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34 Maple Street Milford, MA 01757-3696 U.S.A. 

[T] 508.478.2000     [T] 1.800.252.4752     [F] 508.872.1990     [W] www.waters.com 

To: File located in SAP DIR TE0082943EQ
From: Ed Jackson

Date:
Jan 24, 2017
Re: Rationale to justify Acquity BSM Prime pump testing on TE82943 Tester.

Objective

The object of this report is to describe the test method and justification of a test as a Production Support Check (PSC) for performing Pump Prime on an Acquity BSM pump PN 186015000(IVD), PN 186015000 and PN 186015001. 

Background

The BSM must be primed before any functional testing can be performed.  The Prime Test is performed with two fluids, 100% IPA and 100% MeOH.  A solvent select valve at the input to the BSM main pump provides the fluid selection.  The pump accumulator pressure transducer readings are monitored during test, and the last 60 seconds of pressure data is averaged.  It can be determined which fluid is being primed by monitoring the pressure.  Thus a check as to if the solvent select valve performed properly.  

The monitored pressure is also checked for pressure drops during the last 60 seconds of prime.  An excessive number of pressure drops can be an indication of a loose connection in the input flow path.  
Summary and Recommendations
Conclusions

The Prime Test is useful in finding loose input line connections as well as determining the proper functioning of the solvent select valve.  It also serves the purpose of priming the pump with MeOH that will be necessary for other testing that follows.  The data captured and charted clearly shows the characteristics of a good prime operation and that of a prime with a loose input connection.  Both IPA and MeOH were used for this method, each showing their characteristics.  
Results and Discussion

Prime Test with 100% IPA:

The first Prime Test is performed using 100% IPA.  The priming is performed for a total of 6 minutes with the last 60 seconds being used for the testing criteria.  The last 60 readings (one per second) must first display no more that 6 readings below a threshold of 115 PSI, and if this is true, the testing data is averaged.  The average data must fall between the limits of 115 PSI and 280 PSI.  This testing checks input tubing integrity and solvent select valve functionality.  
Input tube integrity:

Input tubing leaks can display a characteristic of showing many accumulator pressure drops during prime.  This is due to drawing in air during the prime.  
Solvent select valve functionality:

The pressure readings average value will tell us if the pump is flowing 100% IPA or 100% MeOH.  This is due to the Dynamic Viscosities of the fluids.  (2.381 for IPA and 0.55 for MeOH).  The associated pressures are dramatically different and this value is used as a way to determine which fluid is being pumped.  The solvent select valve has input line 1 placed in MeOH and input line 2 placed in IPA.  Thus for the IPA prime test, the solvent select valve is set to input line 2, and the expected average pressure will be 115 to 280 PSI, indicating the solvent select valve functioned properly.  
The charts below were run to show what a successful extended IPA prime would represent.  
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The chart below represents a loose input line fitting.  The fitting was only slightly loose, yet not enough to show a visual leak of IPA.  In this case it can be shown that the average pressure is 176 PSI, which corresponds to IPA and thus indicates the solvent select valve functioned properly.  However there was 10.6 pressure drops per minute which is characteristic of a loose input line connection.  
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Prime Test with 100% MeOH:

The second Prime Test is done with 100% MeOH.  The same testing method is used while the test limits and number of pressure drops are updated to correspond with 100% MeOH characteristics.  The last 60 readings (one per second) must first display no more than 1 reading below a threshold of 15 PSI, and if this is true, then the testing data is averaged.  The average data must fall between the limits of 15 PSI and 85 PSI.  This testing checks input tubing integrity and solvent select valve functionality.
The charts below were run to show what a successful MeOH prime would represent.  
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The chart below represents a loose input line fitting.  The fitting was loose enough to show a visual leak of MeOH.  In this case it can be shown that the average pressure is 45 PSI, which corresponds to MeOH and indicates the solvent select valve functioned properly.  However there was 8 pressure drops per minute which is characteristic of a loose input line connection.
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The accumulator pressure readings while priming, for 100% IPA and 100% MeOH, are vastly different.  This is useful because there is no overlap in the possible ranges of pressure produced by this design.  An email from RDE is referenced to show the calculated pressure ranges for 100% IPA and 100% MeOH.  It is clear that there is no uncertainty in determining the solvent, based on pressure, thus determining the solvent select valve’s position.  
[image: image11.png]Re: BSM Prime back pressure
Wen Lu {0 Edward Jackson

HiEd,

I attached the calculation for -Class BSM. Pump B and Pump A have the same tubing length. So their back pressure should be almostthe same.

BSM I-Class Pump Priming Back Pressure 186015000 (279002450) , Fluidic Drawing 735001518 — Pump B
100% Dynamic Tube
Temp | Flow |pressure | Density LTol+ | LTol- IDTol+ | IDTol- nominal | Tol- DP | Tok+DP
MeOH at viscosity |REF Desig| ASSYPN Description arv| Length 1D (in) Solvent [solvent%
(degC) |(mi/min) | (psi) | (g/em3) (in) (in) (in) (in) DP(psi) | (psi) (psi)
200 (cp) (in)
2 4 147 | 0791 | 055 | T13 430001195 |Accumulator Transducer to Vent Valvel 1333 | 006 | 0.06]0010| 0 | 0002| MeOH | 100% | 1763 | 1755 | 43.22
20 a 147 | o791 | o055 9 |a30001893 Vent Valve To Waste 1225 | 006 | 0.06]0010| 0 | 0002] MeOH | 100% | 1620 | 1612 | 3974
hitp://www.ifa.hawail.edu/instr-shop/SDS/Methanol.pdf [sum
BSM I-Class Pump Priming Back Pressure 186015000 (279002450) , Fluidic Drawing 735001518 — Pump B
Dynamic Tube
Temp | Flow |pressure | Density LTol+ | LTol- IDTol+ | IDTol- nominal | Tol- DP | Tok+DP
100% 1PA viscosity |REF Desig| ASSYPN Description arv| Length 1D (in) Solvent [solvent%
(degc) | (mi/min) | (psi) | (g/cm3) (i) | (n) (i) | (n) opipsi) | (psi) | (psi)
at20c (cp) (in)
2 4 147 | 0785 | 2381 | T13 |430001195|Accumulator Transducer to Vent Valvel 1333 | 006 | 0.06]0010| 0 |0002| WA | 100% | 7630 | 759 | 18712
2 4 147 | 0785 | 2381 | 719 430001893 Vent Valve To Waste 1225 | 006 | 006]0010] 0 |0002] 1A | 100% | 7012 | 6978 | 17203
hitp://www.celsius-process.com/pdf/isopropanol.pdf [sum
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