LifeASSURE™ BLA Series Filter Cartridge Installation Integrity Testing

The installation integrity test was developed to provide customers proper installation and operation instruction of LifeASSURE™ BLA series
filter cartridges. The method, called a Pressure Hold Test, is based on gas flow through the water-wetted membrane and can be conducted
with any number of LifeASSURE BLA series filters. The method can be conducted either manually, or with 3M Purification Inc’s CUNOCheck™ 2
automated integrity test instrument. The installation integrity test is intended to verify proper installation of filters and is not correlated to
bacteria reduction.

1. Definition

The Pressure Hold Test (PHT) uses a sensitive gauge to measure the decay of pressure across the filter membrane. This pressure decay
occurs on a closed volume of gas on the upstream side of the membrane as the gas flows from an area of higher pressure (the upstream
side of the membrane) to one of lower pressure (the downstream side).

The Pressure Hold Test uses the following equation;

DP = — x K
Vhsg
Equation 1.
Where:
= Total maximum allowable gas flow rate for all cartridges installed (in cc/min)
= 14.7 psi (1013 mbar)
Vhsg = Upstream filter housing volume (cc) less the volume occupied by the cartridge(s)
DP = Allowable pressure loss (psi/min)

The allowable pressure loss for a given filter housing and LifeASSURE BLA series filter arrangement is calculated by determining:
1. Vhsg, the upstream filter housing volume (cc) less the volume occupied by the cartridge(s)

2. Q, the total maximum allowable diffusion rate for all cartridges installed (in cc/min).

Table 1 provides the diffusion rates for LifeASSURE BLA series filter grades. To determine the cumulative maximum allowable diffusion rate,
multiply the rate in the table below by the number of 10" equivalent cartridge lengths in the filter housing. For example, a housing employing
four (4) 30" long LifeASSURE BLA series grade BLA020 filters, would have a cumulative maximum allowable diffusion rate of 720 cc/min

(60 cc/min/10" length x three 10" lengths per cartridge x 4 cartridges = 720 cc/min).

Table 1. Diffusion rates for LifeASSURE™ BLA series filters.

LifeASSURE™ BLA Series Grade Maximum Gas Flow Rate (cc/min/10" eql.)
BLA020 12 60
BLA045 6 30
BLA0GBS 3 15
BLA08O 15 75




Table 2 provides the upstream filter housing volume (cc), less the volume occupied by the cartridge(s), for standard 3M Purification Inc.

filter housings. This measurement is from the inlet flange only. It is assumed that the upstream housing valve is installed at this flange.
However, if additional piping is included beyond the flange and before the valve, its volume must be accounted for in the total upstream filter
housing volume. Please consult 3M Purification Inc. Technical Sales or 3M Purification Inc. Scientific Applications Support Services (SASS) for
assistance in calculating the housing volumes of non-3M Purification filter housings.

Table 2. Filter housing upstream volume.

3M Purification Filter Housing Number of Filters Upstream Volume (cc)*
1ZVS1 one (1) 10" =1 2,274
12VS2 one (1) 20" = 3,702
12VS3 one (1) 30" = 5130
12VS4 one (1) 40" = 6,558
1ZMS1 one (1) 10" =1 2,274
1ZMS2 one (1) 20" = 3,702
1ZMS3 one (1) 30" = 5130
1ZMS4 one (1) 40" = 6,558
37WB1 three (3) 10" =3 13,712
3ZWB2 three (3) 20" = 21,782
3ZWB3 three (3) 30" = 12 30,465
37WB4 three (3) 40" = 15 37,644
57WB1 five (5) 10" =5 18,475
5ZWB2 five (5) 20" =10 29,230
5ZWB3 five (5) 30" =15 40,055
57\WB4 five (5) 40" = 50,310
87WB1 eight (8) 10" =8 26,172
8ZWB2 eight (8) 20" = 16 40,954
8ZWB3 eight (8) 30" = 55,626
87\WB4 eight (8) 40" = 69,598
12ZWB1 twelve (12) 10“ =12 50,768
12ZWB2 twelve (12) 20" = 24 78,716
12ZWB3 twelve (12) 30" = 106,624
12Z\WB4 twelve (12) 40" = 133,222

NOTE: * Upstream volume is calculated from the inlet flange. If your filter assembly has additional piping beyond this flange, you must determine its volume, add it to the upstream volume
of your housing listed above and recalculate the allowable pressure decay using Equation 1 on the previous page.



Maximum allowable pressure decay values for standard 3M Purification Inc. filter housings are supplied in Table 3. The pressure decay values
given in Table 3 are based on a constant gas temperature in the housing during testing. If using a non-3M Purification housing, or if the
upstream volume of your 3M Purification housing is greater than that listed in Table 2 (refer to * under Table 2), you must calculate a new
allowable pressure loss for your housing.

Table 3. Allowable pressure decay (psi/min).
LifeASSURE™ BLA Series Grade

3M Purification Housing Model
BLA020 BLA045 BLA065 BLA08O

12VS1 04 0.2 01 0.0
12VS2 0.5 0.2 0.1 0.1
12VS3 05 03 01 01
12VS4 05 0.3 0.1 0.1
1ZMST 0.4 0.2 01 0.0
1ZMS2 0.5 0.2 0.1 0.1
1ZMS3 05 03 0.1 01
1ZMS4 05 0.3 0.1 0.1
3ZWBt1 0.2 0.1 0.0 0.0
3ZWB2 0.2 0.1 0.1 0.0
3ZWB3 03 0.1 0.1 0.0
37WB4 0.3 0.1 0.1 0.0
5ZWB1 0.2 0.1 0.1 0.0
57WB2 0.3 0.2 0.1 0.0
5ZWB3 03 0.2 0.1 0.0
57WB4 04 0.2 0.1 0.0
8ZWB1 0.3 0.1 0.1 0.0
87WB2 0.3 0.2 0.1 0.0
8ZWB3 0.4 0.2 0.1 0.0
87WB4 04 0.2 0.1 0.1
12ZWB1 0.2 0.1 0.1 0.0
12ZWB2 0.3 0.1 0.1 0.0
12ZWB3 03 0.1 0.1 0.0
12ZWB4 0.3 0.2 0.1 0.0

Once you have calculated the maximum allowable pressure decay for your LifeASSURE™ BLA series filter grade and filter housing
combination, you are ready to perform the Pressure Hold Test.

2. Procedure

/\ WARNING

To reduce the risk associated with burn or system burst related injuries:
* Do not exceed maximum operating pressure or temperature limits.

* Do not use product for continuous service with compressed gases.
* Do not use with or expose this product to hot liquids (104 °F) or pressurized steam.

A CAUTION

To reduce the risk associated with exposure to contaminants:
 Always use appropriate personal protective equipment (PPE) when installing, operating or changing the product as per your standard
operating procedure.

 Ensure that inlet/outlet valves are closed and all system pressure has been relieved prior to opening the system to atmosphere.

1. Install the filter(s) in the housing and wet with clean, filtered water at ambient temperature at a flow rate of 3 gpm/10" cartridge length
for 10 minutes.

2. Close inlet process valve and open outlet process valve to atmosphere.

3. Slowly pressurize the upstream side of the filter housing to the desired test pressure using a regulated supply of air or nitrogen (do not
use CO,) and allow the system to equilibrate for 5 minutes.

4. When water flow from the outlet valve ceases, close the air source valve and measure the pressure decay for 1 minute. Compare the
result versus the value from Table 3. 3



3. Troubleshooting
If the test value is greater than that listed in Table 3, consider the following:

m \Verify that you have selected the proper value for the LifeASSURE™ BLA series filter(s) you are using and the housing employed.

m Ensure that there are no air leaks in the housing and assembly by pressurizing the housing, without filters, for 5 minutes with both inlet
and outlet process valves closed.

= Examine the filters and 0-rings for damage. Replace if needed.
m Seat the filters firmly in the housing using water or other fluid to lubricate the 0-rings.

m Wet the filters again, increasing the water flow rate, or increasing the system pressure by slightly closing the downstream
process valve.
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Figure 1. Pressure Hold Test.

Important Notice

The information described in this literature is accurate to the best of our knowledge. A variety of factors, however, can affect the performance of the Product(s) in a particular
application, some of which are uniquely within your knowledge and control. INFORMATION IS SUPPLIED UPON THE CONDITION THAT THE PERSONS RECEIVING THE SAME
WILL MAKE THEIR OWN DETERMINATION AS TO ITS SUITABILITY FOR THEIR USE. IN NO EVENT WILL 3M PURIFICATION INC. BE RESPONSIBLE FOR DAMAGES OF
ANY NATURE WHATSOEVER RESULTING FROM THE USE OF OR RELIANCE UPON INFORMATION.

It is your responsibility to determine if additional testing or information is required and if this product is fit for a particular purpose and suitable in your specific application.

3M PURIFICATION INC. MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR OF ANY OTHER NATURE HEREUNDER WITH RESPECT TO INFORMATION OR THE PRODUCT TO WHICH
INFORMATION REFERS.

Limitation of Liability

3M Purification Inc. will not be liable for any loss or damage arising from the use of the Product(s), whether direct, indirect, special, incidental, or consequential, regardless of
the legal theory asserted, including warranty, contract, negligence or strict liability. Some states do not allow the exclusion or limitation of incidental or consequential damages,
so the above limitation may not apply to you.

3M Purification Inc.
400 Research Parkway

Meriden, CT 06450, U.S.A. 3Mis a trademark of 3M Company.
Tel (800) 243-6894 LifeASSURE and CUNOCheck are trademarks of 3M Company used under license.
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