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What this session addresses
A system-level view of multi-shelf power delivery

WHY NOW

GPU demand is 
pushing beyond 

isolated shelf 
assumptions.

01

THE PROBLEM

Sharing capacity 
introduces 

coordination and 
fault challenges.

02

THE PATTERN

Hierarchical 
orchestration 

combines local 
safety with rack-

level policy.

03

THE OUTCOME

Higher usable 
capacity, lower 

losses and bounded 
failures domains.

04

2
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Problem statement
AI racks share capacity, while limits, faults, and transients remain local.

1 USABLE CAPACITY ≠
INSTALLED CAPACITY

Nameplate power is not fully 
usable.

Redundancy, derating, limits, and 
reserve define usable capacity.

Model usable capacity

2 SHARED BUS ≠
UNLIMITED SHARING

Aggregation pools power, but 
shelves and paths retain limits.

A shelf can reach its limit while rack 
capacity remains available.

Coordinate rack-wide sharing

3 LOCAL FAULTS CAN
BECOME RACK EVENTS

Shared paths can expand fault 
impact.

Isolate the smallest safe domain 
and preserve healthy capacity.

Contain the fault domain

4 GPU TRANSIENTS
OUTRUN SOFTWARE

Correlated load steps can 
consume reserve in 
milliseconds.

Local protection acts first; rack 
software re-models, reallocates, 
and recovers.

Protect fast, recover safely

The challenge: coordinate shared capacity while preserving local protection and predictable recovery.



Rack Power Architecture Evolution
Three patterns, three different fault and sharing boundaries

INDEPENDENT

Shelf-local power

SHELF

SHELF

SHELF

Simple isolation
Limited sharing

AGGREGATED

Rack-wide power pool

SHELF

SHELF

SHELF

Maximum pooling
Larger common domain

CASCADED / ZONED

Controlled sharing by domain

SHELF

SHELF

SHELF

ZONE 1

ZONE 2

ZONE 3

Smaller fault domains
More coordination points
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Manage the Rack Within a Safe Power Envelope
One coordinated loop turns telemetry into a safe power budget; the operating condition determines the response.

7

1 UNDERSTAND CAPACITY

Observe + Model

Measure power, temperature and 
health.

Determine current usable capacity 
and reserve.

2 COORDINATE CAPACITY

Allocate + Verify

Distribute rack power budgets within 
the safe envelope.

Verify response and rebalance as 
conditions change.

3
APPLY THE RIGHT 
RESPONSE

Condition → Action

Normal: monitor / optimize
Constrained: cap

Fast excursion: local HW throttle
Link degraded: conservative fallback

Faulted: contain

Design principle: rack software coordinates sustained capacity; local hardware protects fast electrical limits.
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Contain the Fault, Recover Safely, Prove the Result

Limit fault impact, restore only verified capacity, then measure the outcome.

8

FAULT → RECOVERY PROVE IT WITH 4 RACK KPIs

1

CONTAIN

Detect locally and 
isolate

the smallest safe 
domain

2

STABILIZE

Confirm voltage, 
current,

and thermal state

3

REALLOCATE

Re-model surviving 
usable

capacity and reset 
budgets

4

RECOVER

Reconnect 
gradually only after
path and capacity 

verification

USABLE CAPACITY Safely deliverable power ÷
installed capacity

% / 
kW

TRANSIENT 
RESPONSE

Time for protection to limit a 
fast event

ms

FAULT IMPACT Rack resources affected by the 

fault

trays / 
shelves

/
zones

RECOVERY Time to restore stable usable 
capacity

sec / 
min

VALIDATE ACROSS Steady state  →  GPU load step  →  Cap change  →  Link loss / fault  →  Controlled recovery

Success = preserve safety, minimize blast radius, retain usable capacity, and return to a stable policy.
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