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US Nuclear Regulatory Commission
Attn: Docur~nt Control Desk
Washington, C> 20555

Dear Sirs:

Three Mile Island Nuclear Station, Unit 2 (TMI-2)
Operating License No. DPR-73
Docket No. 50-320
Filter Canister Media Modification

In an effort to reduce the potential for clogging of the filter canister
filter elements, the pore size of the filter bundle in some of the filter
canisters has been increased from 0.5 microns nominal (2 microns absolute) to
16 microns nominal (25 microns absolute). The new filter elements will be
installed in filter canisters and will be used in a manner identical to the
previous design.

ttached for the information of the NRC TMICPD is an evaluation which
demonstrates that the safety aspects of the canisters containing the new
filter media are bounded by previous structure and criticality safety analyses.

Sincerely, .

)91 2
8706160385 §70610 Ik L e
EDR " ADOCK 05000320 N it
] . R. Standerfer

Direc*or, TMI-2
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cc: Regional Administrator, Region 1 - W. T. Russell
Director, TMI-2 Cleanup Project Directorate - Dr. W. D. Travers op\
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ATTACHMENT 1
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EVALUATION OF THE FILTER CANISTER MEDIA MOOIFICATION

In an effort to reduce the potential for clogging of the filter canister filter
elements, the pore size of the filter bundle in some of the filter canisters has
been increased from 0.5 microns nominal (2 microns absolute) to 16 microns nominal
(25 microns absolute). The new media is similar to that previously utilized in
that it is comprised of sintered stainless steel. The new media also is designed
to allow backflushing at higher pressure differentials (a maximum of 25 psid). The
new filter elements will be installed in the filter canisters and will be used in a
manner identical to those currently in-service. As a result of the change in the
design of the filter media, it was found that the overall filter bunale weight
increased slightly. The below evalua®ion demonstrates that the safety aspects of
canisters containing the new filter media are bounded by previous structural and
criticality safety amalyses.

To ensure that the structural analyses performed for the previous filter media are
conservative when applied to the new media, a series of bench tests were performed
by Babcock and Wilcox (B&W) (Attachment 2) to assess the load carrying capability
of the new elements. In these tests, new production filter elements were subjected
to a series of axial and lateral forces. The load carrying capability and overall
element deflections resulting from these forces were then compared to similar tests
performed on the original filter elements. This comparison showed that the axial
and lateral load carrying capabilities of the new elements exceeded those of the
earlier design. Additionmally, the deflections resulting from the applied loads
were less than those experienced earlier. Thus, GPU Nuclear concludes that &
previous structural analyses are bounding 'hen applied to the new filter elements.

Regarding previously performed criticality anmalyses, it is noteworthy that the only
change to the internals of the filter canister is the change in the filter media
design. As previously described, the filter bundle with the new media design is
slightly heavier than the previous bundle. This increase, resulting from an
increase in the quantity of stainless steel within the canister, should result in a
greater neutron poisoning effect. This conclusion is based on previous canister
evaluations which have shown that an increase in stainless steel within a canister
will result in a lower neutron multiplication (keff). Therefore, GPU Nuclear
concludes that, in the normal configuration, canisters employing the new media will
have a kerf less than that calculated for the original media design.

In the design accident configuration, the internals of the filter canister are
deflected to one side as a result of the dropping of the canister. The increase in
the canister keff as a result of this deflection has been shown to increase with
increasing deflection. Attachment 2 indicates that the new elements have greater
load carrying capabilities; therefore, less deflection will result. Thus, the
potential increase in keff, resulting from the design accident, will be bounded

by that expected for the origimal filter media design.

Based on the results reported in Attactwent 2, GPU Nuclear has determined that the
new filter media will have no adverse impact on existing analyses. Therefore, the
normal and accident kefr's for the filter canisters as calculated for the

original filter design (i.e., 0.839 and 0.892 respectively) are bounding for filter
canisters containing the new filter media (i.e., 16 micron nominal). This
modification will be addressed in the next annual update to the Defueling Canister
Technical Evaluation Report.
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SUMMARY/ CONCLUS IS

B&W has evaluated the adequacy of GPUN’s new nister filter module with
regards to the existing criticality and structural analysis used in
licensing.

The results of bench tests indicate that the axial and lateral load
carrying capability of the new module exxesds that of the previacus
module. Also, the deformations under load are less. The margins of
safety under accident comdition shipping laads are 423% for a 100g
lateral load and 72% for a 40g axdal load.

Based on these results, the new madule design will have no adverse




BACKGROUND :

GPUN has revised the performance specification of their canister filter
media from .1 micron naminal to -16 micron naminal in an effort to
improve the canister’s total flow capacity. Their vendor, Pall Trinity
Corporation, has charged the details of element omstruction to allow
the revised performance levels to be met. The original filter element
was an important structural contributor in determining the accident
gearetry of the canister internals for criticality evaluation; bench
tests showing the element’s structural performance were a crucial part
of the evidence leading to NRC licensing. It is important to ensure
that the use of the new element does not invalidate the conclusions of
existing canister criticality and structural analyses.

Bench tests run on the previous pruduction filter modules imdicated that
an axal force of 3450 purds was needed to initiate buckling. The
total axial deflection at that load was 0.045 inches and the plastic
set, after the load was remowved, was 0.020 inches. The module testad
was not mountad on the center core tube which would have increased its
rigidity. The lateral crush test performed an two modules compressed
aqainst each other with their emdcaps offset yielded a load of 2290
pouxis and a total overlap of nearly 0.5 inch. At that point, the
cemter tube, were it in place, would have started picking up the load
ard increased the crush resistance.




EVALUATION

Bench tests were performed on the four canister filter modules supplied
by GRUN. Test tests were carried out at the B&W Camrercial Nuclear Fuel
Plant using the same equiprment and methad of testing as in previous
module tests by BSW.

TWo tests were performed. In the first test, the module was placed
axially in a Baldwin machine amd irncremental campression loads were
applied until buckling seemed to initiate. The test was then
terminated. Deflection aeasurements reportad in Tables 1 amd 2 were
recorded at each load step. Two mxdules were testad in this manner. In
the secyd test, two modules were positioned laterally against each
other with their erdcaps in-line. The modules were then incrementally
capressed up to a load of 1500 pourds. Deflection measurements
reportad in Table 3 were recorded at each load step. The modules were
then offset the width of an endcap and again ircrementally campressed
against each other until the deflection became non-linear. The test was
then terminated. Deflection ceasurements reported in Table 4 were
recorded at each load step.

Pictures were taken of the modules. Figures 1-7 show the modules before
and after tests.
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RESULTS

The new modules provad to be superior to the original mocule both in
load arrying capability and in overall deformation wder load.

In the axial test on two modules, loads of 4300 and 4040 pourds resulted
in deflections of 0.045 and 0.0485 inches, respectively. Both modules
had a permanent set of 0.023 inches. These values compare to 3450
pourds, 0.045 inches, and 0.020 inches, respectively, as reported for
the original module. In the lateral test with the endcap in-line, the
deflection was 0.0185 inches for the 1500 poud applied load and the
cermanent set was 0.014 inches. The emdaap in-line test was not
perfarmad an the original module. In the lateral test with endcaps
offset, the maximm load and deflection was 2800 pourds and 0.117
inches. These values compare to 2290 pouwds and 0.405 inches reported
for the original module. The figure on page 15 shows three pleats of
the filter media under the endcap to be crushed. This was the only
damage to the module.

The recorded load/deflections for the axial and lateral tests are given
in the tables on pages 5-11.

The test results yield large margins of safety for the accident
cardition shipping loads. Based on a payload of 1000 pounds at a
lateral load of 100g’s being evenly distributed on the 187 mcdules (17
elements, 11 modules/element), the load per module is 535 pounds and the
margin of safety is 423%. With the 1000 payload and a 40g axial load

evenly distributed to 17 elements, the load per module of 2353 powds .

wauld result in a margin of safety of 72%.
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FIGURE 1 TYPICAL FILTER MCDULE
BEFORE TEST

FIGURE 2 CLOSEUP OF FILTER MCDULE
BEFORE TEST
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FILTER MODULE 2A AFTER
4040 POUND AXTAL TEST

FIGURE 4
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CLOSzU® OF FILTER MOTULE 1A ArFTER
43C0 POUND AXIAL TEST
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FIGURE 5 FILTER MODULES IN LATERAL

CRUSH TEST

FIGURE 6

CLOSEUP OF FILTER MODULES AFTER
LATERAL CRUSH TEST OF 2300 POUNIS
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FIGURE 7 CLOSzUP OF FILTER MCDULE AFTER
LATERAL CRUSH TEST OF 2300 POUNDS
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