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A surge In data center-driven load growth has

begun to tighten reserve margins

PIM SPP SERC-SE ERCOT

Reserve Margin*

2022 Forecast = 2024 Forecast Note: Reserve margin represents “Existing-Certain and Net
Firm Transfers Reserve Margin” prior to new resource additions
== 2023 Forecast ==u:  Reference (Target)

Figure Source: Energy Systems Integration Group. Data Source: NERC Electricity Supply and Demand, 2024. .



resource adequacy risks

Interconnection Moratorium
No new interconnections for new large
loads until certain reliability
requirements are met.

Load Curtailment Programs

New large loads may interconnect, on
the condition that they may be
curtailed to preserve RA.

Bring-Your-Own Generation

New large loads may interconnect, on

the condition that they offset their grid
impact through self-supplied capacity.

Reactive approaches to mitigate near-term

American Electric Power (AEP). In March 2023, AEP issued a
moratorium on taking new service requests from data center
customers in central Ohio in order to give its fransmission
planning group time to study the impact of pending large-load
service requests.

Texas Senate Bill 6 (SBé). Requires mandatory curtailment or
deployment of backup generation for large loads with an on-site
backup generator.

SPP Conditional High-Impact Large-Load Service (CHILLS). CHILLs
receive faster intferconnection in exchange for interruptible
transmission service until upgrades are in place.

PJM January 2026 Critical Issue Fast Path Proposal. PJM to
establish a pathway for expedited inferconnection for resources
through voluntary “Bring Your Own New Generation” (BYONG)




Opportunity for proactive, up-front, approaches

for addressing large load-driven adequacy risks

Shortcomings of Near-Term Opportunity for Improved
Approaches Approaches (Like Flexibility)
Not infegrated with the long-term Solve for for both large-load and
Integrated capacity planning process; solely  system-wide capacity needs
meets individual large load needs.  simultaneously.
y e " A wide spectrum of flexibly options
Customizable One-size-fits-all” approaches to which tailor the size, duration, and
curtailment, o o
timing of flexibility needs.
E . Do not follow an economic or Can follow both short- and long-
chelnietnlie price signals. term price signals.
Typically are temporary solutions Can be developed intentionally as
until fransmission and generation sustainable long-term options in the
additions can “catch up.” planning toolkit.




Why should we be thinking about flexibility

from large loads?

: Important note for resource
Decrease total capacity needs adequacy use cases...

Flexibility is not required on a

Utilization of existing behind-the- .
meter generation for capacity regular basis but can be reserved

for exceedingly rare events that
may only occur a couple times per
year or fewer.

4’ Key tool for maintaining resource
adequacy during scarcity events
In conftrast, flexibility for energy or

é Supply chain constraints - delayed ancillary markets would require
>/ timelines/high costs for new capacity regular, day-ahead and real-time
use.



The benefits of load flexibility must be

considered up front in the planning process

- Investment deferment in exchange for flexibility can

Are you
be a Win-win for data centers, utilities, and willing to be
ISOs/RTOs. flexible if we

. A pay fo you
- Data centers interconnect faster (speed-to- ‘ curtail load?
deployment #1 motivator).

- Utilities can provide expedited service while
avoiding time consuming and expensive capital

upgrades and investments.

o _ . What if we can
- 1SO participants benefit from less capacity interconnect you 3

needing to clear the market. years earlier and
give you ad more

attractive long-
term contracte

Let me think
about it....

- To achieve these outcomes, however, investment a

deferment must be considered in planning =
(i.e., IRP procurement or capacity market auctions),
where investment decisions are evaluated or 6
incentivized.




Modest amounts of flexibility have the potential

to significantly reduce capacity needs

Simplified, but illustrative, example of large load flexibility for resource adequacy

200

180

160

140

120

W)

100

Load (G

80

60

40

20

0

Existing peak demand

Surplus
capacity

One year of hourly demand

W)

Load (G

Source: Energy Systems Integration Group
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Five types of large load flexibility

Large load flexibility is NOT just load curtailments, especially if designed UP FRONT

Temporal Geographic Voluntary
_ Load Flexibility @1 Flexibility I\ curtaitment
F le X Shifts loads to periods Temporarily shifts loads to Permanentlyreduces load
before or aftertimes of neighboring regions where and does not shiftto
N et tight supply. reserves are higher. another time or location
Load - : —
FL Onsite Storage *...  Distributed
€X | Resource ) 22
- or Generation /\ Resources
— ex emporarily utilize onsite e and coordinate
:-esozrces ::yo r';:uce nett E+j Ec':logER: to n==t:t|:|uc=t==t
load net load

Source: Energy Systems Integration Group
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Six-Step Process to Plan for Flexibility

— Characterize N Improve the ™ Quantify L0 Calculate the § ~o0 Develop a
O the Load O Forecasts O Capacity O Avoided O Regulatory
_® Requirements Qlnfrasiructure § O Framework
w of Large w from Large » that Ensures
Loads Absent Load Resource
Flexibility Flexibility Adequacy

Objective: Develop a modeling guidebook and methodology that resource planners at
utilities and ISOs can implement in their IRP or capacity accreditation framework.

Key Outcome: Proactively plan for flexibility up front in the capacity procurement process.
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Step 1: Characterize the Load

Fleet
Electrification

Emerging
Industries

Hydrogen

- .5 Battery ‘ _ Commercial
Extraction Manufacturing Electrolyzer — trucking
& Demand and Peak

Response COinCidence ml Crypto-mining | gl Refining —

/A Chemical

Price g fyperscale R Processing
E Responsiveness

ma Enferprise

Load Backup
Size Generation satacenters [l 018 o
g Flexibility ,\j Load Profile

o Transit fleet

Ovutcome: classification of large loads to
improve forecasts (Step 2) and parameters for g Mufiitenant

modeling large load flexibility to differentiate Jamplslagsioadui pes and endruses
potential resource adequacy requirements and Source: Energy Systems Integration Group

contributions (Step 4).

1l



Step 2: Improve the Forecasts

Peak Demand Components (MW) To support planning for large load flexibility, forecasts
12,000 should:
0,000 1. Split the forecast components and include a
' large load layer,
8,000 2. Evaluate a range of potential future demand,
3. Specify annual energy and seasonal peak

6,000 demand,

4,000 4. Reflect long-term contracts instead of queue
requests.

2,000

Outcome: provide peak (MW) and energy (MWh)
forecasts of data center demand as well as 8760 load

2024 2026 2028 2030 2032 2034 2036 profiles (weather dependent if available).
m Retail x/ EV, BE, Large Loads ®EV BE mLarge Loads

Figure Source; adapted from Public Service Colorado, 2024 Just 12
Transition Solicitation, Section 2.2 Tables and Figures Workpaper.



Step 3: Quantity Capacity Requirements of

Large Loads Absent Flexibility

Load and Capacity Requirement Accredited Capacity - This step identifies
PRM for incremental needs attributed
" large |
arge load , to large loads absent any
New accredited oo
capacity need flexibility, including:

MW

= fromlarge loads

- Capacity additions (MW)

—‘ 2

PRM{

by resource type
‘ ngg':p(]d Accreqll’red - Increase to net present
P50 Load adaition Capacity fo value (NPV)
(Assurr.1ed - Meet Load Emissions increase
100% firm) Requirement '

- QOutcome: capacity
requirements (MW) attributed
to large load, by forecast year,
assuming no large load
flexibility.
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Step 4: Quantify Capacity Contributions of Large

Load Flexibility

- This step calculates the potential capacity

contributions from a large load - if it is llustrative capacity accreditation
flexible matrix of large-load flexibility

Large Load Uptime Requirements

- 99.9% 99.5% Legend

12 hrs

-Can be done one of two ways

1. Calculate a reduction to the PRM
(socializes benefit)

2. Calculate an ELCC or alternative
accreditation (internalizes benefit)

Duration of Response

-Outcome: capacity accreditation (MW, Source: Energy Systems Integration Group
%) or contributions from large load
flexibility.

14



Step 5: Calculate the Avoided Infrastructure

from Large Load Flexibility

Reduced capacity additions Increased capacity additions

(500) 500
Change in Additions (MW)

2050

2045 mPV

BESS
= Wind
m Geothermal
m PSH
m Nat. Gas
®m Open Positions

2040

2035

2030

(1,500) (1,000 1,000 1,500

Costs

Additional
OpEXx

$278 Million

Benefits

Reduced CapEx
and FO&M

$586 Million

Source: GridLab, Telos Energy,
Bringing Data Center Flexibility to
Resource Adeguacy Planning

NPV of Savings:
$308 Million

-By comparing the outputs from Step 3 and

Step 4, we arrive at the avoided capacity
needs (MW and type), avoided costs

(NPV), and avoided emissions that can be
realized with large load flexibility across the
matrix of options.

-We have now clearly isolated exactly what

benefits the flexibility brings, up front in the
planning process.

-Outcome: Quantification of accelerated
timeline for interconnection and avoided costs
and emissions attributed to large-load
flexibility. "


https://gridlab.org/datacenter_flex/
https://gridlab.org/datacenter_flex/

Step 6: Develop a Regulatory Framework that

Ensures Resource Adequacy

- Use information (costs, resource builds, and
. . . . Google has announced new
emissions) developed in Step 5 to inform: utilty agreements with
and Tennessee Valley

Indiana Michigan Power (1&M)
Utility negotiations with large loads, e e

E
Procurement strategies (IRP or capacity ' espones torgoting machine.
ma rket), an d I ‘I 1 learning workloads

- Capacity requirements. . [
- Crucially, this information can be used to inform .- /
the interconnection timeline and costs that |

should be paid for by large loads with and without e
ﬂEX|b|||ty M
- Also develop new rate structures that foster Do .
. Leafet| Openstrestitap | Dominion Energy committed
thIS prOceSS. | :;gagnesEllee‘;:tg::'a:xe?:::a to proposinga“High Load Center (NCCETC).
Retrieved [Month Day, e Interruptible Load Tariff”

- Outcome: linkage to capacity market design,
regulations, and rate structures for large loads. 16
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We have a long way to go to improve our

resource adequacy analyses with large loads

The industry in general, and resource adequacy practitioners in particular, need more data

Data Need Current Preferred
Status

Annual Romp Rate

Size

Load Forecast
Range

Location

Hourly
Characteristics

Weather
Dependence

Resource
Configuration

@000

00O

@000

@000

Nameplate Capacity

Large load layers by end use
& scenario without large loads

Zonal

8760 Chronological Hourly Loads

Exclude large loads from underlying
load-temperature relationship

Load Type, On-site Generator Specs,

Run-hour limitations

Load scenarios & probabilities

Noddal

Disaggregated Profiles by Large
Load

Multiple weather years of large load
data

Market price sensitivity, Flexibility -
parameters



New Report BB
Coming Soon!

THANK

YOU

Aaron Schwartz
Derek Stenclik

INTEGRATION GROUP

/ ENERGY SYSTEMS
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