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Introduction 

Any detectable leakage emanating from the argon storage dewar is undesirable; not 
only from a safety standpoint (eg, cryogenic burns, asphyxiation, etc.), but also small 
amounts of air back diffusing through leaks can render the argon unsuitable for the 
future physics experiments to take place within the cryostats. Whereas leakage 
through some of the control and manually operated valves on the dewar does not 
necessarily infroduce any of the above hazards directly, it could be high enough to be 
an economical, and perhaps an operational nuisance. Contained in the following is a 
compilation of the final leakage rates associated with the dewar during the period of 
January through May of 1990 and the raw data from which they were derived from. 
Also contained is a calculation of the total maximum allowable leakage rate int%ut of 
the dewar. 

The general strategy employed while leak checking the dewar was to eliminate all 
leaks found which could be relatively easily stopped and to reduce the more difficult 
ones to an acceptable level. Leakage past the seats/plugs of control and main relief 
valves in addition to leakage past the ball seals in the diverter valve fell into the latter 
category. Helium mass spectrometer leak detector (HMSLD), rate of rise (ROR) 
method, and throughput calculations based on effective pumping speeds were the 
means used to determine leakage rates. Usually the HMSLD method was used to 
detect the numerous smaller leaks (1 OE-S to 1 OE-1 0 std eels) which were eventually 
stopped by thread tightening, gasket replacement. redesign, etc. The ROR method 
helped measure the leakage past valve plugs and establish outgassing rates for 
volumes deemed as being tight; ie, no detectable leakage using the HMSLD. The 
throughput calculation was used only to determine the relatively large leak past the 
plug/seat of the vaporizer valve. 

A sample calculation of each leakage rate determining method is attached to this note. 
All leakage rates are given for helium gas at one atm differential. 

Results 

Plug/Seat Leakage 

BasedonROR 
VALVE -FUNCTION ISOLATED ROR LEAKAGE RATE 

VOLUME 
Control Valves: PV611 A-gAr to cryostats 330cc 4~min 9.1 E-6 std eels He 

PV62SA-IAr from trailer 330cc 1~min 1.1 E-6 std eels 
PV638A-IAr to cryostats 330cc 3~min 6.9E-6 std eels 
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Manual Valves: MV617A-diverter, low 1440cc <0.15 psi/day <BE-3 std cels 
MV617A-diverter, high 10BOcc 1 psi/day 5E-2 std cels 

Based on HMSLD 
VALVE-FUNCTION SENSITIVIlY READING LEAKAGE 

RATE 
Main Relief Valves: PSV620A-16 psig set 1.BE-10 std CC/S 20x500 1.BE-6 std cels 

PSV619A-65 psig set 1.5E-10 std CC/S 6Bx500 5.1 E-6 std cels 

Based on Piping/Pump Throughput 
VALVE-FUNCTION PUMPING PRESSURE LEAKAGE 

SPEED RATE 
Control Valves: PV601 A-vaporizer control 2600cels B.5E-2 std CC/S~ 

Other 

BasedonROR 
ISOLATED VOLUME ROR LEAKAGE 

RATE 
Dewar: 7.6E7 cc O.4Wday 6.2E-5 std cels 

Based on HMSLD 
Miscellaneous items to include: all piping and tubing, flanges, valve packings, gages 
transmitters, thermal relief valves, rupture disks, shut off valve plug/seats, internal 
condenser and bayonet caps. All gave no indication on the detector which yields a 
maximum leakage of 1.BE-1 0 std cels He per item. 

Discussion 

The maximum allowable total leakage into/from the dewar has been found to be 
3.1 E-4 std cc/s He by calculation. This assumes that a 0.1 ppm oxygen impurity level 
is not to be exceeded for a 5 year period. The only leakage found that exceeds this 
requirement is past the ball seals of the diverter valve and through the plug/seat of the 
the control valve for the vaporizer. The only other leakage rate that comes close to this 
upper level is the final RDR of the dewar volume itself. This, however is due to 
outgassing of the walls and piping and is thought of primarily as a base number for 
future reference. 

Leakage past the ball seals has been found to be much greater than the calculated 

- maximum. This has been determined not to be a problem for the following: 
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the maximum pressure to the uploading or high relief side can be no greater than 16 
psig and any leakage through the diverter is stopped at the rupture disk or relief valve, 
both of which leak less than the maximum allowed; since the leakage through to the 
leak "tight" low pressure reliefs is far less than that to the higher side and given the fact 
that the diverter will only leak to the low pressure side during very infrequent trailer -fill 
operations, leakage past the diverter valve is acceptable in both directions. 

A calculation attached to this note assumes that all argon gas leakage past the 
seat/plug of the vaporizer control valve is equivalent to a liquid flow which is 
vaporized. The vaporization per day due to this leakage adds only 1 % to the total 
amount expected as listed in the vendor dewar specifications. Although this 
calculation appears to use conservative assumptions, it does not take into account any 
reduction of seating force due to the differential contraction between the plastic plug 
material and its metal seat. This effect should be insignificant but the heat leak will be 
closely monitored during the initial fill of the dewar. 

Conclusions 

The 20,000 gallon argon storage dewar inside of D0 Assembly Building has been 
thoroughly leak checked and has been determined to be "tight" or leaks far less than 
maximum levels established by calorimeter physics, operational or economic 
concerns. 

-




ri----------~~:_----------~--------------------~ 

114" 

MV603A 

MV60SA 

MV604A 1/4 • 

DPI
606A 

) ) >' 
4" 2"X1" LN TO

-D 1>4 J FtR OUTSIDE I LEGEND 
MV678UV IJ.TUBES I VENT J, 

MV675UV 

-

PI679UV 

I ~ MV640E DPI- differential pressure Indicator 
OPT- differential pressure transmitterTG680UV r--OPERA'tiONI---L---1UPLOAD 
HX· heat exchangerI ,...- -- .- - ....RD- I I PSV- I • RD- MV- manual valve 

MV

MV633A 

PSV-

634A 

] 

G3GA 

618A PI- pressure Indicator 
G32A PSV- pressure safety valve 95PSIG 

PT- pressure transmitter 
pv. pressure control valve 

4"X1" MV681UV GENER.tL 

I--tl 1>4 ]LN 'Dd-+ REUEFTEST 
RD- rupture disk 

MV635A TG· thermocouple vacuum gage 
150 PSIG 

114 • VENT~GN2 
MV622N !.U.E. 

FILL CONNECTION PV615N 

!nI..A !I' ''''1 Ii 
PV625A 

1.5' 1.5" 
X3' X3' 

TG629V 

FROM LN2 DEWAR mn· Indicates U·tube connection PSV614N 


PT655N 
 WJ..ti 
~ 

MV656N PV612N CRYOSTAT CONNECTION 150 PSIG 

!!1.GA1.5' 

X3' 
 PSV809A' 

PV611A 

1.S"TO PSV620A 
X3"PLOT 2' 

PT653A1/4 

HX613N UQUIDAROON 
20,000 GAL. 1S,ooO MAX FILL 

1S0PSIG 

MV664A 
PSV630AAR3CJII 


PURITY E-E-Il~IO--+----I 


TEST MV616A 

CRYOSTAT CONNECTION 112' PV601A HX602A 

~ MHILA N:JTES 1. FOR TAG DESCRIPTIONS, SEE D0 P1PING COMPONENTS-EN 193 

PV638A 2. SUPPLY AIR TO PVEi01A, PV611A, AND PV638A IS DIGITALLY CONTROLLED BY SOLENOIDS 

3/90 
C2); 

http:GENER.tL


I & 


ttJ.( $, / y/(; -tl In:! (".c/$ Ik I1S h~/J",'1A- ~41 4(~Wt!'/. 

I,I.f€ 3 f1 ~s (lfJ611 VI/'1.~ ft;r I~ ~e' /0 'p~ 

[/: ,715" (1,")"-~3b X(Z,~j ::: 1'oc~;;. 
1IA.lv~ ,e'o/:.. 


j?1/6/IA ~It() """,'", kr 

PV(p2J,tJ 0" //0 ".....; YI 


pa/~3/,1f ~//O~~ 


PII(,/sN'* ~ I 10 14-1'~ 


f ~c4ibR0)1. 1{Ji£V:: 
(76b/tJ1If)~X,f ~p 

~ /,37 )(Io~'j e:e) ""T ffe 
vJv~ V 

pI; {PI/ A '1. / '11(/'" 9!!}-u ff~ 
Pv "zsA t.t xto-' '& tfe 

7 
f1; l:/'?G A {po t:t ~to-(, s!!!-~ tf t:, 


PtJ M)'tJ 9,7'110-' ~< He (tlf({W I ,..... /f,·p/it") 


-




~)1~ (l( CAJlAAj ~ V4,r""f~eS: 

S7)( /0 ~r -PI:y~;.. (17()) -:: 1050 #,/,.:.". 
'" 72- .{J+"f(j--; 

~ V~,.. ; 'ZA--1'-0 1;'\ jll'" tI"{J: 

f,~ teL/c";~ OK. 7 

.... 



~ QL j CT 
Z;>:O (D,V X rJI~/r) _~evt, (Q:.::T.J 

Cr~ '):l, IIC ;:; " (, 0 ~ 


I ~
D,- ::- ~ '-I /D -& 9+"..$2 Ce0 

s, f '1./0-4(; (I, ul})5 = 
~gO - F 


~ I.~ f/t- /O ~ a-/s

(P? rsi J\e, ~t/i(,r lJ~e: 

(Po j9;() X ~iX)i)-'O $trJf~1> 

5".1 X10 ~(. ~f/cch 

5.1 XIO-~ LL 3,/ X/o-t/~

!/" I<;'(,e~ VJv= ()~ 7 
-




- la-~ 

-., 



VHe = -:;, 'I xl0 -/7- V.R1h- (~) 


t).N jtrl.. VD/~: 

& ~7HU /fk~-:t 

(! e lAo :: 2-0/c£.
)'''' .......,e {)t;w-- = l/( Ec(z) -I- ce) :: -1(. if 1<1 

;-{~;~~~w..J/(! Pd:~'7e arlit! (-/o/,~) 
, Ec: q.rfl/o-n-(f.K K(0 fp) o/s 

:z ,(,></0-' 04..4' 
~C!.. -' ::= (.~ X10- f (Jet1 

,~ 

\. 9ft.Yj.L '/)t#I...... : ':j./ K/o- f ec.h 'v~ 

,


