Inside the 800VDC Revolution - Part 1
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Four-Phase 800VDC Transition, Power Rack Economics, SST, Equipment Content/MW
Build, Supplier Implications
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Introduction: Welcome to the Power Chain
Roller Coaster
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Across every major industry conference in the first half of 2026, our research team kept
walking past the same scene: a booth ten or fifteen people deep, leaning in to catch
every word from another datacenter equipment messiah preaching the gospel of
800VDC. The pitch was the same every time. 800VDC is about to change the electrical

infrastructure of the datacenter.

£ 2026 4F FHEFENEF—ZEXITIWSN E, BRI RENE SIS RSN = —
MEAIHTE W T 2T AN, MISRETE, 2 EEtiRrE X — M EdE 0
A EYE 800VDC MEE ., B—IRIIENNBE A —H: 800VDC R
5 BE AL FE ) RIS

Every architectural shift looked excessive at first. Operators spent decades keeping
water and leaks out of the data hall, then GPU thermal density made running coolant
right up against the precious silicon unavoidable. Each shift happened anyway,
because physics and the economics of compute do not negotiate. 800VDC is next, and

the logic is the same. Tokens per watt are what matters.
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As GPU clusters become increasingly dense, with Kyber Ultra approaching 660kW per
rack, the physics start to break down. Resistive losses scale with current squared, and
at these power levels copper mass and thermal envelope exceed what fits inside a rack.
Moving to 800VDC eliminates conversion stages, reduces resistive losses, and cuts
facility-level power consumption by ~5%. At 1IGW of IT load, that is over 50MW of
continuous savings, tens of millions in annual electricity costs, or new compute
capacity unlocked. For all the inference-king proponents out there, 800VDC is a

transition forced by physics and motivated by system economics.
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We have been tracking this transition through our InferenceX and Industrials Models,

which provide a bottom-up view of where efficiency gains materialize and which

equipment categories absorb the disruption. The Industrials Model includes a

dedicated 800VDC module, building up from individual accelerator architectures to a
top-down view of 800VDC penetration, MW adoption, and market sizing for

equipment like the power sidecar and Solid-State Transformers (SSTs).
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800VDC penetration of new datacenter capacity
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This deep dive traces the transition phase by phase: from the sidecar retrofit, through
faciliy-level DC distribution, to the SST endgame. For each phase, we analyze the BoM
and map the changes in equipment content/MW, what survives, what gets redesigned,

and what gets eliminated.
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The 800VDC revolution is set to dramatically change the revenue trajectory of certain

suppliers. We've been tracking winners and losers for over a year in Industrials Model,

which estimates the BoM for 20+ different datacenter designs broken down into 70+

equipment types and lays out the impact for 500+ suppliers. It is built on our industry-

leading Datacenter Model which forecasts quarter-by-quarter MWs for 6000+

datacenters and anticipates design changes.
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This has enabled us to successfully call out both winners, and companies inaccurately
pictured as losers by the market, before anyone else. If you are wondering whether
UPS systems have a place in upcoming 800VDC distribution, what is the market

opportunity for SSTs, or which suppliers are leading this transition, stick with us.
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Equipment content per MW, by phase
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Part 1 of this 800VDC Revolution series covers datacenter layout and equipment implications.

Part 2 will focus on power electronics and the semiconductor revolution underneath it.
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Understanding The Basics: What is 800VDC
and Why It's Inevitable
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At its simplest, 800VDC in this context means distributing power at ~800 volts direct
current through the data hall or row and into the rack, then stepping it down near the

compute. The number 800 is not arbitrary, but a voltage high enough to materially
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reduce current (and therefore copper loss and thermal burden) while remaining within
the broad regulatory and product-safety classification of “low-voltage DC” in many
jurisdictions. For context, EU rules around the Low Voltage Directive scope reference

DC equipment ratings up to 1,500 V DC (and AC up to 1,000 V).
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Current datacenter electrical architectures generally rely on AC distribution at the
facility level. Datacenters today use three-phase AC at 415V or 480V, and the topology

relies on conventional UPS architectures before distributing 48-54V DC within the

rack.
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This works at today’s rack power levels, but starts to fail as rack densities in the next

two years approach ~600 kW+, for several reasons:
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Copper becomes unmanageable at 48-54 V. A 1 MW rack at 48-54 VDC needs
~200 kg of copper busbars. At 1 GW scale, that’s hundreds of tons of copper —

brutal on cost, weight, installation complexity, and routing space.
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What about higher voltage options?
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Power shelves crowd out compute. Today’s NVL72 racks already use up to 8
power shelves. At Kyber-class rack power, a 48-54V approach would require ~64U-
equivalent of power hardware, effectiviely an entire rack, leaving no volume for

compute.
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Current becomes the real limiter. Delivering 600 kW at 48-54 V implies ~12,500A.
At 800 V, that drops to ~750 A (~16.7x less), enabling dramatically smaller
conductors/busbars and far lower thermal stress. If conductor resistance were held
constant, I’R losses fall ~278x, so in practice you shrink copper and “buy”

size/weight reductions.
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Conversion losses compound and hurt reliability. Stacked AC-to-DC and DC-to-
DC stages reduce end-to-end efficiency, increase heat, and introduce failure

points, raising cooling loads, downtime risk, and maintenance costs.
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At the end of the day, 800VDC is the physics enabler for 2,300W TDP chips and 600kW
racks, and those 600kW racks are the direct consequence of the push for density,
because density is what drives cost per token down. Cost per token is dictated by the
size of the scale-up world you can build at full NVLink bandwidth: bigger domains
mean wider Expert Parallelism (EP) / Tensor Parallelism (TP), MoE routing on NVLink
rather than scale-out, and less serialization across decode. As we laid out in our Vera

Rubin Deep Dive and GTC 2026 pieces, Nvidia’s design rule is to pack compute tightly

enough that copper reaches everything in the rack. Reiner Pope made this point
cleanly on our friend Dwarkesh’s podcast a few weeks ago, indicating that a single
rack bounds the size of the expert layer you can build, because the moment an all-to-
all crosses a rack boundary, it falls onto a scale-out fabric that is roughly eight times
slower than NVLink.

JTFREEEE, 800VDC JZ23EF 2,300W TDP £l 600kW HIZRABEELRE, X Ls
600kW HIZEZIER B ERNERER, FNEERFRBAMBA (cost per token) K]
Wsh 1, BRMEABRTIRES NVLink # 5% NAEMER 2 KA &

(scale-up) %lEk: B AKMBEHWEHE RN ERIHIT (EP) [kEHST (TP). &
NVLink MiEREMEY B (scale-out) M BT MoE B H, DA /DAL ERI T,
IEANFATIAE {Vera Rubin IREEMRMT) F1 (GTC 2026) XEHATMIARR, Nvidia H%
HRNR R AT TEE R R%, DMERSREE SV RANNTA %, Reiner
Pope JLEIFTTEFA IR Dwarkesh FUREZ HiEMH EIA TIX— 1, s H s MIIZERR
Bl TURE] D E R ERNE, KA —BH 242 (all-to-all) EEHEBIIZLAR, &
Vs NBEAY RRZS, THEE L NVLink 18 K29\,

Bigger scale-up worlds mean denser racks, denser racks mean 600kW envelopes, and

800VDC is what makes those envelopes possible.
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The Four Chapters of the HVDC Transition
mEE# (HVDC) ¥%INIMRE

The move to 800VDC is a complex metamorphosis that rewrites the entire electrical
architecture, introduces new safety standards, requires new regulatory frameworks,
and, most importantly, forces operators to make very different strategic choices about

when to walk away from their legacy AC distribution.
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800VDC Transition: 4 Phases
From white-space retrofit to SST end-state
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We frame the 800VDC transition as progressing through four distinct phases. Phases 1
and 2, starting in late 2026 [ early 2027, retrofit the existing AC distribution into
800VDC at the rack level via the power rack. Phase 1 is the early-mover stage, driven
by hyperscalers willing to pay up for future-proofing and efficiency gains. Phase 2
kicks in once 800VD C-native systems begin shipping at volume. Phase 3 rewrites the
electrical architecture itself, taking 800VDC distribution facility-wide. Phase 4 is the
end state, built around new pieces of equipment that promise to render much of

today’s electrical stack obsolete.
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Equipment Baseline Phasel Phase2 Phase3 Phase4

Timings ____________ Today 2027 2028 >2028 >2029_

GREY SPACE

MV Transformer 0.35 LD 3 3 .35 0.35
MV Switchgear 0.70 0.70 0.70 0.70 0.70
LV Transformer 0.15 0.15 0.15 0.15 -
LV Switchgear 0.40 0.40 0.40 0.40 -
Generator 1.00 1.00 1.00 1.00 1.00
Central UPS 1.20 1.20 - - -
AC-DC Rectifier - - - 0.20 -
SST - - - - 1.25
WHITE SPACE

Busway / PDU 0.30 0.30 0.30 0.30 0.20
Rack PDU 0.05 - - - -
Busbar - 0.05 0.05 0.05 0.05
HVDC Power Rack - 0.40 0.40 - LT
Battery Rack < < 5 0.20f ~ 1020
Power Shelf / PSU 0.20 0.20 0.30 0.30 10.30
TOTAL | 435 | 475  3.65 3.5

Delta vs Baseline 0.40 (0.70) (0.70)

Source: SemiAnalysis Industrials Model

FKii: SemiAnalysis TV

The result is a progressive adoption curve for 800VDC. We expect total incremental
capacity powered by 800VDC to reach ~39GW by 2030. Through Phases 1 and 2, all
addressable capacity is served by sidecars, since the underlying facility is still AC-
distributed and the conversion happens at the power rack. The mix inflects in 2029 as
facility-level HVDC distribution becomes viable and the first 800VD C-native sites
come online, shifting the conversion stage upstream from the rack to the SST or MV

rectifier.

HEERIE 800VDC MR A Lk 2B G K, FATHiIHE] 2030 4£, H 800VDC ik
HHLI S B A B RIREZ) 39GW, TS —FISE ZFER, AT ] FHEAEEHMEERIE
#% (sidecars) f2ff, KIOYRBEIENIIR AR MALH, ##g4A T EIENIZEL, XA

PR LB TE 2029 4R & 8647, JRANGHEREEER (HVDC) BECHEIGZEfT, o
A S HE 800VDC Mt mURE 2k, MTTRFFEHRIA T WAL R FS 22 _L AV E S 28 Ry
(SST) B E (MV) EHigs.
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800VDC adoption, 2025-2030
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Before diving into how the datacenter layout changes, we encourage readers to revisit

Part 1 of our datacenter anatomy series, which explains many of the core concepts

behind datacenter electrical equipment.

FERARIS B O Ry Al is 28 2wy, Bl T DG S M 1 25dE H O gty 2R 51
WIS 1380y, HARe 7 8dE-h OHEAIRE T B RTTF 20O,

Phase 1 (2026/2027): The White Space Retrofit
1 MER (2026/2027 £F) : BXMuE
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Phase 1: White-space retrofit

GREY SPACE WHITE SPACE

MV AC > MV < Lv > LVUPS AC g Te HVDC IT Rack
(Grid / BTM) Switchgear Transformer Distribution Power Rack (Power Shelf)
3.8- KVAC 415/480 VAC AC

Source: SemiAnalysis Industrials Model

KiH: SemiAnalysis T MkAB7Y

The HVDC journey begins primarily with two operators, Google and Meta. Both have
been pushing their 800VDC architectures through the OCP working groups for over
18 months, most visibly with the Mt. Diablo reference design, first announced in
October 2024 and published as an open specification in May 2025. Neither is being
forced into the transition, but they are doing it to take a leading position in the
upcoming shift and because they want to squeeze every megawatt and every point of
efficiency out of their existing power chain before the rest of the market is forced to

catch up.

mEER (HVDC) RYEHFHEFZHE TN RIZER: Google fl Meta, 18 TNH A
3k, W7 —HEEY OCP LI fEshE soovDC 224y, Hris| AFEHRZ Mt.
Diablo 2% i ——%& T 2024 4 10 A E R, FHT 2025 4 5 AE R
WA, MK AR RSO REA iy T ENREERIZE g g = S, I
BT HMS S EYOERE 2§, WHIENEESRIRE KA NS
— DA R,

This matters because 800VDC is not yet a hard requirement. The chip generations
ramping in late 2026 and 2027, like Vera Rubin NVL72, top out at rack densities of
180-220kW. Three-phase AC can still deliver that without hitting the physical limits of

conductor sizing or distribution losses. Phase 1 is therefore voluntary future-proofing,
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not a forced response to a hardware constraint.

X—REREZE, [F800VDC HEMIEAB—IMEER, RETE 2026 FJIKHT 2027
FEFFIG A (W0 Vera Rubin NVL72), HAZEINREEIE(ELE 180-220kW Z
B, ZHHZRMMHE (AC) HREMEIX—F5K, Ml SRR ST EUE Mk Yk
fRo Klitk, SB—FrBoE B8R MEMNRIEERR, mAEE ARSI ganm i,

This initial phase kicks off the “White Space Retrofit” era. New HVDC hardware,
primarily a row-level cabinet called the HVDC power rack, layers on top of existing
white space infrastructure rather than replacing it. The datacenter’s electrical

backbone stays intact. Same transformers, same UPS, same switchgear, same ATS.

X—HIaMBITE 17 H XSuE" N, FrilEEER (HVDC) MfF——LZ 2R
N HVDC HIFEHIMERIFIRAE ——SIIEIE B B X BRI b, RS i,
Aarh DRSS TRIFAZ, FIFRZRES. FRER UPS, [RIFERITRAE, FIFEAY
ATS,

Power Flow Overview with HVDC Power Rack

WwhHeERR (HVDC) HiFHERRIMZERRS

At the facility level, Medium-voltage AC enters the grey space and is stepped down via
transformer to 415V or 480V three-phase AC. That feeds into a UPS, which performs
double conversion (AC-DC-AC), then outputs 415V AC. AC is then distributed
through the data hall via busway. So far, this is the traditional power flow we have

extensively covered in previous articles.

FERMER T, AR AR G, HIEE AR E sl 52 415V 5L 480V =AHZS{
B, ZHIEA UPS, BT CRif-Eift-52i), Aakmit 415V 22, B
Ja, 2SN AR RERT A T OB, BIH AT, XS Z AT EH
2SR G R .

The change occurs when we get closer to the IT racks. Instead of feeding 415V directly
into in-rack power supply units, the AC feed now terminates at a standalone 42U

cabinet named the HVDC power rack deployed at the row level.

MHEFREE 1T M2, ZRAET ., RIS HEEE AN AR EIRETT
(PSU), ME&ILT— 1 EBESKT. 428 HVDC HEIFENIZEAYIEN. 42U HAE,
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HVDC Power Rack with Oberon

MVAC

200kW HVDC Rack

- =
-
-~ %

/ Oberon - GB300 WVL72 ._]

400VAC /300VDC

------------------------

________________________

The rack receives AC from the overhead busway and outputs 800VDC through cable to
adjacent IT racks. Inside, it performs three jobs: rectification of 415V AC to 800VDC,
BBU modules for ride-through during outages, and optionally, capacitor shelves for

transient buffering during GPU load spikes.

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

UM R iR, I FRZEIFARARAY 1T HLAEHIH: 800V ELMfiFL, (EEL
PUHSEHE SRS 4 415V SN 800V VR WL A T4 S
A7 BBU B DURATDARIII AL, FIT1E GPU SUBMUMIHR B SR .

__________________________________________________________________________________________________________________________________________________

------------------------------------------

__________________________________________

It is worth looking in more detail into the building block that underpins Phases 1 and
2 of the 800VDC transition: the disaggregated power rack. This is a dedicated rack
that consolidates AC-to-DC rectification, energy storage (BBU and/or capacitor bank),
and power management into a single unit, freeing the compute rack to be entirely

dedicated to GPUs, networking, and cooling. Microsoft’s Mt Diablo project originated
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the concept; the OCP Diablo 400 specification, co-authored by Google, Meta, and

Microsoft, standardizes it.
RNIFFE 45 800VDC BT 5 —FIEE [ BR A A b — — fig ke = FEL A L 28
(disaggregated power rack) EBIAFHAENH, XE2—MEHIN, BRZRIIER
fIEE. RERA7fE (BBU FI/ERHARSA) DA HFEMESEI— M EITH, MMl
HEARREBE 2T TT GPU. MR, K Mt Diablo T H & 11X —H
&; H Google. Meta FIff#XH[FI4E HY OCP Diablo 400 A7 NI KE H AR,

iy

Key components that are commonly found in a sidecar power rack:

AR PR PR LA R B AL -

—— AC-PDU (8 x 200A)

DC-PDUs (4 x 54kW out) §&8

- Power Shelves (180kW)

- BBU / CBU Shelves

HVDC Busbar

Back

Source: Rittal B&
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Component Function

AC-PDU Receives 200A AC whips from the tap box, distributes AC to the power shelves
AC-DC Power Shelves Rectify 415-480V AC to 800VDC (or +/-400VDC bipolar per Mt Diablo)
BBU Shelves Lithium-ion battery backup for ride-through during utility outage

CBU / Supercapacitor Shelves (optional) Capacitor Backup Units. EDLC or HSC cells for peak buffering during GPU load transients

HVDC Busbar Distributes 800VDC from the rectifier shelves to the DC-PDU output stage.
DC-PDU Connects the HVDC busbar to multiple 50kW cables going to adjacent IT racks
Power Management / BMS Rack-level controller managing cell health, charge cycles, thermal monitoring, and CAN/I2C communications

Source: SemiAnalysis :SemiAnalysis

But the sidecar concept did not emerge fully formed. It evolved through several OCP
rack and power specification versions. The earlier iterations (ORv2 at 12V, ORv3 at
48V, and the HPR V1/V2 variants that pushed single-rack 48V designs up to ~190 kW
with liquid-cooled busbars and upgraded 72 kW power shelves) are covered in our

Datacenter Anatomy series. Here we focus on the versions directly relevant to

800VDC: the disaggregated sidecar designs where the voltage transition occurs.

{BMZ (sidecar) MWE&IFIF—Himmt, MWL 21 OCP MIZEF AL IR i AT
Mk, FEHAREMRRA (U0 12V ) ORv2, 48V Y ORv3, PANIEIS RS RELFIFK
JaH) 72 kW BLIEAIZER: BAIZE 48V I IHEA 220 190 kW 1Y HPR V1/V2 ZEfR) B7E
AR CEARHOLMERD RANP AR, AR E A RS 800VDC BEREHK
FIRRAS B AR F R S e i i U 2R 185 1
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|
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Three examples of power rack configurations

Q(

————————————

____________

ORv3 HPR V3: The Disaggregation Threshold (50V Sidecar, up to
300 kW)

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

'ORv3 HPR V3: f##BImfR= (50V Sidecar, &5 300 kW)

__________________________________________________________________________________________________________________________

HPR V3 is really where power and compute separate into distinct racks, the genesis of
the “sidecar” concept. PSU and BBU shelves move into a dedicated 50VDC side power
rack connected to the IT rack through horizontal busbars at the top and bottom of

both. Both remain ORv3 HPR standard form factor. Power capacity tops out at 300 kW,

limited by the horizontal crosslinks and the air-cooled vertical busbar inside the power
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rack.

HPR V3 HIESZH 7 IR S HH AR EAEAFRNVIZE LA 5, X2 “Sidecar (IAE) 4k
SRR, FJEER (PSU) MBI (BBU) IS ZELHE 50vDC &
FIFALZE, B TSR KR S T HIZEMHE, EIELREE ORv3 HPR fr
HEANER ST 2R TI7KF BB R AT IR I ZE N B XS B Rk, HIRAERS
A 300 kW,

FRONT

HW item Description
{ I/
Rack Standard ORV3-HPR rack with minor modifications - Horizontal ./ =
$
! X Busbar (HBB)
Power Shelves HPRv1 Power Supply Unit (PSU) Shelf, 33kW DC, 10U T

HPRv1 Battery Backup Unit (BBU) Shelf, 33kW DC, 20U

HPRv2 Power Supply Unit (PSU) Shelf, 72kW DC, 10U

HPRv2 Battery Backup Unit (BBU) Shelf, 72kw DC, 20U — Wedge400

Feesosd o ||
Busbars | Horizontal Busbar (HBB) R evoadg : Sl ..:ﬁ

Passive HBB, Max. 25kW DC e
Fan-cooled HBB, Max. 33kW DC -

Vertical Busbar (VBB)

. BBU Shelf
HPRv3 Rack: Air-cooled, Max. 2x155kW DC )¢
HPRv3 IT Rack: Air-cooled (Max. 155kW DC) / I
Liquid-cooled VBB (Max. 700KW DC) o HELIEIE

Pulse Power Supercapacitor unit (CBU) Shelf, Max. 24kw, 10U = S”éf;ff"

Smoothing Horizontal

S Busbar (HBB) | M=
Communication

Wedge400
. Power Rack IT Rack

.j'a.j E Elon | 2025

Source: OCP /OCPp

The insight is putting power conversion hardware in a rack optimized for power, with
appropriate cooling, safety, and serviceability, rather than cramming it into a rack
optimized for compute. The V3 power rack can be serviced independently, shrinking
the blast radius of power-side failures. But V3 still distributes at 50VDC, which means
busbar currents remain high (6,000A at 300 kW) and the crosslinks become the
bottleneck.

T O WRRAE TR DR AR B TR B U RIS, HEFIESRRA, Z2
FARTAESF PRI, AR R AT X T RIS, V3 B AIZERT DAHRAT
WATHES,  MTGE/N 7RISR IR, {H V3 {55k 50vDC A TACH, 1XE
DR BRI IROR RS (300 kW HI2H 6,000A), HESTEREEE BN 1SN,
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HPRvV3 with VR NVLZ2

MVAC
88— O

480V Ac 50V Horizontal Busbar
OI:Iean = GB3OO NVL?Z

capacitor backup units eoportorlbacluniaRts

cob management nodes

480VAC /50VDe

?gomc /50VDe
\j

Scale Out Swiich

Ac-DC power shelf

This persists today. Even the VR NVL72 rack, when fed by an HVDC power rack at
800VDC (Nvidia spec) or +400VDC (OCP spec), still distributes internally over a 50V
busbar. A DC-DC power shelf inside the rack steps the high-voltage DC down to
50VDC before it reaches the compute trays. At the far end, VRMs on the GPU board
convert from 50V to sub-1V.

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

XAE R EESE S, BMEE VR NVL72 H12E, fEH 800VDC (Nvidia HI3E) 5
+400VDC (OCP #U) HY LK EL RIS H AN, EPRROIEIL S0V BHRIEST 2
i, UMY DC-DC HIRERTERE AR A ST A A IR ES

50VDC, fEAINM, GPU Mz EMHEETIBEE (VRM) B 50V HHu KT 1v e

__________________________________________________________________________________________________________________________________________________

We have more detailed power and architecture details in our VR NVL72 Component
BoM and Power Budget Model.

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

__________________________________________________________________________________________________________________________________________________
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ORv3 HPR V4: HVDC Sidecar at +/-400VDC (up to 800 kW)
ORv3 HPR V4: +/-400VDC SEEi#% (HVDC) itE (ThZEEX 800
kW)

HPR V4 is the version that bridges the OCP HPR lineage into the HVDC era. It makes
two critical changes: the voltage steps up from 50VDC to +/-400VDC (800V total), and

the busbar-based crosslink is replaced with discrete power cables.

HPR V4 2% OCP HPR &5 AEEET (HVDC) RRAIRA, BT T RIS #E
OdE: EEM 5S0VDC 18 7FE +/-400VDC (R 800V), F: HIFEH AR T RELAE
(busbar) Y 5% #7 25 B ERIRZ4E Pl B,

Architecture: PSU and BBU shelves move into a +/-400VDC side power rack,
which also houses AC input and DC output PDUs

ZKy: HJHETT (PSU) MR 5T (BBU) HIZEE R +/-400VDC ik FEIFAE
MU RIN BP0 (AC) fi AFIE M (DC) M ECHEE T (PDU)

Power delivery: The power rack connects to the IT rack through 16x 50 kW
HVDC cables (replacing the horizontal busbars of V3), each carrying +/-400VDC

HL B FIEHIZE@ET 16 45 50 kW HVDC 45 (BUR T v3 Bk FEREZR) 5
IT MIZEER:, F25HSKE +/-400VDC

Power capacity: Up to 800 kW maximum. If capacitor-based energy storage

(CBUs) occupies half the BBU slots, effective capacity drops to ~400 kW

R g Eeen]ik 800 kW, NRHEAXEREHIC (CBU) HIE T —¥/ BBU
S BRRERERFEERZ] 400 kW

AC input: 200A single conductor wire from tap boxes
A SR H SR 200A BLUGFE
Form factor: Same ORv3 HPR rack dimensions as V3

AMERST: 5 v3 fHEIfY ORv3 HPR HIZER ~T

Why cables instead of busbars: At the power levels V4 targets (400-800 kW), the

horizontal busbar crosslinks from V3 become current-limited. Replacing them



with discrete cables allows each cable to be independently routed, fused, and

managed, and eliminates the single-point busbar as a thermal and mechanical

constraint

It A ME g ARREZ: 78 V4 BRDIEKE (400-800 kW) T, V3 HIZKFRE
SEESHIRRIRS, M R Rk, P RALLEGRASIHN Lk, 14
Wik S B, JRHEER T R BRI L7 T B RR

V4 effectively represents the “pre-Diablo” state of HVDC sidecar design, developed
primarily by Meta’s rack and power team. It proved the concept of disaggregated

HVDC power delivery but was not yet a multi-vendor, multi-hyperscaler specification.

V4 SR LK T EEER (HVDC) BB H Diablo R4, EZEMH Meta i)
HURSHRIREIAIT R, EIEH Tk HVDC SIS, [HMARRNZEERRE, %
AR 2 3 A BRI

| 8x200A
H oo AC Busway 480Vac 3P

16X 50kW HVDC Cables

=
DC PDU1
16x50KW =
100U AC PDU _ Output
l:.III"II"::'III.'H

a4 200APhase

M PSU1 /| [10u, 200kWi0U
b0 PSU2 8 |1ou, 2006wiou

AC to +/-400Vdc

100U 800kw PSU IT Gear 400U
B00kW
+-400Vde
140U 800kW BEU

cH PSU3 3 |1ou, 200kwiGn
cO PSU4 o |iou, 200kmiu

HVDC Cabinet 800kW

600mm wide \"-\{__ j-,-'”'

Source: Meta JUEE
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The Diablo 400 Specification: Standardizing the HVDC Sidecar
Diablo 400 #{i6: ®EHR (HVDC) {UEHIFIREL

The Diablo 400 specification (named after Mt Diablo, Microsoft’s original internal
project name) formalizes and standardizes the HVDC sidecar concept that HPR V4
pioneered. Co-authored by Google, Meta, and Microsoft, Diablo 400 was released as a
draft specification (v0.5.2) in May 2025, with a subsequent v0.7.0 revision following

industry feedback.

Diablo 400 ML7E  (DASUAERERAIHIPI BT H 445K Mt Diablo #ii44) K HPR V4 EEIRY
HVDC Ml E#ES X FhriEt, Diablo 400 H Google, Meta FIff#R It R
B, F2025F 5 Ak TRIEESR (v0.5.2), FEERIETIRBHELT E v0.7.0 iRA,

What Diablo 400 standardizes that HPR V4 did not:

Diablo 400 ¥R 7 Aniffk, Wi HPR V4 KREMEIT 75T :

Multi-vendor interoperability: Standardized electrical and mechanical interfaces
so that PSU shelves from Delta, power management from Advanced Energy,
busbars from TE Connectivity, and BBUs from multiple suppliers can all work

together in a single rack

2 T ERIEE: ARSI, (15K E Delta B PSU HIZE, KH
Advanced Energy FHLJFEE RS, K H TE Connectivity FIRHR UK B 24
HER R BBU ARRELE [F] — DL A E LA

Dual voltage support: The base specification defines +/-400VDC bipolar as the
standard configuration (3-wire: +400V, -400V, and Common/Midpoint/Return at
the rectifier shelf output), with 800VDC monopolar as an explicit design option (2-
wire: 800VDC and Return, safety-isolated from PE ground)

KSR FAEMVERF +/-400VDC XUE SCYPMIERCE (3 £kl B2
A +400V, -400V LUK A 3tum /s /ElmER) , HKF 800VDC MR/ HfRY
RIHEDT (2 4efill: 800vDC ALk, 5 PE gk & 2MR&)

Power range: 100 kW to 1 MW per IT rack

WZRJEE: B IT 128 100 kW £ 1 MW
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PSU design: 3-phase AC input, +/-400VDC output. PSU modules are front-of-rack
accessible, hot-swappable, and hot-pluggable, with droop and active current

sharing between PSUs and power shelves

PSU &1t =MHzZiki A, +/-400VDC fitt, PSU BRERSIHAIZERTERBRIE, £
PR f, HAE PSU 5 HJFHIZZ R B8 Nl E 3 aE,

Cable spec: Voltage drop budget of 0.1% at 5Sm cable length for output cables

between power rack and IT rack

FAEAAS . HIEHIZES 1T MIZRZ RIAYH AL, 7F 5 KESEKE N ERETE
N 0.1%

Holdup time: Minimum 20 ms without energy storage at 100% loading; distributed
holdup acceptable between the AC/DC PSU in the Diablo 400 rack and

downstream DC/DC converters located outside the rack

FREFIE]: 100% AEL T, TChEREIREII R/ MARI RN 20 ms; SRFTE Diablo
400 HIZEAIH) AC/DC PSU SHIZE4MNRIFHY DC/DC ##igs & AT 0 i AR EF

Mechanical: Sliding shelves for push-in/pull-out of large building blocks (e.g.,
40U BBU), blind-mate connectors with static rail/sliding rails for PSU/BBU/CBU

hot-swap

PUEER . T KRR (A1 40U BBU) #EA/RZHHTESIFER, WA
STYIESI S E fiERds, S PSU/BBU/CBU #ditk

Seven standardization areas: Connectivity, power rack form factor, AC-DC PSU
topology, DC-DC modules, redundancy architecture (single/dual feed, N+x), safety
standards for HVDC and liquid-cooled systems, and data/power management

backplane

TP Rt HIENIZIMERST. AC-DC PSU #4514, DC-DC
BB, TURZME (BB, N+x). HVDC MR RGRIZ ehrilE, DAKEL
/IR E R

The choice of 400VDC as the nominal voltage was deliberate. As Google’s engineers
stated at OCP EMEA 2025: “selecting 400 VDC as the nominal voltage allows us to

leverage the supply chain established by electric vehicles, for greater economies of



scale, more efficient manufacturing, and improved quality and scale.” In the bipolar
configuration, each individual rail sits only 400V from the grounded midpoint,
keeping the system within the voltage range where mature EV-grade power electronics

(650V GaN FETs, 400V-class capacitors, connectors, and fuses) can be used directly.

1% 400VDC E MR R R EI R BZVER, 1E90 Google TI2IififE OCP EMEA
2025 K= LAE : “IE#E 400 VDC ENFRFRELE, HERATTRERSHI A FRAIR 4 g a2 At
NHE, MRS BERAIRIARAE TR, s iE T2, PAK B SR S AR,
TERRECE R, DR R Bt b f{ 400V, IXff RS R FFTE A ERENR
ERMIPRET-280F (W1 650V GaN FET., 400V LAY, EREESSMAERR L) rfDIER
68 FH B R VB BT N

No One-Size-Fits-All REREERIRRAER

There is no one-size-fits-all 800VDC power rack. Yes, Diablo 400 provides a shared
base specs, but the reality on the ground is fragmented. Nvidia sits entirely outside it
and is developing a monopolar 800V reference design at 660kW, with air-cooled
samples and production in mid-2026, and a liquid-cooled VR Ultra variant sampling in

late-2026.

H B IA i VU B R 800VDC HLJEHIZE, 1FR, Diablo 400 2t 7 —&3t =
SRR, (HSEPREAERE R LAY, Nvidia S8R TIZbRIEZ SN, EEH R —
MRy 660kW R 800V 2511, HXGHESMIE T THE 2026 FFHHASL
P, TR AR VR Ultra Z2RNPRETE 2026 R JIRAR BERE o

Even within Diablo 400, the three co-authors diverge meaningfully. Meta runs 600-
800kW with 50kW HVDC output cables and 8x 200A AC input whips. Google push to
900Kw by reallocating rack space from BBU and supercap slots to PSUs, run 100kW
output cables, and need 12 AC whips at the 1.1MW roofline. Amazon’s design lands at
800kW on +400V. Microsoft co-authored the spec but we believe they are making

slower progress.

BIfE7E Diablo 400 #YEAEE, —(MHFRIEENILITBEFEREER, Meta BTYIHR
H1 600-800kW, R S0kW EEER (HVDC) HitHH4EHT 8 4% 200A Zifi (AC) %
ANHZE, Google B RIZR =2 A #E FHEEE T (BBU) FIABL AR S ¥ 0 BL4S
FJFEATT (PSU), RIS 900kW, 12817 100kW Kt H4E, F1E 1. 1MW Ryl
EINRTNFEE 12 LM B, Amazon AT NIEME +400V HE N

800kW, Microsoft BRI FERLE TIZHE, (HFRATNAHE RN,



Besides, an alternative sidecar topology uses an LV-input SST in place of the

conventional rectifier-plus-PSU stack, like DG Matrix’s Interport Cell Series.

AN, A EAENE R ER A BESZ &SR (SST) SKREIESRE i as
InEJEREIT (PSU) A%, 140 DG Matrix B9 Interport Cell R4,

DG Matrix Solutions i,

i : ES Optional Locations

AC Distributi
{TODA\':S Sy Interport 360

with Flex

Interport 360
"M with Flex
+Cell-LV Series

Convert T1 to DC Interport 360
with Flex

800 VDC Distribution

(MV to 800 VDC) Interport 360

with Cell-MV Series

Source: DG Matrix ‘DG Matrix

The cost of the power rack

R ERRYR A

The HVDC power rack is the headline new-equipment cost in the early retrofit
phases. We estimate the ASP for the Power Rack to reach $400-500k per unit, roughly
10x the ~$40k ASP of standard AC power-rack equipment. On a deployed-MW basis,
that lands near $500k/MW.

fEmEER (HVDC) BUERVRHAME:, FRIEHIZR RIS IS A PO 7. &
M EEIRHIZER I EN (ASP) KRR S 40-50 T3ETT, LIRER TR
281 %s (ASP 2y 4 ) BV 10 5%, B RIIKEL (MwW) T8, HalARR:R 50 ;7
EIL/MW,
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HVDC Power Rack BOM

AC-PDU BBU Shelves HVDC Busbar BMS / Controls
B AC-DCShelves M CBU Shelves B DC-PDU B Cabinet + Integ.

Total: ~$400K ASP

Source: SemiAnalysis Industrials Model

KJR: SemiAnalysis T PR

The Sidecar Market Opportunity and TAM sizing
Sidecar iizHiES TAM #HR{EE

In our SemiAnalysis Industrials Model, we size the 800VDC equipment TAM,
specifically for the sidecar (power rack) and Solid State Transformer (SST), by applying
this phase-by-phase adoption timelines to incremental datacenter capacity build and

doing a chip-by-chip SKU calculation.
FEBATH) SemiAnalysis TAVAARIA, FRATTEISRFIZRA77 [ B BR A I [R) 22 B FH T4 &

FHEPOBEIRE R, HHITENH M SKU HHE, MmifEE T 800VDC i%g (Riilz
Sidecar BN ZEMIESZ 28 SST) B ETIZEE (TAM),

We expect sidecar TAM to peak at ~§11B in 2028 before declining as facility-level
800VDC takes share in Phase 3. We assume a power rack content of $0.5M/MW.
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BAIWH55EI (sidecar) RRITRIYAIIRS LR (TAM) FAE 2028 FIEFZ]
110 {¢ECHIIEAE, BEEREE g% 800VDC 7558 =B GIE T A MmAm M, 1Al
B FELIFALRE R O EE N 50 5 3578/ JK B

Sidecar power rack TAM, 2026-2030

11.
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Source: SemiAnalysis Industrials Model

KJR: SemiAnalysis T PR

Phase 1 Summary S$—MER24E

The white-space retrofit represents a clear cost uplift in electrical content/MW versus
current architectures, because Phase 1 essentially deletes nothing. We estimate the

delta at roughly +$400-500k/MW, with the HVDC power rack accounting for the large
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majority.

HIX BGOSR 75 AR, SR (Mw) BEASNERIRABERTT, RN
—r B LA PR R A B, AT THX—Z R &I BL +40-50 T3 3E7T,
Hrh@EER (HVDC) HENIZE S T4RE T,

Phase 1 power chain cost delta vs baseline

Equipment Baseline $M/MW  Phase 1 $M/MW Delta $M/MW
MV Transformer $0.35M $0.35M

MV Switchgear $0.70M $0.70M

LV Transformer $0.15M $0.15M

LV Switchgear $0.40M $0.40M

Generator $1.00M $1.00M

Central UPS $1.20M $1.20M

Busway / PDU $0.30M $0.30M

Rack PDU $0.05M $0.00M

Busbar $0.00M $0.05M

HVDC Power Rack $0.00M $0.40M +$0.40M
Power Shelf / PSU $0.20M $0.20M -
TOTAL $4.35M $4.75M +$0.450M

Source: SemiAnalysis Industrials Model

KiE: SemiAnalysis T VAR

Phase 2 (2027/2028): The Turning Point Comes with
800VDC-Native Compute

%ZMEQ (2027/2028 £F) : 800VDC [REITHHRAVEI

ALY
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Phase 2: 800V -native compute

GREY SPACE WHITE SPACE
/ UPS becomes operator-dependent er shelf folded info compute blade

MV AC > MV < Lv > > AC g nehy HVDC > IT Rack
(Grid / BTM) Switchgear Transformer Distribution Power Rack (On-Blade Power)

13.8- kVAC

Source: SemiAnalysis Industrials Model

KiH: SemiAnalysis T MIA57%Y

Phase 1 was the start of the retrofit era. The real inflection point comes with the
arrival of 800VDC-native systems. At that point, 800VDC stops being a future-
proofing pilot and becomes a mandatory transition forced by physics and rack density.
Operators electrifying the Kyber Rack have no AC fallback at the rack inlet, and we
expect 800VDC penetration to spike sharply in this window. Because 800VDC-native
silicon will land before facility-level 800VDC distribution is ready, the retrofit phase

persists.

H—M B RSOEN R HE, BIERPAREE 800VDC JRAERSHIZIRM KL, &
If, 800VDC RN MAKINRATE, YRR L% B nm dil HEsh Ry
IR, O Kyber HIZEAEFHIRIZE RENIZRA DA R (AC) #IETTR,
117 800VDC MBS IBE R KEIX — & HAZEINT, BT 800VDC JFAM A ¥ 7E it
2% 800VDC FCHLIER TR = Aiveitl, R SOE R BT RRESE,


https://semianalysis.com/industrials-model/
https://semianalysis.com/industrials-model/
https://semianalysis.com/industrials-model/
https://semianalysis.com/industrials-model/
https://substackcdn.com/image/fetch/$s_!CJQE!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F43db1495-028a-4d04-b48b-0463c4250d43_1386x520.png
https://substackcdn.com/image/fetch/$s_!0GfO!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F16cce021-8310-4ce7-baf5-ccaf9c299d3b_1102x956.png

A-3: HVDC Power Rack with Kyber
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________________________

Architecturally, Phase 2 looks very similar to Phase 1. Both retrofit the white space
with the HVDC power rack, both leave the grey space intact, and both rectify AC to
DC in the row-level power rack. The key difference is where the voltage steps down to
chip-usable levels. In Phase 1 (Oberon rack), a power shelf inside the IT rack converts
800VDC to ~50VDC before it reaches the compute trays. In Phase 2 (Kyber rack), the
800VDC bus runs directly to the compute blade, and an on-blade power module
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handles the final step-down to 50V.

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

WNERILLE, B MBS E-MEBARRELL, PR ERRELR (HVDC) MRl
EGsEE WER&EX) TS, MARKOSA GREX) 7%, H#
AEFIRFRIFHIZE R (AC) BB (DC). XKEEHIE T rREREER
ATHACEHIALE, £ —MBt (Oberon HZ0) 1, IT AWM EIFEEERENE
HHEHERLZ BT 800VDC $4 2 50VDC, TIfES —HBk (Kyber H122) , |
'800VDC RHEEBAEMIIE I, HIIA BN HRERIUA SR RS2 50V,

__________________________________________________________________________________________________________________________________________________

Earlier Kyber designs shown at OCP depicted a DC-DC PSU sidecar adjacent to the
compute rack, but we now believe this approach is unlikely to be adopted at scale. A
standalone sidecar consumes more aggregate floor and rack space than integrating the
conversion stage into the blade itself, and the power module form factor has proven

feasible within the compute tray’s volume constraints.

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

Qﬁ'ﬁf OCP LJE/RHY Kyber & iH#iZ2 7 —PNELBIHENIZER DC-DC PSU fllfE, H |
E%zﬂ]ﬂﬁ)\ﬁﬁﬁlﬁ%T KATRECRIIER . 5 RAFERREE N EN T A S b, I
SERIMIAE S AL S RIS, i LSRR, fETF AR ARIRE
V\] HL IR R T AR T THY.

T

DC/DC Power Distribution Board
50/12 VDC outputs at 98.5% efficiency ’

1,000 W/in® power density

delivers 50 V and 12 V outputs from 800 V input.
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Because most servers and trays still take roughly ~50V input, both architectures retain
a high-power 800V-to-~50V DC-DC conversion stage. The difference is where that

conversion happens.

H T KBRS e FE R R A2 50V I A, [RIHIXRAZEAGER AR T K3
800V #£2 50V [ DC-DC ¥t Et, XAIFE Tz # kAN EIRG E,

Some discussions have explored delivering 800VDC directly into the compute tray and
stepping it down to an intermediate bus voltage (IBV) before further conversion to
point-of-load rails. While Kyber’s on-blade power module does accept 800V input, it
converts to the established ~50V bus level rather than an IBV scheme. A full 800V-to-
IBV-to-PoL architecture within the tray remains extremely challenging given the

limited space and safety constraints involved.

— LIS T4 800VDC BEREMIEENMEICE, I EBEERHRELHEE

(IBV), RGHE#H—H NS (PoL) HIEH., BRI Kyber HIMEL B IR
SHZ 800V Hi A, HERKHEEH AN EMILNZ 50V B, MR 1BV 77
R, ZERIAGRWZRMEZ LR, EFEENEIEEEMN 800V-F4-1BV-#5-PoL 2244
TR L PRAR T

What Happens With UPS and Battery Storage
UPS FIFEBfi#EERARIZ

Traditional central UPS systems are probably the most contested piece of
infrastructure in the 800VDC transition. In the 800VDC architecture, we expect
centralized Low Voltage UPS systems to progressively lose their role and eventually
become obsolete. In the retrofit era, the power rack sits directly on the 800VDC bus
and houses BBU modules and supercapacitors, which we cover shortly. Both are
natively DC-coupled. BBUs bridge seconds-to-minutes during outages and
supercapacitors absorb millisecond-scale GPU load transients. Together, they replace

the centralized short-term battery storage and UPS ride-through function without the



2-3% conversion loss of an AC-DC-AC UPS pair.

£ 800VDC #: AN farh, E4 bt UPS RS REE i B YRRt IS, 7F
800VDC ZEfr FATHIH T RARE UPS RGUKZ i o = H A I &Ik, 18
ISR, HJFNIZR EREERAE 800VDC Bk |, FHA40 BBU ML AIEL, A28
(BATME2TEANA) . MBS RFRAEBERMAN, BBU f£(Z IR IR 5
PRERAILTE, BRI EZERRA GPU BB, e IFEEBUR T8+
FEEAFRAERERT UPS Bk IIRE, HIARM-EHi-Kii (AC-DC-AC) UPS H&EH™
A1) 2-3% R HLREE,

As we covered in our electricals deep dive note, Google and Meta already took this

aggressive approach years ago, bypassing the central monolithic UPS with “distributed
UPS” architectures. In their architecture, AC power is distributed directly to the rack,
the in-rack PSU handles AC-DC conversion, and rack-level Li-Ion Battery Backup
Units (BBUs) provide the short-duration bridge power. This removes the central UPS’s
AC-DC-AC conversion pair and improves efficiency, while also cutting in half the
total battery capacity needed for the datacenter, since there is no longer a need for
both an A-side and a B-side UPS.

ENBAHERSRGERE RIS AR, A8 Meta BAE LAERTIREN 171X
PRI RIS, W<l UPS" Mg siid 7 ks UPS, TEMUIIAIZEAYH, =2
M EZEIEZNIZ, PIREANETFERTT (PSU) AERERM-Eitt (AC-DC) ik,
T IZRL AP B T Hh & BT (BBU) MIBR LA BRI T, IXIHBR T A
UPS HY“Z - Bif- i W E AT, $26 TR0, RINHEEEE O RS
MERRED T —F, FANBFRZERNES A B B UPS,
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That said, managing distributed UPS or battery backup is more operationally
challenging than running a traditional central UPS. We expect operators other than
vertically integrated hyperscalers like Google and Meta to keep the Low Voltage UPS
in place for redundancy and load fluctuation management, at least in the medium

term.

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

RpfEanit, BRI UPS sttt (IEIaE LTIyt ups APk
N, AW, BR 7B Google I Meta IXHF#E HRESHIEAMBIZE RN, HAthizg |
Fﬁz"‘f N OR BB RE UPS, DA TIURM AR S E R, |

__________________________________________________________________________________________________________________________________________________
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A-2: Current Oberon Design without UPS

Oberon - GB300 MVLF2

backup battery units

ToR front-end switch

480VAC /50VvDC

480VAC /50VvDC ‘,

Source: SemiAnalysis ‘SemiAnalysis

This is especially true for colocation providers, which prioritize flexibility and need to
support mixed workloads: CPU racks, storage arrays, networking equipment, and
older GPU racks that still run on AC. Keeping the grey-space AC infrastructure intact
lets these operators deploy 800VDC for their densest Al racks while running standard
AC distribution for everything else.

MNTEERSS MRS UL, e EREN, HHEESRRS TIER
B CPUWMIZR, 1#IEMESI. Mggikss, DARINa TR (AC) ERIIHFK GPU AL
R, PREFIREZEH (grey-space) ZZIMAMIRMRIERENE, X E RBESEHE
JER =R AT HIZE 1¥85E 800VDC, [AIN Ny H AT I & 1B TAMERY 2 I

We expect different operators to adopt different architectural approaches to backup,
and new alternatives are emerging. Medium Voltage UPS, operating at 4.16-34.5 kV
directly at the grid connection point, is functionally similar to the rack-level Battery
Rack but centralized at the grid interface rather than distributed across the data hall.
ABB’s HiPerGuard runs at 98% efficiency and is already deployed at Applied Digital’s
400MW North Dakota Al campus. ON.energy was awarded few weeks ago a US patent

that protects their MV double-conversion UPS architecture. The second alternative is


https://substackcdn.com/image/fetch/$s_!J_x_!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F136f5799-ef84-44c5-98cc-05f58a3cc3de_1386x907.png

facility-level BESS, which as we covered in our deep dive operates at megawatt-to-

hundreds-of-megawatts scale, provides 1-4 hour duration backup, and increasingly

replaces or shrinks the diesel generator.

BATF AR RS E B R S0 RECRRINZAY T, m#E AT ZIEERIL,
HE UPS (MV UPS) EHIZFEFHMIER AL 4.16-34.5 kV BYHEEIZTT, HIDEERMLIT
MR FIZE (Battery Rack), {H'EZEHNTEEMEE L, AR MEENMEEER
JTo ABB [ HiPerGuard JBf T3 Ik 98%, FIFEERELE Applied Digital iz FALIAFR}
AN 400MW AT FEX, JUERT, ON.energy K% 7 —IiEELH], ZEHILR- T it
IR R UPS 2848, 88 AT 2 IR it iERE R4t (BESS), 1EWIFK
THERERT AR, HS TR ELEE AR Lz |, $2 4 1-4 /MBI 1y
I, I I H 2 B E e/ ST & F A LR,
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Phase 3 (late 2028/2029): Redesigning the Electrical
Architecture With a Centralized Rectifier

% 3 BER (2028 $FI%/2029 ) : BUEHRBRBEME
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Phase 3: Centralized rectifier + DC distribution

_ GREY SPACE WHITE SPACE

MV AC MV Lv Centralized 2OP MRS DC
(Grid / BTM) Switchgear Transformer Rectifier Distribution
13.8-34.5 kKVAC 4 \C

Source: SemiAnalysis Industrials Model

KiH: SemiAnalysis T MIA57%Y

In Phases 1 and 2, the AC-DC conversion happens close to the rack, inside the row-
level HVDC power rack. Phase 3 changes the datacenter layout itself, and 800VDC
becomes the building’s electrical core. This is the true inflection point, where things

start to become interesting. Let’s unpack what happens in each area of the datacenter.

TESE—ME FEr, Zi-Eift (AC-DC) R AEENIRIIE, B3 EE R
(HVDC) HLJFAIZEAHR, 158 =K 7 #dar DA S HIAi )R, £ 800VDC N
RS 0D, X PHIEREITA, FHTRRS AR, EEMDRIF AR
a2 A2,

What Happens in the Grey Space: Power Distribution Goes DC
ReZ=EgETHA: GBERERK

In Phase 3 a dedicated upstream rectifier that sits in the grey space or outdoors
converts 415V AC to 800VDC, distributing DC across the entire hall. These are mature
units using silicon IGBTSs or thyristors rated at 1200-1700V.

TEE =B, MNTRESEEEINIE R LR mR e 415V R HEE# N
800VDC, HIEFEMILEWNTECEIE, XA, RHBUERKEN 1200-
1700V FIREEL IGBT Bk HIE .,

The grey space splits in two. MV transformers connecting the datacenter to the grid

are unchanged. MV switchgear stays because the utility feed is still AC, and the
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upstream MV infrastructure (11-34 kV) is expected to grow more complex as facilities
scale to gigawatt clusters. LV transformers remain, stepping MV down to 415V AC for
the upstream rectifier. The 480V AC switchgear between LV transformers and PDUs
has no role once 800VDC flows through the busway, and AC floor PDUs are
eliminated along with it, since the DC busway feeds the battery rack directly with no
AC distribution PDU in between. In summary, everything above the AC-DC

conversion point stays, while everything below it, designed for AC distribution, goes.

KERE =N KEIEHOERZREHEMHE (MV) ZBESREFAL, HER
FRASEG AR, RN SR Oy, H RS RS K25 B R
ff, L REMIZNE (11-34 kV) FUIPREREME R, KE (LV) ZESMRAE
18, BHERE 415V R DMt Ry, —H 800V Eim lIE Rk, T
B ERSAIEC T (PDU) ZEIRY 480V ZZMAC A B AHLIEER, 22t
M PDU B2 #EGH, RO E IR By 2Rt i, FRIJCHE R AL
PDU, LS 2, Rif-BEinfe s DA LG S MR YE, mE LR
3 BRI T I ] 2R BR

Understanding DC Distribution: Switchboards, Busway, and
Protection

AN THRERIHE: GBiE. BEIESERP

In Phase 3, the AC switchboard’s function of splitting one feed into multiple protected
outputs has to land somewhere. Three product categories are positioned to absorb it:
(i) MW-scale rectifiers built with multiple outputs and integrated SSCB protection per
output, turning the rectifier into its own distribution device; (ii) DC busway with
breaker-equipped tap-off boxes that hold protection in the distribution medium, once
DC-rated tap-offs with adequate arc interruption mature; and (iii) prefabricated grey-
space pods that bundle rectifier, switchboard, and busway into a factory-built skid,

particularly for hyperscaler procurement.

TER=RER, ZZiBC AR —B&H AR 70 N 2 B S OR3P HH I D RE AU Fl %, H
AT =287 e H TR BOX —Zh6E: () JKEL (MW) Z8&7ias, KR Z M it
Houfsm R SSCB  ([EZSMESes) fRIP, [HREFas AT AOVECHAEE; (i) Bif
BEEAE, BCA WIS dsUTERAE, RORPDIReE TR T (A2 R 7e 2 Kl
RE T AV ELRATUE R A ROR AR ;. DARE (i) TR AKX (Pods), RPEETL AN,
M FEARFI B R S 2 T HIS R, Reallid T AR R E O
(Hyperscaler) HJRMEETL,



Phase 3: Where the AC Switchboard Function Lands
Three product categories absorb the $p|it-anol-protect function.

(" Option G): MW-Scale Rectifier with Integrated SSCBs )
MW-Scale ® —> to rack
Rectifier
$00VDC & —> to rack
Peed > AC - 00VDC,
SSCB per ® = to row
output
I ® ) —> to row
\_ The rectifier becomes its own distribution device Yy,

4 Option (i): DC Busway with Breaker-Equipped Tap-Offs )

® to rack
£00VDC _% £00VDC Busway ——> to rack
feed \
—=> to row
Tap-off + Tap-off + .
DC breaker DC breaker Re:m ?fteﬂjpti,? = to row
\_ Protection lives in the distribution medium itself j
( Option Gi): Prefobricated Grey-Space Pod A
Factory-Built Skid to rack
FOOVDC feed = [ e ] to rack
[ switchboard | AV
1
[ Buswwf J 9‘ to row”
Q ]
kBundle.o( rectifier + switchboard + busway. Common in hyperscaler pmc\:ﬁufy : ;

Source: SemiAnalysis :SemiAnalysis

Major AC switchboard incumbents (Schneider Electric, ABB, Eaton, Vertiv) have not
named discrete 800VDC switchboard products. ABB’s October 2025 Nvidia
partnership covers distribution inside its “modular power block” rather than as a
standalone switchboard. EPEC Solutions sells a publicly marketed 800VDC LV
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switchboard with high-interrupting-capacity DC breakers. We expect the discrete
switchboard to retain a niche in retrofits with existing single-output rectifiers, and

where operators want vendor-neutrality across the rectifier and protection layers.

FENRMACEAEIAET ® (EmEAES,. ABB. i, Vertiv) MARMZMIZAY
800VDC FCHAE =, ABB {E 2025 £ 10 A5 Nvidia BV S TEIKER RS T H
“PEH L IR NERRIECH,  TiAEME MRS AIECHAE, EPEC Solutions 548 —Ffi/AJT
T4 H) 800VDC IXRALHAE, BL& T WiRe W E RS . FAlImit, EIA
M HBORARNNOS T E Y, DS E A BRI IRY B & BRI 2
PERE LT, JHS7EC AR OR B —E R T 4,

Once the power is rectified, a DC busway replaces AC busway for hall-level 800VDC
distribution. In traditional AC datacenters, busway systems have modular plug-in
connections called tap-offs that branch power to individual racks or rows, similar to
outlets on a power strip. You can add or remove these while the busway is energized. A
feeder-only busway, by contrast, has no intermediate openings or tap-offs. Power

enters at one end and exits at the other end or at predefined termination points.

—HHJFEREE, BRNSRERIRARS e, HTHL59H) 800VDC L., 1E
RERIZREHE LA, BEERGEEARIRNIER (tap-offs) AIRRELHTEE
%, APRFE I SCEIS M HIZRENUAES, ST R AR LR . AT DATEREE,
R FELHOTR O MBS PRIX o0kt ML N, st RS A H RDT M5
iR, BN, TS EIUE SR s

TYPES OF BUSWAYS

FEEDER BUSWAY PLUG IN FEEDER BUSWAY

Straight section of BUSWAY without TAP openings ' I wn Straight section of BUSWAY with PLUG IN OPENINGS

e e s for drawing current for use for connecting power for use
.

EZ JointPak
include Visi-Tite Bolt

electrode position paint
¢
/‘ common housing
o

plug in outlet
c

Integral ground bus IGB:
1/16inch thick aluminum busbar

glss tape
& epoxy resin

Source: SemiAnalysis 'SemiAnalysis


https://substackcdn.com/image/fetch/$s_!ktH_!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F2fb08c19-b4b8-4824-a168-0633a067f566_1386x629.jpeg

We expect early 800VDC deployments to use feeder-only busway because, essentially,
tap-offs become more complex. At 800VDC, interrupting current under load creates a
sustained arc (a plasma discharge producing extreme heat) that does not self-
extinguish because DC has no zero-crossing point, while AC arcs naturally extinguish
100-120 times per second as the waveform crosses zero. Besides, DC-rated tap-off
units with adequate arc interruption are physically larger, making them impractical
today. Delta and ABB have publicly disclosed 800VDC busway programs, and we

expect other major busway vendors like Legrand and EAE to follow in 2026.

BATIFTH LI 800VDC Bl R R IR IBERHIREEAE, RO MA B B, fidhs
(tap-offs) RZMFEMME %, 1£800VDC HE T, HEYVIMHIm A FRE0FEil
(—Fr LR RARNEFE HAKHE), B TEHRBEERAEF A, HINZE3IE

K; MEEZ S, ZhHEIMERIEE ZN BREK, FRNEF) 100-120 IR, 1IN, B

& KIGE N W ERAUE i oA R, FEHAHALH, 615 (Delta)

ABB EATHKEE T 800VDC RFMEIIH, BAIFiTH P11 (Legrand) 1 EAE S

fth = FERPEHE AN R HRFLE 2026 FRERYE,

To address these challenges, multiple proven protection paradigms exist at this voltage
class from adjacent industries. The likely implementation combines multiple
approaches, one being new generations of circuit breakers. More specifically,
following the same solid-state trend already underway with Solid State Transformers,
Solid State Circuit Breakers (SSCBs) are now being adopted. SSCBs use SiC or GaN to
interrupt fault current in microseconds. Because semiconductor switches can simply
stop conducting with no physical contact separation, there is no arc to extinguish in

the first place.

T R IXEERRE, M T EIX —HESEH FEFAES MG RIFE, 7]
RERYSCIN T SNBSS 2 M, Hbhz —f25— s ey, SHEEARHD, R E
A3 Ees (Solid State Transformers) SUHELHIMAVEILES, BESWEE2S
(SSCBs) HHTIE#CRA, BESHrEsasFIRHmdbiE (Sic) SR (GaN) 1ERFIAN
DIWT R iR, TSI AFRE I L @ m ez R s 5, FHEMRA gt
AT TR KA T,
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AC VS. DC WAVEFORM COMPARISON

AC Sine Wave DC Flat Line

Natural arc Continuous voltage

extinction point

v

ov oV 1,
Time

No natural extinction—requires
forced suppression

Voltage

BNY 4

Zero-crossing
points (0V)

a4

Source: VIOX VIOX

The new-generation circuit breakers are already commercialized today. ABB has the

Emax 2 (1500V DC) used in solar, energy storage or marine, as well as the SACE
Infinitus (solid-state, 1000V/2500A, datacenter adaptation with Nvidia announced
October 2025). LS Electric has the first UL-certified DC molded case circuit breaker at

1500V, listed for datacenter applications.
Hr— W a0 Lk ik, ABB #Eth 7T KFHAE. MEREEUMAAIIENNY Emax 2
(1500V DC), PAM SACE Infinitus ([EZSKE&#Y, 1000V/2500A, FT 2025 4 10
HEAGS Nvidia G/ETEIEH/LIERD) . LS Electric WA EFGEE UL INIER
1500V EimH7elikds, FHEFALHEF O G H,
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All-in-one solution Renewable integration

ction supports
ly DC sources

Ultra-fast DC sys

tem proie

. P a k- : *
A compact solution, combining solid-state -@-

i seamless integration of na
technology for ultra-fast currer

like photovoltaic and battery energy storage

with traditional electromechanical t 3
systems

Energy efficiency % Resilience and safety

A dedicated optimized semiconductor device Maximized service continuity and safetl
which reduc es by up to 70%, minimizing Unlimited protection of peofiys anc assets with
operational costs and maximizing efficiency @ Near Zero arc energy exposurcy

Source: ABB 'ABB

Alternative Path Using LV Solid State Transformers
(ERRERISIEERS (LV SST) RIEHMUIERE

An emerging alternative to the centralized AC/DC rectifier is using LV SSTs. It
performs the same conversion, 415V AC to 800VDC in the grey space or outdoors, but
in a more compact and programmable form factor. The LV-SST sidesteps the 3,300V-
class SiC supply constraint that gates MV-input SSTs, making it the earlier-to-market

SST variant.

— R E PR R/ET (AC/DC) B 2R 75 32 205 P PG F [ A28 s 2
(LV SST), ‘BEfEKEGZ (A EIMTHFEIREE (K 415V AC ¥t 800VDC),
HEAE KB WMENES, LV-SST B TRl EH A (MV-input) SST &R

1 3,300V il (Sic) HENBELIHR, MEE AN B BHEM T SST 2814,

What Happens in the White Space: From the Power Rack to the
Battery Rack

HeSEALETHA: MENIRBIEBHIAS

As you can imagine, in Phase 3 we no longer need the Power Rack doing the 800VDC

conversion. Instead, we salute a new friend, the battery rack.

IEANRAT DS BUARRE, FEB=FE, BT ERZEDRYA (Power Rack) RiHAT
800VDC #4ife, BXMRZHVZPATHGHIA: M2 (Battery Rack),
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The battery rack shares most of the power rack’s components and functions. The main
difference is that it no longer performs AC-DC rectification, because it receives

800VDC directly from the grey space. Three main components remain:

HAE = 1 RRE RO AR T RE, EEXAIHE T EABEITRIR-EiR (AC-
DC) #if, ROEERZMNKESREIL 800VDC, RE 7 =14

* DC/DC distribution units: manage power distribution, switching, and monitoring
across the 800VDC bus. They do not step-down voltage. The full 800VDC travels
from the battery rack to the compute blade.

DC/DC 7BLHIC: EE 800VDC BEHIIR DAL, UlGAimz, eI Tk
. 52%EH 800VDC MELAIZE T T] Fro

* BBU shelves: provide ride-through power during supply interruptions.
BBU #1128 TEALE AW RITE IS @ T,

* Supercapacitors (optional): absorb microsecond-to-millisecond transients that

batteries are too slow to catch. They sit between the DC bus and the BBU,

handling fast voltage excursions.

AR (%)« UM SO € T TCiE e (R 2= A RS, B4
T DC EZA1 BBU Z[A], ACHPIEMEHEIHZ,

800VDC 00VDC into the Compute Blade
Medlium Voliage B00KW HVDC Batttery Rack Kyber - Rubin Ultra WVLE76

(il
N
L

MVAC/00VDC

200VDe/200VDC
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Source: SemiAnalysis 'SemiAnalysis

The battery rack sits generally at the same row level as the power rack it replaces,
although some operators are deploying these in the adjacent grey space or in outdoor
enclosures. The trade-off is simple: rectifiers go away, BBU and supercapacitor
content goes up. We expect content per MW for the battery rack to reach around
$200k/MW.

AL 208 5 5 e TR TR LA TR —HoKF, RE —EaEr IR B
FSBH K s A1 B =AML AR, IXMAN TR A 2 B ImasiH ok 17, T BBU MIEZ

AaINERIIN T . BT HEMAIIREIEE (MW) BIPMEERISEIZ) 20 7735

ﬁ/MWo

We covered supercapacitor chemistry and technical specifications in our deep dive on

Al training load fluctuations. Part 2 of this 800VDC series will go deeper on

supercapacitor economics, cell chemistry, the vendor landscape, and the practical

tradeoffs of deploying them in production.

BATERT AV VIZRA BB IRE AT B TR R aSHIL A IR
Ao A 800VDC RANHIE —F R AR B R AL, BHOMES BEM
IR, PANAEAE = FhERE e TR SRR

BBU modules scale up BBU SR &
Current modules are rated at roughly 5.5kW. With Rubin Ultra and 800VDC

architectures, individual module wattage rises to 8-12kW. Infineon’s BBU roadmap,
announced in March 2025, uses modular 4kW Partial Power Converter cards that

parallel to 12kW per unit at up to 99.5% peak efficiency.

H iR ERAT E TR Z) 8 5.5kW, & Rubin Ultra f1 800VDC ZRAHHER, BA
B IR AEIETF S 8-12kW, T8 KIBTE 2025 4F 3 A/ BBU JRLkEH, R T
PULHY 4kW HR77 D248 (Partial Power Converter) —, T8I BT K
F 12kW, IEEFCEREIE 99.5%,

Delta, at GTC 2026, went further at the shelf level: its new 110kW power shelves
embed 80kW of BBU capacity each, totaling 480kW across a six-shelf rack. Higher
rack power demands proportionally more backup energy per rack, and higher-wattage

modules deliver that energy with fewer physical modules, preserving space in the


https://newsletter.semianalysis.com/p/ai-training-load-fluctuations-at-gigawatt-scale-risk-of-power-grid-blackout

power rack.

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

AIATE GTC 2026 Bt IRIR THURGER: HH 110kW BIRHUR G M T
'80kW H BBU &4, TE/HIRANUEHEIHEES] 480kW, BHEAIHIRIIRT KK
BB IG5 FIRER, 175 5 FUAKAO AR AE AT /D Py 4
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After analyzing the complete transformation of the grey space and the white space, the

facility level is the part that changes least.

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————

_________________________________________________________________________________________________________________

Here, cooling stays on AC. Chillers, pumps, and fans still run on AC motors, requiring
DC-to-AC inverters. Delta unveiled a 2.4MW In-Row CDU supporting 800VDC at
GTC 2026, the first major cooling component engineered for native DC. But the full

stack (chillers, compressors, pumps, building controls) remains AC-dependent, and no
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vendor sells an integrated DC-native cooling system.

TEHBTEE, RHARGU R (AC), R/KHLA. KRR H A2 i FA AKX
3], RHFEER-ZiM (DC-to-AC) HiZEdR, HIA (Delta) fE GTC 2026 LERT
—FZFF 800VDC 1Y 2.4MW F|[EZ CDU, XEENE NEAERBIZHEKBH
M, R, BDNRGE RAKNIA, E4PL. KE. BREHIRS) RMKRER
M, H HATEJCAEN R & SRR B RAE R H RS,

Generator architecture is already loosening at some hyperscalers independently of
800VDC. Meta is likely bypassing generators at new sites entirely, and Microsoft’s new
designs use partial generator coverage. 800VDC could accelerate that direction, as
supercapacitors, BBUs, and BESS form a distributed backup hierarchy that absorbs the

functions generators used to own.

fE— SR JBOEE R, RN TSR 800VDC HT7iH, Meta ATAE
LW SR RPN R L, TIRKIITE IR A T 45 & S %, 800VDC 1]
B2 NEX— %, FERIAR, HE AT (BBU) RIHIBIEERS
(BESS) B T — MM IR, MITHEE T & s 2RI AIHE,

Medium Voltage Rectifiers: Is There Room for Everyone?

FREETR: S ASMBILEZITE?

One reasonable question to ask is why power is rectified at the LV level and not
directly from MV? The answer comes from semiconductor ratings. Rectifying from
13.8kV or 34.5kV requires devices rated above 10kV, which barely exist in commercial
form today. That said, the gap is closing, and Wolfspeed’s 10kV SiC MOSFET has been

commercially available as bare die since March 2026.

—MNEHNREE, M 2ZERE (LV) TR, mrsRERMNHE (MV)
RAVEER? EFRAETESRRRUE A, M 13.8kV BY 34.5kV B TR 7 2E40UE HL&
et 10kV BB ME, XSRS BRI WESH) LA 7T, RENH, X—%
FEIEZE4E/N, Wolfspeed [ 10kV SiC MOSFET H 2026 4F 3 A EAE NS R
o
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R
Wollspeed's 10 kV Bare Die MOSFET \Q"'v:._-.-ﬁ’

Source: Wolfspeed ‘Wolfspeed

The development of SiC MOSFETSs above 10kV opens the door to a second evolution
of Phase 3, where even the LV equipment drops out of the main power bus.

Continuing the trend, this collapses additional conversion steps and brings new
efficiency gains.
10kV PAE SiC MOSFET HYHF& N8 = [ Bei S —IXTEMEITE TR, mirE SR
EE IR M TR EETBER, MAIX—2%, RSN BPBR, FHk
HHIRCRIE T

4 N
Today 415 VAC Distribution
 Compute
AC UPS Rack
Utility = == D.mm AC Dist | 15 vac
480 VAC / : 480 VAC Uit @15 VAC 415 VaC PSU
On-Prem Gen ;= — - . ﬁ% Er-evw
(optional) -G A P B
\. J
N
Future 800 VDC Distribution
N Medium Voltage Rectifier or
Utility ';‘:l:'; : Solid State Transformer
Network | | DC Dist ]
ZE 13.8- 35k VAC & #00 VO soovoe ik i,
On-Prem Gen @—L_}— | -ﬁ-‘ﬁ :1-: w1
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o N\ ==
- ﬂ#{}i
Figure 1: NVIDIA's 800 VDC power distribution in next-generation Al data centers’ —

Source: Wolfspeed ‘Wolfspeed
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The end state of our HVDC timeline will push even further. Even though conventional
rectifiers with series-stacked silicon devices can handle MV rectification, an emerging
technology promises to do it in a much more efficient, compact, and faster way. That
technology is our protagonist for the next chapter of our journey: Solid State

Transformers.

BAIEEER (HVDC) WEZMNA s EIZ, RERHBDHESHERFNE
g nies o] Db R (MV) 25, H—DIEr% &ﬂ(ﬁfﬂuﬁiﬂs& HREE, B
IRA 7 ASEIIX — BHbr, XTI EZRMNT N —EIREN A BESTER,

Solid-State-Transformers: new application for semiconductors (Tﬁﬁneun
with significant additional market potential

e Conventional Transformer Solid-State-Transformer (S5T)

(o)

R ®
i t m EasyPACK™
. =40 lighter?

| tar i,
=14x smaller’ .‘r
. ’ =50% faster '&t)
~20t ~500kg

(e Construction time
Conventional transformer markat Infineon expects that 5T will replace a portion of the market,
> USD 15bn specifically small power transformer with an expected markel of

> USD 1bn in 2030

Early involvement with leading electronics companies and hyperscalers " 1 /
: . A\ nELTA solarzefes

on architecture & design in Europe, Americas and Asia, e.g:

Sum wimgw w T b D e wa o

Source: Infineon ¥ K&

Phase 4 (>2029): SSTs, the End-State
B 4 MiER (2029 FLIRR) : SST, REBES

Phase 4: SST end-state

 WHITE SPACE

MV AC MV R Battery IT Rack
(Grid / BTM) Switchgear Dlsi'rlbuflun Rack (On-Blade Power).~

13.8-34.5kVAC 8 DC 800VDC
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KJ%: SemiAnalysis T )MVAERY

Finally, we get to the holy grail of DC power distribution: Solid State Transformers, or
SSTs. These are a new category of power electronic devices that replace conventional

iron-core transformers with high-frequency, semiconductor-based converters.

o, PAPRE T BERECHEAZRER: BESEES (SST), X2 Rl iy
e, EAMET SRR R B T RGBS R A

MV - SKID SOLUTION

Source: DGMatrix 'DGMatrix

Phase 4 and its datacenter layout is very similar to Phase 3. The major change is that
the SST replaces the LV AC-DC rectifier and low-voltage transformer with a single
piece of equipment that converts directly from medium voltage to 800VDC. If we
consider the ending of the previous section, the possibility of using a MV rectifies that

rectifies directly from MV AC, the architecture is essentially identical.

VAR BN H IO R 558 =Fr B AR R L, EERSGHET, EAEEAS
(SST) M TIREAS - B as R AL g, (OB B — 1k aF BRI B
Fetfihy 800VDC, ARFATB BRI E—ToRERZBINYRTRENE, RIE A BRI A R 22
R TR R i de, AR AIX PRSI A B B2 e 2RI,
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Phase 3 vs Phase 4 What Actua\“t/ Chamges?

Rectifier architecture vs SST architecture

@ a Y
Phase 3 (>202%) Phase 4 (>2029)

utility 7 Ae/pe utility MV

MV s,n,! sm‘tchgear ‘tmnsPomer rectifier | MV Grid  switchgear - ----- - - .
I \
1 | |_Ac
; Hall converts ' Rep\m:es Lv
) AC to $00VDC R St

___________ \ et —_— =2l sl % ‘\'\ rectier
FOOVDE main distribution 2 separate Main change = Main distribution 1 integrated

£00VDC stages ups‘tre_aw\ conversion i stage
e

Battery rack 200V mﬁve_ Battery rack €00V native | |

AC

Battery rack unchanged CoRpUie ‘ awxliary

De distributi u:n|
Ls—o:) oo L MY%’OOVDC buswa\y unclnanged Lh
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%00V server moh“s / 1 8 ‘codh;g‘/
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Battery rack 200V native Battery rack 200V native i
compute rack compn.d;e rack
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Phase 3: mature rectifier path ( Phase 4: cleaner architecture, fewer stages {Tr‘ao'eopp higher SST capex, 1&&3!&?]

Source: SemiAnalaysis ‘SemiAnalysis

In a Nutshell: Solid-State Transformers
mamsl: BSEERSR

Introduction to SSTs SST &7t

An SST does the same job as the massive iron-and-copper transformers in every
datacenter’s grey space: step voltage from utility-level medium voltage to a level IT
equipment can use. A conventional transformer uses magnetic induction at grid
frequency. An SST uses semiconductor switching stages to achieve the same

conversion in a fraction of the volume.

SST HITERS & LR LA (2 TR IR e R Bk 22 g At Al - R VA TSR
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The datacenter SST is a three-stage device. The input stage converts AC to DC,
handling the dangerous medium-voltage level (13.8 to 45kV) using SiC MOSFETS rated
at 3,300V or higher. The isolation stage is where the size reduction happens. A high-
frequency transformer steps the voltage down while providing galvanic isolation

between the utility / power-source and the datacenter. The output stage produces the
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final 800VDC that the distribution system needs, with no inverter required.
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Pros and Cons of SSTs
BESEESE (SST) BIERS

SSTs’ core value proposition is energy efficiency, which translates directly to OPEX
savings or unlocked compute capacity. By collapsing the medium-voltage transformer
and rectifier into a single power-electronic stage, SSTs eliminate two conversion steps
from the electrical chain. Vendors target up to 15% total system efficiency

improvement, claiming the path rises from around 82-85% towards over 97%.

SST IR CMAME F9KIE TREJRAER, XAIDLEEEMNBERA (OPEX) HTTHEL
HRERENHIRER, AR R R a A as S I VB T4k, SST THRR THL
SEEFHIN DN EHP IR, | RN ERERRALDREEZIE 15%, FIRRCRERIER
M 82-85% AR 97% LA L,


https://substackcdn.com/image/fetch/$s_!7En1!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F46fce799-3e1c-4c14-bdbb-6e758b9c8ceb_673x331.png

SSTs are also dramatically smaller. A conventional transformer operates at 50 or 60 Hz
and needs a massive iron core. An SST switches at 20,000 Hz or higher, shrinking the
core by roughly 90%. That is where Infineon’s claimed 40x weight reduction and 14x

size reduction (!) come from.
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In addition, SSTs are programmable. A conventional transformer steps voltage at a
fixed ratio. An SST actively regulates output, adjusting under load. It also supports
bidirectional power flow (pushing power to the grid during demand response, or
charging a BESS). That said, SSTs with bidirectional capability and integrated BESS
may trigger DER reclassification by the interconnecting utility, requiring IEEE
1547/2800 compliance.

Ak, EISRZER (SST) HAFIENE, Lo R ez EE bl T EZ#e, 1
SST MIREEFNYE T, MIBAEENRA TR, TIEFNANZRR (£ K5
HARI A EEL G L, BN EEABRE 2R SE BESS FeH) . KRB, E&MNmEE I FH4E
i BESS Y SST RIgE&filik B N AFE AT 2 MMXAERE (DER) HVEHTTE, M
MZE RS IEEE 1547/2800 FRifk,


https://substackcdn.com/image/fetch/$s_!YV78!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fbf7da904-41c4-4c9c-a180-68fbe8a1d67c_440x330.jpeg

One additional major value proposition from SSTs is input flexibility. Some SST
architectures extend this flexibility into multi-port topology, where a single device
aggregates several inputs (utility AC, on-site generation, DC sources) and routes power
across multiple outputs in software, including bidirectionally. The case for multi-port
is that it reduces stranded power between zones and lets operators orchestrate flows

across the site.

EASL LA (SST) BYH — D EEMETKZMARIRENE, —2 SST PRI AIR
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Reliability aJSEM

Conventional transformers last 30-40 years as passive devices. No SST vendor has
published field reliability data at datacenter scale, as the longest deployment is the
Hitachi-ABB PETT on Swiss Federal Railways, running since 2011. SSTs concentrate
heat in semiconductor junctions and require active cooling, with DG Matrix using
integrated liquid cooling and Novos Power using air cooling through proprietary

insulation.

VENTCIRBSE, £S5 RS F ATk 30-40 4, HAETIEEA SST MM i & friid HdE
HOD R Y ER7 T SR B, RIS TN E] B K 50 B2 b DSk E Y Hitachi-
ABB PETT, H 2011 461817, SST WRAERHELRARGEH, TEFINRH, H
H DG Matrix RHERIKRERTEOR, M Novos Power NJE T L H| 48 25 AR K XZ

ETH Zurich’s comparative evaluation found that a line-frequency transformer paired
with a SiC rectifier can match SST efficiency and functionality. Datacenter-scale SSTs
depend on SiC MOSFETS at 3,300V+ for the MV input stage, still in limited
production. GaN, capped at roughly 650V, serves only downstream stages converting

800VDC to rack-level voltages.
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Current Efficiency State =Rk



The best public SST benchmark comes from ETH Zurich: 98% efficiency at 400kW in a
13.2kVAC-t0-800VDC prototype presented at INTELEC 2025. Johann Kolar frames
98.0-98.5% as today’s state of the art for full-scale SSTs, with 99% as the next

engineering target for datacenter units.
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Different vendors now converge on that 98.5% ceiling: DG Matrix’s Interport platform
claims up to 98.5%, Amperesand’s third-generation system claims greater than 98.5%,
and Heron Power’s Heron Link targets 98.5% MV-to-rack efficiency. Novos Power

reports peak efficiencies over 98%. These are encouraging, but datacenters will need 3-
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6MW units sustaining 99%-+ efficiency under continuous load.
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IR ERCRET 98%, XEEHHES NS FE, HEIEFIMNIFREE 3-eMW KU ER
SR N EREF 99% DA_ERIREER,

Two data points suggest the scale-up is underway. Chinese trade press reports that
China XD Electric has deployed 2.4MW datacenter SSTs under the “East Data West
Compute” program. NC State’s FREEDM Systems Center, the academic foundation
which marked the origin of DG Matrix, has demonstrated 210 kHz switching at 3.3kV
SiC with a 99% efficiency target for modular DC-DC SST variants.

AN EHE S RIS B T, B EITLEARIRE, FEEHEE SR
PRE TRAEFEE T 24MW BUEHEH OHETHETZESS (SST), fEN DG Matrix £
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Vendor Landscape {tRiE5HER
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The vendor landscape is moving fast. DG Matrix (ABB-backed, Infineon SiC supply
deal) is shipping pre-certification units and targeting UL certification by end of Q2
2026. It is the only SST included in Nvidia’s MGX reference architecture. Amperesand
targets 30MW of commercial deployments in 2026. Heron Power is building a 40GW
US manufacturing facility for its 4.2MW Heron Link units.

AR B R (ETEPRIETEAS, DG Matrix (H1 ABB 3¢fs, 535 KIEEE T Sic #ER )
B IETERAFUIALERATE, FFHRIAE 2026 R85 —FEARIRIG UL NIE, ERME—HIN
A Nvidia MGX SE M IYIE LKA (SST), Amperesand HJHFRZTE 2026 £F5E
30MW HYRLERE, Heron Power IEAEH 4.2MW Y Heron Link BLyTEE R — 8
FEREIR 40GW HIEEHNE T

Within the SST category, products are bifurcating along LV and MV input. DG Matrix
and Amperesand are pursuing both, starting with LV-input SST skids (3.2-4.8 MW)
that can be deployed today alongside existing AC distribution, and following with MV-
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input units as 3,300V-class SiC matures. Heron Power and Novos Power are
concentrating on direct MV-input units that collapse the LV transformer and rectifier
into a single device. Both paths converge on 800VDC at the output, but the LV path
offers a shorter time-to-deployment at the cost of retaining the upstream MV-to-LV

transformer.
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Source: DG Matrix ‘DG Matrix

Novos Power claims a direct MV-to-800VDC SST with 50% smaller footprint and air
cooling. On the incumbent side, Eaton acquired Resilient Power Systems in August

2025 for SST expertise. More than $320M flowed into SST startups in the twelve
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months ending March 2026.
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Datacenter Layout Implications

RO H RN

The SST eliminates the LV equipment at ~$0.55M/MW and the Phase 2 rectifier at
~$0.20M/MW. At an estimated SST cost of ~$1.0-1.5M/MW, we expect the first

instances of SSTs to come at an upfront Capex premium over directly replaced
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equipment.

SST (EIZZEEd:) & X 74 0.55 £/ FLAIRE IR A FIZ) 0.20 3270/ FLAYEE —Hr B
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i (Capex) bR THERZHAVLS,

800 V HVDC for Megawatt Racks

Novos Power Is advancing Gen 4 power architecture for hyperscalers
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Source: Novos Power :Novos Power

The rest of the electrical architecture remains the same as in Phase 3. The 480V AC
auxiliary bus for cooling, lighting, and facility systems carries over unchanged. On the
IT rack-side, we expect that by the time SSTs are deployed, compute trays are already
800VDC native. However, we could see deployments of SST adoption with 800V
microgrid and IT racks using a DC-DC power shelve converter, which could accelerate

the adoption.

HRM SRR 55 3 MBHEE, TR, BRI RSN 480V Rt
BERFFAE, 1 1T H1280m, BMPIHEIESEESE (SST) HEN, HHEERCS
R H 800VDC, FAMM, FAIATRESEF SST HIHRE R A 800V ¥, i IT HLZE
NIf#E DC-DC MR EY, XATRES IR K2,

On Phase 4 timings, this emerging technology is still in design phase, and we don’t
expect major SST adoption at scale until early 2029. That said, we are aware that all

major hyperscalers are running pilot and testing with main SST vendors, with
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commercial contracts already in place. As we cover in the following section,
technology development itself will not be the only factor determining the adoption
curve here. Regulatory framework and standards is a big one. In the SST space, no

vendor has completed UL certification for datacenter SST deployment as of May 2026.

KT 4 BB TR AL, XIHSEORIA TR T B, AT EE 2029 FH)A4
XH KRR SST MH, REMH, BAllTHEIFTE EENE KR RS '

(hyperscalers) #B1E5 EZEHY SST LM FH T AL, HHCELEE TS
A, IEWFAHE N —THIRH), SR RARG A ZRE AN S th £ A I — ]
£, WEBEEMRER — I EZERZR, 1E SST Wk, #(F 2026 45 H, MLV R
SERCH THWEHD SST HEHY UL INIE,

The SST Market Opportunity and TAM sizing
SST minptigShisEE (TAM) &8

By 2030, we expect SST TAM to reach ~$13B, capturing the demand displaced from the
sidecar layer plus the incremental MV-to-800VDC conversion. We consider a content
of $1.25M/MW. A portion of this opportunity is contested by MV rectifiers, but we

expect SSTs to capture the majority share.

F) 2030 F, AW SST A E (TAM) ¥iRFE|Z) 130 {2ETT, 7T MNE
B (sidecar layer) EHBHIFTRRKALMAFE (MV) %] 800VDC A& T K, Fril]
i EIME R 125 JTETTPREL, X—HUBH I —H 7 EX B ER a4, =
FATIIL SST K HHEAREB M E
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SST market revenue, 2026-2030

—
(03

—
N

O

o
>
S
()
=
c
()
>
Q
o

Facility GW

o~

a1

2026 202 2028 2029 2030

ﬁ | SST Revenue Incremental Facility-Level GW

Source: SemiAnalysis Industrials Model

KJR: SemiAnalysis T )MVARY

Datacenter Layout Summary: Total Cost Barely Moves, Content Shifts, Efficiency
Climbs

Blrb O R R s B LR, MRS, BeREERT

Electrical System Cost EBBSZREFAES

Total electrical content per MW stays in a $3.6-4.8M band across four of the five
architectures we model. The main headline is a content migration from grey space to

white space, and the resulting change in equipment mix.

TRV AR, APURPZRMB IR L (MW) BRI REFE 360 12
480 fiETLZ M, OB RBRARMKE LA (grey space) MIHEZSHE (white
space) F#5, HHISH TIRFHEHZN,
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Total electrical content per MW by architecture phase
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Grey space content shrinks in Phase 2 as the centralized UPS ($1.2M) exits. White
space peaks in Phase 1 because the HVDC power rack arrives. By Phase 4, total
content climbs to $4.0M as the SST replaces the LV transformer and rectifier.

RS e, BEEHES UPS (120 A3En) AUIRM, KEzwdE (R&FX) NAEM
#i. HT®EER (HVDC) HJFEHIZEMSIA, HE=E WHEX) NEES—W
BORFIE(E, ZIEDURTER, FEERESZES (SST) BUMNEZ R ey, S
{EZETH 2 400 JTETT,

Electrical System Efficiency

RSRFHE

We calculate the baseline AC power path at 82.0% cumulative efficiency across seven
conversion stages. The VRM (92%) and PSU (94%) are the two largest single-stage
losses. The VRM stays in every architecture, but the PSU’s loss is the largest penalty
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the 800VDC transition can eliminate. Phase 1 barely improves to an estimated 83.7%.
The UPS double-conversion loop still eats 3 percentage points, and the new power
rack rectifier (97.5%) plus DC-DC stage (97.0%) only marginally outperform the old
single-stage PSU.

BAT B B R T FL TR B AR AE DN R M T B BTN 82.0%,  HHR A T A B
(VRM, 92%) FIHEJREFIT (PSU, 94%) ;EM M ERAMBEEIFES, VRM FHETE
FhZERIHR, {H PSU BIHFER 800VDC U] DUHFRIER K AR E, FE—HEBHIRL
R RIRTHEL) 83.7%, UPS BN MIBEATIIEFE 3 DNE AL, AT RN 2%
e (97.5%) M EER-Hi (DC-DC) KBt (97.0%) HIMEREIHSAL T IHA AL
PSU,

The real jump comes in Phase 2 (86.5%) when UPS elimination cuts the chain from
seven stages to five. Phase 3 pushes to 86.9% because the centralized grey-space
rectifier operates at MW scale (higher efficiency than modular rack-mounted units)
and 800VDC hall-level distribution eliminates AC skin effect and reactive power
losses. We estimate Phase 4 to reach 87.4% as the SST replaces two stages with a single

device.

HIEA) KERRAELESE Bk (86.5%), HINEH UPS KHEE M -E BT ERAFIEE HAN
BB BRI 86.9%, X2 R NEAH KX E Fias UL LT (R
TR HIT), H 800VDC KITHRALHIHFR T A MM AN TC T 246
FEo FRATTPATH B PURT BRI K IRE 87.4%, [FD SST (NS HHMREIUR
TP BT EL

At 1GW of IT load, the Phase 2 gain translates to roughly 58MW of continuous grid
power savings. Phase 3 extends that to 63MW and Phase 4 to 69MW. Nvidia cites up to
5% efficiency improvement, implying roughly S0MW at 1GW. Our Phase 4 efficiency

delta calculations of 5% vs baseline matches Nvidia’s reported figures.

£ 1GW BV IT AT, F_FrERAE @AY T8 T4 58MW HFFSLEE ML=, 5
=R ERIX — Y RE 63MW,  SEPYRTERNIEE] 69MW, Nvidia $2 2RI
= 5%, IXERETE 1IGW I TZN 50MW, FATHE H A PR EY S FE Lk 2~ A
5% KR ZME S Nvidia IR HEHEHEW &,



The Other Side of the 800VDC Transition:
Challenges and Limitations

800VDC 58Ig955—m: PtEkSHBEIR

So far, we've mapped out a promising path, but as always, various challenges will arise
along the way. We now unpack four main obstacles that will determine how fast

800VDC moves from small-case pilots to broader adoption.

SIHAA L, FATCLERMKN T — K7W ENE R, A—WBEE, mMashmsfn
ik, BellIATERHINTIY A B ZRHS, BT UE 800VDC AR AGER 2 M
FRECTIRE,

Challenge 1: Regulation, Safety and Grounding
Bk 1: IWE, L5

Regulation %

The National Electrical Code (NEC), published by NFPA on a three-year cycle, governs
electrical installation in the United States. Adopted by nearly every state and
municipality as binding law, it determines whether an operator can build to a standard
design or must negotiate site-by-site with the local Authority Having Jurisdiction
(AHJ). Full 800VDC code support targets NEC 2029. Pre-2029 deployments therefore
require custom AH]J approvals and OEM-level UL certification for each site. This is
workable for hyperscalers with in-house code engineering teams but could represent a

meaningful barrier for colocation operators and smaller builders.

HEEEREPIE (NFPA) B=4FRM—RIN (ERHESHTE) (NEC) WEERE
ER RS ZE, BT MNATBNE R RN BEEARNEER, BERET
IBEREREB I IR I T TS, R Nl R 5 SN (AH)) #
1THE, 800VDC MM AMIEXFF HARET NEC 2029, [Ftt, 2029 FZFiHIERE R
Bl RIS EHIL Y AHT #EERT OEM 41 UL AIE, IXXFHH NEHTE
TREFIRANIE R = RS (Hyperscalers) RWRZAIITHY, EXNTHEBERM
NG E TS,  PIREA R SE B Y RERS

We see a useful parallel in the early days of the EV industry, where Tesla designed and

approved its own internal safety frameworks because industry-wide standards had not



yet arrived. Hyperscalers deploying 800VDC pre-2029 will be in a similar position.

BAHERESRE (EV) T RIIER 7 —MErEE: SN BT kyeE AR bR
MR G, RO FHAUE T B B Z SAESR, 1E 2029 F 2 FTERE 800VDC
HORE AR A 55 R R AL T 2R ABL 5 4

NEC 2029 would already be fast by historical standards, considering prior DC power
standardization timelines in marine, telecom, and EV. However, timelines could
benefit from extreme buyer concentration with five hyperscalers and Nvidia as both

demand creator and solution architect and an EV 800V component supply chain.

ZEFNEAN, FBEMESIRETURIENERAE (DC) FrfELIEER, NEC 2029
HEREEEECEERI T, R, ZRTWRENERETE (A RBERHIE
ARG BAME N7 R OIS 377 RN Nvidia), PANIRAKHY TR ZE 800V A
LN RE, X—INEFRATRESHE— 4R,

We think NEC 2029 will achieve partial provision, while full code maturity probably
lands at NEC 2032 or 2035. Partial means the basic framework exists (voltage
classification, conductor sizing, overcurrent protection) but DC-specific arc flash PPE
tables, busway standards, and stored energy maintenance protocols will likely be

absent.

FATTIAN NEC 2029 R 5LHER 72 SR AIHIE,  TALTERY 2 AR REZESF S NEC
2032 BY 2035 filRA, FrIE“ER> R IeEANERE LML (BRI, FRER, iR
R, EEXERFEREINAS AR (PPE) FA%, BEAERNE DU ERE
AL P N AT BE R BR R

Safety &£

The biggest safety risk is arc flash. IEEE 1584 does not cover DC, and NFPA 70E has
no PPE table for 600-1000VDC. UL Solutions has launched a Direct Current Safety
Research Consortium to build the missing hazard models, explicitly citing 800V DC

datacenter architectures among the target applications.

AR 2 N2 NN, TEEE 1584 bR AR B, 1M NFPA 70E thigf
EHAF 600-1000VDC HYD AR (PPE) WIS, UL Solutions CEFNEHIR LA
WF5ERER (Direct Current Safety Research Consortium), & 7E&ZERKERE
R FFRRERRE 800V B i dE LRI AN BARN 2 —



Even beyond the code gap, daily reality may be harder. At 48V, a technician can hot-
swap a server tray with minimal PPE. At 800V, many rack-adjacent tasks that were
routine at 48V likely require a qualified person under NFPA 70E, with arc-rated
clothing, insulated gloves rated to 1000V, and a face shield. Capacitor banks and BBU
modules retain dangerous charge after power-down, and standard lockout-tagout
procedures for AC do not account for stored DC energy. Multiple sources must each

be verified de-energized before maintenance.

BIESOTAFa TR AR, HEREREERSIGM, 1F 48V HHIE T, HRARHAEE
#tl/D i) PPE R R UGtk v s an e, {HTE 800V HE T, VFZ7E 48V IWE T H A
MIZRS5H1E, 1R#E NFPA 70E H#LE, RIREFRZHASHERARIT, HECERTH
gMAR. & 1000V S FELIKEE, HAAMNAMBEmEHYT (BBU) MBELTENT
HLS PR A R fLe, HARBER MBS (LOTO) BFHAFZ ERFEHNE
MAER. TE4EIF 2R, @205 A5 UE 2 RS B AR,

Flex, a major Nvidia manufacturing partner, has publicly advocated for in-depth

hazard identification and safety training at 800VDC facilities.

Nvidia B EZHNE S TEIKFE Flex AFHEFAE 800VDC i A TIR A YGRS IR BIF
ez,
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Grounding &l

Grounding cascades into protection-device count, fault behavior, insulation

monitoring, personnel safety, and vendor compatibility, which makes it on the most
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consequential early design choice in an 800VDC facility.

R ASERGE RIS g E, BRT ., g, NRZEDSAEN A
M, IXAEEACN 800VDC i E E i ) i R HA R T AR 2 —.

»

The Siemens/Nvidia paper “Protections for Data Centers Powered by Direct Current
identifies four options. A +400V system can use high-resistance grounding (HRG),
which tolerates the first ground fault and only requires fast interruption on the
second, or solid grounding, which demands immediate clearing of any fault. An 800V
monopolar system can float, with insulation monitoring on every branch, or run a

solid-grounded return conductor.

P TSRk & & RAIES CERAHEEIEFORILR773) (Protections for

Data Centers Powered by Direct Current) i T PUR775, +400V RSTA] LR S

FFHREE (HRG), XM A& AR 38 — IR ik b, XA 56 — ORISR i A FR R

?UJUT AT DR H B, XSRS BITERREAATRE, 800V B RSt A] LR HIF
WizfT, IR BTSN, B3 IBT R EREHA R S,

Highest Fault Protection Device Disconnect Grounnd Fault Mitigation
Voltage Rating Needed on Both +
and-?
+/-400V -High 800VDC 800VDC or YES 1st ground fault: Inherently
Resistance Ground 400/800VDC 2nd ground fault: Fast protection
devices
+/-400V - Solid 800VDC 800VDC or YES Fast protection devices
Ground 400/800VDC
800V - Floating/ 800VDC 800VDC or YES 1st ground fault: Inherently
High Resistance 400/800VDC 2nd ground fault: Fast prote..tlcn
devices
800V - Solid 800VDC 800vDC NO Fast protection devicés W o
Ground
N /
Table 1. Grounding schemes for 800VDC 2-wire system. \'-l,'

Source: Siemens, Nvidia ‘Siemens, Nvidia

The tradeoff is cost. HRG and floating systems need protection devices rated for the
full 800VDC on both conductors plus insulation monitoring infrastructure. Solid-
grounded-return cuts the protection device count but eliminates galvanic isolation

between parallel converters. OCP Diablo 400 permits both +400V bipolar and 800V
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monopolar, leaving the call to the operator.

PG AET A, EFHEEH (HRG) MPEFEHIRGTE M DR _ LR R IS EI8 ]
800VDC HUE(E, FHECFELLS B, [5E fe i EE SRR/ D T PRI ER PRI
8, (HHEBR 71T Z ARV HIAFE &, OCP Diablo 400 [RIH 721 +400V XUHKAN
800V BRI, RAOERAE S TIZER.,

The reality is that no industry consensus exists. SST and power-electronics vendors are
optimizing around different grounding assumptions, which makes the choice a

vendor-ecosystem commitment, not just a technical one.

MKRIEORE, ATIENRAIERILR, B Ed (SST) AHL IR A i 1E
SEAFRHFHURBOIATOUE, XA DU — ORI, 2 — IO N R
FERGHIKIE,

Challenge 2: Cooling and Auxiliary AC Workloads
bk 2: RENFNIHANASTR A

Cooling is the largest AC load in an 800VDC datacenter, and no vendor sells a DC-
native cooling ecosystem. Some vendors like Delta and Danfoss are doing progress.
Danfoss’s Turbocor compressors, dominant in datacenter chillers, run internally on
DC at 700-813V. Danfoss also manufactures the VACON NXP variable-frequency
drive, which accepts 640-1200 VDC input directly, placing 800V within its operating
range. DCAirco ships 800V DC chillers for e-mobility at 4-8kW, 100-1000x too small

for datacenter scale, but proof the refrigeration cycle works at this voltage.

2 A2 800VDC HHEH L B KA T Ek, H AimIJCA N rH &R A SR B iR
HESRAS, Delta fl Danfoss SN FIETEEIS# B, Danfoss Y Turbocor FE4&#1
TEEHRH ORI SR T SHh, HEANFIE{THEEN 700-813V HiftH, Danfoss
477 VACON NXP ik ads, R EH%3% 640-1200 VDC i A, i 800V AbTH:
TAEEEIN, DCAirco NHBIAIMIUHFR AL 4-8kW HY 800V EitiS/KHI4H, SEIARHIDY
R BRI ORI/ 100-1000 %, {HUERR TR IEAMELL & T 2RI THY,

Beyond cooling, switchgear operating mechanism, lighting, fire suppression pumps,
building management sensors and security systems all run on AC. As Nvidia team

presented at OCP Global Summit 2025, 800VDC reference architecture will retain an



AC auxiliary bus alongside the 800VDC compute distribution for exactly this reason.

BRT RENRARGAN, FHRAERRENIA, HREH, JHPIR. SFE LRSS 2R R IE
R (AC) TiafT. IEGN Nvidia HIFATE 2025 4£ OCP £ERIE= FATE/RIY, IEE
HFIXANEE, 800VDC SHZEMHAE 800VDC B HEL W 4% 52 (3R B — S A3 I i Bl JsL
2%,

That said, the supply chain is moving. The Delta CDU noted above is the leading edge,
but most auxiliary categories (lighting, fire suppression, security) lack DC variants.
With datacenter industrial capex heading toward >$400 billion in 2026 and electrical

equipment at 30-35%, the incentive to develop DC-native products is growing.

REW, SVEEIEAERZAEZNE, EIARIR CDU ATWeHf, (HARZHH 25!
(PR, B, &P iz B, BEE 2026 F8dE O T A Hikdm 1
it 4000 1¢.3E7T, HHASIERE G EHIX 30-35%, &R BTEAE ™ MA3N T BT H iy
ES

(LY.

AhELTd Solutions Products MNews Center Service Support About Delta Careers

@ Advanced Cooling Solutions — New 2.4MW L2L CDU and Latest Micro Channel Cold Plates for Next-Gen Al Ser'irer_s' )

Delta’s thermal management portfolio includes liguid coeling solutions to address the increasing heat densities of Al sustemsa.

Exclusively for Al factories powered by 800 VDC architectures, [GENE0 R TR TV B R 1T (F1 N (B B oo 1R R=Ts \-'I":!i”m
ontained 800 VDC electrical pumps with N+1 redundant pump design and unigue cooling channel designs to e i /|

el Lolo] 4 e Tl (1) To [le=TeETeliRY and approach temperature as low as 40C with a small footprint of 1,500mm widt{ 1,200mm R/"j

depth * 2,286mm height. ~ 4

Source: Delta ' §1&

Challenge 3: Supply Chain Standards
bk 3: (HRhEtTiE

Innovation in DC distribution is ahead of codification, and standards still lag across
most 800VDC equipment categories. Busway is a good example of progress. UL 857,
the standard governing busway systems, originally capped coverage at 600V and
defined values in root-mean-square (RMS). Edition 14, published in 2025, raised the
ceiling to 1000VDC, and Edition 15 in development targets 1500VDC. Outside busway,
certification paths remain absent, and every installation becomes a custom

engineering project where the operator must qualify the product, negotiate conductor


https://substackcdn.com/image/fetch/$s_!nWx_!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Ffd764419-81ad-4080-af93-2cd649efb4fb_907x216.png

ratings, and obtain AH]J approval on a case-by-case basis.

B il U Bl s TRERE, HRZE 800VDC & KA AR AT 5 o
Bl (Busway) EHUSEREN—RIFEH], UL 857 2SR E R SRIFRIE,
B HE SVEERRHITE 600V, FHLUTHHRE (RMS) & NEUH, 2025 L AMHE
14 h¥& _EFRFE=E] 7 1000vDC, TIEERIERIZE 15 ik BARMZ 1500VDC, fEREEk
TEZAb, INIEBSRROAERR, B — R AR T — MER TIRIH, B ErROAE
ZAE TR E, R SHREUEE, HIREERYRE (AH)) B,

UL 857 — ltems not covered

» Support or mounting hardware s ™\

» Designs without a metal enclosure, e.g.,
non-enclosed cast design types

» Designs above 600 V (covered under
|IEEE C37.23)

* Environmental type ratings
* UL 50E type 3R, 4X, etc.
+ |EC 60529 IP ratings
= Short time current withstand ratings

(three cycle only) \ \ iy
- Cable Bus (NFPA 70 NEC Article 370) e v Eﬁ;’mﬁﬂwm“w 4
frame. (Countesy of MP Husky Cable Bus & Calbde Tray)

Source: UL Solutions ‘UL Solutions

An OCP white paper targeting 2026 may help, and OCP working groups are
coordinating with regulators and certification bodies to land initial standards by year-
end 2026, but vendors are already presenting their prototypes. Delta demonstrated
800VDC air-cooled busway at OCP 2025, LS Electric exhibited DC power equipment
at DistribuTECH 2026, and in almost all recent conferences the team has been present

in, 800VD C-ready prototypes have been without a doubt the protagonists.

—EX 2026 1Y OCP HEZ BARESAFRAEE), OCP T/EHMIELE S I ENIH
INUEAUAS TR, J147E 2026 FIEHTTE SV bR, (BALN T TE LT 6 R R HH A
e 518 (Delta) 7E OCP 2025 EJE/RT 800VDC KA HEERHRE, LS Electric £
DistribuTECH 2026 L@ 7 Hinblii s, MERRNTEISIRE W, Sk
800VDC HIRAY ™ ihZJeEE Al 2 2 FE A
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Challenge 4: Grid Interconnection and Regulatory
Pressure

———————————————————————————————————————————————————————————————————————

_______________________________________________________________________

As we covered in our deep dive on Al training load fluctuations at gigawatt scale,
datacenter load-loss events during grid disturbances have become a serious concern
for grid operators. 800VDC sharpens the problem by moving grid-facing behavior into
software-defined power electronics (SST control algorithms, converter current limits,

DC bus capacitance...).

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

IEINFATHERAIR N & FL% AT YIZRDEI SN IN P2 2IRY, BRI Ea) A A ) EdfE ol
MEERFF ROV HEMEE R ERTERT RIS, 800VDC ME—ANE] 17X —[Ald,
OV ERE A I BTN RS R A T IR &R (U0 SST il Rk, &
AR R, BT AR, '
Grid operators now have to model and constrain those dynamics, and the regulatory

bar is also rising. NERC issued a Level 3 Essential Actions Alert (its highest tier) on


https://newsletter.semianalysis.com/p/ai-training-load-fluctuations-at-gigawatt-scale-risk-of-power-grid-blackout
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May 2026 covering large computational loads, with a mandatory response deadline of
August 3, and has proposed a Computational Load Entity registration for datacenters
consuming 1MW+ within a 20MW+ aggregate at 60kV+. ERCOT’s NOGRR282 adds
voltage and frequency ride-through requirements and mandates both PSS/E and

PSCAD electromagnetic transient models for all large loads.

FL i3S R IAE AN IX eSS R M TR 2R, HIRE T Tt E A Wi =, Jb
FEHAAEMES (NERC) T 2026 4F 5 A &M TEN R HE AERY 3 RIEARITEN
B (HEmdo)), smdlmp a9 8 A 3 H, FHHRIATE 60kV+ HUEEYK
. 20MW+ DA EHTHFE 1MW+ BIEEE O T R SR M. == BN
AR EMER RS (ERCOT) I NOGRR282 HEhN T HLEFIAAR 2SR, FHom i 3
KR KU #i42 4E PSS/E F1 PSCAD FHRGE A,

Why 800VDC raises the burden of proof
#1+4 800VDC 1275 T HHIER(E

Traditional AC datacenters have a grid-facing vocabulary that planners can model:
UPS transfer thresholds, ATS timing, motor-load behavior, generator controls, and
composite load models like CMPLDW. None of that captures an 800VDC facility,
where the response to a grid voltage dip depends on the SST control algorithm (grid-
following vs grid-forming), BESS state of charge, instantaneous GPU load profile, and

interactions between multiple parallel SSTs.

R MEAR LA — BRI 0T DU E R R R RIER R UPS PJHE
{H. ATS UJitEl, EHLAEIT N, LRSI S CMPLDW XA E & s
R, SR, IXEESTCIEMERRIAR 800VDC 1&jiti, [RIMFEIXANHERR, X HL o FE R %
M S T SST 4l L (BRMZEY vs FIEY) . BESS i FEIRAS, Wil GPU fAdiks
P, PANZANFEEE SST Z RIMHEER,

800VDC also collapses layers of the power stack. In an AC facility, the utility studies
the interconnection and aggregate load while the operator engineers UPS, switchgear,
and rack distribution independently. In an SST-based 800VDC facility, the same
converter controls determine DC bus stability, fault ride-through, current limiting,
harmonic injection, and post-fault load recovery. Interconnection therefore becomes
an engineering product that requires EPC capabilities bridging power electronics
design, grid-level dynamic modeling, and regulatory engagement. This is leading to

new entrants like Aran Industries, building Al-native EPCs to deliver PE-stampable



800VDC engineering packages.

800VDC it fiifb T LI HEARIZS, TERTRIZNES, S E 5T B
fif, THZE RN UPS, FFAEFINIZRECHE, fEET SST [ 800VDC it
W, MR RS HIRE T BB AE TR, MR ZEEE. BRI, IR LA
fEERIARIIRE . Kitt, BEIEDR T —M IR, FEAEFERETE LT, B
MRS EAEMEE S50 EPC fE/, IXIEMAH 4 Aran Industries JXAERIHTIEA
H, MTETEAE Al R4 EPC, AR AR L T2 (PE) EHEINIER
800VDC L7 HH,

Understanding The No-So-Basics: The Physics
Behind 800VDC

RATRHEHEEREENH: 800VDC SERIIEE

Why Going Super Dense Makes Low-Voltage
Distribution Break: Heat and Weight

AM2EREESSHRERBXY: SME5ES

At a fixed power level, raising voltage from 54V to 800V cuts current by ~15x and
resistive losses by ~220x. That is what makes 800VDC a step-change in copper mass,

thermal load, and distribution cost.

FEYPRKERE BT, FHHEEM 54V 255 800V A f# HL A FFRL) 15 1%, HLFHAR
FEFEARZ) 220 1%, [FRIX—xL, f800VDC fEAHE. A AIED A A 75 S8 T B
BRI AR 5L

Start with the power equation:

MIRTTREITA:

For a fixed rack power P, raising V reduces I linearly. Lower current means smaller

conductors, less copper mass, and easier routing.



XFEERPIZRYR P, REHE V R MEERAERR I ERAHETERE B4 F
2. ORI DU E S T

Ohm’s Law gives the voltage drop across a conductor of resistance R:

WRUREE 28 H T LRy R B4 b A R o

That drop is the energy dissipated as heat in the conductor. Substituting into the

power equation yields the resistive loss equation:

ZERERNE AR DB AFERIRER . AR RIS H FERH A E T2 -

Current appears squared, so the voltage-to-loss relationship is quadratic, not linear.

This is the equation that makes 800VDC inevitable.

LU B, RIS HHER R AR 2 IRTTR AR, MR R R, ERIX
MR ETS 800VDC RIS AR [H,

A working example at 600kW rack power (Kyber-class, Vera Rubin Ultra NVL576):

— 600kW HIZEINZE (Kyber 2%, Vera Rubin Ultra NVL576) HJTA/EnRf:

At ~54 VDC (today’s standard):

1£4) 54 VDC (H45FRifE) T

At 800 VDC: £ 800 VDC T:

That’s a 14.8x reduction in current. Now apply the loss equation. For the same

conductor resistance R, the I? ratio implies:



HUIRD T 14.8 5. BITER AR 1. X TR SIAHRFE R, 17 FEREIRE

Resistive heating at 54 V is roughly 219 times higher than at 800 V for the same

conductor. In the more commonly cited comparison using 48 V:

EAEFRI SRS, 54 V INEYEHEFERRFEL A 800 V N 219 £, TEFEHHT A 48 V X
FbHp:

In practice, operators do not keep the same conductor and pocket all 219-278x of loss
reduction. They shrink the copper, trading loss headroom for reductions in weight,
cost, and routing space. Even after right-sizing for 800V, the efficiency gain remains

transformative.

FESREH, BERHARRERA R FAI LT 219-278 FHIHHFERK, M, ]
RGIMALRGT, BHUERERMAONER, RANAEZEFBGEE, REEE 800V
AT RS UG, HRCRETHRIR AR 1,

800VDC vs. +400VDC: The Topology In Question
800VDC 3t +400VDC: FZKEAIIGIMES

‘800 VDC’ may refer to two distinct electrical configurations, and the distinction
matters for deployment strategy, safety engineering, and downstream semiconductor
selection. ‘800 VDC’ may refer either to a single-ended 800V bus or a bipolar +400V
bus (800V pole-to-pole):

“800 VDC” AIREFR AR A B HEASECE, XX B FH R, £ TREUK T
- SARRERE X EE, “800 VDC” FEAT LIS HuH 800V Mgk, AT DIE XAt
+400V 2 (H/AJ & 800V) :

Single-ended 800V Efix 800V

In a single-ended 800VDC architecture, the bus is a single 800V rail referenced to

return, plus protective earth. At IMW, the bus carries 1,250A. Lower current means



smaller conductors, smaller connectors, and lower I’R losses throughout the
distribution path. The bus structure is also simpler to implement because it does not
rely on maintaining symmetry between two rails. Power stages can be designed
directly around the full bus voltage using standard high-voltage devices and

conventional converter topologies. No midpoint to sense, regulate, or control.

fEH1 800VDC 28Ky, RHELESH [HEEHIESE 800V BUE, SMINTRIHIZL, 1E
IMW BT, BERHATN 1,250A, BARAY FRLIAURIAE £ 28 EC FRLES 12 rh AT DASE T 38
INHISLR, BE/NRUEEREAS, FRREIR IR $iFE, BHREMME S T, FOV BRI
THERF SR PUE Z RIFN PR, DR AT LUE R St 2 AR A TIR T, (AR
e [ PR A AU fds i dhe JOmRX i AT, 79 Bl

Bipolar +400V Yiki% 400V

The alternative splits that 800V into two symmetric 400V rails around a grounded
midpoint: three power conductors (+400V, midpoint, -400V) plus protective earth. The
load still sees 800V across its input, but each rail sits only 400V from ground. The
central argument here is not electrical, but economic. 400V power electronics are
mature because the EV industry built at scale on 400V platforms. Google stated at
OCP EMEA 2025 that selecting 400VDC “allows us to leverage the supply chain
established by electric vehicles”. The OCP Diablo 400 specification considers a
disaggregated power rack converting 3-phase AC to +400VDC at 100kW to TMW per
rack. The spec also includes 800VDC monopolar as a design option, leaving the door

open.

F—R75 R 800V 73 N EISHE R s NN FR 400V FIE: = MRHEE G4k
(+400V, H1Ri. -400V) SMINCRiFZk, EAEHim A iR E ZIR9)2 soov, (HEA
IR B ALY 400V, XEZOLIRFOHERAER, MELKF R, HTHINR

% (EV) 1TILAE 400V “F& LT 7R, 400V B L7 as L TR,
Google f£ OCP EMEA 2025 37, %% 400VDC “HEAGEB A H R 4= 1Y
LN 5E”, OCP Diablo 400 FIVEH R AR U IENIZE, R =M
+400VDC, FMIZETIRLE 100kW | 1MW Z[El, ZHITEIER 800VDC AR T ZA
BEIEDR, NI RE T AT REME

There’s also a tradeoff. That third conductor must be routed, terminated, and
protected at every point in the power path. Across thousands of racks, it adds
meaningful copper, connector hardware, and installation labor, and it complicates hot-

swap connector design where the midpoint must make and break contact in a



controlled sequence to avoid transient voltage spikes.

XY N — R, 5B =R IR R R D RO T L, Imi iRy, ££
BOATIHRIALERA, XN 7 REREGE, ERas R AT, F R
RIS E 2%, KON RS A2 W MEA TR AT, DAJRE 0 e A e 2R

Power Delivery Architectures - Future +/-400Vdc

99%
.r/_ +/-400Vdc
Architecture 3 N'®*  MvAC \<_]E l [ '
Near term: Sidecar +/-400Vdc
] i IT{|m| - |IT MVAC/54Vdc: 96,05
power delivery architecture: off-rack Sidecar -
PSU+BBU
LVAC/+/-400Vdc: 98.5 +/-400Vdc/+54Vdc: 98 5%
E +[-400V de
Architecture 4 MVAC Infra Level

Northstar: Building level +/-400Vdc
power delivery architecture with +/-400Vdc/+54Vdc: 98.5 .
BESS/Microgrid

AC/DC
MVAC/+/-400Vdc: 98% - MVAC/S4Vdc: 8653

Note: Architectures 2 (previous slide) and 3 would have similar end-to-end efficiency when the rack power distribution F.::ss isconsidered.

@ Gotn | 2024 FROM IDEAS TO IMPACT

Source: OCP OCPp

Behind paywall we will now discuss the main winners and losers of the 800VDC

revolution, and who is better positioned to be benefited from the transition.

FER SRS, AR IE 800VDC AR EEm AR MM, LAAOHEREE I X —4%
AR

Equipment Supplier Impact
IR F N RN

White Space VS Grey Space Vendors: Who Wins?
HXSRXHMNE: EEEH?
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On the shift to HVDC specifically, we like vendors with more white space exposure
over gray space. The shift from standard AC/DC to HVDC is mainly a share-shift
story, not a meaningful increase in total electrical content per MW, which remains
roughly flat at $3.7M-$4.0M/MW across most architectures, aside from the HVDC
white space retrofit case at $4.8M/MW. Our Core Research subscribers will receive a

more in-depth analysis identifying the specific winners and losers.

fFEHmEER (HVDC) FARERES, BATEEGFAEAX"UT ’&EX) mE K
X (B HEX) G B2 SR BN R, MARHERZRER (AC/DC) MIEEE
TR FEE NSRS R, MK (MW) SIS NARY R E Y
Mo ERZEERF, SRR SRR FEARLERFE 370 J7 % 400 7 3EILZ A, MER
e R B X BOE R EI RA R S, 9 480 J7ETTIK L, FRATHIRZ LR ZEIT [ A 4%
WEIERAR AR, PORAI RIS 5578 3240

White space vendors are better positioned for three reasons. First, the content uplift is
large and immediate: white space power electronics vendors shift from selling power
shelfs to now entire HVDC power racks, creating a major revenue uplifts. Second,
white space vendors are already shipping into 2025-2026 deployments, while gray
space vendors are mostly pointing to 2028. Third, white space demand is tied to
accelerator shipments and a 3-4 year rack refresh cycle, making it structurally more

attractive than gray space spend, which depends on 10-15 year facility cycles and

lumpy buildouts.

HIX (White space) LMW EATHAFMAMHNERE =R, &%, MESENREAE
KESIFEWR : AXEIT AR S BIENIZE (power shelfs) #A g5 &R
JEER (HVDC) HJENIE, Mtk T RIERERE K, HIR, BN~
B 2025-2026 FERIEE, MMKIX (gray space) LR EAKZHEM 2028 £, 56
=, AXFERSMESRH T E DI 3-4 FRUHUEE H B, X ARG E LK
X HE ARG, ENEERET 10-15 A6 E AR A 2R,
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Gray space incumbents face a less certain outlook. HVDC architectures remove
centralized UPS, low-voltage switchgear, and low-voltage transformers, while
replacement content like solid-state transformers is still early and lacks a clear winner.

White space vendors are also competing for that future content, so gray space



incumbents cannot assume they will retain it.

KRGS RG] R inERAWENRTR, &SEER (HVDC) ZRMEGH &
H30 UPS, (RIERCAEMFIRE K ds, MEAZEREFEO- e TR, B
AR IR RO, B s R BN R AR S P ACRAIX L= i #l, (Al R s
[ AERAE T N RERR AT 4 2R A B CLRE B EIX 28V 55,

That creates risk for names like Legrand and Hammond Power, whose datacenter
narratives have benefited from gray space exposure. Vertiv is the standout gray space
vendor with proven white space execution at Meta, while Eaton and Schneider have
Nvidia reference architecture positions in power racks, though commercial volumes

still appear limited.

IXXf Legrand A1 Hammond Power AR T XS,  RIDMIXEE AR A OEEE G
WEZ W T RS (gray space) HNLZFII, Vertiv /& AR H YK (23 B AL R,

1E Meta IR H A (white space) $44T77; T Eaton 1 Schneider SIATE
HEIFNIZE S THIA Nvidia 2% 20047, (ErEE & B il R E iR,

Delta Electronics (2308 TT): The Structural Winner
&iXEBF (2308 TT): &iatEms=R

Delta’s core advantage is end-to-end integration: it can deliver a complete 800 V
solution across the power shelf, BBU, PCS (including short-duration energy buffering
such as supercapacitors), and liquid-cooling systems as one validated package. As rack
power scales into the hundreds of kW and toward MW-class deployments,
procurement becomes more engineering-led and reliability-driven. A single-vendor,
system-level delivery cuts the integration and qualification burden, shortens
deployment timelines, and reduces finger-pointing when something fails at ~600 kW
per rack. Power shelf ASPs jump from roughly $40k per rack in a standard AC-DC
configuration to roughly $400k for an HVDC power rack, a 10x increase driven by
scope expansion. That’s why Delta’s per-rack ASP has meaningful upside in the 800 V



transition versus vendors that sell isolated components.

BIRIOMEATE TSR ERESHR LIRS B IRIIZE. BBU. PCS (HLIG#E
AR EENEERMWIEE) DUALRR ARSI 800 V IR R, HEN—I&EE
KUER AR IR, BEE NIRRT BEHE kW H KRR EL, REIEE
RN A TAR N SR DART SR IREN, BAEN R, RAEKIATFEIK TR AL
T, 45 THEVE A, D TIERRAIZETRRY) 600 kW A AEBERN SHEHEIZ AT
M, HEIENIZRAEE SN (ASP) MARIE AC-DC Bl BERIEHIZRY) 4 HETHA RS
JEER (HVDC) HIENIZRINZT 40 J73E7T, XA 10 R3S KSR R SSTE R KAr
KN, XEEI2AE 800 V 1 H - HHELESE IS AH AR BEN R, & IRET A12E
ASP B BEW LA,

Delta has a high share of Al server rack PSUs and sidecar CDU cooling systems for
GB200. Delta’s moat is vertical integration across the full power chain: “grid-to-chip.”
No other player spans this full stack, and Delta is the only player that can credibly
supply every major component from the utility interconnect to the VR on the GPU
board.

BIRTE AT ARG AVIZRETR (PSU) PANIEH T GB200 12 E X CDU RAIRSA T
HEWRESNTHHE, QIR ET RN RN EERESEES: “MEMZ]
A, HATEE M RBEES X — 2B ERt,, AN EME——ZEEW n] SRR (L
MWAHFENHZES] GPU i EHEEETEE (VR) FirE A .

Moreover, Delta also supplies CDU systems to MSFT, META, and ORCL through
ODM channels (Foxconn, Wiwynn, Wistron). As 800 V HVDC racks shift power
hardware out of the IT rack and into in-row power racks, thermal profiles and heat
distribution change. Delta can co-optimize power and thermal design in ways pure

power or pure cooling vendors cannot.

A, BISHEET ODM Rl (F LR, 4%, 4ifl) M MSFT. META 1 ORCL
it CDU &%, ffi% 800 V HVDC HIZRKE FLIERE(F: M 1T HIZERE 241 R DR,
AEEA R E A S0, & IRFLRERS DAAH L R B A BCRVEL B s TC IR SE IR 77
N, AR T E AR L.

We expect most initial power-rack designs to be AC-DC, including early deployments
tied to CSPs and Nvidia platforms; AC-DC content is typically higher value than

downstream DC-DC content. We expect Delta to be the main supplier for Nvidia,



Meta, and Google as early adopters of 800VDC and power racks are set for volume
shipments by end of 2026. We see meaningful content-upside for Delta as
architectures shift from power shelves to HVDC power racks. Moreover, in a scenario
which a dedicated Kyber 800V-50V sidecar is eliminated, Delta could dominate 90% of

this market because of its strong existing expertise in in-rack PSUs.

BATHI R ZEIARIENIZEZ T RRH AC-DC A%, tit5 kSt (CSP)
1 Nvidia ‘FEHERYEEAEE; AC-DC NERIVMEBEE & T RNEH DC-DC NA,
BBk (Delta) RN Nvidia, Meta #1 Google BYFEZ AL R, KIiXLE
800VDC FIHLJFENIZERY R HISR H E P THRAAE 2026 fECHTSCEIt & HI 07, FEEZEM M
JR)Z (power shelves) #FIEEEM (HVDC) HIFENIZE, BATAAEIRRIIKRE#
HPTEE K= E, A, EBGEE A Kyber 800V-50V flItE (sidecar) HIEMHM T, &
EHAENZENEJFRITT (PSU) SUSHIREL AR, BIAFE HIEIXT 90% W)
i

The bear case for Delta is its limited presence in gray space. UPS and PDU have
historically been dominated by Western incumbents such as Vertiv, Schneider Electric,
Eaton, and ABB, supported by entrenched relationships and large installed bases.
Delta’s UPS share in the Americas is minimal. In 800 VDC architectures, UPS and
PDU may still sit upstream for protection, switching, and backup power. The bigger
incremental gray-space opportunity is likely SST, but that is further out. Delta has

cited SST as a future direction and appears to be working toward early readiness.

EXEBIE (Delta) WHEEHAETHAEKEE (gray space) BT EEREIR, UPS
M PDU Tz iR Vertiv, JiffEFE< (Schneider Electric). i (Eaton) #
ABB FHPU M T T, XEMVIHERIER R MZE KR A LA, BIATE
FINE UPS A EAY, 7£ 800 VDC 224, UPS Ml PDU {hRRENL T E
i, TASTRIP. VA& AR, A Eas (8] B KRS B2 rT RE 2 82 R As
(SST), (HARETFEE KHINE, BIACHR SST FIvARRLZ T, HALFIEST
FLHAHES TAF,

Lite-On (2301 TT) Y6=EFlZ (2301 TT)
Lite-On is the no. 2 player in white space. Despite lower PSU share in NVDA GPU

servers (mainly Oracle as a customer), Lite-On has supplied PSU and BBU share in
AWS Trainium servers. We expect this to be only an at-most HSD% revenue
contributor in the near term, even assuming strong Trainium 3 ramps. We estimate

Lite-On’s power-supply content spans both PSUs and BBUs. While Lite-On has been



vocal about its 800 V portfolio, power shelves, BBUs, PCS, and modular PDU
architectures, adoption to date appears more limited. ON Semiconductor (Q4 FY2025)
confirmed it has secured rack-level BBU and PSU designs with both Delta and Lite-

On, indicating Lite-On retains a seat at the table on next-gen power architectures.

HERHY (Lite-On) ZHMMAE K] K. RETE NVIDIA GPU RS54 HTH
RO 28 (PSU) ER (FEE N Oracle), {HYXFEELE AWS Trainium RS
xR, PSU MM HoT (BBU), AT, BI{#E{RIZ Trainium 3 3HENHE,
FLHAPIZER 70 55 M E W B sk i e OO & M B E 70 e (HSD%) . #EFRATMt T,

JEERTHIRE I 1 PSU M BBU, ST —BERRERLH 800V F~ihdl &, R
MIZE (Power Shelves). BBU. HiJF¥L#tZAS (PCS) DAMSEHULECEHIT (PDU)

28K, HERTHRHABRELCIFEOVAR, Z#%% (ON Semiconductor, 2025 M
P9ZREE) WIAC S GIRHENDEE RIS TH1284% BBU #1 PSU HJZ AR, XK
HFEAE NIRRT S — % Z H,

We read this as a function of transition complexity. As safety standards evolve and
racks move to new architectures that require tight power-cooling co-design,
customers tend to favor suppliers with proven system-level integration, established
hyperscaler validation, and clear accountability for full rack-level delivery. Even with a
broad lineup, vendors without a comparable end-to-end deployment track record often

see slower uptake.

BATTRF IR B R E IR R, BEAE 2 e RERITEE,  DANALI SR A 7 22 X R -
AR TR AUIERS, P EEE TR A ARSI ERL S, il
AR RS (Hyperscaler) 3k, FHREXEE MM R IEHHSHERI LN
o BIEEIAT IZRYF~Ghek, WERBEN FBLZ [R5 A2 ak B L gt Ho MR
TR IE H W,

Lite-On does have meaningful vertical integration across white-space components.
Like Delta, it manufactures many power rack components in-house, including PDUs,
power controls, chassis, and cabinets. This can support higher margins on integrated
systems, and management has pointed to ~30% GM on Al server power versus ~22-24%

at the company level. The 800 V power rack also offers substantial ASP uplift versus



standalone server power modules.

JEERL (Lite-On) fEEFEHOH XA LG B ENEERE S, 5818
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L, 800V HLJFHIZEETR AL 7 RIRA B (ASP) 27T,

LITEON POWER SOLUTIONS ALIGNED WITH EVOLVING GPU
SOLUTIONS - 19" RU POWER SHELF ROADMAP
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Lite-On is expanding capacity across TW (Kaohsiung), VN (including a $200M capital
injection), and the U.S. (TX). However, management is taking a conservative approach
to 2026 capacity adds at ~30%, below the ~50% BBU demand growth rate the market
expects. That suggests a preference for protecting margins over aggressively chasing

incremental share, in contrast to Delta’s more aggressive expansion posture.

JEERHT (Lite-On) IEFERTE (RM. B (WH 2{23ThER) MEE (TEw
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Customer concentration and liquid cooling are the key watch items. Delta has been
aggressively taking Lite-On’s BBU share at AWS. Lite-On’s CDU efforts remain
earlier-stage, with products in trial or early production and commercial shipments
starting around Q1 2026. Amazon appears to be consolidating CDU spend toward
Delta, and the risk is that adjacent power content (PSU, BBU) follows over time,
further narrowing Lite-On’s share at its most important customer. Delta’s stronger
design capability and earlier scale in liquid cooling, including meaningful sidecar
CDU share for GB200, suggests Lite-On remains behind on this vector and could see a

slower ramp in high-margin liquid-cooling content.

B PR ENBIR BRI R HERIIETEPR, BIAH (Delta) —EERMIE HOEER
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Vertiv (VRT US): The Gray-Space Leader Pushing Into White Space
Vertiv (VRT US): #EBQXHiZIRXTIS

We continue to believe Vertiv should have record order volume (more details in our

core research and datacenter models). Vertiv should continue to grow orders

meaningfully. We think its customer mix leaves it over-indexed to colo leases and
under-represented in hyperscaler self-build. We assume VRT has ~50% exposure to
large DCs (hyperscale + colo), ~$3M of VRT content per colo MW, ~$1M per self-build
MW, and ~20% share of colo DCs. Vertiv is the top supplier of UPS for most major DC
operators, and both AWS and MSFT (along with traditional colo providers) rely heavily

on Vertiv infrastructure. That installed base should drive pull-through as operators
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upgrade power architectures to support higher rack densities.

BAIHRBINN Vertiv FITEHER O Nsfm (EZHEEIES AR ORI
DRI o Vertiv BT BB NV ISR EIE K, BTV HE A HEHAST
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AR AR Vertiv RUBLLIRTG, FEEIZERTTHREN M LS ERIYIRERE, X
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On 800 V hyperscaler engagement, Vertiv is actively working with META, GOOGL,
and MSFT, and vendor selection is still evolving. Vertiv won the META 800 V HVDC
power rack program alongside Delta, despite historically low content at META and
GOOGL, where BBU-centric architectures have often bypassed central UPS. This win
is a meaningful step-up in Vertiv content, from near-zero in whitespace to roughly
~$1M/MW. Vertiv’s existing UPS business is not cannibalized in the near term too
with move to HVDC. Instead, in the whitespace retrofit HVDC use case outlined
above, Vertiv gets additive content: the legacy UPS stays in place (~$1M/MW grey
space), and the new power rack (~$1M/MW white space) stacks on top which is a near-

term tailwind.

£ 800V KM = IRSS R E1ETTTH, Vertiv IEFIMSE META. GOOGL 1 MSFT
FrREE1E, MNEIERNERWTERZH, RE Vertiv £ META il GOOGL i %
S5ERK OXMRAFIRNZEM DL BBU AHD, JEESIIHY UPS), {H Vertivii5H
i5 (Delta) —[A@if% 7 META HJ 800V mEE (HVDC) HIFENIZEIH, XX
FrbnaSE Vertiv MEEREERA, MHLEHX (whitespace) BT AFIEKEIZ)
100 /7 ETTIKEL, A, A HVDC WEBIERIINIF A28 Vertiv BIE ) UPS Ak
%, tAK, 1E_ERVIEEXKER HVDC M RF, Vertiv K15 THEEIME: [RA
] UPS fRFFAZE (2100 5 FETTHIRELRY R IXANME), T#rHYHIENIZE (29 100 J73E7T/
JKELE X HME) TEREEAE BN, TR T I RIGF IR &,


https://substackcdn.com/image/fetch/$s_!rJq2!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F545630f7-0bcc-4448-ba4c-0238c8cdf86b_605x480.png

COLLABORATION SPOTLIGHT
Vertiv collaborates with NVIDIA to advance 800 VDC platform
designs to power and cool gigawatt-scale Al factories
+ Accelerates the ‘unit of compute’ strategy to address the

unprecedented power demands of Al workloads on NVIDIA Vera Rubin
Ultra Kyber platforms

* Vertiv is uniquely positioned with systems-level expertise in AC- and
DC-based power architectures, thermal chain and service expertise

* The 800 VDC portfolio is planned to release in the second half of 2026
to support the 2027 rollout of NVIDIA Vera Rubin Ultra Kyber platforms

Kyber NVL576

d VERTIV

Source: Vertiv ‘ZETT A

Vertiv also benefits from leading DC thermal management, including liquid cooling.
In CDUs, Vertiv is differentiated in that it primarily sells branded CDUs rather than
custom designs. Vertiv is mostly working with MSFT and AWS. Near-term
contribution remains low, but the longer-term goal is to scale materially. The broader
thermal portfolio spans rear-door heat exchangers, direct-to-chip cooling, and the
CoolPhase Flex hybrid system. 800 V HVDC pushes more conversion hardware into
dedicated power racks which increases the need for coordinated “power + cooling”
design at the row level, Vertiv is positioned to sell integrated solutions rather than

point products.

Vertiv i3 i TOUCH EIRPVERTIOR, GRS TEIR, 1£ CDU UK, Vertiv AL
BETHFEHE MM CDU MARERIZI, Vertiv EE5 MSFT 1 AWS &1F, &
ST, (BRI B bR e ISR BRI 5K, B 2 IR il
A TETRG S, SR ERIBRREIREAL CoolPhase Flex R G55, 800V &
JEER (HVDC) RiSE 2 B HRE PEHER T T FRIRALZR, X307 X T iR+ Al
PFIRTHAITR K,  Vertiv BYE A2 & 5 AR 7T ST AR B — 7 fho
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Vertiv’s services business (>20% of revenue) is a structural advantage as HVDC
architectures scale. 800 V HVDC racks are more complex and carry higher safety and
uptime risk, which raises the value of commissioning, maintenance, and lifecycle
support. This is an area where Delta, as more of a component/system supplier, tends to
capture less of the total wallet over time. It supports Vertiv’s ability to defend premium
positioning as architectures become more operationally demanding. We think neo-
cloud customers typically have servicing needs, while hyperscalers tend to service in-

house due to more customized architectures.

Vertiv ARG SS (HEW 20% PAL) BHAE HVDC ZEMEEfLE REH ISR
%, 800V HVDC HIZEH AE %, HEGHESHNZ 2B T EXEE, XA T
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N, BEERBIRHERS, ERET GO EEERIK. FEERMERIEE
K EBEEMEZ, XHET Vertiv iR DHEWEMIIGES, BTN, FilREH
BHEARS TR, MM ARS R H A EMESIL, FEEmT 8174,

The main limitation is that Vertiv does not participate in server-side white-space
power electronics. It does not make PSUs, BBUs, or DC-DC converter modules for the
IT rack, leaving it with effectively zero share of white-space power content in current
GB200 racks. If the industry migrates toward power racks that blend gray-space and
white-space functions, Vertiv may need to build, partner, or acquire rack-level
conversion capabilities to avoid ceding the new profit pool. Vertiv’s gray-space
stronghold also faces competition from below as new entrants push into power
infrastructure and hyperscalers increasingly self-design systems, particularly at META
and GOOGL, where custom BBU architecture has historically reduced the role of
UPS-centric suppliers.

FERHITET Vertiv IHFASHRFSZFRImMATEX (white-space) HJTHEFILS, BAE
PR IT HZRRYHRIFEEIT (PSU). Hl&Efr#oT (BBU) ElE-HIt (DC-DC)
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RS E (FiAli2 META il GOOGL) HUOREZHERA B FRIT RS, HiEHkn

BBU ZRMITEI S EEAHISS 1 BL UPS JyHuLR B A A

Other Western Players Hftf§5&5%



A handful of Western “total-solution” vendors have been vocal on 800 VDC, most
notably Schneider Electric and Vertiv. Both have published reference architectures
and design guides that help the ecosystem standardize layouts and component choices.
We still think Delta has the clearest evidence of early, volume exposure, largely
because it is more directly embedded in hyperscaler supply chains versus selling
packaged end-to-end solutions into colo and neo-cloud. In practice, many reference
designs are sold to neo-cloud and colo developers, while hyperscalers often internalize

the architecture and multi-source the blocks.

DR LR VG TT BRI TT LN i — BRI S 800 VDC, HAm5| N HAZ
Schneider Electric I Vertiv, MZEARIESAM T SHZ BRI ER, SERHIAES
ARG AR IA RSN L. BATIZRINN Delta 72 5 RSN FH 75 HHHA
RIAFIERE, XFEZRANERFEELIEFID (colo) MHrn (neo-cloud) FHEK
EmBuaR 77 ZE, Delta HEEHIRA TE KR ARG H (hyperscaler) Y
HENBE, TESRERT, W2 SERHHHESHT R ESIREFOH LR, MK
RS B E SR NERL, TP BT 2 77 R,

As a result, we’re somewhat neutral on the large Electrical Equipment vendors
winning content in 800VDC. They sit closer to the assembly level, and near-term 800
VDC demand is still concentrated in a narrower set of early deployments. We don’t
expect a broad-based step-function uplift for Western integrators in the immediate

term.

KIt, AT KRB AL B RE AT 7E 800VD C SIS A&, Tl TS
&, XL HHEZITAEER, AN 800VDC KT RIEHFTE/ DER MBI E
Ho BATIIH PO 75 SR AE R A = B T2 AR5 AU K

Schneider Electric (SU FP)
HEMIERS (Schneider Electric, SU FP)

Schneider Electric looks structurally behind Delta and Vertiv in the 800V HVDC race.
They did showcase their 800VDC sidecar during OCP 2025 capable of up to 1.2MW
per rack. Management commentary on shipments has been vague but did note that

sidecar will ship “well before” Rubin Ultra’s 2027 timeline. We think this is largely
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dedicated towards the Oberon platform rather than Kyber.

1£ 800V mEHER (HVDC) WURHIZESH, JEfiifEA < (Schneider Electric) TE&
PR ET BB (Delta) FIZER (Vertiv), REMAIFE 2025 4 OCP K= L&
T BAAEDIREIS 1.2MW BY 800VDC MIEHIRME (sidecar), HEFENHEE
IR IRBER, (FREZ ™ W TE Rubin Ultra 2027 £ RN f“ 2 BITRA H
B, BTN, XEZEEHXH)Z Oberon &, TidE Kyber,

Schneider’s guidance at its December 2025 Capital Markets Day for high-single-digit
organic revenue CAGR in 2025-30. That outlook assumes they keep outgrowing their
underlying market at 6-7% growth in aggregate, with data enters within this at 12-14%
annually. Given the breadth of Schneider’s datacenter exposure, that assumption is not
unreasonable, even if the 800V messaging remains unclear. Separately, Schneider is
the global leader in medium-voltage switchgear and distribution. That position should
remain secure through an 800V transition, as the upstream MV infrastructure (11-33

kV) feeding facilities become more complex.

M ETE 2025 4F 12 A AT H L4 HEES 1 ER, 2025-30 SEFAHIRAE &4F
WK REIREN S ML, X — RERIGHBR SR AREE DL 6-7% HIE & Bt i
g, HAEERA 0L S B KRR R 12-14%, ST A £ - O SUs Y
Iz )R, BME 800V HUAESSEE MR, X—RIRtE2EHAY, A, Tz
W T SAEFIBL RIS AT 2 BRMFH . B ARt F A b3 SRRt seE (11-33
kV) SRR E SR, X —HIAZTE R 800V Iof i AN AR Fh b BE ARIFFAR ],

extensive coverage i

0% of the software, services, power and codling opporiunity
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Source: Schneider Electric
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Eaton (ETN US) f{Riii (Eaton, ETN US)

Eaton is one of the leading global suppliers across much of traditional datacenter grey-
space power infrastructure, with a portfolio spanning UPS, switchgear, power
distribution, static transfer switches, and prefabricated/modular systems. Eaton’s
broader datacenter push is increasingly framed around a “grid-to-chip” strategy, and
the company has been expanding manufacturing capacity to support that demand.
Recent investments include a new Virginia facility for static transfer switches, PDUs,
and RPPs, plus broader U.S. transformer capacity expansions in Nacogdoches, Texas

and Jonesville, South Carolina.

TR BRI L SR IO KX (grey-space) HL T FERIS ML N > —, Hr”
e GRS AN EWTEIRE (UPS). FFRER. BLHEARS. ST LA Fifi b/
BV RS, HTE BRI ) 1240 R IE H ti g BRI EE 7 (grid-to-
chip) HISEIT, AE—ETEY K7 RELASCHRIX —FF K, IR EEER S e
PN — AR PR ERAOT O, Bl T (PDU) MIZFERCHEAME (RPP) BT, Ut
AN R T8 5N R 2 AT (Nacogdoches) Frg+ & SR M BT 4E/R
(Jonesville) HJEEZ LA HE,

On 800VDC, Eaton unveiled a reference architecture in October 2025 built in support
of Nvidia’s 800 VDC architecture for Al factories. The architecture features
supercapacitor-based peak buffering using Eaton’s XLHV modules (144V, 62.5F, up to
420 kW per module, designed for 20-year lifetime and millions of charge/discharge
cycles), busbar integration with the Open Rack V3 (ORV3) standard, and DC

connectors optimized for high-current applications.

1£ 800VDC 4, i (Eaton) T 20254F 10 H R 7 —ESELN), SR
iR (Nvidia) &FXF A1 T #EHAY 800 VDC 284K, %2 IS s s . SR
XLHV B8 (144V, 62.5F, FAMBEHLIIZREIA 420 kW, #itFFam 20 FIFFEE L
RFEIRAEIR) HER B SRIEEZ IR, FFEFBAIEE v3 (ORV3) R REZ
B, DA m F R AL Y B s

Eaton has little white-space server power business. No PSUs, no BBUs, no DC-DC

converters. In current GB200 racks, Eaton captures zero white-space content. The



800VDC transition shifts spending from grey-space (where Eaton dominates) to white-
space (Where Eaton is absent). Even with the Nvidia reference design position and SST
optionality, Eaton’s near-term 800VDC monetization path is narrower than Delta’s or

Vertiv’s because the new high-value content sits inside the rack, not outside it.
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Nvidia 2% AN A EAZ ESS (SST) MIR[ENE, Eaton JEHARY 800VDC ZEHY
B2 Delta 87 Vertiv 8%, RO ESMEANBATAHLIZRNES, MAESME,

Eaton offers a broad portfolio of data center solutions, covering both
the gray space and the white space
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Eaton’s acquisition of Resilient Power Systems ($55M + $95M in earnouts) brings real
solid-state transformer IP in-house. Resilient’s SSTs combine voltage conversion,
power conditioning, and grid support in a single ultra-compact device that connects
directly to the medium-voltage distribution grid, potentially eliminating the
conventional step-down transformer entirely. If SSTs become the Phase 3 standard for
facility-level power delivery, Eaton is positioned ahead of peers with a head start on
technology development and a global manufacturing base to scale production
(including a $340M investment in a third transformer manufacturing facility in

Jonesville, SC, production expected 2027). This is multi-year option value that the


https://substackcdn.com/image/fetch/$s_!IO3Q!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Ffd440bb7-870a-4763-8f84-ce34a64ffeef_605x340.png

market may be underpricing.

Eaton Xf Resilient Power Systems HJ (5500 /7 37T + 9500 J3 £ TNV Gi k)
NENFHR T BEIERESZ LR (SST) HIH AL Resilient HY SST K H R #e i,
DIRA TR EE —NERENRET, rTEFRERESIP R, MmE
A RESE R BURIE R IIRR RS A8, WIER SST BN ISHtZR B T3k i 28 = I B A,
Eaton ¥ FEABTERRIT L ERIRFEARSS DA R ERAE A (B4R R~ 2 RGN B
HRIZTE 3.4 (CFETTRIRE =R EARHNE L), it 2027 F427) MRS T [H
170 XR—MEEZFEHPUNMERITE ™, TR REx HALE RK.

ABB (ABB SS)

ABB’s datacenter business sits within its Electrification segment, which management
identified as the #1 growth driver at their November 2025 CMD. The product portfolio
is narrower than Eaton or Vertiv: LV and MV switchgear, breakers, power distribution,
MV UPS (their fastest-growing DC product line), gensets, and prefab eHouse
solutions. Notably, ABB no longer sells transformers; that business now sits with
Hitachi Energy. ABB called out its SAM is ~§2M per MW, roughly 7% of total DC
investment, meaningfully below Eaton ($2.9M/MW, $3.4M post-Boyd) and Vertiv ($3-
3.5M/MW). ABB’s strategy is to be a “best-in-class supplier for discrete packages”
rather than a one-stop-shop, which is the right framing for how hyperscalers actually

buy, but it also means less content capture per facility.

ABB HIEHEH.OIE S RE T H A SRR, BHZELE 2025 4 11 ARNEATZH
(CMD) E¥HIENFE - RGKIKG 1, Hr-ihdH & Eaton B¢ Vertiv 7% : &
FERERI RS OCHE, Wilsds. BLREARS. FE UPS (H K& rEHR L™ i
2). RHNIH AL eHouse RIS, HBERNZE, ABB ~HHBEZE
2% WS HETAE T HIZAER (Hitachi Energy). ABB FH AR (SAM)
2908 IKEL 200 J13ETT, AHEEREHOERER 7%, BHEALT Eaton (BJKEL 290 71
I, W Boyd J5H 340 J73EIT) M Vertiv (BJKEC 300-350 /7357T), ABB RNk
FERCN BT REMNBARN R, mAE—uiEE, XFEERME = ARSS
(hyperscalers) RYSEPRRMGTTX, (HMERE B HERIME B IR K.


https://substackcdn.com/image/fetch/$s_!eQrK!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fff824443-4844-4dde-9671-a69d46421de6_2080x1169.png

DATA CENTERS @
Comprehensive solutions portfolio

Installation Products

Critical
Power

Digital Data Center
LV electrical Operations

solutions
Cooling system

components

f

Motors & Drives

&; s*—— pattery Energy

- I Storage Systems

Service & EV Charging

ABB TECHNOLOGY PRESENT IN 1 OUT OF 4 DATA CENTERS

ARR
ABB Capital Markets Day 2025 slide 7 Mid-term market growth: & >10% 5-10% 3-5% FAIPEP

MV Primary & Secondary
Distribution

MV substations
Backup & supplement power

Source: ABB 'ABB

FY25 was “the best year in ABB’s history” with record $4.6B free cash flow, 19%
EBITA margin (all-time high), and comparable orders +32% in Q4. Electrification
margin targets were raised to 22-26% at the CMD. Datacenter orders are arriving as
$100M+ tickets with 12-24 month lead times (Applied Digital’s 300 MW Polaris Forge 2
won in Q4 for 2026-2027 delivery). The company has turned away business to maintain
delivery credibility. The most compelling near-term story is MV switchgear: lead times
of 30-35 weeks (the binding electrical constraint in DC builds), and ABB running
three-shift/24-hour operations. Backlog coverage is ~5 months, shorter than Vertiv (10-

12) or Eaton (7-9), reflecting a mixed product portfolio with short-cycle LV alongside
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long-cycle MV.

25 IHEZ“ABB 75 FERGFH—E>, HHMETASIOL RN 46 {2E7T, BRI
8% (EBITA margin) X% 19% (QIi5EHE), SHVUTRERT TR K 32%, E%
AdizmH (CMD) L, HASMLSIFEER BIR LEE 22-26%, EARHOIT HIERL
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On 800VDC, ABB was clear that: “Current strong orders are for existing AC power
architecture; new 800-volt DC architecture with Nvidia is a post-2028 opportunity.”
They expect DC technology to comprise 40-50% of datacenter capacity by 2030, but
nothing in current numbers reflects an 800VDC ramp. ABB announced an Nvidia
collaboration on 800V DC architecture in October 2025, but this is positioning, not
revenue, and the partnership appears vaguer than Vertiv’s direct Nvidia co-

development on power racks.

KT 800VDC, ABBHHWAZR/N: “HAETHIMEAIT s EZORAIAE RN (AC) ftRZE
¥J; 5 Nvidia A1ERI#HR 800 (R E R (DC) ZESE 2028 4 LUGHINLE M 17 T2
2030 1, EIMHAK SEIRFOA RN 40-50%, 1H H AT S IUEEEH AR i
800VDC HEK#E#H, ABB T 2025 4F 10 A EAi 75 Nvidia 1E 800V HintZ&MH L&
1€, (HiXjE FiimenmiEERsim, HizaEKEERPIFLE Vertiv 5 Nvidia 7€
PN LR I A B R L[R]3 A5

Advanced Energy Industries Inc (AEIS US)

AEIS sits in the middle of the 800VDC transition, separate from both the obvious
winners and the likely losers. Advanced Energy Industries provides highly engineered
power conversion and management systems for Al datacenters, converting utility
power into the tightly controlled power required by servers and storage. It entered the
datacenter market through its 2020 Artesyn acquisition and now sells AC-DC and DC-

DC solutions, PDUs, and power shelves to both hyperscale and enterprise customers.



As of FY25, datacenter accounts for about 30% of revenue.

AEIS AT 800VDC #AU LI, BEARFETAME R % WK, tAFRTrIRE
2. Advanced Energy Industries 28 AT ZdEHUOR M FE TR (LAY IR R AN E
HAS, A HEMN BRI NIRS S FF IS TR 2R R B, % ARE
2020 fEURNE Artesyn #EABHEH LT, HulAEAMEBA B P #HE AC-DC
1 DC-DC f#iR 775, PDU DAUSHIJENIZE, #(= 2025 WM4E, FdEHOlE4) L EE
K 30%-

AEIS also supplies OCP ORv3-compliant power shelves and power management

controllers/modules that coordinate multi-vendor power shelf deployments within a

rack. The company is specifically named in the OCP Diablo 400 v0.7.0 specification,
where its firmware manages power allocation, load balancing, and fault protection
across mixed shelf suppliers. In a traditional 48V AC/DC architecture, that
coordination is relatively simple. In an 800VDC architecture, it becomes much more
complex. That shift is the key issue: it will determine whether AEIS strengthens its

datacenter position or sees its role commoditized.
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At OCP 2025, AEIS and Delta presented jointly, which AEIS showed the HPR V4 100
kW shelf (18 kW HVDC-to-DC PSUs, >97.5% efficiency), converting HVDC to 50V for
compute trays inside the sidecar architecture. AEIS stated at OCP that by Q3 2027,
“power shelves will be replaced” as HVDC goes direct to server, giving the current-
form shelf a roughly two-year relevance window before AEIS must transition to
HVDC-native products. The 2024 acquisition of Airity Technologies (GaN high-
voltage power conversion) provides power electronics capability for that transition,

positioning AEIS for Phase 3 architectures where 800V flows natively to the server.
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The risk for AEIS is not product obsolescence but vertical integration. Delta builds its
own PSU shelves, BBUs, capacitor shelves, DC-DC converters, and 800VDC busway,
and, with ~75% share in Al server rack PSUs, has the incentive to consolidate the
entire sidecar into a single-vendor appliance with proprietary management firmware.
Vertiv delivered an integrated HVDC power rack to Meta on a similar basis. In that
scenario, the controller function persists but becomes proprietary software optimized
for one vendor’s hardware, not a standalone product coordinating across multiple
suppliers. AEIS also does not appear among Nvidia’s 800VDC ecosystem partners. Its
defense is the Diablo 400 spec, which standardizes the interface between any vendor’s
shelf and any controller. As long as hyperscalers enforce multi-vendor procurement (as
they have historically) within the power rack, an independent orchestration layer is
necessary, and AEIS is the reference implementation. The 800VDC transition is
conditionally positive for AEIS as content per rack increases, and the orchestration
problem compounds with density, but both outcomes depend on the sidecar remaining

a multi-vendor system.

AEIS Wl X HIE= i, mMeEEERES, AKX (Delta) HATAEFZHIFHIZE
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(Vertiv) WEFRMAIEKE Meta T TEMEAXESEER (HVDC) HIFENIZE, 7
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Legrand (LR FP) Z#ZEH (LR FP)

Legrand is a major white-space equipment vendor across busbars, busway, rack PDUs,
and IT racks. Datacenters represent about 26% of Legrand’s FY25 revenue. Since OCP
2025, management has sent mixed signals on the 800VDC transition, balancing

defense of legacy AC margins with development of DC products. Phase 1 architectures



introduce the white-space sidecar (HVDC power rack), displacing AC rPDUs and row-
level busway. Legrand also recently launched its first DC busbar, disclosed an 800VDC

PDU in development, and acknowledged sidecars are where architectures are moving.

D5 (Legrand) JERFZR. BSRERFE. HIZE PDU FI 1T HIZEEH XL I BN
o Btk 5525 D REEA 2025 WHEE Y 26%, H 2025 4 OCP IE=LUK, &
HIETE 800VDC BRI HIBIN T EAMES, MERILARR (AC) WSHIRIHE
R NBEHREM (DC) e H—MEBZRMSIANTHXMAAE (&EER IR
Z8), BURT ZRmAIEE PDU FITTHERIEANE, DREEITHICHEN T HERER L, %
& 7 IEAERFA R 800VDC PDU, FHIAMIFE 2 ZEAEHE R 77 ],

Management argued on the F2H25 call that only PDUs and UPS, about 20% of DC
segment revenue, face 800VDC displacement, and that any losses there will be offset
elsewhere in the portfolio. We think that materially understates the risk. By phases 3
and 4 of the transition, we estimate roughly 55% of DC revenue is exposed, including
rPDUs and busway, Legrand’s highest-margin products. As architectures move toward
sidecars and grid-to-chip DC, Legrand’s legacy AC distribution risks being designed
out and replaced by lower-value DC distribution downstream of a competitor’s

platform.

EHELE F2H25 HIH W EBERR, HARCHESIT (PDU) HIAHBIHEE (UPS)
——Z4)58dEHL (DC) SRR 20%——THillm 800VDC HYEXE:, Hix
USRI AR IS EB AR % AR & H AL S5 A KPR TH,  FRATA X ™ B ARAE 77X
[, FEFRAMEER, FFARIRYSE=FHEPURTE, KL 55% HIEHEHLIBCRE il XU,
HA4E Legrand FERE &AM HIZEXACREITT ((PDU) FIRREAE, FEEZR
M B (sidecar) FIMEMZELN A (grid-to-chip) BVERAEFES, Legrand £5%
FIAZFBC T R E ImE SO T R AR, FFrTRERE SN F & MM ERIKR B
T HC FEL AT EA R

Management frames grid-to-chip as a post-2030 issue, but the direction is clear: once
an SST converts AC to DC at the grid edge, power stays DC to the chip, eliminating
the inefficient AC-DC-AC conversions in between. The problem for Legrand is that it
does not yet appear to have a fully formed 800VDC product portfolio ready for that
architecture and seems to trail behind competition. That said, M&A remains a
plausible catch-up path given its history of entering adjacent categories through
acquisition (For reference, Legrand entered the datacenter space through its

acquisitions of Raritan in 2015 and Server Technology in 2017 and has done ~30



datacenter acquisitions over the past 8 years).

EMERHRMELE AN 2030 FFEHIBGE, HI7 M ELH: — BESZT RS
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The risks across Legrand’s product lines are distinct. Legrand expects to ship DC
busbar/busway products by end-2026, ahead of ABB’s 2027 timeline, though ABB is
developing its DC busway directly with Nvidia while Legrand isn’t. The transition
from AC to DC busway is primarily a margin compression story; DC busway carries a
lower value per MW than its AC equivalent. PDUs face a more direct challenge. Phase
1 sidecars already relegate the rPDU to a downstream accessory, and in Phase 2,
Kyber’s on-blade power modules eliminate in-rack DC-DC conversion entirely. The
sidecar is the deepest gap, capturing the architectural value across Phases 1 and 2 that
Legrand cannot participate in. Management has confirmed Legrand has no sidecar
product, no development timeline, and no partnerships or acquisitions to close it,

saying only that it will look to participate if margins prove attractive. Unlike Delta,
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Vertiv, and Schneider, Legrand is not part of Nvidia’s 800VDC ecosystem.
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Forgent Power Solutions (FPS US)

Forgent Power Solutions is a pure grey-space electrical distribution supplier:
transformers, switchgear, PDUs, and prefabricated enclosures for datacenter and
utility grid customers. The company is a Neos Partners roll-up of four legacy
businesses (MGM Transformers, PwrQ, States Manufacturing, VanTran) that IPO’d in

January 2026. Datacenter accounts for ~42% of revenue, heavily skewed toward colo
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and neocloud operators.

Forgent Power Solutions &R AKX (grey-space) BCEAENV R . RO
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Forgent exits CY26 with ~$3.5B of spare grey-space manufacturing capacity (~75%
headroom versus 15-25% at the majors), translating to 8-20 week lead times on grey-
space transformers and switchgear versus 40+ weeks at Eaton, Schneider, and ABB. In
a market where equipment availability, not construction speed, is the binding
constraint on new datacenter capacity, Forgent has become the fastest path to power
for colo and neocloud operators who cannot wait 6-12 months for critical grey-space

MYV equipment.
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However, we believe the company is materially behind in 800VDC. We estimate about
35% of Forgent’s datacenter revenue comes from grey-space products that mature
800VDC architectures could eliminate, including UPS eHouses, LV switchgear, ATS,
and LV transformers. Forgent does not manufacture white-space UPS systems and
only supplies the grey-space enclosures that house them. By contrast, grey-space MV
switchgear and substation transformers should remain essential, since MV
distribution upstream of the DC conversion point is still required and could become
more complex over time. Grey-space LV distribution products such as PDUs, RPPs,

and panelboards should also persist with AC-to-DC redesigns; a capability Forgent



already supports through DC-rated equipment used in fuel cell deployments.
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RECENT POWERTRAIN SOLUTIONS WIN

MNew data center win underscores LV sales growth potential Background
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Looking into layered backup power landscape
AANFWY S ESHBIRERE

As noted above, the final phase of 800V HVDC transition creates a layered backup
power hierarchy with distributed short-duration energy storage near the racks and
longer-duration storage upstream. We've gone in depth explaining the technologies in
a previous article. In any datacenter architecture (legacy or 800V HVDC), the
fundamental need is the same: bridge the gap between a power outage and generator

start-up (~10-30 seconds for diesel, longer for gas turbines). What changes is where
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that bridge energy is stored and how it’s delivered.
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Pansonic (6752 JT): The Dominant BBU Supplier Positioning for the
800VDC Transition

#AF (6752 JT): G 800VDC $5R5THI AR AETT (BBU) ES{HM
]

Panasonic Energy (6752.T) claims approximately 80% market share in datacenter
Battery Backup Units as of FY25, having shipped over 600 million lithium-ion cells
into datacenter applications without a critical safety incident. The company’s BBU
development has progressed through OCP architectures from 33 kW (HPR V1) to 72
kW (V2), targeting 102 kW next-generation shelves, with underlying cell output rising
from 80W to 120W “double type” cells to a target exceeding 200W. Revenue is scaling
rapidly: FY25 sales are expected in the “upper ¥200 billion range,” with a FY29 target
of ¥800 billion at 20%+ ROIC, with over 80% of FY29 sales already secured through
customer design wins. BBU demand continues to be revised upward, expanding
“ahead of schedule” even relative to December 2025 guidance, prompting Panasonic to
re-evaluate its capex allocation. Production expansion is notably capital light: the
company is converting underutilized domestic EV battery lines (tripling Japan cell

capacity by FY2029) and exploring repurposing its Kansas automotive site, requiring



only “double-digit billion yen at most” in incremental investment.
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Panasonic is developing two next-generation product categories directly tied to the
800VDC transition. First, Capacitor Backup Units (CBUs) use a proprietary
supercapacitor developed in-house by combining the industry segment’s
chemical/capacitor technology with Energy’s battery assembly expertise. The CBU is
designed to be form-factor compatible with existing BBU shelves, allowing operators
to mix BBU and CBU modules for flexible customization of backup duration versus
fluctuation absorption. Notably, Panasonic’s in-house CBU development positions it
as a potential challenger to Musashi Seimitsu. Second, Panasonic is developing high-
voltage BBUs specifically for 800V power racks. Panasonic continues to use NCA
chemistry over LFP for datacenter, citing energy density requirements incompatible

with LFP’s lower volumetric density at the shelf sizes datacenter applications demand.
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Medium-term plan

» Achieve sales growth through growing demand for existing products
and launching next-generation products

* Over 80% of sales through FY3/29 have been already received awardsH

M Sales outlook for data-centers (including for generative-Al servers)
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Strengthening supply capabilities

Cell:
+ Expand production capacity to approx. 3 times (vs. FY3/26)
* Increase production lines at existing facilities and modify production lines for

Japan automotive applications (start of production scheduled for FY3/27 1Q)
Module:
* Further enhancement of production capacity (with partner companies )y 1
Cell:
North = Utilize part of automotive base in Kansas, US (under review) s
Module:

America . Mmade decision on building a new factory in addition to the expaqsionel /
existing production lines at the current factory (both in Mexico)

—————————

_________

——————————————————————————————————————————————

______________________________________________

Musashi Seimitsu (7220 TYO), through its subsidiary Musashi Energy Solutions (MES),
holds essentially a monopoly in Supercapacitors. Historically a small-cap Japanese

auto parts company, Musashi has been making a high-conviction pivot into Al
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datacenter energy storage.
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Musashi has historically been a Honda-affiliated manufacturer of transmission gears,
crankshafts, suspension/steering parts. Musashi’s HSC (hybrid supercapacitor)
business, adoption will likely scale with 800vdc deployments which won’t really see
major traction until next year. Musashi has noted that HSC sales are likely ~ ¥10B
(LSD% of FY26 earnings).
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Musashi’s HSC is not a standard EDLC (Electric Double Layer Capacitor). It is a
hybrid device that combines EDLC positive electrode (activated carbon) with a

lithium-ion pre-doped negative electrode. It provides much higher capacitance and
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energy density than standard EDLC options that other players are building.
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On partnerships, Musashi Seimitsu has already signed contracts with two power
supply companies (Flex in the US, Delta in Taiwan). Moreover, at PowerGen 2026,
Bloom Energy also highlighted the role of supercapacitors in its “Bloom Energy
Stamp” architecture. For data-center deployments, Bloom indicated that ~3 MW of
fuel cells are paired with ~2 MW of supercaps, enabling high-frequency load following,

suggesting supercap content in grey space as well.
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