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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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TfH' hif!h ~t'n~iti\"ity of tracl'r-gas ddt'('tor~ PO>'f'S onl' particular prob­
km. That i>" tlwrr Illay be false leakage indications due to permeation 
through lI1atf·ridb. Hf'liulJI is a particularly difficult gas in this regard. 
The III'fllli'alien of hr·lilllll through a l-ineh-diamrter O-ring is sufficient 
to produce a rt'adily deteeiable helium pressure in the te~t volume. When 
prolling with hdilllll ga~, carf~ "hould hI' rXNcised to keep the helium 
frull) all O-ring" in tIl(' ~y"tt'm. Aitt'r all othpr portions of the system 
hay!' bepn "'ak chcrked, til(' inrli\·idllal O-ring seals may be checke~q. A 
pnllll'lItiofl "ignal lIlay he t'('parat('d from a true leak by the rate of the 
..;igllal rl'''fiOIlSI'. Thl' n'''pOflH' of a tru(' leak is related only to the system 
tinle COll,,;tant if dou:):('-It~ak prolllpllls an' ignored. Permeation signal 
r('~ponsc tiIlI,· i., r!'lated to the tillw rl'quired for the cstablishment of a 
:iifflJ"ion gradi!'nt through the matl'rial. A typieal value of permeation _ 
n'sp(\n~f' t inl(' for C)-ring lI1au'rial~ i" about. 1 hour. Then'fore, if helium 
i.'; applil·d to an O-rillg, a quick rp~r)()[)ti(' indicates a true leak, while a 
long-t!'rJn hlllld,l!' ~ignifif';; pernll'ation. The proceSH of permeation 18 

parti(,uiarly' nhnoxiuu:-< till(' to the far.!. that it posscsses a long cleanup 
time. ()n,·!' !lI'lilllll has pend.rat/·r! through an O-ring, many hour:; of 
/llllllpllll! Will h.· r.'q1lirt'd hdoft' the :signal cleans up. The pn~;;ence of 
only it f.·w O-rilll':~ is /'lIollgh t.o produ('t' IL signal which will eomplctely 
"aturat., r/:,' i"ak detector. WllI"o Iarg(· ~y~'t'IIi~ arc baggpd or hooded:TI 
i~ ad\"i~a!):·· 'e; j"olatt' t.he O-rings from thl' helium atmosphere with a 
i'lOU·(,ti\·,· gH;; hlanket Of hy some IlH'('hanical means of isolation. 
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This report was done with support from the 
Department of Energy. Any conclusions or opinions 
expressed in this report represent solely those of the 
author(s) and not necessarily those of The Regents of 
the University of California, the Lawrence Berkeley 
Laboratory or the Department of Energy. 

Reference to a company or product name does 
not imply approval or recommendation of the 
product by the University of California or the U.S. 
Department of Energy to the exclusion of others that 
may be suitable. 
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