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RBAC’s Demand Curve
Development Methodology

GPCM Demand
Workshop




Demgyd S Development' ,’
s

Demand forecasts [IRAGSICEIIIE] P (price)
use regression- « Commercial $
based forecasting |[IESIGISE]

Power Sector demand curves (midpoint
demand) are input directly into the
demand case builder; base case uses

AEO demand forecast with GPCM elasticity (€)
researched modifications — can also be
obtained from Power Models via PMI

JA\ « Use Demand Case Builder &
when you want to change
general macro level assumptions = D, St
rule =2 with specific results in mind !
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Demand Regressions Constructed by STATE and SECT 5R

y = f(x1,X2,X3, ... Xp) +86

S BN

dependent independent unexplained
variable driver error
variables
>elasticity

Demand = « - x1£1 xzez x3£3

/AN

constant price Weather market size / growth

(e.g., population, customer count, GDP,

GSP)

Driver Variables, Constant Terms, and Elasticities Vary
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The EIA 2023 Annual&nergy Outlook
|

Projection and Analysis of Energy Supply,
Demand and Prices through 2040 based
on existing legislation without assumption
of future congressional action or
technological advancements.

Released March 2023

Utilized the National Energy Modeling
System (NEMS).

* Implemented in 1994

« Being phased out

Faced the daunting task of incorporating
historic levels of clean energy investments
(IRA) into an energy system ravaged by
major geo-political events.

Represents a best guess under nominal
conditions.

indaparedaal Ststacs avd Analys
. ' U.5. Energy Information
e I a Administration

Annual Energy
Outlook

AEQ2023
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Hierarch v  Counti v CensusR... v State ~ Location ~ Customer
Customer | y Lountry

Receipts Chart Clear [census Region | [au /| [mutipie setectio | [a | [a v] [m v o \/\?33 Scztﬁte)aflsreSt
MMcrd 2| sector v Periodicity ' Scenario Date Range: Monthy © ¥ DateRange: Annual & v

T 5 B | [zoazbase o4 )| 12om0s0 @) (2024 {203 | GPCM
Scenario - 23Q2base release
incorporating
the 2023 AEO

This AEO projected Gas
Fired Electric Generation to

decrease sharply due to

the influx of money from
the Inflation Reduction Act
into the Renewables Sector

This decline
has not yet
materialized

Source: RBAC, Inc. Visual Analytics
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Hierarch v Count v CensusR... v State v Location v Customer v
Customer y i

Receipts Chart P, |+T£nsjs_?éegk;n--., |' [Al ‘ !I'v1\][|p|ﬁ:'-E't'.'f':“‘:’...\/| [.&II \..| i\;\” | Al | [“.!'f_;'f.'“ ° RBAC haS made adeStmentS tO
iiere [T:tor :J] ':::dm v| fcfﬂa"‘.’r v| e the AEO by Census Region
based on in-house research and

Scenario « 2302base « 24Q3base

ENC observed trends. With specific
attention paid to Mid-Atlantic,
South Atlantic and East South
Central Census Regions.

The 24Q3base Release has a
conservative estimate of an
additional ~6bcf/d of ELC
Generation demand to support
continued electrification,
incremental data center demand,
and AEO being too low relative to
recent actualizations.

Source: RBAC, Inc. Visual Analytics
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Electric Generation Trends’
|

Select states by growth in commercial sector electricity consumption (2019-2023)
change in annual sales of electricity to commercial customers, gigawatthours (GWh) 5 )

o ela
Virginia
Texas
South Carolina
Arizona
North Dakota
Oklahoma
Florida
Utah
Nevada
Oregon
Maryland
New Jersey
lllinois
New York
Pennsylvania
-5,000 0 5,000 10,000 15,000

Source: EIA
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More Bullish Demand Center Growth Proj ection
' 8

Data Center Demand Becoming the Cornerstone to Natural Gas Bull Case

Structural, baseload power demand growth occurring at the doorstep of EQT’s assets
N/

\"\-\_

MATERIAL U.S. GAS-POWER DEMAND AND LOAD GROWTH®

PROLIFERATION OF DATA
CENTER AND ARTIFICIAL
INTELLIGENCE PROJECTED

=
. TO DRIVE HUGE INFLECTION
IN LOAD GROWTH
U5, gas-fired power demand grew
by almaost 14 Bcf/d from 2014 - 2024
- with minimal underlying load growth
) as natural gas took market share
: from coal
» Data center and artificial intelligence

Data centers/Al, continued coal-to-gas
switching and electric vehicles driving

significant demand & load growth
- f-—

Material natural gas
power demand gains
without load growth

<

booms, along with additional coal
retirements, should drive a further
~10 Bcf/d of incremental natural
gas demand by 2030

I I I I More aggressive data center build-

out scenario drives plausible upside
, 12 ( 2024, to ~18 Bef/d of incremental natural
gas demand by 2030

16

There are a wide range of
projections, with natural
gas producer EQT having
one of the more bullish
outlooks. With a base
projection of ~10bcf/d of
incremental demand by
2030, EQT is significantly
higher than the RBAC,
Inc. base case. A more
aggressive data center
build out scenario projects
~18bcf/d of incremental
natural gas fired electric
generation.
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GPCM Demand
Workshop
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Modifying Curves/Assumptions

GPCM® Market Simulator for North American Gas & LNG™  oeveioper mose

Scenario pElleRIEEE

Version 12.3.4.16

Exit

Linked Database C:\Users\RobertKachmar\Deskiop\Projects\2024 User Conference\Data Cer Split? @@ Size(MB) 717

Scenario Subcases

Supply: 24Q3base
Demand

Storage_Avallable
Storage_Plan

Pipeline_Available:  2403bass Storage_Data

2408base
24015base

245base

Execution Parameters
Scenario Start: Jan-2015
Scenano Finish

Discount Rate.

AutoExpand_Data: Storage_Link: Confinuahon?

Pipeline_Zone: Balancing Case C

Pipeline_Link: COZ Case: 435

Supply_Link: Crossborder Case.  2403base Autoexpand? [ ]

Demand_Link Note: Auto-Expansion sethings are now defined
Intercontect Lnk:  [248base Notei Entries in redhive been madiied &incs at the pipaline zane leved using the AutoExpand

Data table

Execution Summary

Start Time: 1002802024 1 28 pm
Hun Time: 80048

# of Vanables: 6,141 630

# of Equations 2 854 786

Real $ Year for linked DB is 2023

Description

Using the most recent 24Q3base Release as a starting
point, we are going to create two additional scenarios
reflecting EQT'’s base and EQT'’s high case. From there we
will compare these to 24Q3base as well as the 23Q2base,
which is the unmodified AEO Outlook.



Step 1 — Create
new scenario
based on
24()3base and
export into Split
DB

13

u. GPCM - Control Panel - RBAC, Inc.

File GPCM Home Create External Data  Database Tools Help £ Tell me what you want to do
E | ™ g A Cut I
NE & B B
Database Scenario Builders Data Inputs Execute Reports Windows Help View | Form mpart  Export EB Copy Refresh
- View from Excel to Excel All

M® Market Simulator for North American Gas & LNG™  veveioper moce

Version 12.3.4.16 Exit
Scenario Linked Database C:\Users\RobertKachmar\Deskiop\Projects\2024 User Conference\Data Cer Spiit? g Size(MB) 717
’ Scenario Subcases Execution Parameters Execution Summary
Supply. 2403base Storage_Available Scenano Start Start Time
Demand Storage_Plan Seenario Finish Run Time
Pipeline_Available Storage_Data Discount Rate ¥ of Variables
AutoExpand_Data Storage_Link 3base Confinuation? # of Equations
Pipaline_Zone Balancing Case 2408base
Pipeline_Link: €02 Case 2405base
Supply_Link Crossborder Case: 2403base Autoexpand? B
Dermand_Link Nete futo-Expansion sattings are now d
: & att ipeling zone level usang the AutoExpan
Interconnect_Link i il ' ’ Real $ Year for linked DB is 2023

Description




Step 1 — Create new scenario based on 24Q3base and expo

Split DB

@ GPCM - Control Panel - RBAC, Inc.

File GPCM Home Create External Data Database Tools Help £ Tell me what you want to do
— = R X | D M
s
Database Scenario Builders Data Inputs Execute Reports Windows Help View | Farm Impart  Export EB Copy Refresh

w View from Excel to Excel All

PCM® Market Simulator for North American Gas & LNG™  oevetper Moo

Version 12.3.4.16 Exit
Linked Database C:\Users\RobertKachmar\Desktop\Projects\2024 User Conference\Data Cer Split? [ Size(MB) 717
’ Scenario Subcases Execution Parameters Execution Summary

Supply: 2403basa Storage_sAvallable: 240%basa Scenano Start Jan-2015 Start Time: 1012912024 128 pm
Demand: 2403base Storage_Plan: >43basa v Scenario Finish Diec-2060 Run Time B0348
Pipeline_Available: 2403base Storage_Data: 2403base Discount Rate 0 0700 ¥ of Variables £.141.680
AutoExpand_Data.  2403base Storage_Link 240G3base . Confinuation? ] # of Equations 2,864,786
Pipaline_Zone 2403basa Balancing Case: 2403basa
Fipeline_Link: 2403base COZ2 Case 240G 3basa ed Fre
Supply_Link: 2403base Crossborder Case.  2405base Autoexpand? -]
Demand_Link 2403base Note Austo-Expansion sattings are now defred
Interconnect_Link:  [2403base Mirte E“-I,l 5 in red have © miodfied sincs ES;:;;F::IIHB zone level using the AutoExpand e e

Description -

© 2024 RBAC Inc. All Rights Reserved. RBAC Inc.



File GPCM Home Create External Data Database Tools  Help £ Tell me what you want to do

A cut D B 7l

z
Import  Export I:Ia Copy Refresh ‘L
from Excel to Excel a All

Database Scenario Builders Data_lnputs Execute Reports Windows Help View

GPCM® Market Simulator for North American Gas & LNG™ Developer Mode

Version 12.3.4.16 Exit
~ | Linked Database C:\Users\RobertKachmanDesktop\Projects\2024 User Conference\Data Cer Split? @ Size(MB) 717
4 Scenario Subcases BXPOrt Scenario - Closing in 10... Parameters Execution Summary

Supply: 240Q3base -~ | Storage_As |En—201 5 Start Time: 10/29/2024 1:28 pm
Demand: 24Q3base ~ | Storage_PI Dec-20B0 Run Time: 50948
Pipeline_Available: [24Q3base ~ | Storage_Di This Scenario can be exponted in single file 0.0700 # of variables: 6141680
AutoExpand_Data: [24Q3base ~ | Storage_Li or in multifile mode. # of Equations: 2,864,795
Pipeline_Zone: 2403base ~ | Balancing Do you want to expont or cancel? =
Pipeline_Link: Z24013hase v | €02 Case: ~
Supply_Link: 24Ci3base ~ | Crossbord Single file | Multi-file Cancel
Demand_Link: 240 32base ~ ttings are now defined
Interconnect_Link: 240Q3base ~ Mote: Entries in red have been modified since ‘E)ual’;;’r;;:ﬁ;m B "¢ the AutoExpand Real $ Year for linked DB is 2023

this scenario was [3st run. )

Click the Click on

Export

Scenario as a
Multi-file DB

Scenario
dropdown

Export
Scenario

© 2024 RBAC Inc. All Rights Reserved. RBAC Inc.



Benetits of a Split DB

CDr\
input Tebles Every year of your run adds approximately 45 megabytes

< —

SDF —_—

to the size of the database.

GPCM

Qutput Primary

Tables
S —— Running a single 40-year scenario, or multiple scenarios

e
Secondary / .
— ¢ that add up to 30-40 years will cause the database to run

Interface

up against the maximum database size in Microsoft
Access.

Tertiary

< —

Quaternary

~— e’

If we split the database — this is now spread across six databases.

Splitting the database into multiple files allows GPCM to store many more results without running
into the database size limit of Microsoft Access.

© 2024 RBAC Inc. All Rights Reserved. RBAC Inc.



Step 2 — Make
new Demand
Scenarios

17

File  GPCM Home Create External Data DatabaseTools Help £ Tell me what you want to do

LK./

Database Scenario Builders Data Inputs Execute Reports Windows Help  View | Form | Import  Export L2 Copy Refresh
v View | from Bxcel to Excel Al

GPCM® Market Simulator for North American Gas & LNG™  zereeroce

Version 12.34.16 Bt

Scenario | v Linked Dalabase  C:\Users\RobertKachmar\Desktop\Projects\2024 User Conference\Data Cer Spit? [ Size(MB) i
4 Scenario Subcases Execution Parameters —— —— Execution Summary
Supply: H4(]3hase v | Storage_Available:  2403base v || Scenario Start:  Jan2(i1% Start Time: 101282024 1:28 pm
Demand: 24(3hase v | Storage_Plan: 240)3base w || Scenario Finish: ~ Dac-2080 Run Time: 80048
Pipeling_Available: 74 v Storage_Data: 24Q3base v | Discount Rate: {0700 # of Variables: 141530
AutoExpand_Data v | Storage_Link: 2403base | Continuation? [: # of Equafions: 2364 786
Balancing Case:  2403base

Case: 2403base
v | Crossborder Case:  2403base v | Autoexpand? [/}

Supply_Link:
Demand_Link:

Interconnect_Lin

Note: Auto-Expansion settings are now defined

atirie pipaline zone level using the AutoExpand
Datatatle. Real § Year for linked DB is 2023

ot Enfries inred hiave been modied sincs

TS SCENaNG WS 135t un




MAKE NEW DEMAND CASE

New_Case_MWame
Based_On_Case:
Randomizing Frac

Randomizing Period; Mew-2024  thru

NOTE: when adjusting LNG Export or Lease and Plant Fuel. you must enter either the specilic customer name or the sector (EXP or LPF) or the record will be ignored

Lhalvie-iok B inere we

Clear 0d Records

Seclor

ELC
ELC
ELC
ELC
ELC
ELC
ELC

. Stale . Census Regior «

Country

LISA
USA
USh,
LISA
USA
USA
USA

North, Amenca «

From
Jan-2025

Jan-20 6
Jan-2027
Jan-2028
Jan-2029
dan-2030
Jan-2031

Thru

Dec-2025
Dac- 2026
Dac-2027
Dec-2020
Dac- 2020
Drac- 2030
Dec-20317

1.040
1.080
1.050
1.060
1080
1.100
1.000
1.000

0

R — B = P - T = R S~ ]

MUl . QAdd . PMull .  Elasbety .

1.000
1,000
1.000
1.000
1,000
1.000
1.000

1.000

© 2024 RBAC Inc. All Rights Reserved.
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Demand Make — New EQT High
__ 4=

MAKE NEW DEMAND CASE

New_Case_Name: EQT High
Based_On_Case 2405base
Randomizing Frac: 000

Randomizing Period.  Hovw-2024 thra Dac-20G60

NOTE: when adjusting LNG Export or Lease and Plant Fuel. you must enter either the speciflic customer name or the sector (EXP or LPF) or the record will be ignored

Deatvie ool fovroye o

Clear Old Records

Cust_Mama . Sector . Demand_Area
BEC
ELC
ELC
ELC
ELC
ELC
ELC

1of 7 Pk Search

Slate .

Census_Regior . Basin_Group . Other

Make Mew Cancel

ISQVRTO

NERC

Country
LIS
LISA
LISA
LISA
LUSA
LISA
ss

North_Amenca .

From .

Jan-2025
Jan-2026
Jan-20F7
Jan-2024
Jan-2029
Jan-2030
Jan-2031

Ty «

Dea-2025
Dige-20026
Dimc-2027
Dac-2028
Dec-2020
Dac-2030
Dac-2031

CME -

1180
1.290
1310
1320
1,350
1.360
1.350

1 000

Oadd .

0

(=T = BN N ~ Nl = B - |

PMult .

1,000
1.000
1.000
1.000
1.000
1000
1.000

1000

Elasticity .

© 2024 RBAC Inc. All Rights Reserved.
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Step 3 — Make
New Scenarios
for the Demand
Cases and
Execute

GPCM® Market Simulator for North American Gas & LNG™

Version 12.3.4.16
Linked Database (C:\Users\RobertKachmariDesktop\Projects\2024 User Conference\Data Cer Split? [ Size(MB) 717

Scenario [SNQJsE]

20

Devefoper Mode

Ext

Scenario Subcases

Supply Storage_Available
Demand EGQT ba Storage_Plan
Pipaline_Available: Storage_Data
AutoExpand_Data: Storage_Link
Pipeline_Zone Balancing Case
Pipeline_Link. CO2 Case.
Supply_Link: Crossborder Case
Demand_Link:

Interconnect_Link:

Mate, Enfres m red

GPCM® Market Simulator for North American Gas & LNG™

2408hase
240Ehase

24QEbase

240Ehase

24QEbase

Execution Parameters

Seenario Start

Scenano Finish:

Discount Rate

Conlinuation?

Auloexpand? ‘
Note: Aute-Expans
at the pipeline zone
Data tabla

sattings are niw defined
vl Using the AutoExpand

Execution Summary

Start Time
Run Time.
# of Variables.

# ol Equations:

Real § Year for linked DB is 2023

Develfoper Mode

Version 12.3.4.16 Exdt
Scenario EQTHigh Linked Database C:\Users\RobertKachmar\Deskiop\Projects\2024 User Conference\Data Cer Split? @ Size(MB) 717
Scenario Subcases Execution Parameters Execution Summary
Supply. Storage_Available ==} Scenario Start Starl Time 11772024 4.05 prn
Demand Storage_Plan 2405hase Scenano Finish Run Time:
Pipeline_Available Storage_Data base Discount Rate # of Variables

AutobExpand_Dala Storage_Link

Pipeline_Zone. Balancing Case
Pipeline_Link. CO2 Case:
Supply_Link Crossborder Case.
Demand_Link 24Q3base

Interconnect_Link.  2403base Note

240Q3base

Continuation®

Autoexpand? a8

Note. Auto-Expansion settings are now defined
at the pipeline zo | using the AutoExpand
Datatable

# of Equations

Real $ Year for linked DB is 2023
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’
|

Reports

File. GPCM Home Create External Data DatabaseTools Help P Tell me what you want to do

N E B o Cd
&= Gy SO
Database Scenario Builders Data_nputs Fxecute Reports Windows Help View | Form | Datasheet Import  Export
v View View from Excel to Excel

Export Results to Power BI Holp Eapert

PowerBI
Interface

© 2024 RBAC Inc. All Rights Reserved.

RBAC Inc.



Customer |Hierarchy ~  Country Vi Census R... ¥ State V: Location V! |Customer V £
- Couniry v Al Mudfiple selectionss. All | All All o | .
Receipts Chart | | '

MMcfd Sector Periodicity * Scenario v Date Range: Monthly s Date Range: Annual

1 A : A ] 14172023 i 2/21/2050 [ 203 |,=-n:n
ELC ’ Annual / Muttiple selections .

Scenario = 23Q2base < 24Q3base @ EQTbase @ EQTHigh

USA

© 2024 RBAC Inc. All Rights Reserved.




Supply Change in Aggregate

/ :

Su pply Hierarchy ) _Basin V Basin Group ~ Country ! _Locaﬁon

Total y Al v| Al v | [usa | A

Deliveries  sumympe ~

Supply Name Scenaric v Periodicity

All Al . | | Multinle Splect . < Ammuial Date Range: Monthly Date Range: Annual

11zo11 @l | 1zrmzoso @ 2073 2030

Case « 2302base « 24Q3base @ EQTbase @ EQTHigh

Total

126K

© 2024 RBAC Inc. All Rights Reserved.




Chicago city-gates
56

Henry Hub
58

16
$4

32
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Hierarchy

| Market Point =~ All ’ | All

/ :

~¥ Country ~¥ CensusR... ¥ State ~  Location Vv

~| [ v| [A ~| [A v| GRCM

Clear
all

slicers

Point Peﬁod":ity b Scena... v Date Range: Monthly

| Muliipte seleotions

¥  Date Range: Annual W

: | Multiple sel_ | 2ot [ | 1z@teos0 @) | 2024 ||_3

| Annual

Eastern Gas; South Point

Transco, zone 5 delivered

SoCal Gas, city-gate



LNG Exports

LNG Filow & Hierarchy 4 .Country

¥ Census Region v~ State ~ Terminal

> | Al -E |,£\j| . .- All

. Total “ USA
Capacity
Comparison Lo

all Cap / Volume

C ha l't e Capacity

e Scenario 2 Periodicity s+  Date Range: Monthly

Mulliple select.. ~- Monthiy

MMcfd

Scenario  2302base  24Q3base @ EQTbase & EQTHigh

35K

© 2024 RBAC Inc. All Rights Reserved.

Date Range: Annual

| | 2020

GPCM

Total




Take-a-ways

Supply LNG

« There is a sufficient resource base to * There is a minimal impact on LNG Exports
accommodate the additional demand out of_ North America as Export facilities
resulting from continued electrification effectl\,{elyntztfccime price takers under “take
and data center demand. SlflpehsolliEio s

* The distribution of additional data center

* There would be significant pricing demand is difficult to predict but will have a
Impacts in every consuming region. significant impact on basis and regional
Raising costs for every sector. pipeline flows.

© 2024 RBAC Inc. All Rights Reserved. RBAC Inc.



QUESTIONS?
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RBAC, Inc.

(281) 506-0588

RBAC leads the market in global and regional gas and LNG market simulation and predictive analytics in
support of corporate investment and M&A strategy, ESG, risk analysis, planning, and commodity trading. Our
products and expertise help companies go beyond the narratives and hype to identify the opportunities and
define the risks inherent in the uncertainties of energy transition using reality and fact-based fundamentals and
analysis.

We continuously enhance our market simulation systems with the latest software and computer technology while
applying the best of mathematical economics to assist our clients achieve their goals. This is especially needed
as we see fundamental shifts taking place in the energy industry to achieve energy transition goals and meet
increasingly demanding requirements of ESG. We provide regularly scheduled updates of our simulation
systems and databases to keep our clients up-to-date with the most current market information. We enhance
the functionality of our systems to enable our customers to simulate the effect of new regulations or industry
requirements.

Our aim is to continue to lead the market in best practices which raise the standard of market simulation,
enabling rapid and flexible scenario generation, sensitivity analysis, risk-assessment and forecasting, giving
clients the edge in the rapidly changing energy market.

Those using RBAC’s products and services include energy industry firms and consultants, as well as
government agencies involved with energy, transportation, and the environment.

RBAC's principal products include:

»  GPCM® Market Simulator for North American Gas and LNG™ focused on the North American gas &
LNG markets. GPCM is the industry standard market simulator for North American gas.

+ G2M2® Market Simulator for Global Gas and LNG™ for simulating increasingly integrated gas and
LNG markets worldwide.

- Gas4Power® for integrating gas and power market fundamentals to produce credible forecasts for both.
*  NGL-NA® Market Simulator for North American Natural Gas Liquids

With RBAC’s advanced simulation systems, licensees can create and run scenarios involving bio-methane
(Renewable Natural Gas — RNG) mixed with natural gas and to assess the implications of carbon taxes and
markets on supply, demand, and prices. Future enhancements will include the ability to simulate the advent of a
future hydrogen market with both pure hydrogen pipelines as well as mixtures with methane. The Energy
Analyst of today and the future needs these kinds of tools to conduct realistic assessments and help develop
realistic strategies and plans to achieve the goals of the energy transition.

Dr. Robert Brooks founded RBAC in 1987 based on experience developing several well-respected predictive
models for government and industry. He designed the first gas transportation model while getting his PhD at MIT
and has led the industry ever since.

RBAC’s staff includes industry-trained experts in natural gas supply and demand, transportation, storage,
marketing, and trading. Our team applies its world-class expertise in mathematical modeling, statistical analysis,
mathematical algorithm development, software engineering, and database design to current and future
challenges, risks and opportunities in energy.

© 2022 RBAC Inc. All Rights Reserved. GPCM, GPCM Gas Market Simulation Systems, GPCM Visual Analytics , G2M2, G2M2 Global Gas Market
Simulation Systems, G2M2 Visual Analytics and Gas4Power are registered trademarks of RT7K, LLC. and used with its permission.
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http://www.rbac.com/
mailto:contact@rbac.com

To find out more information about GPCM scan:

To schedule a meeting with RBAC email: contact@rbac.com

RBAC Inc.
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