IRM/LCR datasets do not include explicit generation from solar units.

For this prelimmary analysis, solar behind-the-meter (BIM) profiles by zone from the NYISO RNAmodel
were used. A future update will improve the underlying generation data.

We represented the representative unit in two series of cases:

* Arepresentative unit that uses the shapes in a particular NYISO zone (“Zone” case)

* Arepresentative unit that uses the average shape across the NYISO footprint (“Average”case)
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Solar -
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Marginal Rehability Inprovement (MRI) technique

ELCC calculations involve an iterative process and can be computationally and time intensive.
We are exploring the MRItechnique as a faster alternative

The slides in this section compare ELCCresults (top row of each graph) to the equivalent MRIresults
(bottom row of'the graph)

Please refer to the ELCCsection for a description of each case

© GEII. Do not copy, reproduce, or distribute without express permission.
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Margmal Relability Inprovement (MRI) technique

Steps:
1. Start with the ICR database and record the LOLE (LOLE;)
2. Addthe incremental MWs ofthe representative unit to be measured and record the LOLE (LOLE,;,)

3. Replace the incremental MWs ofthe representative unit with perfect capacity ofthe same size in the same location and
record the LOLE (LOLE))

T v value | LOLE;-LOLE,,
e capacity value is LOLE,—LOLE,

The capacity value formula can also be described as:

AL OLEresource
ALOLEperfect capacity

Where ALOLE; c5ource 1 the change in the initial LOLE from the addition ofthe incremental MWs ofthe representative unit and
ALOLEperfect capacity 1 the change in the initial LOLE from the addition ofperfect capacity ofthe same size inthe same location.

The MRItechnique produces capacity values bounded by 0 and 1 as the system with the incremental MWs ofthe representative
unit cannot be more reliable than the system with perfect capacity ofthe same size in the same location (£.€.,ALOLE; o50yrce Willbe
less than orequalto ALOLEyerfect capacity)
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Thermal — Capacity value (%) with ELCC and MRItechniques
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Capacity value (%)
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Run-of-river — Capacity value (%) with ELCC and MRItechniques
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Onshore wind — Capacity value (%) with ELCC and MRItechniques
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Offshore wind — Capacity value (%) with ELCC and MRItechniques
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Solar— Capacity value (%) with ELCC and MRItechniques
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Fial observations

GE Energy Consulting 1s performing analysis of additional resource types, which will be presented later

In general, ELCCand MRIcalculations do not appear to be greatlyinfluenced by the size of the
representative unit (lines in graphs are predominantly flat)

Units modeled with the same conditions (e.g.,using average shapes), location has little to no influence in
the result, for the cases studied

MRIestimates are close to the respective ELCC results and only require 1 simulation, instead of 6-10.
On average,a single simulation usually takes 2.5-3 hours
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Confidential. Not to be copied, reproduced,
or distributed without prior approval.

CAUTION CONCERNING
FORWARDLOOKING STATEMENTS:

This document contains "forward-looking statements"—
thatis,statements related to future events that bytheir
nature address matters thatare,to different degrees,
uncertain. Fordetails on the uncertainties that maycause
our actualfuture results to be materiallydifferent than
those expressedin our forward-looking statements, see
http://www.ge .com/investor-relations/disclaimer-caution-
concerning-forwardlooking-statements as wellas our
annualreports on Form 10-Kand quarterlyreports on
Form 10-Q. We do notundertake to update our forward-
looking statements. This document also includes certain
forward-lookingprojected financial information that is
based on current estimates and forecasts. Actualresults
could differ materially. to totalrisk-weightedassets.]

NON-GAAP FINANCIAL MEASURES:

In this document, we sometimesuse information derived from consolidated financial data but not presented in our financial statements prepared
in accordance with U.S. generallyaccepted accounting principles (GAAP). Certain ofthese data are considered “non-GAAP financial measures”
under the U.S. Securities and Exchange Commission rules. These non-GAAP financial measures supplement our GAAP disclosures and should not
be considered an alternative to the GAAP measure.The reasons we use these non-GAAP financial measures andthe reconciliations to their most
directlycomparable GAAP financialmeasuresare posted to the investor relations sectionofour website at www.ge.com. [We use non-GAAP
financialmeasures including the following:

« Operatingearnings and EPS, which is earnings from continuingoperations excludingnon-service-related pension costs of our principal
pensionplans.

« GEIndustrialoperating & Vertical earnings and EPS, which is operatingearnings ofourindustrial businesses and the GECapitalbusinesses
that we expecttoretain.

- GEIndustrial & Verticals revenues,which is revenue of ourindustrial busine sses and the GE Capitalbusinesses that we expecttoretain.

« Industrialse gment organic revenue, which is the sumofrevenue fromallofourindustrial se gments less the e ffects of
acquisitions/dispositions and currencyexchange.

« Industrialse gment organic operating profit, which is the sum of se gment profit fromallofourindustrialsegments less the effects of
acquisitions/dispositions and currencyexchange.

- Industrialcash flows from operatingactivities (Industrial CFOA), which is GE* cash flow from operatingactivities excludingdividendsreceived
from GE Capital.

« Capitalendingnet investment (ENI), excluding liquidity, which is a measure we use to measure the size ofour Capitalse gment.

*GECapital Tier | Common ratio estimate is a ratio ofequity

© GEII. Do not copy, reproduce, or distribute without express permission. 30



Additional slides



Effective load-carrying capability (ELCC) technique

Loss of Load Expectation (days/year)

0.12 =
= (Original Reliability Curve
= Target Reliability Level
------- Reliability Curve after Adding New Generation
0.11 =
Each generator added to the system helps
increase the load that can be supplied at all
reliability levels.
0.10
Initial system
0.09 = Gi....Gir1..Gis2 Gp-2
Added generators Add re. S.()urce ?
_ reliability
0.08 - Improves
o . Increase load
0.07 - . Match initial
i reliabilitytarget
0.06 T ' T |
8.0 8.5 2.0 9.5

Load (GW)

Capacity value

J. Katz,P. Denholm “Using Wind and Solar to Reliably Meet Electricity
Demand, Greeningthe Grid” http//www nrel.gov/docs/fyl150sti/63038 pdf
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Convergence criteria

ELCC cannot be calculated directly, an iterative process is
needed to get an estimate.

The technique used (bisection search) keeps track of
guesses above and below the target LOLE
(in purple and ,respectively)

The process converges when:

* 'The evaluated LOLE1s withing the LOLE tolerance
band (0.0005 days/year, or third decimal)

* 'The best guesses above and below the LOLE target are
less than 1 MW apart

LOLE
(days/yr)

TARGET

Tolerance

Capaci'ty
value (MW)
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