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• Interoperability is a requirement for industry to deploy quickly

• Stable and defined 800 VDC bus behavior

• Scalable power for different generations and use cases

Simplifying the problem
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• Where do we put energy storage and what are requirements?

• Rack input electrical interface 

• What distribution impedance can be supported?

• Rack startup negotiation

• Grounding

• Protection

What do we need to lock down?



GPU Dynamic Load
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Energy Storage Location
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Skin Effect



Rack Behavior – DCDC Power Shelf

Parameter Unit Value
Power consumption peak (4M3) kW 92.6
Power consumption steady state (4M3) kW 71.3
Power consumption idle (4M3) kW 20.0
Power consumption peak (4M3 non-redundant) kW 123.5
Power consumption steady state (4M3 non-redundant) kW 95.0
Power consumption idle (4M3 non-redundant) kW 26.6
Converter Rating kW 95
Input slew rate per whip A/μs 0.6
Input Capacitance µF/kW 26

Input Impedance

Output to Input Transfer Function



DC Voltage Requirements

IEC61000-4-5 – Surge Requirements

Unclamped Inductive Load



Modeling and Stability



800 VDC Distribution Requirement



Distribution Model



• Simulation is the first step
• Small signal stability check w/ distribution impedance

• Large signal distribution check

• Stability margin check

• DC Time / Voltage withstand curve check at load

• Single component validation

• Single SST Module

• DC/DC Power Shelf

• Simulated max designed distribution impedance

• Pilot builds and system bringup

Validation



Rack Standardized Startup Sequence



800 VDC Arc Fault Protection



800 VDC Personnel Protection



Grounding



• Update DC Voltage Withstand curve to allow for SSCB / IEC Surge

• Standardize on rack startup sequence and checks

• Minimum filter requirements

• Small signal and large signal modeling is required to ensure stability

• Open models should be published with specifications

• Impedance vs. frequency plots for cables and busways and inductance will be 
limiting factor for dynamic loads

Call to Action 



Thank You!
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