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Last year we were the first to call out Onsite Gas Generation as the primary method adopted by Al Labs and Hyperscalers to solve power constraints.
Our positive view was far from being consensus: behind-the-meter primary power solutions have been called all sorts of names, such as “science

experiments”, “Dark Gigawatts”, and “literally the dumbest thing that human beings have ever attempted to do”!
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But since then, that supply chain has witnessed a massive acceleration. Our Energy Model now tracks 75GW of firm, binding orders in the supply
chain only for for behind-the-meter Al compute - of which ~20GW alone ordered in Q2 2026. What started as an Elon Musk experiment is now
mainstream for every single Al Lab and hyperscaler. To be clear, this data does not include the hundreds of GWs of speculative, baseless
announcements that many other analysts track in their numbers - we only focus on binding orders received by OEMs specifically serving BTM Al
compute, tracked at the project-level.
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Datacenters Have Booked About 75 GW of Onsite Generation
Orders Tripled Since the End of 2025

Generation booked for behind-the-meter datacenter power, US, GW nameplate, cumulative by announcement quarter, batteries excluded

Sources: SemiAnalysis Energy Model, BTM Tracker, edition 24 Aug 2026
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Sources: SemiAnalysis Energy Model; sales@semianalysis.com

The path from firm equipment order to delivered project is still long and challenging. There is substantial execution risk and that’'s what we’ll focus on
in this report. But the industry is more experienced than you’d think: by the end of the year, ~3GW of operational US datacenter IT capacity will be
powered behind-the-meter, and that number will experience multiple straight years of triple-digit growth. Our Energy and Datacenter models account
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BTM Datacenter Capacity Is Surging Into Multi-Gigawatt Scale
Quarter-end operational US IT capacity by onsite power technology - line shows BTM share of quarterly US net additions

Source: SemiAnalysis Energy Model (September 2026)
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G5 2026 onward reflects the Energy Model cutiock. BTM share uses quarter-over-guarter additions from the five technelogies shown.

Some of the most strategic projects developed by leading Al labs and hyperscalers are relying on behind-the-meter, supporting hundreds of billions of
future revenue. Adoption has never been more broad-based. A few examples:

FEA ZREMBANAER AN —LREKBREVNIE ERBREIR , IEERKBTEZETHRN. RABMNRMLEZ, 21N
F

In 2026 year-to-date, Microsoft has signed over 5GW of behind-the-meter nameplate capacity, of which 2.7GW with Chevron, and well over
2GW through turnkey datacenter leases with companies like Crusoe. That 5GW encompasses a broad range of different types of power
equipment; full breakdown available to our Energy Model subscribers.

2026 FES |, MU CXFHET 5CW WREHEMEE , HP 27GW RBEHE , FHZE 2GW B 5 Crusoe FA RN THARLKIEHOLHELY
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Google, historically the most reluctant to onsite gas, is deploying 930MW of off-grid aeroderivative turbines in a flagship campus in Armstrong
County. In addition, the Search Giant will deploy 900MW of Bloom Energy Fuel Cells in Wyoming - as we called out back in February 2026 as
a huge positive for Bloom Energy. They’ll be paired with >1GW of Mitsubishi J-class turbines.
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e Both Anthropic and Meta have signed 300-500MW deals with Enchanted Rock, a supplier of 0.5MW gensets built around a 21.9-liter V12 gas
engine. Separately, Anthropic’s flagship campus in Texas, backstopped by Google, will also deploy over 1.5GW of off-grid generation; full
breakdown of Anthropic’s exact datacenter facilities available to our Datacenter Model subscribers.

e Anthropic l Meta J5 Enchanted Rock & 7T 300-500MW HIH. ZABAMRI 21.9 # V12 BRES I ZOK 0.5MW KEBHH, 5
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e OpenAl will imminently start operations in its flagship off-grid 1.4GW (IT capacity) campus in Shackelford County, TX, using over five hundred
4.25MW Jenbacher J624 engines. We show below a portion of the campus. Combined with their 1.3GW IT site in New Mexico, that represents
over $150B of contracted spending that OpenAl signed with Oracle relying on behind-the-meter power.
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Why is this happening, and why have many energy experts been so wrong? It comes down to understanding Al economics. We've discussed this at
length in many other articles and in our Tokenomics Model. As a quick reminder, the value of megawatts for end-users is skyrocketing. A power plant
supporting an islanded 1GW IT datacenter typically costs ~$5B. In today’s environment, inference API revenue can yield $100B per GW per year, at
90%+ gross margins. Paying 2x more money or accepting 30% lower efficiency for faster speed of deployment becomes a no-brainer**.** Said
differently, Anthropic and its peers can pay back the value of a power plant in 20 days of inference revenue. As we discussed six months ago, most of
the value in the Al infrastructure stack is shifting_to frontier model developers.
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The grid simply cannot keep up with demand. Building new generation can easily take over five years, and on the demand-side, interconnecting a
datacenter takes years. Read more in our article on US Grid Constraints.

BRRART LER, FERBREIUEZELFUL  MEFRN , BFEHPOHMEEERF.
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On a GB300 Cluster, Revenue Per Gigawatt Climbs 8x Up the Al Stack
SpaceX Prices Between Neocloud Rental and Model-Layer Tokens

Annuvalized revenue per gigawatt by layer — SB per GW per year. Multiples wnvs, neocloud 5-yr laas average (=1

Sources: SemiAnalysis Tokenomics Model, SemiAnalysis Inference Simulator
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In today’s report, we dive into the world of “datacenter microgrids”. We consider the challenges and doubts regarding the BTM buildout and look at
how it is being done.

ESROBES , BRIOIRNBEPOHEMOHR, BRNFAXTREEROIESRE , AFEFCROTEB,

1. What even is ‘Behind-the-Meter'. Detailing the ways a datacenter can relate to the grid, between primary and back-up power; including when
something is a phony microgrid. How does one define behind-the-meter?

2. REHRRMA 4. HFRBEPOLSEMZENZMXR, TRRSEALRZS ; BEALERATREBMEMN, ZMEENRE ?

3. How projects succeed or fail. We lay out the six key stages & challenges of BTM projects: contracts & bankability, permitting, fuel supply,
equipment procurement, workforce, and the physics of operating without a grid-connection. We start with the financing wall, with chicken-and-
egg situations being increasingly common for developers, and the rise of the new “BTM utilities”.

4. BB MM, EMNFIHREMENARXENBRSHE  SESTREME. Fa]. BN, REXME, F3h , URETEMERETHYE
2, BIMNRE ZE W E—FF K increasingly BAEBXEREBENRE—URFTE REAASUL AT HIELR,

5. Where we go from here. ‘To grid or not to grid’; what happens to these plants when grid power finally arrives; export-to-grid, stay primary
power, become backup, or move elsewhere. At the same time what happens with these order books and the manufacturing capacity that has
scaled so hard to meet the moment. We'll also give our view on the implications for BTM in Texas.

6. BETIREQMME, “HBEWN , ERTE" ; HEMBE HFLRRN , XEBHmENA—mBMEE, REMEBR, ZAZH &4t
4bo SLERT , IR S T RMEY KA IT R BIE 88 A EAM. BRINEBLEREHIRESMNEQANEZE,

Over recent months we have published significant research for our Energy Model clients, laying out winners & losers in the equipment landscape
(turbine, recips, fuel cells), contractors like AGX, BoP equipment like MV UPS systems and how new LVRT regulations could have negative impact to
certain huge industrial companies. Behind the paywall of this report, we have included some of this work for Substack subscribers now to enjoy.

ENNAR, BRNAEREREF RS TABHR , RETRIFFIVRXSAR (U, TEN. BB ) . AGX FHAEE., HE UPS ASE
BoP &% , MRHMMEEBESFHE (LVRT ) EM RN ELERB T A IERNAERE, EXRRESREFEZE , HAiH Substack ITFEM £ T He
BORR,

Conferences: in September members of SemiAnalysis’ Energy Model team will be at Gastech in Bangkok 14-17th; Data Center World Power in
Dallas 21-23rd; Yotta in Las Vegas, and Gulf Coast Power Association in Austin, both 28-30th. Email energy@semianalysis.com and lets talk
power!

2WHE : 9 A, SemiAnalysis BERER AR ZHE HE . 8 Gastech (14-17 B ) ; JBHIHT Data Center World Power ( 21-23 B ) ; B Hi4Ehn
Hi Yotta 5BHTST Gulf Coast Power Association ( 379 28-30 H ) » & XM ZE energy@semianalysis.com , — 2 HEfER 1 !

What even is “BTM”"?

EMALR‘RE" (BTM) ?

A meter is a device that counts electricity; it is stationed at the point where the project’s wires meet the grid’s wires. Everything on the grid side of that
point, the substations, the pylons, the power plants, is “front of the meter”; everything on the project’s side, the switch-gear, the batteries, and onsite
generators, is “behind the meter”.

BREITEEINRSE ; EREENBELRESEMERH LA L, ZREN MKW —)—F B, @MELE, &8 —B TR ; WE —WH—
P—FxRiRE, BuNAGREN—BTRE

There are then specific terms but in practice they get used interchangeably: “behind-the-meter”, “off-grid”, “islanded”, “co-located”, and “micro-grid”.
This is frustrating and leads to common disagreements over the definitions, but one way to think about them is by connection configuration:

EINER —EHERE  BRERFELRRA  “RE" B, G, HaMHER, XTAOEE  MESRENNZSE  BEUUAEEREXRX S

el :
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Four Datacenter Power Configurations
Impart rights and electrical connection are different questions.

Source: SemiAnalysis - schematic
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1. Grid-supplied: The grid supplies the datacenter; on-site generation is backup only. Power plants supply the public network, which supplies the
datacenter.

2. eEMEts  EMAREFOHSE ; WZRBNERH. B AAENEMHE  BRAEMEZOHEEPOMHSE,
3. Grid-parallel: Local generation and grid imports can both supply the datacenter. Exports are optional depending on the rights and connections.
4. *BMHT A EKBSEMZEYANKEFEPOME, REA@MIMNEE , BURTIF SEERE,

5. The relative sizes of the datacenter, its local generation, and its permitted grid imports can vary substantially. ERCOT’s Withdrawal-Limited
Private Use Network, or WLPUN, framework expressly accommodates on-site generation reducing the transmission capacity a large load
requires.

6. BIEF O, HAMEBRIRMBNIZBMENEN K NAIEEERE KX, ERCOT W “ZERFIFLAAMLE” ( WLPUN ) EZRATH A VBT I K Bk
BREAEAFAENHERE,

7. Consider three illustrative configurations, each serving a 1,000 MW datacenter:
8. BEE=MTRHIEE , HRST 1,000 MW BIEHL

9. Grid-led: 250 MW of local generation and a 1,000 MW import limit. Local generation offsets part of grid consumption; when producing 250 MW
at full datacenter load, it leaves 750 MW to import.

10. *EBEMES : **250MW AR LB |, 1,000MW Z 8 EfR, Rt X EIERDEMAE ; EHRTFHOHE AT, N KEF X 250MW B | FIR
750MW EMNEBEMZ &8,

11. Plant-led, full-sized import connection: 1,200 MW of local generation and a 1,000 MW import limit. The plant can cover normal demand, while

the import limit is large enough to accommodate the entire datacenter load.
12. I XS, 2MFTBERE : **1,200MW Kith K& , 1,000MW Z 8B LR, BILAIBEEERER , B ZHE EREUEZEENREPOAR.

13. Plant-led, limited import connection: 1,200 MW of local generation and a 250 MW import limit. At full load, at least 750 MW must come from
local resources. Losing all local generation would require replacement supply or at least 750 MW of load reduction.

14, *BHILESF, SRIEEE : **1,200MW KL B |, 250MW Z 8B LR, FHARELD 750MW TRE AR RIF, BERELBAMELS  BEE
BRER , REDHEDE 750MW AT,

15. Export-only: Local generation supplies the datacenter; the grid connection permits exports but not imports to serve the load.
16. *fUEH « A RENHFEHOMSR ; EMERZATEL , BFAYNARZE,
17. Off-grid: Local generation supplies the datacenter without an operating grid connection.
18. B : A R BRBEFOME | TEITHHBRMEE,
Net metering
AitR
In this context, net metering means netting the datacenter’'s consumption against associated generation at the relevant grid-facing metering or

settlement boundary. ERCOT describes it as reducing the customer’s metered consumption from the grid; it is not necessarily the retail rooftop-solar
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arrangement that credits exports against consumption over a billing cycle.

HERFERT , AUHEEEHEXEDEMNITEREELRL , BREPONALSHAXKBHE. ERCOT BEBERARIEFEEMNITERS
B CRLEPHE-MNKEAPNREHBERTNABBNZEBRTLRZH

Freestone is an example: ERCOT reports PUCT approval in May 2026 of an arrangement between a 1,099 MW gas plant and a 760 MW datacenter
in Freestone County.

Freestone §2—%l : ERCOT R&# , BMAHEWFER S (PUCT) F 2026 F£ 5 A#itAE T Freestone &— B 1,099MW R[EBEIES — B 760MW 3
O Z MR HE,

Why Export-only is not Off-grid

A APEH"FETER”

The datacenter does not need a separate grid feeder to remain electrically connected. If its supply circuit connects into the plant’s grid-connected AC
system, it is connected to the grid through the plant; the site participates in the interconnection’s frequency dynamics and shared inertial response

even while exporting net power. Depending on how well run the grid is this arrangement can be beneficial to the datacenter with improved electrical
reliability and quality.

BEAOHATTELMNBMBERRFE[ERE, NRAMEBERBENBUNHPMRIRAS , CEBI B SBMEE ; BIESEHED , ZFUD
SEERASGHMEBHSNAZIREWN, BURTEMNEE KT , IMZHENRFEPOTERMERN  TREFHBSTELSERERE,

Existing generation adds a regulatory distinction

BAERETREEX S

Regulators can also distinguish new generation from a plant that previously supplied the grid. Texas Utilities Code §39.169, “Co-location of Large
Load Customer With Existing Generation Resource,” covers certain net-metering arrangements involving an operating facility registered as a stand-
alone generation resource as of September 1, 2025; it requires ERCOT noatification and PUCT review, subject to exemptions and a deemed-approval
provision.

BEERTUX D FRABSIAEEMNHEBNEI, (BRFEHMIOAIUER) £ 30.169 FABATESSREREHERL , EATIRE
F 2025 F9 A1 AR EMI MR BRENEZRIENFESAITERH ; ZERERBH ERCOT }#ESZ PUCT & , B REHRRMANRES

=h
FAo

Diverting existing output to a new load can reduce supply available to the wider grid. ERCOT says the two netting arrangements approved by May
2026 required the datacenters to reduce consumption or switch to backup, and the plants to return their full output to the grid within 30 minutes of an
ERCOT instruction.

KREBBE hBEF AR SO E BNATANM, ERCOT {7, BZE 2026 F 5 ARMHATAITERHHERBEPOLERIIESHEIRABR
PREER , HERBIERE ERCOT <3 30 2B £ H O EIHBEM,

Operating states and deployment: island, bridge power, grid as backup

BITRESHE : 5, SERH, EMEZH

“Islanded” is an operating state: a grid-connected datacenter opens the breaker and runs on its own generation. Then related but separate, the
Department of Energy defines a “Microgrid” as “a group of interconnected loads and distributed energy resources within clearly defined electrical
boundaries that acts as a single controllable entity with respect to the grid,” and its Grid Deployment Office adds that a microgrid “can operate in
either grid-connected or in island mode, including entirely off-grid applications”. In this piece, “islandable microgrid” means a grid-connected site that
can separate; “off-grid microgrid” means a site with no connection at all. Many BTM projects use the term loosely, perhaps because it avoids saying

gas”.

" R—MEITRE  AFMBEROMITHRS  LEFRBET. SZHAXEREMINE , XERFEHFEHMENE XA ERBIENBLR
N, ~AHEEENATS2HRNERAR , X TEMRIANE-—ESE  HEMBELLAZHER , RENBTHNET , ANSET , 8
BreBEMBNAZR . BAXS , TS HENEEEHIINF M7  BRMBEMET2RFEMERNZL. FZREMEXNXAERE
B, U REN A UMEER R RS =F,

In practice, this may change a lot over time. Many BTM projects plan for a grid connection and use BTM as a “bridge” - once the utility delivers the
connection, the generators can shift into a backup role. We described this in depth the Onsite Gas Deep Dive as the most popular approach because

electricity systems benefit from substantial economies of scale in both cost and reliability. xAl's Colossus 1 in Memphis has taken this route.

XHEAF , XSHERBEAXERATH, FZREWMEANTEREN | HIEREHFRIYEIEFRR ——BLARBULLATRMNEN , KBHETHENE
AR, BINE_(ZRSEERSE) PRAERE  IREEZXRUENEE  BENEIREEREINTEE LS HETEENAELF, XAl LT =T
HT#Y Colossus 1 EMFRIX KK,

Other projects plan for a grid connection that will serve as “backup”, i.e. as a new energy resource that will help increase the expected uptime. We've
seen projects planning for 2 or 3 “nines” of expected uptime while in full island mode, and adding an additional “nine” once grid-connected. We’'ll
provide more thoughts behind paywall on how many BTM plants will become grid-connected in coming years.

SEMEMYNNEMERNK YRR, MMEN B TREATBTASTHENFTEERRTR. BRNBIENEEZMSEATE 2534
T ATRAMAK , AEAMNEBEM—N XTRRILFESORERIEERAAN , RIBEASREERHESEE,

Why is Building BTM So Hard?

AftaRBRIMILZ ¥ ?

A turbine order and a nearby pipeline do not make a project. Between the press release and first power stand six key hurdles: contract & bankability,
permits, fuel, equipment, workforce, and electrical physics. Our permit-level tracking shows booked capacity facing difficulties at nearly every one of
them.
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—FKRNTREN—FPEEE , HFEET—MAE. NFEBIERNXBZABEENEXREXT  GRSTRAM. T, BB, RE, FHHAB
SYE, BIINTTRERER , IFE-EXFLBEEMII~REBR%E,

The Six-Part BTM Development Framework

Gate O plus five physical stages — the hurdles, evidence and beneficiaries

Source: SemiAnalysis Energy Model

PART WHAT HOLDS A PROJECT BACK EVIDENCE THAT MATTERS WHO BENEFITS

Gate O No early capital; offtaker and lender Credible design and power date; funded deposits; Integrated developers and EaaS
Contract and commitments depend on each other. bankable offtake where required. providers
bankability

Stage 1 Permit limits, redesigns or an active Effective required avthorizations for the intended Fuel cells; Texas
Permits legal block. design, with enforceable conditions.

Stage 2 MNo firm deliverable supply or Firm volume and delivery pressure; transport, Midstream and upstream
Gas executable pipeline route. fuel-quality and resilience plan.

Stage 3 Generation slot secured; balance of Confirmed generation and BoP deliveries, tied to an OEMs, BoP suppliers and the
Equipment plant still missing. integrated equipment schedule. secondary market

Stage & Builders, specidalist trades or operating Construction and commissioning plan; staffing, EPCs, modular suppliers and
Construction, coverage vnavailable. maintenance and service coverage. service providers
commissioning

and workforce

Stage 5 Lead swings, instability er protection Validated islanding design: load respense, stability and ABB, OM.energy and the stability
Islanding physics that canneot clear favlts. fault protection. stack

These are interdependent hurdles. Financing, design, precurement and permitting overlap.

Source: SemiAnalysis Energy Model; sales@semianalysis.com

SRIR : SemiAnalysis BERIER ; sales@semianalysis.com

Gate 0: Contract and Bankability

XF0: ARESTHEY

Below, we'll discuss all the physical challenges in bringing online GW-scale islanded datacenters. But before getting there, there’s perhaps an even
bigger challenge: the financial one. Traditionally, one can connect to the grid very cheaply, with both interconnection requests and letter of credits
being very modest. This was enough to develop credible sites, even at GW-scale, and led to a frantic search for power in the US and worldwide. It
was easy to turn a quick profit with limited capital, i.e. a few million at most. We discussed this at length in our Onsite Gas Deep Dive, and our US

Grid Constraints articles.
THRMNSTRETFERMESHBEHRO LIS EYERE ., BERZH , EE—NREFEAWRLE : B, £5EL , EANBRHEARE , BB

BEMERLEEIBRD. XEAFAHAENZIH—HNERERE—HEIRTEXENELERNEINRIER. AEREL (&KZJLAFET )R
HIRFEREMSENE, RNE(ZRSRERE) N (XEBMAR) FXEFHLEFR,

Islanded datacenters are fundamentally different because there is no existing infrastructure to connect to. With power plants typically at ~5B per GW
of IT capacity, and equipment deposits increasingly expensive, the upfront capital expenditure blocks many projects.

MEBETEFHOUNEERAE , BNRERBEMRETE, RESR T REN S50 ZEXaNBEEN, BREFMARBRSRIUTE , (IERARTFHE
THZME,

This leads to the classic BTM chicken-and-egg problem: lenders want a long-term ESA with a solid offtaker, and clear SLAs and other contractual
terms. Offtakers want a credible timeline and project system design. Developers need early capital to pay for equipment deposits to provide that
credible timeline and design. And with the insatiable demand for gas generation equipment, not having that capital means that timelines keep
slipping.

XHEIHTERRNREAEVEREERHE  ARAFFERIHNETEABNFZTHKBPEERRS I (ESA ) . BHH SLA REMEREKR ; &M
FREFIIEHNARANME ZRE R ; FABNSTERRAERZMNRZMAR , FaELAHAIEHRERMRIT. MENHRELBRE KT HEN
ER , REZXERAHRRRE B E R E8.
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THE BTM CHICKEN-AND-EGG PROBLEM

Capital, contracts and equipment slots must all arrive first

Source: SemiAnalysis Energy Model
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Source: SemiAnalysis

SRIR : SemiAnalysis

Early successes have come in three forms:
BHANA=MER LA

1. Full vertical integration, the Musk playbook: as discussed at length in our Colossus 2 article, xAl built its own power plant for self use, seeing it

as the fastest way to build compute. This was most likely equity-funded.

2. R EHES , ISHRITE  EWMEKNE_(Colossus 2) —XHE#RH , xAl FEAZETECWEL , IHARRNELIBZEFN. XBRA
BERBR LA

3. Full-scope datacenter developers: certain developers have both construction and energy in their core capabilities, and take responsibility for
the BTM power plant when selling to hyperscalers. In a Yield on Cost model, they typically include the onsite power in the cost envelope -

which then commonly crosses the $20M/MW mark. Full site-level details in our Datacenter Industry Model.
4. 2BABBEHOIT AR : REFRAHBRRSEFBANLOES , ABAMER GHERNNREBIENT, ERARBRERS {8
RIGEIPANEFBE—XEFEESIIKE 2,000 FETHXRA, TEGHRATRRMNOBEHOITIER,

5. Datacenter + power partnership: datacenter developers go-to-market together with power developers to sell a site to a hyperscaler. But the

hyperscaler signs two separate contracts: one for the datacenter, one for power. Certain Oracle Stargate sites are built on such arrangements.
The joint go-to-market means that the offtaker is offered a full-stack solution. But the main drawback is dealing with more parties, and facing a
risk of paying stranded expenses if either the power or the datacenter are late - given the contracts are independent of each other.

6. BIFEFO+BNBTF  BBPHFOFARABSEHIFAREREFATYE , OB AMER GHEHL. BBRAMARR BXBRHMLEE : —H 4
NEFEHL , — B4 B, Oracle Stargate R LFHNE TR TH, REATEREQDABMFRUELKRST R, EXBERIRENNES
HEH , HER-—BEENIRHEFEPOME-FEREERERXZAOXNE—BEANF O SRR,

For BTM power, all of that complexity has led to the development of a new type of service providers: Energy-as-a-Service (EaaS) vendors. These are
the new “BTM utilities”. Companies such as VoltaGrid deliver power, not just equipment, under long-term contracts with guaranteed capacity and up-
time commitments. EaaS can do everything from leasing gensets to trucking compressed natural gas to site as ‘virtual pipelines’ while permanent
power plants and actual pipelines are permitted, built, and commissioned.

MREEIMES  IAXEERMEET —XFERSREED : BFRAKRS (EaaS ) [ &, EMHMRFNRELABULLQF, VoltaGrid FA T EH
TRERESTAMAENKBERA TRAINRESN , MAUNRRE, EaaS AIEHKE—1) : NMERRBHA , BEKABRUESEXEERE BRS
FiXE  AREEERRARNEZE AR EUEE",

VoltaGrid has proved to be one of the winners of that trend, landing multiple gigawatts of orders with top tier developers like Vantage Datacenters.
Others like Williams, Solaris are also on the rise and have scored massive contracts. Separately, some manufacturers are increasingly doing that
themselves, such as Bloom Energy and Enchanted Rock. We track all of the supply chain, EPCs, BESS/SynCon and such for hundreds of projects in

our Energy Model.

VoltaGrid BIEFARIX —EHHMKRZ— , 5 Vantage Datacenters E—RA XKBFLE THE RITH ., Wiliams, Solaris FH At R IEUEEE , HIIR A
BE. BH, —LHEFIEMNRMZH3ERE T , & Bloom Energy # Enchanted Rock, EAEEERER FIBERHRE NI E W2 2BEREE. EPC,
BESS/E L AN,
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& : VoltaGrid

Does this capital wall mean that BTM is structurally disadvantaged versus the grid? It used to, but it's not anymore. US Grid constraints are playing
out in real-time, in two ways:

RERAZERERRERGEANENEEEUNSE ? TXE , BHAEFTHLT. RERNAYREERNEN , ARERSE :

1. With firm US grid headroom being exhausted, serving a new GW-scale datacenter requires GW-scale generation paired with it. Capital
requirements are commonly in the multi-billion-dollar-per-GW range today. Cheap GW-scale interconnections do not exist anymore.

2. REXEENNHEMERTERER  RE M NS RABEFLFTERESRRRE, WSRARTREELEEERAHZETER. BN
MNERREREANEFTEFE.

3. Most utilities are notoriously slow and unreliable, and grid ESAs typically aren’t as binding and don’t have as many penalties as a BTM
contracts in case of late delivery or uptime issues. It makes sense, they’re very different contracts in nature. As such, for GW-scale projects
where speed and credibility of execution matters, BTM is an increasingly competitive play.

4. REHARBULARETENEEATATE , MEBN ESA BETGREERABEAFTARS , EERRTRTARRNE L WRERLAZEN
2, XYRBE , BNRELARLRBATENER, Bt , N FTRESHITUEEZEXEENETRAWE , RKEEERNEES HNIERE,

Therefore,
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BEANBTRR  FARNSERERX/LFEERRE —HiEE, B EREE-—MITRERELELD , EE M TEEERFTHMNZKET , £5%
EMINES B BREBES, &AM K BRI,

Texas Holds About 17 GW of Booked Onsite Generation
Another 29 GW of Orders Has No Site Chosen Yet, So No Permit Can Exist for It
Onsite generation booked for US datacenters by state of the named site, GW nameplate, batteries excluded
Sources: SemiAnalysis Energy Model, BTM Tracker, edition 24 Aug 2026
sal semianalysis.com
Mo site chosen yet

o [ 17 GW
e

Pennsylvania
Mississippi _
onio. |
State not disclosed
Wyoming -
New Mexico -
West Virginia -
lowa .
Arizona .
utah [l
Virginia I

All other states -

Sources: SemiAnalysis Energy Model; Sales@semianalysis.com
KIR : SemiAnalysis gEJREE! ; Sales@semianalysis.com

That asymmetry between states, as much as cheap gas, explains why Texas is set to host more of the BTM fleet than any other state. The state
determines how the process plays out but federal rules set most of the parameters. The Environmental Protection Agency (EPA) sets the core air-
quality standards, emissions definitions and major-source framework; state and local authorities usually administer those rules, issue the permits and
add their own authorization routes.

MEMZEHXHAXTR , WERNMORAS , BRT N AEMNEABNRENEAREDTEME[MN, NWRERBDFARF , BERIBANRE T K&
¥, EEERKFRRY B (EPA) SIEROLESRERE, HFREXMENRER ; MBS EREEAFTHITILEAN, MEFATHERECHH
REEE,

How the Air Permit Thresholds Work

SRV R {E A E A

Potential to emit (PTE) is the tonnage a plant would emit running flat out all year, counted per pollutant. Every US air permit tests PTE. For a gas
generator the two pollutants that matter are nitrogen oxides (NOx) and carbon monoxide (CO). Two federal lines apply. A plant with PTE above 250
tons a year of any pollutant goes through a full major-source review: modeling, a public process, and potentially years added to the timeline. A plant
with PTE above 100 tons also needs a Title V operating permit, a second layer of federal oversight. States set their own lines below the federal ones.

BEHNE (PTE) REMSEFARSTLHBRNWE |, BS5EYPIITE, XES—HEKYFUHERRE PTE, WRREABHNMS , MHXES
RYRBELY (NOx ) M—F4H (CO) ., MRHKIPLER : TASEY PTE BYEFE 250 MBI METBNENRTE : 218, AXEF
HATRELA BRI RIE MR E, PTE #Bid 100 M EILEE Title V IZEFAIL , XREF-EHRITUE, SMNEBKTL 2 TFEITIIZ.

Tiers:

B4R :
1. Exempt as a nonroad engine: A portable engine that stays on site under 12 months
2. FEREER AR ERZEETEL 12 MANABH R

3. Sits outside stationary-source permitting. Works for reciprocating engines only: any turbine of 10 million Btu an hour or more falls under a
federal emission standard, confirmed by EPA’s January 2026 turbine rule. Mississippi exempted xAl’s trailer-mounted Southaven turbines

under a state rule; that decision is being challenged in federal court; 40 CFR 1068.30.

4. ATFEERFAEERZI. EATFEEXLKTN | EAE/ET 1,000 FERE (L R EBSETHKRIFEL R , EPA 2026 & 1 AR
BUESETiX—m, BEALEMNEBMNAMERRT XAl HERXH Southaven BH ; ZRE EEBIFERZ F PR ; 40 CFR 1068.30,

5. Minor New Source Review (NSR): PTE below every major threshold
6. NEFREZE (NSR) : PTERFAEERRE

7. A construction permit from the state or county, which sets the exemption cutoffs and how much modeling is needed. Public comment of at
least 30 days. A plant that accepts an enforceable cap on hours or fuel to stay under the lines is a “synthetic minor”; changing that cap later
triggers a full major-source review as if the plant were new; 40 CFR 51.160 to 51.161; 40 CFR 52.21(r)(4).

8. AMBEMENZBIZFT , RRBUELANFTEEREHENTE, £ 30 RAAZENH, BEZAHTNET IR LRUAEEREZ THSH
WETERDER  AEERZLBEMATBNENRTE , MEHEBIL—K ; 40 CFR51.160 F 51.161 ; 40 CFR 52.21(r)(4).

9. Prevention of Significant Deterioration (PSD), the major-source review: PTE of 250 tons a year of any pollutant. 100 tons for 28 listed
industries; EPA reads “steam electric plant” to cover combined-cycle plants, while simple-cycle plants are treated as unlisted and so face the

semianalysis.com/p/what-is-so-hard-about-behind-the
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10.

1.

12.

13.
14.

15.

16.

17.
18.

19.

0. MERIEF 12 NARBIE. BAEERIAN—HAMITHEFR M, EPAF 45 REWH , AKE 60 XERH, NN,

250-ton limit.

Pt EEEA (PSD) , MEXERTE : FAS5EY PTE AT F 250 M, 2
v, MEEBRBEHFEARRIE , BER 250 LR,

28 NEIZ 1T 100 M ; EPA B &SRB "R REHRAEHE

Usually issued by the state. Once major for one pollutant, the plant applies Best Available Control Technology to every pollutant above the
significance rates (40 tons of NOx, 100 of CO), models its air-quality impact, usually supplies a year of monitoring data, and takes at least 30
days of public comment. The Clean Air Act requires a decision within a year of a complete application (section 165(c)); no national data on
actual times exists; 40 CFR 52.21.

BEBEBRMMLA, — BEE-—MSEYHIAERERNR , BN ES—FESEERE (NOx 40 [, CO 100 MW ) #9355 FY K A &£ 7T A 1E §#
R, NEEREFWEE K BEEFRX—FUENHE , HEZZED 30 RAXZL, (FEEREZE) EREREMHZRE—ERELERE (£
165(c) % ) ; EERFERRELEMIIE ; 40 CFR 52.21,

Nonattainment NSR: The area fails a federal air standard for the pollutant. It replaces PSD for that pollutant; PSD still applies to the rest.

RIEFRX NSR : ZREREEZTRMNKBZ SR, ©EIZTRY LMK PSD ; PSD WERSFEDNAER,.

The limit falls to 100 tons a year, then to 50, 25 or 10 tons of NOx and VOC as an ozone area is rated serious, severe or extreme (Clean Air
Act 182). The plant must meet the Lowest Achievable Emission Rate and buy offsetting cuts from other sources in the same area, at 1.1 to 1.5
tons per ton. Location sets the line: Dallas and Houston sit at 25 tons, Chicago, Salt Lake City and Las Vegas at 50, Northern Virginia and
Phoenix at 100 (EPA Green Book); 40 CFR 51.165.

I\

FREBEZSF100M  HEKREXFKITHITE, REXRwMmEE—SEZE NOx F VOC 950, 255k 10 M (_CEEESE) £ 182% )., B
SEABUR B RR AT SEIHAENE |, F S 1.1 B 1.5 MWL EROEXFHMHRRMERNE. hBEVERE LR RIS 25 1§
ZNE. EHROMBARIHTAE NS 50 W, bFHFFRLFMIERRHH 100 W ( EPA & E$ ) ; 40 CFR 51.165.

Title V operating permit: PTE of 100 tons a year or more, on top of whichever construction permit applies.

Title V 2 AJAE ;: PTE X8 E 100 il L, BTFEANBIRETZ L,

Applied for within 12 months of commissioning. Gathers every requirement into one enforceable document with a five-year term. EPA gets 45
days to object and the public 60 days to petition. Adds monitoring, reporting and fees, and sets no new emission limits of its own; 40 CFR
70.2.

wEMER
RETEEF I HMRE ; 40 CFR70.2,

Three caveats.

=RiHEHA,

1.

2. I REIREIGEA 250 MLk | RENREENL—

. States differ below the federal lines. Texas requires control technology for every new facility. Virginia permits anything above 40 tons of NOx.

 BMERBLUTETHR. SMNERSIMREBRAEFER, FEFEL

KRR AR R, BRFPEERESER, 2026 F 1 BRHN N EEE

The 250-ton line for simple-cycle plants rests on consistent agency practice, including Mississippi’s own xAl permit, not on a written EPA
ruling.

IR ZHXEK (BEZEAALMNBESH XA FT ) |, MIE EPA WPEEE.
California districts trigger controls at 10 pounds a day.

N3 NOx #id 40 MR IREHEF AT, MMNEESXUEX 10 B
AR IEHIOIRE,

. Federal emission standards apply whatever the permit tier. The January 2026 rule sets a 5 ppm NOx floor for new large turbines running base

load. That means selective catalytic reduction from day one.

THIF RBEELHIRET 5ppm B NOx FRR, XEMRENE—REME

FERMELIER,

Air Permitting: The E:ght Key Terms

NAAQGS and attainment status

EPA sets the Noticnal Ambient Air Quality Standords and
esignates each area atteinment, unclassifiable or nenattainment,
ant by peollutant.

Attainment does not mean permit-free. It sets which permit route

MNSR: P5D and nenattainment NSR
DMINI

to pollutants whare the
reitis

uetion rov 5D app
ated attainment, and nonattainment NS

designated nonattainment. One plant can face both.

States issue most permits. EPA comments but does not approve
eachone.

Poﬂuhleahd femporury engines

A puﬁr-bl"enqlna- kept under 12 months at one site is o nonroad
-source permitting. Turbines of 10
er a federal emission standard, so the

route does not reach them,

Open to reciprocating engines. Closed to gas turbines, per EPA's
January 2026 rule.

Emizsion standards apply whatever the route: EPAS Janue

Potential o emit (PTE)

The mest a plant can emit under its design, ot full load for all
8,750 hours a year.

Only an enforceable limit on hours, fuel or controls lowers it.

05 Synthetic minor

FEDERAL COMCEPT, IMPLEMENTED THROUGH AN
EMFORCEABLE PERMIT

‘Would be major on unrestricted PTE, but accepts enforceable
limits that hold PTE baelow the threshold.

Leosen the cap later and full major-source review applies as
if the plant were new.

03 Standardized vs case-by-case avthorization
PRIMARILY STATE-SPECIFIC
Standardized ro

permits, regl

reviews one project.

e, stendard er general
condifions. Case-by-case

A valid route, with less project-spacific evidence.

Sources: SemiAnalysis Energy Model; Sales@semianalysis.com
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en PTE crosses the 1
ar, 100 far listed industr
nonattainment.

Minor does nat mean unpermitted. States permit below the
fedaral lines.

document, Default threshold 100 vear, or 10 tons of one
hazardous air pollutant and 25 tons of all combinad.

Runs alongside the censtruction permit. it does not replace it
or add emission limits.
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X : SemiAnalysis BEJREER ; Sales@semianalysis.com

Small emissions rates become big annual totals at campus scale. At an illustrative controlled NOx rate of 0.10g/kWh, 250MW x 8,760 hours produces
about 241 US short tons a year; the same calculation reaches 250 tons at roughly 259MW. The actual answer depends on the equipment’s controlled
emissions, the applicable threshold and which units the regulator counts together as one source.

EEXREL , RIVHRREUSRFREANFELEE, URGIMAIZIE NOx HKZ 0.10g/kWh iTHE , 250MW x 8,760 N EF LI 4E 241 X4
| EB—EAEL 259MW BHEE 250 M, SSERERBURTIREZBMZINHNR, EARE , AREEEBBENA S H it —NHEBR,

That leaves developers working on both plant size and the operating plan. A phased authorization can, where the project and rules allow it, bring an
initial tranche online while approval for the larger build progresses. But the hours and emissions limits must survive contact with the intended
operating schedule and be enforceable. The regulator needs a credible plan for how the whole campus will run.

RESFHFRBFIEFAERUEARINSITARLENEF . EREMANAFHELT , 2MRFATUULERNALT LEL , AREANRRZROFR
feffEdt, BORBNHRRELALEGERESTITNREARZTHTE, BEEFE-HXTEMNEXNMETHAELR

Project Jupiter: Grand Designs

Jupiter T B : BXi&it

UK television legend and architecture critic Kevin McCloud would be raising his eyebrow at Oracle’s Project Jupiter because it shows how permitting
can force the redesign of an entire facility at breakneck speed.

HEEMAET. BRIFLRYI-EZRFE ( Kevin McCloud ) & % Oracle #9 Jupiter B , ZMHEREREE , BN ECRETR 7 IF T N{AEBE/ME
LR AN RE BRI,

The original applications were filed on 17 November 2025 for two separate microgrids, East and West, each sized to sit just under the federal 250-ton
major-source line. The West application proposed 34 GE TM2500 and 20 Mitsubishi FT8 units (54 turbines, roughly 1,677 MW) with the East
microgrid at a higher scale. The strategy was to operate as a synthetic minor: install equipment capable of emitting well above the major-source
threshold, then accept operating limits that keep permitted emissions just beneath it. The East microgrid reported the potential to emit of 521 tons of
NOx a year and requested a cap of 248.90, 1.1 tons under the line.

RAFET 2025 F 11 A 17 BEX , #XKR, AFMIMHERN , FEABERFEERK 250 MBAFRLZ T. AMRFLE 34 & GE TM2500 M
20 B=ZE FT8 (54 8%Hl , B 1,677TMW ) , KUHERABEER, KERUSRPEFELFRET  KRERENZBEXNRRENRE , BESS
REHFREZREZ THBTRE. RMHBMEPIRE NOX BEHFKENSF 521 1, BF LR 248.90 M | LELAR 1.1 M,

Jupiter Sized Both Microgrids Within a Ton of the 250-Ton Line
The Filings Put Potential io Emit at 1.6 and 2.1 Times the Caps

Project Jupiter, Santa Teres« : requested NOx caps against potential o emit, first filings of November 2025, tons a year

Sources: NMED filings on Permits 10732 and 10734, SemiAnalysis Energy Model, BTM Tracker (24 Aug 2026 edition)

sal semianalysis.com

249.97

PSD majer-source line, 250 tons a year

Title V line, 100 tons a year

East cap asked for East potential fo emit West potential to emit
ed 17 M MMED letter, 17 D NMED letter, D

ati i t 7 5 i o 250-1 in tically enf ble.

Bloom fuel cells.

Sources: SemiAnalysis Energy Model; sales@semianalysis.com
RKIR : SemiAnalysis BEJRER ; sales@semianalysis.com

New Mexico’s Environment Department determined that limits set so close to the threshold were not practically enforceable. The applicant resolved
that by dropping both caps to 245 tons, and the department ruled both applications complete and published its intent to issue - but some 7,155 public
comments came in, the Secretary concurred in holding a hearing, and the applicant withdrew both on 27 April 2026, the day it announced the fuel-cell
redesign.

a‘sﬁ%ﬁ%"m%fﬁrﬂui , WG IR R E MR EERERF TR AHIT, BiFEABEHEN LRIEZE 245 M URRZAE |, ZEBIEENRERDBBEMHTE
Ha BUTRIL 7,155 L AREN , BEEEHTWILS , BBEAZET 2026 £4 A 27 BEEFHMHE , YXNEHR 7T RBEMEIHRIR
it

The project then abandoned the turbine design and refiled around Bloom Energy solid-oxide fuel cells in April. The revised proposal targets roughly
37 tons per year of NOx, around 92% below the original turbine configuration.

TERERFENGRE , T 4 AES Bloom Energy BIASA YR BI EMEH PR BIT/EMNTE NOx BARANEF 37 M , b REHEERY
92%o

The technology change did not make the permit issues disappear. On August 23, 2026, the New Mexico Supreme Court stayed the administrative air-
permitting proceeding until further order. The stay paused the process rather than deciding the merits of the application, and on September 1 the

semianalysis.com/p/what-is-so-hard-about-behind-the
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justices unanimously refused the developer’s request to lift it even temporarily. The regulator’s decision deadline is November 23, 2026.

BARBENERHRUEFAIRBIER, 2026 F8 A 23 B , EAFMKEERPLTTRESFARSF , EESTH S, ZPLESRAREERE ,
HARNBEAFHRIFMEFELBR ;9818 , KEEMN-BRE THARENEGRFERPIESHER, BENMERESLLBHHN 2026 F 11 A
23 Ho

The Fuel-Cell Escape Hatch

PRBL RS AY A EE

Fuel cells offer an escape hatch from the trickiest part of permitting but not from the permit process itself.
MBREAFTHERFOMIRMT —RBLERE , EATRETTITRFES.

The technology generates electricity electrochemically rather than through flame combustion, generally producing far less NOx and other
conventional pollutants than a comparable fleet of turbines or reciprocating engines. Depending on the site and configuration, fuel cells can keep a
project below PSD major-source thresholds and allow it to follow a standardized or minor-source route instead. They still require permits and still
produce CO: and smaller quantities of other pollutants, but the advantage here is a lighter regulatory profile, not zero emissions.

ZRARBIEAZEREMIEFXGERERE , BEFEH NOX MEMEASRYZL TRSAENRNIEEALDNE, AZUANEEMNE , RS
MEAETE KT PSD EXNREE , HRMEMECS/NEFREZ. ENNHETFT , fe~E-S4BREMDESRY , BENBETERNEED
B, MIFETHL.

AEP Ohio’s 72.9MW Bloom installation at AWS’s Hilliard site in Ohio shows the wrinkles in permitting fuel cells, remaining below the thresholds that
would have triggered the major-source route. The project still required an Ohio EPA air permit and separate state siting approval, while the air permit
was appealed by the City of Hilliard in November 2025.

AEP Ohio £ AWS {2 FHZ M Hilliard EXE 72.9MW Bloom EHLE R 7T R EMF AT PRI - MEEBESMAERNRRRNREZT , BN
ERZBMN EPA BRF M BIRA MLt E | BEKIEFRTTF 2025 £ 11 B # Hilliard WigiEE £if,

Nebius also made the technology trade in its first BTM US deployment, replacing the previously planned combustion-based generation with 328MW
of Bloom fuel cells under a 10-year power agreement, with the company pointing to faster deployment and the lighter permitting burden as
advantages of the switch.

Nebius EEEMEEREHEP M T RAREE , B 10 FHBHHILA 328MW 89 Bloom $B EMEARRIT RN MER KSR , ARHRBEER, ¥F
AREERRZRIAE.

Fuel cells can accelerate projects through the permitting matrix but can also make speculative projects easier to decorate. In one Texas filing we
found, a proposed 560MW Bloom fuel-cell plant paid a $900 standard-permit fee and moved from application receipt on December 19, 2025, to
authorization on January 14, 2026, TCEQ concluding that the installation was not a major source under either PSD or Title V.

BRER 5t AT LUSNGR T B SR AF AT SERE |, B HiLRAMINE ER S RIEHKE . ERNEAN—BF/MEBRP , — LI 560MW Bloom #R¥ &5t B35
BT 900 ETAR/EVFAIZE | M 2025 £ 12 A 19 BIREIFRIEER] 2026 &£ 1 A 14 BIRGH#AE , TCEQ IAEZIRIEHE PSD M Title V FIFEE XK.

A standard permit confirms that a proposed equipment configuration fits a pre-written emissions envelope. It does not prove that the datacenter has a
committed tenant, financing, purchased equipment, firm gas supply or a construction notice to proceed. That is why we do not treat “permitted” as a
greenlight for a new BTM project.

RETTREBIANINRZREENSMASFNERESE, ETRIIAKFEFOLCHEHENES., BE. EBRE, BEMRSENIEIFTS, X
MEANMFABNFRERTETANFREMENIRITES.

The SemiAnalysis Permit-Credibility Ladder

Within Stage 1: does the intended design have effective legal permission to proceed?

Source: SemiAnalysis Energy Model

sales@semianalysis.com

PUBLIC CLAIM REGULATORY PROCESS

01 02 03 04

Announcement Application filed Application Draft avthorization  Final required Legally effective Full construction
complete authorizations released

CLAIM OHLY A DOCKET EXISTS REVIEW CAN PROCEED PROPOSED, NOT FINAL APPROVALS ISSUE Lo IVE LEGAL Bl THE S

No docket, no filing. A Application receivedby Accepted fortechnical = Out for public Air construction Mo stay, injunction or Full build released.
press release or site the agency, not yet review. Not an comment. Revisions permit, plus any siting vnmet cendition. Stage  Commercial, not
judged. approval. may still follow. or generation 1clears here. regulataory.
approvals.

ED BY LEGAL EFFECT

Does the challenge legally prevent
construction?

The project stays at milestone 06 and Stage 1 remains Stage 1remains epen until the block lifts or the conditienis

Track the legal effect, not just the filing of an cleared while the case runs. satisfied. The project then returns to milestone 06.
appeal, petition or suit.

A filed application is not a permit. Stage 1 clears when the intended design has effective permission to proceed.

Milestones vary by jurizdiction and avthorization type. A Title V operating permit does not outhorize construction.

Source: SemiAnalysis Energy Model

SRR : SemiAnalysis BERE R
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Note that another often overlooked constraint for permitting is water. For radiator-cooled recips, process-water demand can be very low: the radiators
dump engine heat into the air. But for certain single cycle turbines, water or steam injection for NOx control creates a continuing water requirement,
while dry low-emissions (DLE) combustion avoids that injection. The turbine package matters as much as the technology label. For example, the
Pratts FT8 MOBILEPAC use water injection.

FER , WAIRS —PMERBANIREK, WEARRINEERXRINAE , TZAKERTURK | BRAF[LEADNABEREANES, EXE
LREERRY , AT NOx A KHE IR H S ERIFERMNAKTER , M TNEHH ( DLE ) RISNER 7 XTI, HANBEDRSEARIREEHF
EE, it Pratt #% FT8 MOBILEPAC R A E Ko

Combined cycle adds another decision. Wet recirculating cooling loses water through evaporation and blowdown, the discharge used to keep
dissolved material from building up. Dry cooling rejects that heat to the air.

BREBIANIE NS —BUREK, EXBERLHBIRRMAS (W LEBABYRRMERLIK ) REAKE ; TRARANBREBRELEETS.

Stage 2: Gas

MER 2 : RARK

Now, while permits are a core site selection constraint, fuel adds a second one. The US is awash with natural gas: high oil prices maintain the
incentive to drill baby drill, and the gas that comes out as a by-product needs to find a home somewhere, while Appalachia and the Haynesville add
ample supply of dry gas (not associated with oil extraction).

TWAERRIEUNZOAR , BREXF—EB, EERASRZE  SaNMERE HTSER N0 EREFRFENRASEERTEL |, M EHR2
T Haynesville MIREFZ 2N TS ( FHERMITR ) HAL

However, the hard part is transportation of that gas. Building pipelines can be simultaneously the hardest and easiest aspect of the BTM datacenter
construction process, but like permitting, it depends quite significantly on geography. In addition, one pipeline typically isn’t enough. A firm contract is
tied to a maximum daily quantity, specific receipt and delivery points and, where agreed, minimum delivery pressure; interruptible service can be
curtailed when the pipe tightens. A line on the map is therefore weak, what matters is how much firm gas can physically reach the plant’s meter. The
physical fuel system also has to survive a failure. Depending on the site, that can mean independent feeds, redundant internal distribution, stored
LNG or dual-fuel capability, plus redundant boost compression where inlet pressure requires it. Gas quality matters too: changes in methane number,
heating value and Wobbe index can force control changes or derating if they move outside the machine’s fuel envelope.

AWM, ERETRASHEH. EREERTERREHFEFLERIBTIHREN K , BARKRES , B5HA—#& , RERAEE LBRTHESR
o WO, —FEBEEETE, BEMESESRAAHE, EEBUSRAR/UR (WEATE ) REXMVELES ; SEEEERN , THHRS2KHE
o Hit , B EN—FELEAFRTHL , RERESOHEMRASEXGRE BEITER. WERBREELMEEITEHRE. WgutmE , X0
BERMEM SR, TROATES, FEFH LNG HIURBIED , IMIERSENBTERNNTREEES. RRSMRAEHFER : BikE, REWN
ANEBNEC—-BBHBRNRBES , B sEEERE S RE R

A couple of examples of large projects:
JIANKE BB BF

e To build a pipeline in Texas, you only have to answer the Texas Railroad Commission, meaning datacenter developers in the state are
increasingly just building the pipeline themselves. Federal water-crossing permits and easements still apply, and a purely private lateral gets
no condemnation power, so a single holdout forces a reroute. Crusoe filed by itself for the 16-inch line to Duroc power plant at Abilene, and
Trailblazer Infrastructure - the Sweetwater developer, unrelated to Tallgrass’s Trailblazer system - budgets $120M for a 31-mile extension in
its tax-increment finance plan. Add this to ERCOT’s connection rules and some of the cheapest gas in the country, and you have another
explanation for why so much of this build-out is planned in Texas.

o EB/MNEEE , MAZTEXNSMNERZEASL —MIHRA , FEREZMNVBEF LT RFEE KBS BCHFEEE, KRABBEKFETFTMit
BRMAEAR , M—RAERBEXRLORBAERN , Btk —N4TF " #eEIAERL. Crusoe BT ABAMLEAK Duroc BYAHY 16 T EERL SR
& ; Trailblazer Infrastructure——Sweetwater 97 &7 , 5 Tallgrass B Trailblazer RGETx——EHBBUETARM B TP —% 31 HEEK
LRI T 12 ZEE. BiL ERCOT WEMMAMNMNLEREENRARZ— , fAE T HHAXAZSBERANZESNNS —MER,

¢ In Louisiana, Energy Transfer subsidiary ETC Tiger Pipeline is building the Franklin Farms lateral - 13.2 miles of 36-inch pipe at a billion cubic
feet a day, plus a shorter branch - to feed Entergy Louisiana’s new combined-cycle plants, which in turn power Meta’s Hyperion campus over

the grid. Entergy, not Meta, is the shipper, so this is the utility-served route rather than a behind-the-meter one. Even with no compression, it
still runs 19 months from the federal filing in July 2026 to a February 2028 in-service date.

o KEHEZHTZIM , Energy Transfer i~ ETC Tiger Pipeline IE#£#1% Franklin Farms X%——13.2 %2, 36 %<, BWE 102X A%ER |
n—%&REH 9 X——h Entergy Louisiana FFTBA S BIABIES | EEBET BMA Meta B9 Hyperion EIX#E8, #1=5 2 Entergy Mk
Meta , FTAIX R AR ABRE | MIFRGHRE. BELERE , M 2026 F 7 AERFBHARE 2028 F 2 ARIENE 19 M A,

¢ New Mexico. Again we arrive at Oracle’s Project Jupiter. The campus is set to received pipeline gas from the Transwestern-built Green Chile
pipeline. That pipeline was contractually due in service on 15 August this year, but the date passed without even an approved route, let alone

a start to pipe laying. On 14 August Transwestern filed a new in-service date of 1 February 2027, with the federal apparatus moving unusually
fast. This speed will need to continue if that start date of February next year is to be met, with a FERC order required in the next two months.
No comparable certificate on record has been issued that fast, and none of the 33 comparable projects we have tracked was approved before
the public comment period closed. Our estimation is first gas in April or May 2027, with full ramping up to the 2.45 GW in mid-2028, however,
there are several hurdles to overcome before that.

o HBAETFM, FAMXEET Oracle # Jupiter B . ZEX¥EM Transwestern BiZH Green Chile B BREBEES, XXEEARAYNETSH
8 15 Bz , BEZAHET , BHEZM KRR , EFARFHRHEE, 8 A 14 B , Transwestern BRIR T HWIRZBH : 2027 F2 A1 8,
BRBIMEWEHREREZR, EEELAF2 ANFAIEY  SHEEXARFTE , ARFNMNANMEE FERC HADS, FiEFUKER
BEMERCAERUXMEEL R , BRIVEIRN 33 NATHLTEH |, RE—MNEAXBELBALERAIRA . BRIONGITERMSRE 2027 F£4 Ak 5
A, 22028 FFEHLEANKEZE 2.45GW , TR ELZFEE/LERXREL,

The fuel contracts and pipeline filings can also help separate wheat from the chaff. A nearby pipeline doesn’t prove much, but a firm transportation
contract, signed gas supply agreement, or a pipeline application filed at the regulator can help understand which sites may be on the way to receiving
gas for their site.
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REESEMEERBEEYTEEFE. MEFEEUAFTTHAL , E—HBRENZHERE. CEENMHSHI , RELEVHRINEERT , £H
Bh 3 W R 37 1t R € IEFE ARG ALSRVER Lo

Some interesting observations:
—LEERMNER

e Energy Transfer contracted 150 MMcf/d to the Nexus Hubbard campus, enough to run about 750 MW of the reciprocating engines actually
ordered. But the campus’s pending air permit covers a 5,230MW fleet, meaning it needs about seven times the contracted gas supply , so
either there are more gas contracts are coming, or permitting was a hedge ahead of contracting gas supply.

e Energy Transfer [@ Nexus Hubbard EXZAHS 150 MMcf/d , B BAIE1TH 750MW EERITIMHEFE X £, EZEXSFHHNES[EFTES
5230MW #Hl , EREBEZFENLRETELANESRE  ALBEAREESARAREGRAER L , ELATTRRA THSZELNX 23,

e Liberty Energy’s joint venture with PowerBridge covers a planned 2 GW campus in West Texas, with more than 300 MW of generation in a
first phase targeted for the fourth quarter of 2027. Liberty told investors on July 22, 2026 that the site would start behind the meter, likely inside
ERCOT’s Batch Zero, and could take a grid connection of undetermined size in 2028. Most of the campus would then sit behind a private use
network, the ERCOT structure that nets a site’s generation against its load at a single connection, which we explain in US Grid Constraints.

e Liberty Energy 5 PowerBridge WE R BEABSRFER—EHX 2GW NERX , BEET 300MW K B8/ B irz 2027 FENFE,
Liberty T 2026 £ 7 A 22 BEFREE , ZHUBUREFRNES , RAUBEMNT ERCOT B Batch Zero 2R , H AIBETE 2028 FEAMER
ENBEMERE, BXABIENELTRAAMEZE—XR ERCOT EE2 —E#AREHNH RABSAFEHENEN , BINE(EEENAR) #
BER,

Stage 3: Equipment

et 3: ’&

The market for turbines, reciprocating engines and other types of generation equipment has grown significantly so far this year, with new
manufacturers coming into the fold and existing OEMs increasing manufacturing capacity to keep pace with the growing demand for onsite power
generation.

SELK , 24, AEXRINREMRBRETZEZER , FREFTENON , B1F OEM thEY KHlE~rE , R EIZ KB A B EKNFR.

In our Onsite Gas Deep Dive we went through the new types of technology and incumbent manufacturers, so you can go through the different types
of equipment available to datacenter operators in that article.

BNE(IZRIRERE) FHRETHEARBENECFED , REJEEZXP THRBEFOEEFTTHANZTRRE,

Since writing in December 30, 2025 article, the three broad categories have remained unchanged:
B 2025 % 12 A 30 BB XELR , Z KK BZBREFTFE
1. Gas turbines (GTs):
2. MREH (GT)
3. industrial gas turbines (IGTs), smaller, heavier machines in the tens of megawatts;
4. TSR (IGT) , BHTHKERH. ENEEMR ;
5. aeroderivatives (aeros), jet engines repackaged for power in the 30 to 115 MW range and able to ramp in 5 to 8 minutes; and
6. MERE (aero) , NEHBHERATREBNBEIKHY , 2= 30 £ 115MW , AT 5 E| 8 DERTRICK ;
7. heavy-duty frame turbines of roughly 400 MW, with increased fuel efficiency when put into a combined cycle with steam turbines.
8. £ 400MW MY ERER K , STEYARKE B AT R AREIRER,
9. Reciprocating internal combustion engines (RICEs), or “recips”
10. FEXARYL (RICE ) , BFREEN :
11. high-speed engines (1,500 to 1,800 rpm) of roughly 0.5 to 4.5 MW per unit, such as INNIO’s Jenbacher Type 6 and Caterpillar's G3520; and
12. BEEBIH (1,500 = 1,800 3/ ) , 2414 0.5 & 4.5MW , 70 INNIO #9 Jenbacher 6 B F4FHEH G3520 ;

13. medium-speed engines (500 to 1,000 rpm) of roughly 5 to 20 MW, such as Wartsild’s 34SG, 31SG and 50SG, INNIO’s J920 and Everllence’s
51/60G.

14, FIRKRZHHL (500 £ 1,000 ¥/ ) , £HL 5 E 20MW , WE4H= ( Wartsila ) B 34SG, 31SG # 50SG. INNIO #9 J920 EAK Everllence Ky
51/60G,

15. Fuel cells: solid-oxide units from Bloom Energy carry nearly all the orders (3.8 GW of the tracker’s fuel-cell bookings against 0.03 GW for
FuelCell Energy).

16. AR : Bloom Energy WEGHEXMHNA/LFETLIITE (EROFHRBIEMITEF S 3.8GW , FuelCell Energy X 0.03GW ) o

While turbines captured most of the initial orders, they very quickly ended up being sold out, with first slots now past 2030. This is because BTM
developers compete with utilities for these turbine slots. However, recips are much less popular among utilities and they are increasingly aking to Al
compute pure-plays. That's why our quarter-by-quarter tracker of firm orders for BTM Al compute has seen sign a drastic shift towards recips.

ERENETTRINARSITE  ERRUEE , ERIAHBEHE 2030 F2F. XRANKEFRAFEN LRI LABREILHE, mMEEX
EHNELARBULNTBETIBAZRIE , BRBER Al EH AR NERE, EENL , RIONRE A EIHERTENZZERENTEAEE
KRR R,
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Datacenters Have Booked About 75 GW of Onsite Generation
22 Named Suppliers Signed Up Before the Gigawatts Did

Cumulative booked GW by announcement quarter, US and Canada; one shade per supplier within each class

Sources: SemiAnalysis Energy Model, BTM Tracker, edition 24 Aug 2026

sales@semianalysis.com

22 suppliers

Il Gas turbines
Recip engines

[ steam turbines

Il Fuel cells

[ Other - undisclosed

Named suppliers

e

il

Q12024 Q22024 Q32024 Q42024 Q12025 Q22025 @32025 Q42025 Q12026 Q3 2026

to 24 Aug 2026

All tracker statuses including Announced; dated by deal announcement, not delivery. @3 20248 runs to 24 Aug 2026. Batteries excluded.

Suppliers may span classes; the count is of distinet OEM labels, excluding Undisclesed [ Other. Undated lines (5 MW in total) left off.

Sources: SemiAnalysis Energy Model; sales@semianalysis.com
RIR : SemiAnalysis gEJRIEE! ; sales@semianalysis.com

And we expect the trend to continue. Folks like EROCK, FTAI Power and Dynamis, alongside INNIO, Wartsila, Caterpillar and Cummins, and Bloom
Energy, are expanding capacity more aggressively than incumbents like GEV, and directing more supply to the datacenter market. Caterpillar is lifting
its large reciprocating-engine output to nearly 3x 2024 levels, while INNIO expects to roughly triple total capacity from 3.5 GW a year in 2025 to
around 10 GW a year by 2030.

BANITZBE B RLL, EROCK, FTAI Power #l Dynamis £ 7] , ¥R INNIO, F452=. FHSHEMERE , LUK Bloom Energy , IEEALE GEV &
ENEERHNSKYT 7™, ARESHESRAHBTEPFOTH, FREHEEABRFEXRHI~ERAZEIR 2024 FH=F , INNIO WFITE=6EM
2025 FWEF 3.5GW E| 2030 FIEEATF 10GW , KAEE=1F,

We have also seen the emergence of a secondary turbine market. They don’t come cheap, though! The scarcity across the main OEMs has built a
secondary market where the premium buys time. A released delivery slot trades at a real premium to a factory order - the clearest public mark is a
slot assignment struck 16% above the fixed price, and 46% above once all costs are loaded - and what the premium buys is a slot delivery in the next
couple of years (or sooner) rather than in the next five years, and quicker energization.

BENEFHEN-FHZHNE, FTIANTE | TE OEM HEBHBREM TXMRBNREEN ZRHH. —MREEHROAEBEN T #HE
FEXREENBEN —RBHN AT RIR - E-PRL , MEREENSH 16% , ITAEBRAESH 46%—MBNRENRAR-—MF (K
BR ) MEARIFH-PRM , URERBER,

The Same LM2500 Costs About 50% More on the Secondary Market

Indicative price, US dollars per kW of nameplate: new from the maker versus a resold delivery slot or unit

Sources: SemiAnalysis Energy Model channel checks, SemiAnalysis newsletter of Dec 30, 2025
sales@semianalysis.com

About 50% above the top
of the new-build range

$2,850/kW $3,000/kW+

LM2500 TM2500 LM2500

new, from the maker new, packaged mobile, indicative resold slot or unit

1. Bars 1 and 3 are the same machine. The premium buyz the delivery position, not different hardware. TM2500 = packaged mobile version.
2. Indicative marks from our channel checks, not a transaction index. They are not BTM Tracker data.
3. One slot assignment we reviewed was struck 16% above the fixed price and 44% aobove once all costs were loaded.

Public procf the market exists: Selariz Energy Infrastructure Form B-K of March 20, 2026 (30 turbine slots, about 500 MW, no price).

Sources: SemiAnalysis Energy Model; sales@semianalysis.com
RIR : SemiAnalysis BEJREE! ; sales@semianalysis.com

Key to chat secondary market is the presence of speculative orders in the supply chain. Folks commit to buying turbines or sign minimum purchase
agreements, and pay deposits, yet don’t have actual datacenter sites to deploy them. We're seeing that behavior primarily impacting the gas turbine
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market, notably incumbents GEV and Siemens. That equipment remains premium today and in high demand, and some “speculators” have been
nicely rewarded given the secondary market prices discussed above.

“HETMNRBETHNERFENRIMEITE, FEXREAEMRRYILZIRMRUHMUHINES , DHREXRGHBEH OZURPEXL

R&, RNBAXMITANEZEZWRSELNTE , LER GEV MABNFEFEUE, XERZFUWSKIBRME. FRER , £ T LGHCH - RTH450
%, —ERIECIREMF,

30% of BTM Tracker Capacity Still Awaits Project Allocation

Quarterly order L.JFH;I’Il ce 1Q25 - stripes mark capacity without a downstream project

Sovurce: SemiAnalysis Energy Model, BTM Tracker (August 24, 2026)

mianalysis.com

TRACKED ORDER CAPACITY (GW) BN PROJECT-LINKED B STILLUNALLOCATED

PARTIAL GUARTER
oL GWIRCETes THROUGH AUGUST 24
70% PROJECT-LINKED y J

30% STILL UNALLOCATED

N.8QTD

B Gas turbines Recipengines M Steam turbines Ml Fuelcells M Other/mixed

ed quarters.

Source: SemiAnalysis Energy Model, sales@semianalysis.com

RIR : SemiAnalysis BEJRIER | sales@semianalysis.com

No BTM Plant Without Balance of Plant

RABERKE (BoP ) , MAAREHEN

While generation equipment is typically the center of the conversation when discussing BTM constraints, we think that’s increasingly shifting to BoP.
Generation equipment will be useless if the campus waits for transformers, medium-voltage switchgear or the e-houses that hold the electrical
equipment. The collection system and controls also have to bring the fleet’s output together into a working plant. And this electrical equipment, often
at medium voltage and sometimes high voltage (depending on plant size and system design), is in very high demand due to being standardized and
often used by datacenters themselves, as part of their electrical systems (see our deep dive on the topic here).

i?ﬁ’é%%i‘#ﬁ%ﬁﬁ RBERZBEREFEEFL , BRMNUANELEBREOEERKE (BoP ) , MREAXEEEXER., FEFXREIZHREIREZNE
, RBRZEMTRE R, %Eﬁﬁaﬁﬂ?"‘fﬁﬂ?ﬁéﬁﬁ' £ ?E%Amﬁﬂﬁthjﬁ[%ﬁi—ﬂé—b:ﬁﬂ’ﬁ&ﬁﬁo MiXKBRRE—BENFE, BENASE
( u%uﬁﬂﬁ%ﬂ%i RUME ) —HATHECEESAEREREF LB S AFERSREN — , BRFFHRE (HXRERRRUAL ) .
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VoltaGrid ABI-1 power area
Shackelford County, TX. 30 cm satellite image,

22 July 2026

B Power blocks

| [ Gas engine modules (QPAC)
B Transformers, switchgear, e-houses

| B Foundations

|
‘ Bl Trench scars

| (] Other

| Source: SemiAnalysis Datacenter Model,
SemifAnalysis Energy Model;
Sales@semianalysis.com

module

- N .‘ Slabs f@l&bhté F\ext

E-nouses  gm
- (switchgear,

Sources: SemiAnalysis Datacenter Model; SemiAnalysis Energy Model; Sales@semianalysis.com

3RIR : SemiAnalysis BB /O ER ; SemiAnalysis BEJRIER ; Sales@semianalysis.com
Stage 4: Construction, Commissioning and Workforce

BE4: 8z, BASHHAH

Once capital, permits, gas and equipment are solved, a whole other challenge arises. Building the power plant, and operating it at the contractually
defined SLA standards needs highly qualified labor, contractors and EPCs. To be clear, folks calling this a “science experiment” are entirely missing
that 3GW of Datacenter IT capacity is already running with behind-the-meter power plants. Our Datacenter Model and Energy Models track every
single project and exact timelines and supply chain.
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—B%E., A, RASAMRZAEBRR , Z-ERKE2 MR, BIRBUEHREEIEN SLAREET , RESERNFGZH . AEEMEPC, &
EUANE , EX—IREBNEIRHATELRZET : 28 3GW WEEHPO IT REEERERFEINET. RINNHBEHOERENERERBRE
—NIE R E ) R SR %

BTM Datacenter Capacity Is Surging Into Multi-Gigawatt Scale
Quarter-end operational US IT capacity by onsite power technology : line shows BTM share of quarterly US net additions
Source: SemiAnalysis Energy Model (September 2026)

mianalysis.com

OPERATIONAL IT CAPACITY (GW) BTM SHARE OF US NET ADDS

FULL DATA AVAILABLE

TO ENERGY MODEL SUBSCRIBERS
0.32>29GW S .

9.0x BY Q4 2026

03GW : -
e sun HE T

125 5 4Q25 1626

B Gas turbines Recip engines B Fuelcells B Renewables +storage B8 Nuclear =®= BTM share of US net additions

onward reflects the Energy Model outlook. BTM share uses quarter-over-quarter additions from the five technelogies shown.

Source: SemiAnalysis Energy Model, sales@semianalysis.com

IR : SemiAnalysis BEJRER! | sales@semianalysis.com

But as the scale dramatically increases, there will be issues, particularly in the context of surging labor scarcity driven by the datacenter buildout.
BREEAEIRY X, ABEERER , TEREZFETOCEZRAS BT D HRMBBERT,

Our labor market modeling in The Wild Wild West of LEGO Datacenters sized the 2027 gap at 288,000 workers, based on our Labor Model included
in our Industrials Model. Electricians are the largest trade at about 30% of site hours, drifting toward 40% by 2030 as liquid cooling adds mechanical
work.

BMNE(EEHRERONEFAEIR) FHFHITZEE (ETILERPNTF HER ) WE 2027 FHRON 288 FREITA, EIREATH , 4
HI7 TaTHY 30% , BEE RS EMYMTIER | £ 2030 FKEM@ 40%.

Moving the mechanical and electrical work into a factory cuts on-site labor by about 63% and on-site licensed-electrician hours by about 85%, which
is why prefabricated eHouses, skidded plants, and full modular offerings are spreading through the vendor list: they are labor arbitrage as much as an
opportunity to shoot ahead of schedule.

ENBAM B S TERE T JEIRGATRDLY 63%, TIFIFIEET THMDLY 85% , XIERTHIESE (eHouse ) . BERBIMEERAM T REM
NEERREFERNERER  eMBERFHIIEN , tRBEHEZNHS,

But plenty of labor is still needed onsite. When it comes to power plants, the US has been building them for decades, meaning a healthy labor supply
pool and lower costs than the datacenter build. Large combined cycle gas plants peak at about half a construction worker per megawatt:

BRGNEEREFTH N, MBUEMNS , EECKRT/LTF , EREFTHIMLTE. RABTHEPLEIR, AERKEEIMR[BIESEBANE
KEFEMEFRIA :

e Palomar, 546MW in California, peaked at 283 craft
fnM Palomar ( 546MW ) |, EI&HA 283 T

e Guernsey, 1,875MW in Ohio and fifteen years later, at close to 1,000
BRZ MM Guernsey ( 1,875MW ) , +EFE , #iE 1,000 A

So, on a gigawatt campus the power plant build can be a fifth to a quarter of the peak headcount.
Bt , #ERAERX , BB RSEARTEIASENEDXSEABN A Z2— 3NS5 Z2—,

However, it is not the same labor. A CCGT plant is a mechanical pressure project, meaning boilermakers setting HRSG pressure parts, pipe welders
whose welds have to pass radiography, and millwrights aligning a turbine to thousandths. There are 10,200 boilermakers in the United States, the
occupation turns over about 800 people a year, and the Bureau of Labor Statistics projects it to shrink.

R, BHFFE—HRFZH D, REBABUERIMAE TR  RPFIETZERRRI (HRSG ) AERH , EEETHNREXTEIHERN , HE
MIELSRNXNPR T Z—RT, REHRE 10,200 ERFHELT , X—RUBFRLY 800 A, AFIEITRAITHABELER.

That said, the BTM buildout is set to use a variety of solutions and each generation type draws on different trades, and each have their pros and cons
regarding labor.

FERME  RERRERASHAER  SHRRRERBHIHETHEE , EFI D TEZTEMS

e Reciprocating engines need no boilermakers, but they lean on electricians and millwrights, so the power plant competes with its own
datacenter for the same people.

o AEXRMNARZRRFHIET , BEMBETHNIUSHT , HtBENECHBBEFOLETFE—H#A.
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e Fuel cells need none of the scarce trades: no pressure parts, so in a labor-constrained buildout, that is a strong argument. But at mutli-
gigawatt scale, hundreds of fuel cell banks and the required supercapacitors, BESS and so on, make for a different kind of configuration which
has never been done at scale.

e MEBMTEEARERRIM  RERERS  BREFHHZRNWBRPREFINRE. EEHSFEAET  KEARBBWESINERS
MBEHRBRIR. BESSF , IR —FHMNARAMRKEKINEE.

This is why “labor-light” power solutions are increasingly attractive to end-customers. As the US grid runs out of power & headroom in 2028, these

solutions will be the primary way to solve datacenter power constraints.

KRS AN BN ENABES R N BENRR, HEZESMNE 2028 FRRENSELARE  KESEERIBAKET OB HYRNEE
#12,

Of course, commissioning is not the finish line. A permanent island needs daily operating coverage, remote monitoring, local response, scheduled
maintenance, spare parts and service coverage for unplanned work. The cadence is measured in operating hours. Caterpillar illustrates a 20,000-
hour top-end and an 80,000-hour major overhaul; Jenbacher packages can require major work at 60,000 or 80,000 hours. At 8,000 running hours a
year, that is roughly 2.5 years to the Caterpillar top-end and 7.5-10 years to a major. The exact answer varies by engine and duty cycle.

HR, BARTRER. KANMSGFEARETET. TRER, A, EHEF. FHURTIITENRSHRE, TEUESET O, FHRE
(G 2 /e EEBARIEH 8 TN EEAMSHIBIIE ; Jenbacher A AREFEE 6 /T 8 FH/NRI#IT RIS, BEHF 8,000 BT/NHITHE , FHHKRE L
BRIBLY25F—IR , £EKRE 7.5 10 F—R. BIPBZTRERXFHNMN IR S

To counter both issues, some OEMs are increasingly going vertical. Bloom Energy is the main example, as their solution is of course not as broadly
established than turbines and engines. Bloom takes care of most installation and O&M work for its deployment, and hires and trains staff to do that.
Others are following, and both issues are increasingly a deciding factor for equipment orders. EROCK has also relied on this, and their use of smaller
truck-derivative engines means that both installation and O&M are much simpler than for a traditional turbine-based power plant. PROENERGY also
discloses a large in-house staff that can act as EPC and O&M if need be.

RRXIXFNAEE , —L& OEM B EREE{, Bloom Energy R REEMNHIF , BEAEFTRUAT NN Z I AL, Bloom AFTHEI
ENABIRENZETE , ABEAZINARRTHR. Htt SERE , SFEIMRBAZRARZITENREMEE, EROCK thik#fix—= | &

EARPIFETERDHNERE DRI AN LASNRINEBUREES, PROENERGY Ui ETEANBERATE , XENAFEY EPC iz
é&j\io

Stage 5: Islanding Physics

MEx S : S WES

The last stage is the least visible and the least forgiving. At xAl’s Colossus 1, matching gas turbines to GPU load proved harder than expected, with
jitters of 10 to 20MW several times a second and oscillations like these exciting torsional modes and eating up turbine-generator shaft life. This issue
led to xAl deploying the first phase of 150MW Tesla Megapacks. We've discussed at length here the issues with Al Training_load fluctuations. This

has led to the rise of a new battle: BESS vs Flywheels / SynCons to be paired with generation equipment at BTM sites.
RE—EXFHRTER , B&RFBH KX, 1 xAl #J Colossus 1, ILRSEALCE GPU ARTLLTHIER | SHHORLI 10 B 20MW K EHE) | XERS

SHEHARES , BRARRBYI NS, X—FRBEME xAl FE T EH 150MW K Tesla Megapack, FAFELLIFMIN1EIT Al Uil %k S f518 3 49 (7]
B HLSIR—Z#HEEE  BESS XIE YR/EAZFHEY , FFEREZURBRZBENNVE,

BTM Projects Are Scaling Around Two System-Level Architectures

Operational IT capacity across BESS and Flywheel / SynCen power-system designs
Sovurce: SemiAnalysis Energy Model (September 2026)

sales@semiandlysis.com

FULL DATA AVAILABLE
TOENERGY MODEL SUBSCRIBERS

4Q26 COMPOSITION
BESS 1.6 GW

2GQ26

mm BESS Flywheel / SynCen

ward reflects the Ene k. Architecture totalsr ile to the ational BETM capacity shown in the opening chart.

Source: SemiAnalysis Energy Model, sales@semianalysis.com
RIR : SemiAnalysis gEJREE! | sales@semianalysis.com -

The combustor technology that makes modern gas turbines permittable holds its emissions performance only above rout

about 35% with turndown upgrades. Al training loads, which swing hard and fast, can push turbines below that floor, whe or
revert to diffusion mode and NOx, CO and unburned hydrocarbons all jump. A permit is written based on potential emiss
integrated into the application. i
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UERARSENEBBEITFTHNRRERR , REEANTERFT —F UL ( ZBRATRERL 35% WL ) FRERIFHEMMEE. Al YIS &R
MEF TRIEERINEIX-TRZT , EEFHRELRMEIRRB RO BT BREER | NOx. CO MARMBELSWEBMaBF. FAIRKREEH
HEREH  AbX—-TREBSHBEZP,

A grid-connected plant borrows two services from the system: inertia, the spinning mass that resists frequency change, and fault current, the surge
that lets a breaker recognize a short circuit and trip. An islanded plant must make both itself. Engines and turbines deliver five to ten times rated
current into a fault; batteries, solar and fuel cells are clamped by their electronics to roughly 1.2-2x, thin enough that conventional overcurrent
protection loses its margin. An island built only on inverters can fail to clear its own short circuits.

HMBINRSEAFTRS  HE—RNRT NIRRT E | RS EER—AL R R B R B R R ER. S B SMETRAXM
. ROV EHELUISHAE HEFELR ; B, KRAMNRBE I BB FHEIEN 1.2-2 %, BREEAIRRPRERE. NESLHRE
ZH IS WTRELEVIBR B 5 B R R,

Fuel cells answer the same question with supercapacitors, which dump into a step load and recharge as the stack ramps. Channel checks for
Bloom’s sizing ratio put it near 3:2 on a power basis, which would make Project Jupiter’s 2.45GW imply about 1.6GW of supercapacitors, far above
the existing precedent of 58MW.

MR EMAERBREOER M BREREN KA BUSKE |, BEEEREBERH, FKA13 Bloom ELLHRERHER , WUIIITHER 3.2,
BBULHEEE | Jupiter TNB 2.45GW EEL 1.6GW BRERE , S TIHE 58MW 1 %6,

Can You Do This Without Gas?

FTRXRSEETD ?

Plenty are trying, and after six stages of difficulty you may well think renewables could dodge the permitting, fuel, and supply chain bottlenecks. Some
are already trying, notably Crusoe with Redwood. Others like Google are deploying renewables & BESS at very large scale, but these sites remain
grid connected.

ZRERZ, KRANEEXZE , (RRAUESIANTBERRT LB FT, BRBFMENERS, BEATELER , LE R Crusoe 5 Redwood,
BREHMATNEBAHNELLBTEELERS BESS , BiXEZ#IRIFHM,

Renewables clear air permitting far more easily, since there is no combustion source to permit, the fuel costs nothing, and there is no pipeline to
route. The catch is electrical physics. In an off-grid context everything connects through inverters. Inverter-based sources push only a thin multiple of
rated current into a short circuit, a fraction of what an engine or turbine delivers, too little margin for conventional overcurrent protection to trip reliably.
So a clean renewable island has to buy grid-forming inverters plus synchronous condensers.

IBLRFREIESTIERSES  RERERFZNT , REZHAE , R FEERREL. ABAHERSYEL, EENKET , —UHEITHE
TaREE, ETETRNBREERBEZLHNBRABAELRGEE/LE , ZRTRIVNRENNEL  FATRRPREZBHRE TR,
Bt , —MNT2R A BAEI S S50 B W B %A 25 hnE 5 A8 4L

Our December 2025 onsite-gas piece measured average US grid availability at about 99.93%, roughly three nines, and showed that onsite supply
has to be overbuilt to match it.

412025 & 12 BNMZMIBENEEZEEW Y ATAMNN 99.93% , KE=1 9, ARAMFHBXITIERR I ESZTH

Crusoe and Redwood Materials’ operating datacenter microgrid in Sparks, Nevada has run since June 2025 on 12 MW of solar and 63 MWh of
second-life electric vehicle batteries, with the grid as backup. In a March 24, 2026 release Crusoe reported 99.2% availability over seven months of
continuous operation and announced an expansion to 20 MW. Scaling a solar-and-battery design to a gigawatt campus requires substantial
generation capacity, storage and land; the amounts depend on the load profile, weather, reliability target and availability of grid backup. Batteries earn
their place inside gas projects: ride-through, load smoothing and backup energy. Liberty Energy’s chief financial officer said on July 23, 2026 that
battery power capacity averages 50% of gas capacity across its datacenter clients.

Crusoe 5 Redwood Materials £ R 4&35 N Hi 1 SR HTZ 4T PV BRI PO EE N B 2025 F 6 BEMA&RKE 12MW HKRF 63MWh BEZ/5FRK B ( =X F|
B) &7, BREZH. £ 2026 £ 3 A 24 BHFHERF , Crusoe REELEBTENAEIM 99.2% WATAMY , HEHRT BEZE 20MW, IEXR IS D
MR A ERAEXEEREANKBT6E, HENLH ; AAREBRRTATEHE., XK. TEHERURERZANER. BHERSTE+TR
BHNE  FHNz. ARFEBSE AR, Liberty Energy BEMSE T 2026 £7 A 23 AR , EHBEFLEF D , BIIRBFEFHIRS

BEM 50%.

Buyers are becoming more tolerant of interruption. Microsoft says its Fairwater Atlanta site was selected for resilient utility power and is “capable of
achieving 4x9 availability at 3x9 cost,” four nines of availability (99.99%) at the cost of three nines (99.9%), which lets it forgo onsite generation,
uninterruptible power supply (UPS) systems and dual-corded distribution for the GPU fleet (Scott Guthrie, Microsoft, November 12, 2025). In our
Industrials Model, we track the expected uptime for 30+ different datacenter designs, based on our deep bottoms up equipment-by-equipment BoM.
We track desings of Anthropic, OpenAl, Meta and all other hyperscalers and we are seeing a clear trends towards lower redundancy.

RAENHMHNBEREEERS. BHART , & Fairwater WHEFZ K XAELERHNEHMEMAE | BB U= 9 IRAZINA 9 HATAK” | B
L 99.9% "I AR AR ASKIL 99.99% WA AM , XEHATLIN GPU REHE ZIIFRE, THETEIR (UPS ) ZREMMERE L ( MK Scott Guthrie |
202511 A 128 ), ARMNHVTULERES  RNETERZETMLHYEESE (BoM ) | EER 30 ZFAEHEH O RITHITH AT AIZTEE,
HEANEER Anthropic, OpenAl, Meta R EMFIEBAMBER @RI , A FEASBEERTROES,

Currently, no pathway clears all six gates: gas is exposed on permits and on the pressure trades (the boilermakers and pipe welders), fuel cells on
stability spend and unproven scale, solar and batteries on the island itself.

Bl , REEA-RBLERATEBAEXF  RREWITNERELY (RFFEETHNEERT ) LERE , REBUEREERAFNREBRIEHNE
LERE  KRMEBNFEMND RS,

Where do we go from here?

BETRERMT ?

Let's now discuss the longer-term outlook and winners&losers. We’'ll discuss our outlook for BTM plants and whether they are all destined to be grid-
connected or not, and how solar and batteries fit into that outlook.
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PERNREKHMITRERRAR. BNBKHNREEUNERE—CMNREEIELBHM—UR KHENSBERFHUE,

We'll also discuss winners and losers in the OEM market, and in the BoP market. Some big industry changes are negative for certain large industrial
companies, but there are balancing factors within their portfolio.

BNZER WL OEM T35 M BoP M RRERR, —EEANTULEANTEEXRBETLELTH , BEREFAEABEENHFEE.

First of all, we see the Texas moratorium as a strong positive for BTM. Projects getting large-scale hyperscale leases are increasingly behind-the-

meter, as they can provide much more certainty on timelines.

B, RITBENNEESUNRENEATNYT. REBANERAINTMBEARERRE , BhENEENRAR LRV ASSHNHEM,
Backup, Peaker, or Rate Base?

R, Ak, ERANDRELK ?

Every datacenter which uses onsite prime power eventually faces the same question: what happens when the grid becomes available? Most sites are
not planned to be permanently off-grid, they are bridges to energize quickly while the connection queue clears.

F-MEANZERRENBREFORLABLHEGE —NRE . SENEHTHANSER ? KSEZUATHTEKRABERN , ©IRESHRERF M E R
BB BT ERR,

We have seen the migration of turbines as prime power to back-up power at Colossus 1. But this cannot be the only solution for the tens of gigawatts
of BTM power generation equipment set to come online in the coming year.

EAEE Colossus 1 WiE THHMNERFEZARBRNEE, ENTAR-—FOELANBTEERERBIREZMS , XTI RME—AIHEK,

There are a few more options: moving to the equipment to peakers and reserve, selling into the utilities rate base, redeployment to the next site or
staying on as an additional flexibility layer, letting the site offer demand flexibility without interacting with the compute.

EEJLER  BREZRNBFENZANA, HELSARSBLARPANEREY, KBTI uENNE , ISLBEFININRELR , LEXE
TRPEDHER TREERM R FHE,

Overall, we continue to stand by our behind-the-meter and long-term power forecast. The grid will expand, but will be materially slower than Al’s
infrastructure requirements. As such, we do not expect every single BTM plant to end up being grid-connected.

BATE  BNSSERRNNREREBE TN, EMLT%k  BLHIET A WEMEER, it , RN THHE —BRE2ERLHS
#P,

Rather, we think BTM campuses will become larger and larger, and start integrating a broader mix of energy resources. They’ll become true
microgrids (or macrogrids?). Ultimately, this will be a strong positive for solar and batteries, in our view. Stay tuned for much deeper content.

HME, BINANREERSHEMBBEX , AFHRBEE ZHERAFRAS. EMNBRNEENHEN (REHERREN"? ), ERINEX , X&KLH
EAFAREMBBNEARRLGT, ERANATBRERRF.

US Datacenter Capacity Net Additions by Power Source (Gross DC MW)
Behind-The-Meter towards 50GW+ by 2028

Gap - Behind-The-Meter B Available Grid Capacity m New Grid Supply
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Source: SemiAnalysis Energy Model

KR : SemiAnalysis BEJRIEH

Winners and losers:

EX58R:

This is a taste of what Energy Model and Industrials Model clients read this summer.

U TFREMNERERNTULEREFSEMERNBTHIKL—A.
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Pistons at the Gate (2 July 2026)

EEEXFEH (2026 F7H20)

In the recip market we like Caterpillar (CAT), INNIO (INIO), Rolls Royce (RR.LN), and Cummins (CMI). We see Caterpillar and INNIO continuing to
win orders off the back of aggressive capacity expansion plans and strong bench of PaaS partnerships. We prefer Caterpillar on relative value, and
INNIO’s customer concentration risk bears watching with Voltagrid accounting for >40% of orders. Rolls-Royce is seeing strong growth in orders, and
we think they have yet to see material orders from their just-launched gas-prime product and we see upside to orders. However, screens more
expensive on relative value, and dependent on Liberty Energy (PaaS) to win deals. We expect Cummins and Generac will remain predominantly
backup power stories. Cummins’ purpose-built gas-prime engine launches only in 2028, and the bulk of its prime-power opportunity will land after
2031. However, it screens well on relative value to Generac, which unlike Cummins lacks datacenter prime power optionality.

EEENTE , BINBEHF RIS (CAT ). INNIO (INIO) . ZFRE-FFH ( RR.LN ) MEBHE (CMI) o BATIAN FHEHEIF INNIO % & &t
=R KITRIFE KM PaaS SEU MBI RERSGITE. MEXNEHEAERNERT FIEFHSY ; INNIO WEFEHRERKESXE | VoltaGrid &
HiT##EY 40%. ZRET-ZHRATEE KRS , RITARERIRELENRSESR=MERFREAMETE | ITRFELTER. FEHANGES
BEHR , Bf# Liberty Energy ( PaaS ) RmEBR 5. EMNHMITEARM Generac MEFXERZABRNHNE. BERHETARSEELRELAHINES
2028 FAHEE , HEBRNSHAKLEE 2031 EZ2EEM, T TF Generac , EAHIMMANEEEERS L ; SEAHTRE , Generac TRDEK
o EBRN N E,.

Overall, we see substantial growth coming and see recips as best positioned to serve it.

BamE  BRNENEANEREDBER , AANEENRERHAREX B,

Contracted BTM Datacenter Power (by Power Source) vs. Uncontracted BTM Demand
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SRR : SemiAnalysis BERE R
While lead times are now also extending, an order put in for recips today will be operational in ~20 months compared to 60+ months for a CCGT.

ERFENHIHBUSBERK , BSRT-EAENT RN 20 MAETKRE , MKSEANATE 60 MA L,

The UPS-less Era (Part 2): MV UPS and ERCOT Ride-Through Regulation (7 August 2026)

(F UPS YY) (=% ) : ®E UPS 5 ERCOT MM (2026 £8 A7 H)

Every large site, grid-connected or BTM, now has to hold its load through voltage and frequency swings instead of dropping it. That has created a

new piece of kit: the medium-voltage UPS, or MV UPS, one big unit at the point where the campus meets the grid, in place of the dozens of small
ones inside the building.

MEFNARBEX , THMERRKE , BLAELENMRRIPRERH , MARRAT, HIEET —HHERZ  FEUPS (MVUPS) |, B
ERXSEMCAKRE-aAYEA , RREREKT &/ E UPS,

Riding through a fault the way Texas and other grids now require costs about a quarter more per MW than the kit it replaces, roughly $300K per MW.
Our bottom-up BoM build puts all-in MV UPS content around $1.5M/MW, against the ~$1.2M/MW LV UPS line per our Industrials Model. It is not
quite apples to apples: the MV box carries 60 minutes of storage against the old line’s five, and absorbs the dedicated transformer and grid interface.

BENEEMBEMNSHERIAAEFE , SEERAERERRZSHETZ2— , I8KR 30 AXT. RMNETHLHYHBEENEER , PE
UPS 2 BABTWAEBIIKE 150 FExT , MEMNTUERFPHEE UPS AAEKR 120 TET. MEATTL AL : FEHNEBEH 60 2 HEeE  mE
FREA S ot BRERRRK T TATESRMBMED,
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Our MV UPS BoM Builds to ~S1.5M/MW,
~30% Below the Full UPS + Genset Stack It Replaces

$2,129K

$120K  -$1,500K/ MW $1,497K

$250K $1.190K

Source: SemiAnalysis Industrials Model
SRR : SemiAnalysis Tl & #

Main beneficiaries are ABB and ON.energy first, then: Prolec GE on transformers, EPC Power on inverters, and ~$250K/MW of Li-ion demand. At our
numbers, Crusoe’s 5GW commitment alone implies roughly $7.5B of all-in content. Genset OEMs and the LV UPS lines sit on the other side, though
the incumbents are moving too, as Vertiv's early MV BESS UPS line shows. However we still see traditional UPS winners, like Vertiv, as key losers of
this trend. They’ve been slow and late. But Vertiv has many other parts of its portfolio that are more exciting and make them a good pure-play on
datacenters, as opposed to a share loser. We notably like their modular exposure, which dramatically increases their content per MW. We've
discussed at length in our modular datacenter primer.

FEZHREELE ABB Hl ON.energy , HXAR : TES S HEM Prolec GE, #3285 HEM EPC Power , URABIKE 25 FETHEBER, BEA]
MR , X Crusoe B9 5GW A EMBRELN 75 ZE WL BARY. KBH4E OEM FEE UPS F=R&LA TS —M , REfE & BERME | Vertiv
BHIMHE BESS UPS = RLBEHIIE, FEBEINIEES UPS BB (0 Vertiv ) IAX—HBBENEEHR. ©IIa1EXIE XK, 8 Vertiv IFA
EPEBWZERRNBY , FEHOFENBEFONFAERN  MIEGIRLE., RIMNBSIFFEERCLEHO , XAERATHEXKERNEY.
BNEERABEROANIREFEHIFR,

The Incoming_Construction Supercycle (10 March 2026)

(2026 E3 A 108 )

The labor and power shortage has resulted in highly attractive economics facing the few EPCs equipped to construct and install gas power plants.
The capital cost of a combined cycle gas power plant has risen from ~$750/kW for turbines that came online in 2018 to ~$2,000/kW. In dollar terms,
nearly half of the increase accrues to the EPCs, more than the OEMs (~40%).

FH OB N ERESVBEEIBRZERSBIEN EPC HIGHRAWRS|I AL FTER. RERFIRSEUMBNEREREMN 2018 FiREZEHIAL 750
ET/FRAZH 2,000 EX/FR. RETIH, E—RHWBATF EPC , i OEM (4 40% ) -

We like Primoris, given the size of the opportunity relative to revenues and the severity of the EPC constraint, which suggests a high likelihood of
pipeline conversion.

BB Primoris , AAMEXNTHIEN , X—Hl2hEEKX , HEPCARZFERKREEMEZ T B RANTRELERS,
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