
From: Kecy, Chad ckecy@mbari.org
Subject: Initial Shunt Ckt Testing

Date: October 12, 2011 at 4:02 PM
To: Graves, Dale grda@mbari.org, Sherman, Alana alana@mbari.org

Dale,&Alana&–&I’ve&spent&the&last&two&days&tes5ng&out&the&Vicor&Maxi&Carrier&board&with&emphasis&on&the
shunt&regula5on&circuit.
&
Ini5al&Board&Tes5ng
For&ini5al&tes5ng,&I&removed&the&surge&resistor&to&isolate&the&shunt&circuit.&The&Vicor&came&up&with&no
problems.&The&open&circuit&voltage&is&48.12V.&The&15Vdc&regulator&was&oscilla5ng&due&to&an&insufficient
load.&I&added&a&resistor&in&parallel&with&the&filtering&cap&–&it’s&much&happier&now.&I&will&update&the
schema5c&once&tes5ng&is&complete.
&
Shunt&Circuit&Tes5ng
Now,&the&fun&part.&To&simulate&voltage&regenera5on&on&the&+48Vdc&bus,&I&decided&to&vary&the&input&to
the&comparator&rather&than&mucking&around&with&superimposing&signals&onto&the&48V&bus.&I&removed
the&1.25V&zener&fixed&reference&and&soldered&test&wires&to&allow&injec5on&of&various&waveforms&to&the
nega5ve&input&of&the&comparator.&My&goal&at&this&stage&was&to&see&what&this&PulsEater&resistor&could
handle.
&
I’ve&aUached&the&datasheet&for&the&PulsEater&–&there&are&a&few&more&details&on&Ohmite’s&website.&But,
the&important&number&for&us&is&the&energy&(not&waUage)&dissipa5on.&The&AY&series&can&handle&1.4kJ.
While&the&shunt&circuit&is&ac5vated,&the&4.7&ohm&PulsEater&is&placed&in&parallel&with&the&load,&essen5ally
shor5ng&the&en5re&48V&bus&through&it&and&the&power&mosfet.&600W/48V&=&12.5A.&The&average&power
dissipated&by&the&PulsEater&is&(12.5)^2&*&4.7ohm&=&735WaUs.&The&actual&energy&dissipated&is&this
waUage&mul5plied&by&the&pulse&width.
&
Ader&some&ini5al&tes5ng,&I&injected&a&pulse&train&at&2kHz&with&a&20%&duty&cycle.&This&is&a&100usec&pulse.
The&per&pulse&energy&is&74mJ.&Way&below&1.4kJ&for&sure.&I&felt&confident&legng&this&run.&Ader&about&20
seconds,&the&PulsEater&began&to&smoke.
&
Ader&replacing&the&resistor,&I&switched&to&a&different&pulse&generator&which&would&allow&much&smaller
duty&cycles&and&single&pulse&events.&I&tried&a&series&of&low&duty&cycle&pulse&trains;&the&circuit&fired&as
expected.&I&then&sent&a&series&of&single&pulses&to&the&circuit:&1000ms,&1500ms,&and&1800ms.&I&gave&a&5k
10&minute&rest&period&between&pulses&to&allow&for&cooling&of&the&PulsEater.&While&I&did&not&use&a
thermocouple,&the&old&finger&test&revealed&the&resistor&gegng&incrementally&hoUer&ader&each&pulse
width&increase.&At&1800ms,&it&was&too&hot&to&even&touch.&735W&*&1800ms&=&1.32kJ.&That’s&close&to&its
rated&value&and&it’s&temperature&empirically&agrees&with&that.
&
Looking&back&at&my&20%&duty&cycle&test,&I&believe&I&was&experiencing&temperature&derated&performance.
While&this&is&difficult&to&quan5fy,&1.4kJ/74mJ&=&18,900&pulses.&With&a&frequency&of&2kHz&(T=500us),&that
is&about&9.5&seconds.&The&20&seconds&above&was&not&5med&and&was&a&guess.&I&would&believe&that&things
started&going&downhill&ader&10&seconds&or&so….
&
So,&I&feel&preUy&confident&in&this&resistor&mee5ng&its&specifica5ons.&The&ques5on&is&now,&is&our&actual
implementa5on&going&to&exceed&them?&[One&thing&we&have&in&our&favor&is&that&during&my&bench&tes5ng,
there&was&no&cooling&of&the&PulsEater.&We&can&expect&slightly&beUer&performance&when&cooled].&The
next&step&should&be&to&hook&up&the&board&to&an&actual&ELMO&+&motor.&Do&we&have&any&idea&of&the
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next&step&should&be&to&hook&up&the&board&to&an&actual&ELMO&+&motor.&Do&we&have&any&idea&of&the
voltage&rise&due&to&regenera5on?&Was&this&observed&during&your&previous&tes5ng?&In&any&case,&this&is
the&5me&to&test&hard.
&
I&have&a&couple&of&design&reviews&tomorrow&and&Friday&(one&is&mine)&so&I’ll&be&a&bit&busy,&but&let&me
know&what&your&5me&frame&for&motor&tes5ng&is.
&
Chad
&
&
Chad&Kecy
Electrical&Engineer
Monterey&Bay&Aquarium&Research&Ins5tute
(831)775k2039
&
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