November 3, 2006

Test Results of Circuit Breakers
In each of these tests, the circuit breaker was loaded with a nominal 1-amp experiment load.

Six tests were conducted on one of the circuit breakers with the results monitored on an oscilloscope:

1) 0 ohm short (with a wide time base)

2) 0 ohm short (with a narrow time base)

3) 6 ohm parallel load

4) 16 ohm parallel load

5) 60 ohm parallel load (under the Vicor current limit)

6) 240 ohm parallel load (under the Vicor current limit)

In test 1 and 2 the Vicor DC/DC converter went into either current limiting or shutdown and the output voltage was shorted while not harming the 48 V bus.  The circuit breaker detected the under voltage and turned off the supply in less then 3 milliseconds.  Test 2 was a zoom in on the time base for the same test.  It should be noted that the Vicor DC-DC converter input is the physical load seen by the system bus.  Thus, even in a dead short condition on the user connector, the transient on the system bus is limited by the small switching transistors in the converter.
In test 3 and 4 the Vicor DC/DC converter went into current limiting and the output dropped in voltage while not harming the 48 V bus.  The circuit breaker detected the under voltage and turned off the supply in less then 4 milliseconds.  This again is the “fast-blow” response for gross overloads.
In test 5 and 6 the Vicor DC/DC converter was not loaded out side of it operational limits.  The 240 ohm parallel load increased the current to only 0.1 amps above the trip point.  The circuit breaker’s “slow blow” detected the over current and turned off the supply in less then 24 milliseconds. .  The 60 ohm parallel load increased the current to only 0.7 amps above the trip point.  The circuit breaker detected the over current and turned off the supply in less then 6 milliseconds.

Conclusions: 

For extreme shorts on the circuit breaker the response of the DC/DC converter appears the respond faster than the circuit breaker to protect the 48 V bus.  However, the circuit breaker does respond in 2 to 3 milliseconds.  The DC-DC converter itself never remains in overload condition for more than a few milliseconds.
For moderate over loading which in itself would not normally overload the 48 volt bus or the DC/DC converter, the circuit breaker responded within 24 milliseconds.  This 24 milliseconds should allow for transients and in-rush turn on surge current, without tripping out the experiment while still providing normal “circuit breaker protection” to the experiment.   For experiments with large startup transients, we can temporarily program the breaker current higher.  During phase two, extended cycling on all breakers will be conducted.
