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Effect of Splice Field on QuenchCurrent

The splicebetweeninner andouter coil is madeat out side the coil. The splice
is preformedso that the inner lead oncegoesto the centerof the coil and goesup
to the outercoil level. Therefore,the conductorin thepole turn at closeto the end
part seesa little different field thanother straight part of the conductor.Basically,
thefield oppositeto theleadsideis enhancedbecausetheleadcomeclose. Thefield,
B, producedby a singlecable at distancer is approximatedby a filament current,
I.
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This muchof field is the contributionof the oppositeturn to the field at pole turn
whenwe replacer with thedistancebetweenpole turns, to. At the abovementioned
end straight section,rbecomesw/2 and the increaseof the field is
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This is just like having doubledcurrent in the oppositeturn. For the convenience
of units

ABTesla = 0.02
IkA
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Taking I = 7000A and to = 2cm, equation2gives

= 0.14T 4

This is not negligible. Sincethe innerconductorhas4 dependenceof about4kA/T,
The quenchcurrentwill be lowered by 560A at this point. Since the splice leadis
short but longerthanthe distance,w , the 3D effect will reducethe enhancement.
Still at leasta few hundredamparesmay be affectedby this field. Iron yoke does
not coverthis regionandthehighestfield maynot beexactlythis point,but if there
is sameorder ofinstability nearend, the probability to havequenchin the opposite
lead side should be higher. Recentobservationof quenchesat straight sectionnear
leadendin the oppositesideof theleadcanbe interpretedastheeffect of this splice
field. If we changethe shapeof the splice, we could recoverthis loss of current
margin. Doesit worth to do?
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