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Why Data Center Modeling Matter?
• Data centers are not just load interconnection  projects, but it can impact in the power system 

stability 



Siemens Energy Methodology
• Modular approach for repeatable and scalable solutions



Technology deep-dive
• Picking the right load smoothing strategy

UPS
<1ms reaction, seconds to minutes of 
energy, Load isolation, ride-through, mid 
cost



Data Center Topology
• Data Center: Four Blocks with the same topology 

Block 1 Block 2 Block 3 Block 4



Synchronous Generator Ride-Through Fault
• Block 1: Three phase to ground faults with data center constant load 

3phg

3phg



Synchronous Generator Ride-Through Fault
• Block 1: SLG faults with data center constant load 

1PHG

1PHG



DC Load Smoothing Strategy

• UPS

• E-STATCOM

• BESS-GFM



Generators + Data Center + UPS
• AI Data center load added to Block 1, testing UPS for smoothing load variation



Generators + Data Center + UPS
• AI Data center load added to Block 1, testing UPS for smoothing load variation



Generators + Data Center + E-STATCOM
• E-STATCOM used to mitigate the AI DC load fluctuations 

ESTACOM
 2x75 MVA



Generators + Data Center + E-STATCOM
• E-STATCOM used to mitigate the AI DC load fluctuations 



Generators + Data Center + BESS-GFM
• BESS-GFM used to mitigate the AI DC load fluctuations 

BESS
15 MVA

BESS
15 MVA

BESS
15 MVABESS

15 MVA



Generators + Data Center + BESS-GFM
• BESS-GFM used to mitigate the AI DC load fluctuations 



Comparison of Solutions
• Base vs BESS, E-STATCOM and UPS



Conclusions/Next Steps
 The Data Center (DC) network model was developed and validated through fault ride-through testing, confirming 

acceptable dynamic response from the gas and steam turbine synchronous generators under the studied fault 

conditions.

 The UPS is able to smooth data center (DC) load fluctuation spikes; however, this finding should be considered 

preliminary. The load profile provided by the OEM was referenced at the grid interconnection point, meaning it 

already reflects the assumption that the UPS has mitigated fast DC load fluctuations.

 With its current settings, the BESS-GFM does not adequately mitigate DC load fluctuations. Performance can be 

improved by retuning the GFM droop gain and enabling/adjusting P/f droop control at the PPC level..

 The E-STATCOM provided the best mitigation performance among the alternatives evaluated for DC load variation. 

Based on these results, a unit size of 2 × 75 MVA has been selected for the project.
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