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Background
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Arc-Flash Relay controlling 3 cycle Breaker

* Total time to clear is influenced by relay as
well as breaker

* |f lockouts are used, that time should also be
iIncluded

* Light sensing relays are fast, but must be
supervised to prevent mis-operation

* Depending on the supervision, operation of
arc sensing relays can take from 4-12ms

* The type of relay output contact should also
be considered



Arc-Flash Relay controlling 3'cycle Breaker

* Arelay with a 4ms algorithm and a solid state
output controlling a three cycle breaker has a
total clearing time of 54.1 milliseconds

* For a 25KA fault on a 480V system this gives
an incident energy of 4.8 Cal/cm?

* Arelay with a 8ms algorithm and a solid state
output controlling a three cycle breaker has a
total clearing time of 58.1 milliseconds and 5.0
Cal/cm?

* Algorithm matters, but not enough to put you
Into a different clothing category
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Zone-Selective Interlocking &3 Cycle Breaker
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Zone-Selective Interlocking &3 Cycle Breaker
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* Similar and dis-similar algorithms require different
time delays

* Dis-similar with upstream time to operate 40ms & 4
ms contact. Fault current = 1.8 times pickup, 12ms
pickup & 3 cycle breaker total clear =106
milliseconds. Energy = 7.5@4KV & 12@480V.

* Similar with a time delay of 4ms....operate time is
16ms & TCC of 66.7ms. Energy = 5.8@4KV &
4.0@480V.

* The algorithms determine the time delay which can
Impact the incident energy



Bus Differential
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* Three cycle breaker gives a clear time of 66.7ms
* 5.8 Cal/cm? for 25KA & 480V system

* 4 Cal/cm? for 25KA & 4KV system



Reduced Energy Let Through

* Operate times will be the same as instantaneous
element...about a cycle

* Since has same operate time as a bus differential will
have similar incident energy
* Advantages:
Easy to configure
*  Works for all faults
* Disadvantages

* You have to remember or be reminded to turn the switch
on and off



~ Case Study Results

IE with 3cycle Clearing IE with 5cycle Clearing

Solution breaker in Time in breaker in Time in
Cal/Cm2 milliseconds Cal/Cm2 milliseconds

480V 4ms Arc-Flash Sensor @ 25KA 4.8 54.1 7.5 87.4
480V 8ms Arc-Flash Sensor @ 25KA 5.0 58.1 8.0 91.4
4KV 4ms Arc-Flash Sensor @25KA 3.4 54.1 5.3 87.4
4KV 8ms Arc-Flash Sensor @25KA 3.5 58.1 54 91.4
480V Zone Interlocking 106ms sc @25KA 12.0 106.0 OVER 12 139.3
4KV Zone Interlocking 106ms sc @25KA 7.5 106.0 OVER 12 139.3
480V Zone Interlocking 56ms sc @25KA 5.8 66.7 8.7 100.0
4KV Zone Interlocking 56ms sc@25KA 4.0 66.7 6.0 100.0
480V Low Imp Bus Diff @25KA 5.8 66.7 8.7 100.0
4KV Low Imp Buss Diff @25KA 4.0 66.7 6.0 100.0




Conclusions

* For most schemes, the type of solution you
employ won't affect your clothing category

* Care should be taken with zone interlocking to
avoid mis-coordination and fast operation

* Understand the advantages and
disadvantages of each solution and make
decisions based on those parameters
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