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We hadbeenusing "squarekey" method in the keyingof DSA seriesand DSO
seriesmagnetsuntil recent changeto the "intermediatemethod". This keying
techniqueassumedthat the insulation of the conductorshould not be damaged
until the pressureexceed30 ksi. The lab test of KAPTON insulation showed
the upper limit of the pressureis in this range. Although, we had a serious
turn to turn short problemsin the last seriesof long magnets. So far we have
managedit by modifyingthe keyingmethod.But thefollowing questionremained
unansweredat that time.

* Why the KAPTON insulation fails with much less pressurethan the lab
test breakdown pressure?

* Why the short circuit happensalways in the midplane?

To studythe pressuredistribution in the width of the cable,Fuji pressuremeasur
ing sheet"prescale"wasusedin D5A322 andDSA327. DSA322result is reported
in TS-SSC-91-046,where only the resultsat the end part was presented.Fig.1
and 2 are the results from DSA327 at the streight section. It is clear that there
is a very large pressuregradient in the mid plane, while there is not so large
pressuregradient in the pole.

The reasonfor the large gradient is the tolerancein the key-stoneangle of
the cable. The specificationfor the inner cable is 1.2° ± 0.1°. II the error comes
with randomfluctuation, the turn number 19 will averagethe error. But the real
distribution of the conductorkey-stoneangle is shownin Fig.3. The deviation
from the specificationis fairly stablein thebatch. This meansthe deviationfrom
the designedvalue is multiplied by the turn number. Another fact is that the
key-stoneanglehas a tendencyto havethe lower edgevalueof the specification.

In addition there is a discrepancybetweencable specificationand the cross
section as shownin Fig.4. Actually, the cross section required key-stoneangle
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is 1.2151°. Therefore,the midplanecoil anglesin most of the magnetsare more
than 1° off from nñdplane. This can easily make the inner edgepressurevery
high comparedto the outer edge.

If the midplaneangle is off by 1°, the pressuredistribution in the midplane
becomeslarge but the coil cross sectionis an arc and, sincethe forcehas to be
transferredthrough many layers of conductors,it becomediffused by the time
transferredto the pole. This explains the lack of the pressuregradient at the
pole.

Sincethe systematicerror of the key-stoneangleis very large, it might have
affected the coil size andthe field quality of the magnets.If we correct the key
stone angledeviation,we should not havethe insulation damageevenif we use
"squarekey method".

2



DSA327 inner coil Q2
20

15

10

5

0

ID

a

a
U
a

0 2.5 5 7.5 10 12.5
position from inner edge mm



r

DSA327 outer coil Q2
20

15

10

5

0

ID
r4

a

I
U
C

0 2.5 5 7.5 10 12.5
position from inner edge mm



n

Reel SSC 3-1-0047
measured beginning 21-Feb--1991
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