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1. Oil dirt on HPL surfaces  
 

Checked that oil dirt remained on all  

 the HPLs (all batches)    

 - Found that the stripe pattern created by the  

    cleaning procedure was barely visible and  

    just partially performed.  

 - At some places of the HPL sheets , the oil  

    dirt still remained  was thick.     

Before cleaning  

After cleaning by IPA only 

After cleaning by thinner  



2. Oiled layers 
 
- Opened a RE4/2 test bottom gap (HPLs from batch 12)  
 
- The bonding strength seems to be good enough, but the surface layer of the HPLs were  
   easy detached like a stacked paper layer. (HPLs are mechanically fragile !) 
   -> Phenol resin seems to be very poorly smeared into the craft papers. 
         Spacers were detached due to lack of the rigidity of the HPLs  
- Places where the phenol resin was well smeared -> dark    
         Otherwise ->  bright and having microscopic bright spots   



- We expect that the oil pattern could be nicely formed only when the oil/heptane is well  
   attached on the phenol-covered surface of the HPL.   
 

- Bad condensation of the oil could be due to two different factors  
  1) Oil dirt (microscopically thin layer remained even after cleaned by IPA and thinner) 
       (Still greasy even after cleaning by thinner & IPA)  
  2) Poor condition of smeared phenol resin into the craft papers  
       (The color is brighter and having white microscopic spots)    

Bad oiled patterns especially on the places that the phenol was poorly smeared.     



Good oiled patterns on the places that the phenol was relatively well smeared.     



Gap produced with old HPLs 

Gap produced with new HPLs 

Gap produced with old HPLs Gap produced with old HPLs 



3. Silk data for RE4/2 test gaps  

- Mean value of the graphite surface resistivity  
  = 191.6 ± 26.0 (sigma) kΩ/square   
  The desirable value lies bet. 50 ~ 200 kΩ/square  
  The value seems to be ~ twice larger due to  
   cold weather  (the temperature ranged 10 ~ 15 oC)  
  The temperature was NOT well controlled during  
   the January shutdown period.    
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4. First HV data for RE4/2 test gaps 

- The first HV test for 10 RE4/2 test  
   bottom gaps seems to be good.  
 

- One gap was disconnected from   
   HV cabling at somewhere -> drop it !   
 
- All the rest 9 gaps were QC certified !  
 
- At 6.0 kV, i ~ 0.2 μA for all the gaps   
   At 10. 0kV, maximum i = 0.74 μA  
   i(120h)/i(63h) < 1.0  for all the gap  
 
- But we expected the currents of the test gaps  
   should be smaller than the normal gaps  
   to be built with a right resistivity range !   
   (the resistivity of the HPLs in batch 12 is higher)  
 
- The good HV test results for just 7 days results  
   do not guarantee long-term stability without  
   solving oil problem.      
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Set at 10.0 kV at t = 20.0 h, and at 9.6 kV from 21 to 120 h for the long-term test.  



1) Conclusions 
 

     - The condition for the oiled surfaces looks too poor compared to the previous 

gaps produced in the old production.  

 

     - Cleaning thinner & IPA is NOT a right solution for the delivered HPLs.  

 

     - The cleaning procedure might not properly done for the current HPL 

delivered on the last December.  

       For the next HPLs to be delivered to KODEL, we ask the same cleaning 

process done for the old HPLs used in the previous gap  production.      

 

     - The surface resistivity should be in a range from 50 to 200 kOhm/square.  

        -> Temperature control problem will be fixed.  
 

 

2) Discussions 
 

     - What do we do for the other HPLs to be used for the gap production ?     
 

5. Conclusion & discussions  


