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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.
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Table 6-1 Guide to Cat isation of Cross ti

Mitigation of Fault
Propagation in control Risks associated with common points formed by various type of components
power
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validated by analysis | F
and testing
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and testing

No alarms for
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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.

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

Removal of
secondary
power supply

Replacement of
breaker type

Addition of current

limiting devices in line
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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
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EXAMPLE VALIDATION EVIDENCE: SHORT-CIRGUIT

Short Circuit Pos to Neg PS 1 QUI-120-24-QUI-120-24-QUI-U.json 14:52:46 22 09 12
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EXAMPLE VALIDATION EVIDENCE: FULL LOAD TEST

Load Test at 26 A PS 1 QUI-120-24-QUI-120-24-QUI-U.json 14:48:49 22 09 12
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200
156, e, e —
175
100 555
z S
w80 1250
2 — PS1Voltsin 2
v —— PS2Voltsin =
& 2
£ g — PS1Ampsin 100 ¢
S PS 2 Amps in 3
2 75 3
£ £
40
- 5.0
Max Inst Values 20
PS1Voltsin  122.07 2.5
PS1Ampsin  3.03 i ————— = - E -
PS2Voltsin  122.19
PS2Ampsin  16.81 o 0.0
PS1Voltsout 24.27 0.0 05 10 15 2.0 25 30
PS1Ampsout 21.52 Time in seconds (S)
Test Amps 19.73
PS 2 Volts out  24.28 PS Output Values
PS2Ampsout 124 30 30
Diode Volts 24.03
Diode Amps 1.37
IntPS Volts  0.04
IntPS Amps  1.90 25 -
]
— PS 1 Volts out ¥
s 291 — ps2volts out e 2.
= —— Diode Volts —— T 4 <
4 —— Int PS Volts E,
S 15{ — PS1Ampsout 153
5 — Test Amps. 5
g —— PS 2 Amps out g
o —_— o
i Diode Amps -
— Int PS Amps
5 5

0.0 0.5 10 15 2.0 5 3.0
Time in seconds (S) PO‘H’ER




EXAMPLE VALIDATION EVIDENCE: OVER-VOLTAGE

Over Voltage PS 1 QUI-120-24-QUI-120-24-QUI-U.json 14:51:39 22 09 12
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GENERALIZED ARGHITECTURES
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Port Stbd

Supply Supply
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Load Test at 50 A Diode 13:19:00 22 03 25
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EXAMPLES OF FAILED
BARRIERS

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

200

AC RMS Voltages (V)
i)
3

AC RMS Currents (V)

-SUPP A-UPS1 - Load step at 115.0 A for 3.0 sec on Mon Sep 19 16:33:08 2022
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B characteristic

C characteristic

Z characteristic
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Multiple of rated current —3»

Multiple of rated current ——3» Multiple of rated current —3»

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 &L anguage Code=en&DocumentPartld=&Action=Launch
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https://search.abb.com/library/Download.aspx?DocumentID=2CDC002142D0207&LanguageCode=en&DocumentPartId=&Action=Launch
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Come see a ShortCUT Demo at Booth #4
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