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MEMORANDUM

To: E. 1 Pewitt, Project Manager

From: t. Tinsley, Project QA/QC Manager
A. Koca, QA Engineerg -

Date: November18, 1991

Subject: Trend Analysis - 50MM MagnetProject

Attached for your information is the third DiscrepancyReport Trend
Analysis dated 10-28-91.
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FNAL/SSC50 MM MAGNET PROJECT

TREND ANALYSIS
10-28-91

The total amountof DiscrepancyReportsat this point for MagnetsDCA 310 through
321 coverthoseFNAL activitiesfrom IncomingCable Inspectionto Final Assembly.
The rangeof time was 31 weeksfrom March 21 to October28, 1991.
MagnetsDCA 310 through314 havecompletedCollaredCoil End Clampinstallation
andcanbe comparedat this point for possibletrends.

L Status:

TotalDR Populationup to 10-28-91is 252. Open 53 21. %, Closed 199 79 %

This populationis shownon thecharttitled ‘Distribution of 252 Discrepancy
Reportsfrom 3-21-91 to 10-28-91" which placeseachDiscrepancyReportinto one
of the five problemareagroupsbelow.

IL ChartDefinitions:

Material relatedto Magnetcomponents,parts, their designand
acceptancefor use

Manpower relatedto humanerror or actions

Method relatedto the fabricationandassemblyprocessandthose
actionswhich completeeachstep

Machine relatedto the acceptabilityanddesignof tooling, partsand
equipmentusedin the fabricationandassemblyof a Magnet

Measurement acceptabilityof electrical,dimensionaland mechanicalchecks
takenduring fabricationandassemblyof aMagnet

III. Summaryof ProblemAreas:

The Magnetwith the largestamount20%of the DiscrepancyReportswritten is
the PracticeMagnetDCA 310with associatedTooling andTravelerproblems.
The diagram‘Distribution of DiscrepancyReportsper Magnetasof 10-28-91"
showsthe populationof DRs to date.

MagnetsDCA 310 through315 havecompletedtheCollaredCoil End
Clamp installationstageandDCA 312 appearsto havethe leastamountof
problems,but the G.D. Magnet DCA 313hadan increasein DRs. The next
Magnet,DCA 314droppedin totalDRs, but DCA 315hasshownanincrease.
This is shownin thediagram"142 DR’s For Magnetscompletedup to Collared
Coil End ClampInstallation 10-28-91".
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The areaof Materials is the major problemareaandappearsto be consistenton
the later Magnets. The areaof Measurementis behindMethods,but is on the
increasedueto the amountof testingdoneasMagnetsprogress. This canbe
expectedandseenon diagram‘Distribution of 252DiscrepancyReportsfrom 3-
21-91 to 10-28-91".

The following is abrief summationof majorproblemsthat haveoccuredfor
thoseMagnetswith fifteen or moreDRs written up to 10-28-91.

DCA 310
1. Repairedor removedCollapsedCable.
2. ReplacedPultrusionsthatfailed theHi-Pot Test.
3. Skin Strain Gagesnot installed.
4. RepairCoil to BeamTubeShort.
5. Re-cleanCollar Packswith Weld Splatterandcontamination.
6. Repairedtorn B-Stage.
7. Scribeline on Wedgesnot in center.
8. Beam TubeBall inspectionfailure.

DCA 311
1. ReplacedPultrusionsthat failed Hi-Pot Test.

Skin Strain Gagesnot installed.
Repairedturn to turn short after R.E. Clamp installation.
RepairedcutVoltage Taps.

5. Repairof chipsandcoil damage.
6. Beam TubeBall inspectionfailure.

st with 20K MLI not to Rev. 9.5" changedto 12".
10 epairedTurn to Turn short.

Inner/OuterCoil orientationoff.

DCA 312
1. Replacementof PultrusionBus thatfailed electricaltest.
2. Re-cleaningof Collar Packswith weld flash materialpresent.
3. Re-cleaningof Strain GagePacksfrom corrosion.
4. Surfacechip thataffectedelectricalcheckwas found
5. Repairof tornB-Stage.
6. Repairof Cable that uncoiledduring the insulationprocess.
7. Beam TubeBall inspectionfailure.

DCA 313
1. Torquechangein R.E. BushingScrews.
2. Two OpenVoltage Taps.
3. HeaterStrip shortingto R.E. Cap.
4. Cleaningof Metal chips from Collar Packs.
5. Repairor torn or scrapedB-Stageor Kapton.
6. Repairof exposedstrandsin cableandwire sprungoutof matrix.
7. Metal chip problems.
8. Beam Tube Ball inspectionfailure.

andcorrected.
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,Ifl 314
‘2 roblemwith postweld electricalresistancechecksdueto temperature.

Replacementof Pultrusionthat failed electrical check.
3. G-10End Piecerepairs.
4. Replacementof BeamTubedueto Kaptonnot applied correctly.
5. RepairCableStrandthat was out of placeduringWinding.
6. Repairof torn insulationon cableafter Curing.
7. BeamTubeBall inspectionfailure.

DCA 315
1. BeamTubeBall inspectionfailure.
2. Replacementof wrinlded HeaterStrip.
3. Repairof B-Stageor Kapton.
4. Crackin G-10 LeadEnd Key.

DCA 316
1. RepairKapton that movedout of its position.
2. RepairVoltageTap thattestedas open.
3. Metal chips found andrepairsmade.
4. RepairedTorn Kapton & B-Stage.
5. Coil 2015RepairdamagedPreformShimthat raisedout of slot.

DCA 317
1. Disassemblefor turn to turnshort in coil 1007.
2. Kaptonwith indentions,spots,hole or torn.
3. LeadEnd Saddlecut too short.
4. BeamTubewith scratch in Kapton.

IV. Conclusioit

The major problemsstill lie in the areasof Materials,Methodsand
Measurementusedin the fabricationand assemblyof the 50MM Dipole Magnets
asshownin thediagram‘Distribution of 252 DiscrepancyReportsfrom 3-21-91 to
10-28-91".

MagnetDCA 312 appearsto have theleastamountof problemsandshowsthe
leastamountof Material problemsreported. Seediagram"Total DRsPer
Magnet10-28-91.

3 Attachments:
1. Distribution of 252Discrepancyreportsfrom 3-21-91 to 10-28-91
2. Distribution of DiscrepancyReportsper Magnetasof 10-28-91
3. 142 DRs for Magnetscompletedup to CollaredCoil End ClampInstallation

8-17-91

CompiledBy:
A. Koca, QA Engineer
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FNAL/SSC 50 MM MAGNET PROJECT

DISTRIBUTION OF 252
Magnets
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FNAL/SSC 50 MM MAGNET PROJECT

Distribution of Discrepancy Reports
per Magnet as of 10-28-91

Magnet Material Manpower Method Machine Measurement Total

DCA31O 17 3 10 6 14 50

DCA311 8 3 12 0 15 38

DCA 312 6 o 11 1 5 23

DCA 313 12 3 11 2 10 38

DCA314 8 1 9 1 3 22

DCA31S 12 4 2 4 2 24

DCA316 11 0 6 0 2 19

0CA317 9 2 3 0 5 19

0CA318 2 0 3 0 0 S

DCA319 6 0 0 1 1 8

DCA32O 1 0 0 0 0 1

DCA321 1 0 0 0 0 1

DCAXXX 1 0 1 0 1 3

Totals 94 16 68 15 58 251

Cable=1 DR



FNAL/SSC 50 MM MAGNET PROJECT

142 DRs FOR MAGNETS COMPLETED UP TO COLLARED COIL END CLAMP INSTALLATION
10-28-91

Material Manpower Method Machine Measurement Total DRS
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