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Jan 24. 2017
Re: Rationale to justify Acquity BSM pump Test Dynamic Leak Manifold to Filter Tube on the TE82943 Tester.

Objective

The object of this report is to describe the test method and justification of the test as a Production Support Check (PSC) for performing the Dynamic Leak Manifold to Filter (Vent Valve to Filter/Mixer) testing of the Acquity BSM pump, PN 186015000, PN 186015000IVD, and PN 186015001.  
Background

The Dynamic Leak Test from the Vent Valve to Filter/Mixer is performed on the BSM pump at the end of all of the flow rate and dynamic leak testing.  The intent of this test is to provide a level of confidence in the assembly of the instrument’s tubing connections, where the Vent Valve connects to the Filter/Mixer.  Test Engineering developed an automated method to detect gross leaks of these connections in order to add value in verifying this section of the pump’s plumbing.  Given the orientation of the components in a BSM, this test is inherently subject to imprecision and inaccuracy of the actual leak rate for these connections.  
Results and Discussion

The Dynamic Leak Vent Valve to Filter/Mixer test is run by dead-ending the system output of the BSM pump and then setting the flow rate to a variable flow while maintaining a 10,000 PSI back pressure.  After two minutes of stabilization at 10,000 PSI, the flow rates are averaged over the last minute.  It should be noted that the software loop used under this method is provided via asynchronous RS232 communications to the pump.  The pump flow rate command and the pressure read command loop can take up to two seconds, however the number of readings per minute is consistent.  There is also a pump ramp function for each of the flow rate commands.  However, the dynamic leak rate will equal the flow rate commanded, given normalization of the data as described above.  
Diagram of test setup:
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While this tester is checking for leaks between the Vent Valve and Filter/Mixer, it should be noted that the pin plug, which dead-ends the fluid path, is five connections away from the Filter/Mixer.  Therefore, leak values reported may be artificially enlarged due to the additional path, which is inherent to testing.  
When we consider the additional leak potential of the test box in addition to the inherent variation in the leak rates calculated, this method can only be considered as a rough check for gross fitting leaks.  
Conclusions

The Dynamic Leak Vent Valve to Filter/Mixer Test for the BSM pump is designed to provide a comprehensive level of confidence in the instrument’s build tightness.  The test limit (1 uL/min) is wide enough to allow for the inaccuracies and additional leak potential of the test setup; 440 nL/min is a common measurement.  It is a method to detect gross leaks in order to provide some value in verifying an unvalidated assembly process.  
The alpha-risk, or risk of the test failing a good product, is more likely than the beta risk, given the additional flow path in the test.  Beta-risk, or risk of passing a bad (leaking) product, is minimal given the predominance of alpha risk as well as that the precision of the leak measurements are, at a minimum, 500 fold more sensitive than the pump’s minimum flow rate.
The failure of this test to capture a leak in this assembly is low risk given that the pieces are easily accessible by field service engineers (FSE) and customers alike.  Given this orientation information, it allows the FSE a high level of detect ability and a high level of serviceability if this section needs attention during installation (Which is always performed by a FSE).  
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