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Eaton Vaultgard Monitoring ProjectEaton Vaultgard Monitoring Project
See a typical vault configuration (page 17) with H&L's Model 570E 
beside the Eaton VaultGard equipment.



Xcel Energy’s Footprint

Customers
 3.4 M electric
 1.9 M natural gas

Generation Capacity
(Net Dependable Capacity)
 17,154 MW

Electric Transmission 
 70,104 (> 115 kV)

Natural Gas T&D
 35,791 miles
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Vault Installations
Negative Power Factor

Bad In-Line Limiters
Time Delay and Over Current Sensitive Trip

Miss-Matched Impedance
Transformer With Incorrect Tap Changer

Bad Transformer
Bad “B” Contact



Vault Configurations and 
Equipment Installation



























NOTE: H&L Instruments (blue box on right) uses a serial DNP port to 
communicate protection relay data from the VaultGard to a 570X transceiver at 
the head-end, which uses the UDP protocol to send the DNP data to the SCADA 
master over Ethernet. This scheme affords a measure of security by eliminating 
the need for Ethernet in each vault.





Negative Power Factor























Bad Inline Limiters











Time Delay and Over 
Current Sensitive Trip







Miss-Matched Transformer 
Impedance









Transformer With Incorrect 
Tap Changer From the 

Manufacturer

























Bad Transformer

















Bad “B” Contact
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