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LV Cross-Connections

Cross-connection: A power 
distribution architecture with a 
common point of intersection 
between two power sources from 
redundant groups.



The Risks

TECHOP D-01



Isolation: Complete 
removal of the 
secondary supply

Validation: Activities 
undertaken to ensure 
the barriers to 
prevent fault 
propagation beyond 
system architecture 
meet the design 
philosophy.

Removal of 
secondary 

power supply

Replacement of 
breaker type

Addition of current 
limiting devices in line

DP Checklists for 
opening of breakers 

Source: 
https://www.safetyandhealthmagazine.com/a
rticles/16790-the-hierarchy-of-controls



cross-connection - validation locations

DCShortCUT Failure Mode 
Matrix

Downstream 
of Power 
Supply 1

Downstream 
of Power 
Supply 2

Downstream of 
Power Supplies 1 & 2 
simultaneously

Between 
protections & load

Load Increase ✓ ✓ ✓

Overload ✓ ✓ ✓

Short Circuit ✓ ✓ ✓ ✓

Short to Ground / Earth 
Fault

✓ ✓ ✓ ✓

Variable over-voltage (max 
120%)

✓ ✓ ✓

Loss of Power Supply ✓ ✓



Example
Cross-connection 

Voltage and current 
measurement nodes for 
collection of evidence of 
validation 



 
Node

A B C D E

Test Volts Amps Volts Amps Volts Amps Volts Amps Volts Amps

Overload C ≈ ⇧ ≈ ≈ ⇩ ⇧ ≈ ≈ ≈ ≈

D ≈ ≈ ≈ ⇧ ≈ ≈ ⇩ ⇧ ≈ ≈

E ≈ ⇧ ≈ ⇧ ⇩ ⇧ ⇩ ⇧ ⇩ ⇧

Short-Circuit C ≈ ⇧ ≈ ≈ ⇩ ⇧ ≈ ≈ ≈ ≈

D ≈ ≈ ≈ ⇧ ≈ ≈ ⇩ ⇧ ≈ ≈

E ≈ ⇧ ≈ ⇧ ⇩ ⇧ ⇩ ⇧ ⇩ ⇧

Earth Fault
(Floating 
System)

C ≈ ≈ ≈ ≈ ≈ ≈ ≈ ≈ ≈ ≈

D ≈ ≈ ≈ ≈ ≈ ≈ ≈ ≈ ≈ ≈

E ≈ ≈ ≈ ≈ ≈ ≈ ≈ ≈ ≈ ≈

Earth Fault
(Bonded 
System)

C ≈ ⇧ ≈ ≈ ⇩ ⇧ ≈ ≈ ≈ ≈

D ≈ ≈ ≈ ⇧ ≈ ≈ ⇩ ⇧ ≈ ≈

E ≈ ⇧ ≈ ⇧ ⇩ ⇧ ⇩ ⇧ ⇩ ⇧

Over-
Voltage

C ≈ ⇩ ≈ ⇩ ⇧ ⇧ ≈ ⇩ ⇧ ⇧

D ≈ ⇩ ≈ ⇩ ≈ ⇩ ⇧ ⇧ ⇧ ⇧

E ≈ ⇩ ≈ ⇩ ≈ ⇩ ≈ ⇩ ⇧ ⇧

simplified validation matrix



Example validation evidence: Short-circuit 



Example validation evidence: full Load test



Example validation evidence: over-voltage



Generalized architectures



Two switch mode power supplies feeding a single cabinet



Two SMPSs feeding multiple consumers on multiple groups with current limiting DC/DC converters



DC UPS systems feeding DP and non-DP systems on multiple groups



DC UPS with current limit devices



Examples of failed 
barriers  

During testing programs, while 
not common, there have been 
some similar barrier failures on 
different systems



Examples of failed 
barriers  

During testing programs, while 
not common, there have been 
some similar barrier failures on 
different systems



Circuit breaker curves 

ABB 2015 System pro M compact® Miniature Circuit Breaker S 200 M UC for DC and AC applications Accessed 22 Sept 2022
https://search.abb.com/library/Download.aspx?DocumentID=2CDC002142D0207&LanguageCode=en&DocumentPartId=&Action=Launch 

https://search.abb.com/library/Download.aspx?DocumentID=2CDC002142D0207&LanguageCode=en&DocumentPartId=&Action=Launch


Thank you

Come see a ShortCUT Demo at Booth #4

www.onesteppower.com

Mark Craig | mark@onesteppower.com | https://www.linkedin.com/in/mark-craig-5b453828/ 
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