TECHNICAL BRIEF

Integrity Testing BevASSURE® PES BNA045 and BNA065
Grade Filter Cartridges

INTRODUCTION

The integrity test is a non-destructive method that the End User can use to confirm the structural integrity of a
BevASSURE PES filter before and after use. An “in specification” result confirms the porosity of the filter
membrane and that the cartridge is structurally integral. Three integrity test methods can be employed to
integrity test hydrophilic (water wettable) BevASSURE PES filters. These methods are:

1.  Forward Flow Integrity Test (FFIT)
2. Bubble Point Test (BPT)
3. Pressure Hold Test (PHT)

All three Integrity tests can be performed manually or with the CUNOCheck® 2 Automated Integrity Tester. For
more information about using the CUNOCheck 2 tester to perform an integrity test, refer to the CUNOCheck 2
Operator Manual (LITCCK20PS).

Prior to performing an integrity test, the cartridge membrane must be thoroughly wet with water or the
Customer’s fluid that will be filtered. Internal testing has shown that the BevASSURE PES membrane is easily
wet with water. Any of the following three methods may be used to ensure the cartridge membrane is
thoroughly wet prior to the integrity test:

1. With the housing vent valve open and the downstream valve slightly opened or completely closed, fill the
housing with water. When water begins to exit through the housing vent valve, close the vent valve, close
the downstream valve and stop the flow of water into the housing. Allow the water to remain in the
housing for approximately 5 minutes to statically wet the cartridges. Open the vent valve and the housing
drain valve or the downstream valve and drain the housing. Perform the required integrity test.

2.  With the housing vent valve open and the downstream valve slightly opened or completely closed, fill the
housing with water. When water begins to exit through the housing vent valve, close the vent valve and
open the downstream valve. Flow water through the housing for approximately 5 minutes at 3 gpm per
10” cartridge with no downstream back pressure. Open the vent valve and the housing drain valve or the
downstream valve and drain the housing. Perform the required integrity test.

3. With the housing vent valve open and the downstream valve completely closed, fill the housing with water.
When water begins to exit through the housing vent valve, close the vent valve. Initiate water flow into the
housing at a minimum of 50 psi supply pressure. Let the water continue to flow into the housing and
leave the housing under these pressure conditions for 5 minutes. After 5 minutes, slowly open the
downstream valve and allow water to flow through the housing for approximately 2 minutes at a minimum
water flow rate of 0.5 Ipm per 10” cartridge. Open the vent valve and the housing drain valve or the
downstream valve and drain the housing. Perform the required integrity test.

FORWARD FLOW INTEGRITY TEST (Refer to Figure 1)
1. Definition

According to Fick’s Law of Diffusion, when a differential gas pressure exists across a wetted membrane, the
gas molecules will “diffuse” through the water filling the pores of the membrane. The rate of passage is
proportional to the solubility of the gas in the wetting fluid, the surface tension of the wetting fluid, the
differential pressure, the thickness of the membrane, the pore size, and the surface area of the membrane. The
diffusion rate is measured at a pressure below the membrane bubble point pressure. If no bulk flow exists,
there are no pores large enough to compromise the filter’s integrity. The Forward Flow Integrity Test (FFIT) may
be employed with a multi-cartridge housing.
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2. Procedure (Manual Testing — Figure 1)

A. gizr;f:gﬁre the system as shown in Figure 1 - Forward Flow Integrity Test (Manual Method)

B. Install the filter(s) in the housing
and thoroughly wet the cartridge(s)

with clean, ambient temperature, m
\ . —>

filtered water using one of the o "
three wetting procedures R;Zﬁ;‘tfr
indicated.

Pressure Gauge

&

\Z3

C. Close inlet valve V1 and outlet
valve V6 to isolate the housing.

Drain all the water from the ﬂ] ‘[ﬂ»
upstream side of the filter by ”

positioning V5 to direct flow to Vi V6
drain. Adjust the pressure V2 ,ﬁ\o
regulator to deliver 3 — 5 psig of air |_| |

or nitrogen (DO NOT USE COy). LI vs e

Slowly open V3. Close V3 when
water discharge is no longer
evident.

Graduated Cylinder

D. Connect one end of a flexible tube to the outlet port V5 and submerse the other end in a
container of water. Position V5 to direct flow to the container of water.

E. Open V3 and slowly adjust the pressure regulator to pressurize the system to the specified FFIT
test pressure value and allow the system to equilibrate for a minimum of one minute, or until
steady bubbling is seen from the submersed end of the tube.

F. Place the opening of the tube under an inverted graduated cylinder or burette (calibrated in
milliliters or cubic centimeters) of an appropriate size filled with and submersed under sterile
water.

G. Measure the air flow for 5 minutes. Calculate the diffusion rate in cc/min.
H. When the test is complete, compare the result to the cartridge FFIT specification.

I. After the test is complete, drain the water from the housing and place the cartridge back in
service.

J. [f the diffusion rate is higher than the specification, consider following questions and re-test if
necessary:

Was the filter completely wet out?

Was the correct pore size filter installed?

Was the temperature of the water and filter ambient?

Was the stabilization time adequate?

Was the test time adequate?

Was the filter seated correctly in the housing and were the o-rings undamaged?
Are there any leaks on the upstream side of the filter?

BevASSURE® PES Grade Test Pressure Maximum Forward Flow Integrity Valve — cc/min
psi (bar) 10” cartridge
BNA045 22 psi/ 1.5 bar < 35 cc/min @ 25°C
BNA065 15 psi/ 1.0 bar < 25 cc/min @ 25°C




3.Procedure (Automated Method - Figure 2)

A. Configure the system as shown in
Figure 2.

B. Install the filter(s) in the housing
and thoroughly wet the cartridge(s)
with clean, ambient temperature,
filtered water using one of the
three wetting procedures indicated.

C. Close inlet valve V1 and outlet
valve V6 to isolate the housing.
Drain all the water from the
upstream side of the filter by
positioning V5 to direct flow to
drain. Adjust the pressure
regulator to deliver 3 — 5 psig of air
or nitrogen (DO NOT USE COy).
Slowly open V3. Close V3 when
water discharge is no longer
evident.

Figure 2 - Forward Flow Integrity Test (Automated Method)
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D. Close the housing inlet valve V1 and connect the CUNOCheck 2 Automated Integrity Tester at

V3.

E. Initiate the automated Forward Flow Integrity Test program.

F. When the test is complete, compare the measured FFIT value to the acceptable limit for the filter

cartridge under test.

G. After the test is complete, drain the water from the housing and place the cartridge back in

service.

H. Disconnect the CUNOCheck 2 Automated Integrity Tester from the housing.
BUBBLE POINT TEST (Refer to Figure 3)

1. Definition

The bubble point is the minimum gas pressure required to overcome the surface tension holding water in a

membrane filter’s largest pore.

The bubble point pressure measurement is only recommended for single 10-inch cartridge filters. When more filter
area is on line, it becomes difficult to distinguish diffusion flow from the true bulk flow which occurs at the bubble
point pressure. For setups with 2 or more 10-inch equivalent cartridges, Forward Flow or Pressure Hold

measurements are recommended.

The CUNOCheck 2 Automated Integrity Tester can be used to perform a bubble point test. When using the
CUNOCheck 2 tester, follow the installation instructions for connecting the unit to the upstream valve as shown in
Figure 4. Consult the table on page 4 for the appropriate filter cartridge bubble point value.



B e
Figure 3 - Bubble Point Test (Manual Method)
A. Configure the system as shown in Figure 3.

B. Install the filter(s) in the housing and
thoroughly wet the cartridge(s) with clean, Pressure Gauge
ambient temperature, filtered water using one
of the three wetting procedures of indicated. —»[‘l—ﬁ}» ;

C. Close inlet valve V1 and outlet valve V6 to LS va

isolate the housing. Drain all the water from

the upstream side of the filter by positioning

V5 to direct flow to drain. Adjust the pressure

regulator to deliver 3 — 5 psig of air or ﬁ | = ;

nitrogen (DO NOT USE COy). Slowly open i "

V3. Close V3 when water discharge is no ﬁ va
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longer evident.

D. Connect a tube from the outlet port V5 to a
container of water.

E. Open V3. Using the pressure regulator,
slowly pressurize the system with air or
nitrogen (DO NOT USE COy), raising the
pressure 5 psi (0.34 bar) per minute. When within 5 psi (0.34 bar) of the expected bubble point
pressure, make only very gradual 1 psi (0.07 bar) increases allowing 5 - 10 seconds between
pressure increases to observe evidence of bubbling.

F. Observe any air flow from the tube connected to the downstream port. A modest flow of small
bubbles is diffusion flow only. When a continuous flow of large bubbles appears, the filter’s bubble
point has been reached.

G. When the test is complete, compare the measured bubble point value against the acceptable limit
for the filter cartridge under test.

H. After the test is complete, drain the water from the housing and place the cartridge back in
service.

I. If the bubble point is less than the recommended value, consider the following consider following
questions and re-test if necessary:
Was the filter completely wet out?
Was the correct pore size filter installed?
Was the temperature of the water and filter ambient?
Was the stabilization time adequate?
Was the test time adequate?
Was the filter seated correctly in the housing and were the o-rings undamaged?
Are there any leaks on the upstream side of the filter?

Minimum Bubble Point Pressure — psi (bar)

BevASSURE™ PES Grade

10” cartridge
BNAO045 > 24 psi/ 1.8 bar
BNA065 >17 psi/ 1.2 bar




3. Procedure (Automated Testing - Figure 4)

A. Configure the system as
shown in Figure 4. Figure 4 - Bubble Point Test (Automated Method)

B. Install the filter(s) in the
housing and thoroughly wet

the cartridge(s) with clean, Pressure Gauge
ambient temperature, filtered
water using one of the three —»[‘]_> —ﬁ}> f
wetting procedures indicated. Pressure  Shut-off Vent y3

C. Close inlet valve V1 and Regulator  Valve v
outlet valve V6 to isolate the Filter
housing. Drain all the water Housing

from the upstream side of the CUNOCheck 2

filter by positioning V5 to ; ﬁ] >E§
direct flow to drain. Adjust the V1 Ve
pressure regulator to deliver 3
— 5 psig of air or nitrogen (DO
NOT USE CO3). Slowly open V5
V3. Close V3 when water
discharge is no longer
evident.

V2
Drain

o

Disconnect the water supply line and allow the water to drain from the housing. Leave V5 or
V6 open to atmosphere.

Close V1 and connect the CUNOCheck 2 Automated Integrity Tester at V3.
In the Program Test, Edit File programming mode, set the Max. Pressure Drop to 0.4 psig.
Initiate the automated Bubble Point Test Program.

Iomm

When the test is complete, compare the measured BPT value against the acceptable limit for
the filter cartridge under test.

After the test is complete, drain the water from the housing and place the cartridge back in
service.

J. Disconnect the CUNOCheck 2 Automated Integrity Tester from the housing.

NOTE: It is important to make an aseptic connection and to close the outlet port immediately after the
system has been integrity tested to prevent contamination.

PRESSURE HOLD TEST (see Figure 5)
1. Definition

A variation of the FFIT is the Pressure Hold Test (PHT). Instead of measuring the diffusion rate of gas across
the membrane, the PHT uses a sensitive pressure gauge to measure the decay of pressure in a closed volume
on the upstream side of the membrane as the gas diffuses through the wetted membrane. PHT values are
dependent on the volume of the specific filter housing employed, less the volume of the installed cartridges.
Therefore, they must be determined on a case by case basis. Please contact CUNO Technical Service for
assistance, if necessary.

The CUNOCheck 2 Automated Integrity Tester can be used to perform a pressure hold test. When using the
CUNOCheck 2 tester, follow the installation instructions for connecting the unit to the upstream valve as shown
in Figure 6. Consult the table on page 6 for the appropriate test pressure. Consult CUNO for the appropriate
PHT value for your filter housing. Program these values into the CUNOCheck 2 tester when requested during
the test set-up.



The PHT uses the following equation:

AP _ K(Pa)
T Vhsg

Pa = Manufacturer's maximum allowable diffusion rate for all the installed filters in cc/min (see Forward Flow Integrity specifications)

T = Time (typically 5 minutes)

K = Atmospheric pressure

Vhsg = Upstream housing volume (cc) less the volume occupied by the cartridge(s)

AP = Allowable pressure loss

2. Procedure (Manual Testing — Figure 5)

A
B.

I

Configure the system as shown in Figure 5.
Install the filter(s) in the housing and

thoroughly wet the cartridge(s) with clean, Pressure Gauge

ambient temperature, filtered water using one

of the three wetting procedures indicated. —»[‘]—ﬁ]—» F

Close inlet V1 and outlet valve V6 to isolate Prossure - V3 va
egulator

the housing. Drain all the water from the
upstream side of the filter by positioning V5 to
direct flow to drain. Adjust the pressure

regulator to deliver 3 — 5 psig of air or nitrogen ﬂ] CE}
(DO NOT USE COy). Slowly open V3. Close
V3 when water discharge is no longer evident. V1 V6
V2
Disconnect the water supply line and allow the V5

water to drain from the housing. Leave V5 or
V6 open to atmosphere.

. Open V3 and slowly adjust the pressure regulator to pressurize the system to the specified

PHT pressure value and allow the system to equilibrate for a minimum of two minutes.

Using a stopwatch, measure the pressure decay for 5 minutes. Calculate the pressure decay
over the 5 minute period in psi/min.

When the test is complete, compare the result to the cartridge PHT specification.

After the test is complete, drain the water from the housing and place the cartridge back in
service.

If the pressure decay is higher than the specification, consider following questions and
re-test if necessary:

Was the filter completely wet out?

Was the correct pore size filter installed?

Was the temperature of the water and filter ambient?

Was the stabilization time adequate?

Was the test time adequate?

Was the filter seated correctly in the housing and were the o-rings undamaged?
Are there any leaks on the upstream side of the filter?

BevASSURE® PES Grade Test Pressure Allowable Pressure Decay
psi (bar) psi/min. (bar/min.)
BNA045 22 psi/ 1.5 bar Consult CUNO
BNAO065 15 psi/ 1.0 bar Consult CUNO




3. Procedure (Automated Testing - Figure 6 - Pressure Hold Test (Automated Method)
Figure 6)

A. Configure the system as shown

in Figure 6. Pressure Gauge
B. Install the filter(s) in the housing

and thoroughly wet the _'[‘]—’

cartridge(s) with clean, ambient Pressure  Shut-off

Regulator Vvalve

temperature, filtered water
using one of the three wetting

procedures indicated. CUNOCheck 2

C. Close inlet V1 and outlet valve
V6 to isolate the housing. Drain
all the water from the upstream
side of the filter by positioning
V5 to direct flow to drain.

Adjust the pressure regulator to
deliver 3 — 5 psig of air or
nitrogen (DO NOT USE COyo).
Slowly open V3. Close V3
when water discharge is no longer evident.

D. Disconnect the water supply line and allow the water to drain from the housing. Leave V5 or
V6 open to atmosphere.

E. Close V1 and connect the CUNOCheck 2 Automated Integrity Tester at V3.
F. Initiate the automated Pressure Hold Integrity Test program.

G. When the test is complete, compare the measured PHT value against the acceptable limit for
the filter cartridge under test.

H. After the test is complete, drain the water from the housing and place the cartridge back in
service.

I. Disconnect the CUNOCheck 2 Automated Integrity Tester from the housing.

NOTE: It is important to make an aseptic connection and to close the outlet port immediately
after the system has been integrity tested to prevent contamination.



CUNO ... A World Leader in Fluid Purification

CUNO’s manufacturing sites have 1ISO 9001 registered quality systems. Global manufacturing
together with trained stocking distributors and state-of-the-art laboratory support bring quality
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