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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. 

Attached 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. 
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EVALUATION OF THE 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 media is similar to that previously utilized in 
that it is comprised of sintcred 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 evaluation demonstrates that the safety aspects of 
canisters containing the new filter media are bounded by previous structural and 
criticality safety analyses. 

To ensure that the structural analyses performed for the previous filter media are 
conservative when applied to the new media, a series of bencn 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. Additionally, the deflections resulting from the applied loads 
were less than those experienced earlier. Thus, GPU Nuclear concludes that the 
previous structural analyses are bounding hen applied to the new filter elen�nts. 

Regarding previously performed criticality analyses, 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. Tnls 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 � 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 original filter media design. 

Based on lhe results reported in Attachment 2, GPU Nuclear has determined that the 
new filter media will have no adverse impact on existing analyses. Therefore, the 
normal and accident kerr'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 .. he next annual update to t.he Oefueling Canister 
Technical EvaluaLion Report. 
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1. st1lfi\R¥/cnlCWSig§ 

B&W has evaluated the adequacy of GPUN's new canister filter m:x!u.le with 

regards to the ex.istiJx3 criticality am structural analysis used in 

licensing. 

'lhe results of beoch tests i.rrlicate that the axial am lateral load 

carrying capability of the new module exceeds that of the previous 

m:xhll.e. Also, the defo:z:ma.tions under load are less. '!he margins of 

safety under accident con:titioo shiwing loads are 423% for a 100g 
lateral load am 72% for a 40g axial load. 

Based on these results, the new modul.e design will have no adverse 

inpact on existirq analyses. 

1 
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2. BAgg:;gxJND 

------�·-,----------

GRJN has revised the perfonnanoe specificatioo of their canister filter 

media fran -1 micron raninal to .16 micron nani.nal in an effort to 

inprcve the canister's total flow capacity. '!heir vendor, Pall Trinity 

COrporation, has c:ha.n:Jed the details of element oonstruction to allow 

the revised perfonnarx:::e levels to be met. 'l11e original filter elerrent 

was an inp:>rtant stJ:uctura1 oont:rib.rt:or in det:enni.ni.n;J the accident 

geanetry of the canister i.nt.ernals for criticality evaluation; bench 

tests showin:j the element's stJ:uctura1 perfonnarre were a crucial part 

of the evidence leadirq to NRC licensin:j. It is important to ensure 

that the use of the new element does not invali.date the conclusions of 

existirq canister criticality arxi structural analyses. 

Bench tests run on the previoos production filter m:xhlles irxticated that 

an axial force of 3450 pamds was needed to initiate bucklin:j. 'lhe 

total axial deflection at that load was 0.045 inches arxi the plastic· 

set, after the load was rerroved, was 0.020 inches. 'l11e nr:dule tested 

was not rro.mted on the center core tube 'Nh.ich wcul.d have increased its 

rigidity. 'lhe lateral crush test perfonned on two nr:dules CXJIPressed 

against each other with their erxkaps offset yielded a load of 2290 
pa.mds arxl a total overlap of nearly 0.5 inch. At that point, the 

center tube, were it in place, would have started pickirq up the load 

and increased the crush :resistance. 

2 
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3. F.VAI.t.1A1'IOO 

Be.ndl tests were performed oo the foor canister filter m:dules supplied 

by GRJN. Test tests were carried cut at the B&W carmercial Nuclear F\lel 
Plant usi.n;J the same equiprent arxl mthcxl of t:.estin;J as in previoos 

m:xhlle tests by B&W. 

'!'No tests were performed. In the first test, the mcxlule was placed 

axially in a Baldwin machine arxl ircrenental carpression loads were 
awli.ed until tu:::klin::J SE!E!!OOd to initiate. 'lhe test was then 

terminated. Deflection measurements l':'ep:)rted in Tables 1 arxl 2 were 
recorded at each load step. '1'Wo nr:.xiules were tested in this manner. In 

the seoond test, t\o.1o na:ful.es were posi.tiooed laterally against each 

other with their erxk:aps in-line. 'Ihe nxxhtles were then �tally 

carpressed up to a load of 1500 pourxis. Deflection measurements 

reported in Table 3 were recorded at each load step. '!he mcxlules were 
then offset the width of an erxk:ap ani again i.rcrerentally carpressed 

against each other rmti1 the deflecti.oo became non-linear. 'Ihe test was 
then term.inated. Deflection measurements reported in Table 4 were 
recorded at each load step. 

Pictures were taken of the nr:.xiules. Figures 1-7 show the tocdul.es before 

arxl after tests. 

3 
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4. RESULTS 

'Ihe new m:xhll.es proved to be superior to the original tocdule both in 

load carryin; capability an:l in overall deformation urx3er load. 

In the axial test an tw modules, loads of 4300 and 4040 pc:lUOOs resultoo 

in deflections of 0.045 an:l 0.0485 irx::hes , respectively. Both nxxlules 

had a permanent set of 0.023 in::hcs. 'Ihese values carpare to 3450 

pam:ls, 0. 045 inches, an:l 0. 020 inches, respectively, as rep::>rted for 

the original m:xhll.e. In the lateral test with the endcap in-line, the 

deflection was 0.0185 inches for the 1500 p:xmd a.wlied load an:l the 

pemanent set was 0.014 in::hes. 'lbe errlcap in-line test was not 

perfonood an the original naiul.e. In the lateral test with en:lcaps 

offset, the ma,dnnn load an:l deflectiai was 2800 pam:ls an:l 0.11.7 

inches. 'Ihese values carpare to 2290 po.m:ls ani o.4o5 inches rep::>rted 

for the original lOOdul.e. 'lbe figure on page 15 shc7..'s three pleats of 

the filter media under the en:kap to be crushed. 'lh:is was the only 

damage to the mcxhll.e. 

'lhe recorded load/deflectioos for the axial an:l lateral tests are given 

in the tables oo pages 5-11. 

'lbe test results yield large margins of safety for the acx::ident 

ccnlltiat shippin; loads. Based on a payload of 1000 pc:lUI'ds at a 

lateral load of 100q's bein;J evenly distrib.Jted on the 187 nxxiules (17 

elements, ll modules/element), the load per m:dule is 535 pourrls an:l the 

margin of safety is 423%. With the 1000 payload an:l a 40:] axial load 

evenly distrihrt:.ed to 17 elements, the load per m:x:lul.e of 2353 polli'Xjs 

wo..tld result in a margin of safety of 72% • 

4 



. ' 

l 
1 
l 
l 
"1 
, . I r 

t 
I 
J 
I 
J 

FORM NO: QC-R-102 

C. N. F. P. 
Approved By: \1)\.€. 
Date: · � • ..q. g ".1-

lfl 

J.•llP Pz Fl.l'cTI;,. 
�esJ {t�) 

t:J a 

/�I!J . � �IS 

o140 '/)"� 

.led .o�1S 
J/" tJ .��t�u:r 

. 
�-�/)· . �tiS 
6tJO • Ct!J � 

'?" () cot>-

f!�tJ . ,{;)"? 

9t!JI'J .t!M'S 

lo/10 ,-,n11 

//t!() • bt:>l'!_ 

l�tUP /:Jt'.)gt;" 
I:JOO •"'b9 

/1./ OP ,_ 0() 9 '>-

/ e:'d (J "'I lj 

/� t>O , t!J./1)  

17 () (J ' o I "5" 

THE BABCOCK. & WILCOX- CO. 

QU��T� CONTROL SECTION 
. :; ::.:_t�� 

MISCELLj,NEOUS INSPECTION REPORT 

II X /IlL. "rEsT 

TJ\BLE 1 

.l "IUJ :u f .u t:fi;, 
Cl8J) (i"') 

���" , tJ II 

19�� • 1?115 

,} " '"' , d/� 

,JJI"')� • t!JI.;J�-

��I"'Jtt'> . "'� 

.n (} o d/35 

PI lid d j�U./ 

� �" (/ ,L!JJI.'f 

��"" oi!J/5 

�'dO ,�/� 

d8t:J /) . "'/�f 

,?94!'0 I'J/7 
. �"00 .�JS 

liA-"1 t)/9 

.1"' "t:J . o&o  

iJotJ .�c�· 

3v�" ' /)j�  

3SPIJ . o�J 

. 

PAGE OF 

LYNCHBURG, VA. 

DWG. NO. she r,3u 
SPEC. NO. &%A 
JOB NO. J c ,, f.?,-
PROC. tiC. pc c z,, ,, 

J.oRP P�f.lb:T/#1'1 
�as} {/,.) 

.J ��b • d�f 

�/d IJ -�..,.� 

31:!�4 .�1.!1 

J �(JtJ •t'J?I./5 

#"ld • �:1"7 
. 
1.11"0 . ;.,3 9 

#I J"'21 ·�Vt:> 

_/yi�IU ·e:J�/ 

1.1,}5"() , t'!}.V.:l.,-

.1./_l "-() '"uS 

; 

INSPECTED BY: R r!ll�DATE: -t·..lo-f1 RELEASED BY: DATE: ' ----- · ---

5 



..... . . 

{ 
l 
'l 
l 
l 

I l 
j. 
l 
-t 
1 
f. . . 

l· 

l 
I 
J 
I 
J 

FORM tlO: QC-R- 1 02 

C. N. F. P. . \.H. C)' 

THE BABCOC� & WILCO�CO. 

QUALITY CONTROL SECTIOU 
Approved By: �·:.. . . 

· ·  · 

Date: � • 4· g.,_ ·· MISCELLANEOUS INSPECTION REPORT 

;2 ,C) A X /11/. /£.5T· 
PART NAME: F1".J.r�� �A/fiS7E� �,tEn1E�T . 

TABLE 2 

. .1. �nl) (JrfJUTJi,l .(#tal). IUFJL�"f# 
�I$) ( ;,.,) /18$.) {;",.) 

A I""') /1fd� , i'J/� 

/"C , D c�- !?If'" ,c/� 

o)oo •()67 �,t'J.d(J AI? 

3�0 ,..,,.��/) """'"" <L"Jt?.r 
. 

�t:JO . tJ" gS -';" " {!)R 
. 

.,-t:Jo i:>tJ1 '.r'JI!)I!) . i1rtlf' 

.t!}() . '"" .>uAA • c/9 

"}I!) tJ /JJt>t) ,.:�.,-c� LJ�t:> 

tf�t> , II ,.,),C�(J o..2c5' 

9t>o tJ//5"' ;! ')d4 .c:v 

_j�"t:J .�I:J .) fl () (J • LJ_:} :J 

II /J � ,n}j� i!9cc ,LJ:J� 

J,J Al"l I'J/'3 .Jt>tJ� �::U./ 

}7,1!)() .an> �1Ct1 . LJ.1 �.S" 

J 1,/t"J " l?ll.l l.ZI'J(} ,/}_j' 

14...-(JI!) • 1!)/1.'5 J )lit> .o:J8f 

h:t>o a I�- .J¥eM • ;0 3"5 

'7t�o /)/� .. '1.; "" ,l)JI./ 

PAGE OF 

LYNCHBURG, VA. 

DWG. NO. stEt:, us& 
SPEC. NO. .x/A 
JOB NO. 1c:. ,sJ5' 
PROC. tlO. .sue .re"=&U 

. 
A41AP Pl. (.c l'�i;,J 
08.s:) (.1,.,} 

� t.d&> .i1�1!.;' 

? 7�tJ .c.39 

. ]5tH • () 1,/tl_!,-

�t;(1() I 01(,;�-

UtJt'J" . c ,�-

li" VI? A , fr.; 

. 
. 

INSPECTED BY: �,e.--=c�X"M�d},u..a::;;I�.,P�TE: .1·eo-s, RELEASED BY: _____ DATE: ---

6 



FORM NO: QC-R-102 THE BABCOCK & WILCOX-CO. 

C. N. F. P. QUALITY CONTROL SECTION 
Approved By: \l.>.e. 

PAGE OF 

LYNCHBURG, VA. 

I . Date: �·4- g?- MISCELLANEOUS INSPECTION REPORT DWG. NO. s' ��- z,.,ik->· 
SPEC. NO. e,IA I (!t cli,�.Jr tllc.JI tJrJif�) J.IIT£,iAL r.rsr JOB NO. .t e . .1..r..J.i 
PROC. tlO. Jl"l� l'ttf'll!"· 

1 
!J 

l 

., 
l 
., 
l .. . ' 

. 

l 

( 
I 
J 
I 
.J 

I I 

TABLE 3 
. . 

.1. �>19P • ru;J.t�7i.14 
(.t6I) _l;, )_ 

CJ 0 

/.!'0 •oov> 

.lbb . () ot5 . 

lb� • �b7f 

_!f_b" ooRi" 
. , 

c>-"" • i!Jt'!J9�-

�_.9-" AIA.f" • I 
/�b L:JJ:J . 

g�o 013 
. 

')"(') 1 1!>/U 
/�00 oiS 

11�4 oiSS' 

I ..lot� . L:Jit! .,-

/lAid "I?�-

/� t::7�. • �IQ 

/ .,-otJ • (')1'55-

INSPECTED BY: �c�DATE: f·-'o-9> RELEASED BY: DATE: . ----------· ------

7 

l 
I 



l 
l 
l 
l 
'l 
'I 

I· 

( . 
I 
.I 
J 
J 

FORM NO: QC-R-102 

C. N. F. P. 
Approved By: \1M?_ 
Date: �-.1\.g?-

J. IJ/9 D PlF�EcJii,l 
(J. 65) {JJJ J 

GJ 0 

J�O ,_&_" 7 

dtJt!J '�IJ9S' 

? /) � '"'�S' 

n"o t:JI� 

$"() _() '"''-5' 

t "� t:JI3J-

) " (J '"'"S' 

fir/)() ' e'J/t 

e;,t:J • t!J I� 

/61Jt:J • �19!>-

//�/} IJ�! 

/.JI � .I'? ..l "} 

/3()d tJ,:Z9 

/l�oo . "l/J 

JS'tJO ·t>J II 
. 

1&� t:J • 03) 

17�0 ,IJl/lf 

I 

THE BABCOCK. & WILCOX· CO. 

QUALITY CONTROL SECTION 

PAGE OF 

LYNCHBURG, VA. 

MISCELLANEuU!:a INSPECTION REPORT OWG. NO. se(,. ,r,un 
SPEC. NO. _.ot�I�"'---

�1111 /) 
(.LIS) 

/ , t!'/ " 

/9�t'J 
. ./niJ# 

...JJO() 

;; ;1 () (} 
.. 

.,., � /)I') 

:11.1 .... d' 

, .,-d () 

.;� � IJ 

,J' 0 "?) 

e?6tJIJ 

" ·--

TABLE 4 

tJCfuc.r,� 
���J-

rn/5.5£� 
•I!JJIJ 

• cSl! 

.�57 

"�" 

.eJ�J 

.��� 

•t!!J77 

,, s 

J II :l 

./I 7 

. 

JOB NO. .5 C-/-&U 
PROC. tiO. sui; .r,..r u. 

I I 

INSPECTED BY: ;(��ATE: S·.d9:a,RELEASED BY: _____ D.ATE: __ _ 

8 

I 
I 



l 
l 
l 
1 
l 

. I 

FORM NO.: OC-R-102 PAGE I OF I 

THE BABCOCK & WILCOX COMPANY 
COMMERCIAL NUCLEAR FUEL PLANT LYNCHBURG, VIRGINIA 

QUALITY ASSURANCE SECTION 
. -·· ---

APPROVED BY: 4-J. MISCELLANEOUS INSPECTION 
DATE: t/tz /117 REPORT 

' h<..r�� 
DWG. NO. : ��oo I _z;,�lrd
SPEC. NO. : ;Jj,< 

PART NAME: �,;V/Sr�,e c�c.V4'Air 

;:'-ec=e II 

o/;.1 A 
LA //.Z�5 

2A 1/.�{�8 

. 

% 
F�c� N 
..4 

{!I /[. �/� 

zA 
. 

//.1�7 I 
. 

. ff�tc: St.� 
I-A .. 0'2l.f 6 

"2-A ,0"151 
. 

. 

=/C:: HT �� �Re 74 

� 
/I.Z34� 

1L.21S8 

:'/�NT A,&". 
& 

II. ZtJ9 7 

l.l· !944 

. 

• I 

,o-z.q.� 

�().� 

. 
,Ol.ilj..' 

-

.Aa-9 

• 

c. 
ti:�Z47 

/1. 21!)8� 

oe '?C:S7 
c. 

//. zc�4 

i.t:t..4�4 

,O'Z-13 

-- ,02..3.; 

,07..1� 
:::: - 0'2.35 

:ST 

b 
Lf.: Zl7g 

//.Z� I 

}) 

//. /9S'4: 
. . . . 

{{;ll!Z,9 
. ( 

. 

: . 

.O'Z Vf 
II 

. 0 '2.5'2.-
II 

INSPECTED BY: ,tie_ DATE: S/....,"/.17 RELEASED BY: 

. 

JOB NO.: .$�·/Sc. .. � 
PROC. NO. :_:;,�r,a/.Z:,�.,d 

I 

TADIE 5 

A 

/ 
I 

rD , 
. 

" . 

c, 

• 

. I• 

DATE: 

"' 
' 

8 
. 

1 
/ 

. . 

. 

. . 

: 

. 

I 



r---- - ---- -- -- - - --- -- --- - - �--

FORM NO.: OC-R-102 PAGE I OF I 

THE BABCOCK. & WILCOX COMPANY 
COMMERCIAL NUCLEAR FUEL PLANT LYNCHBURG, VIRGINIA 

QUALITY ASSURANCE SECTION 

APPROVED BY: 6-J. 
DATE: 1/12/1/7 1-USCELLANEOUS INSPECTION 

REPORT 
DWG. NO. :�t>�4/ ...z:;.,shvd. 
SPEC. NO. : /'1/fi ' f 

,/L "T�A!. 
PART NAME: (1'1/<IJ.J T�-;t(? OL#£Arf" 

5)., 

1'-

Zl. 

. 
%J 

/J. I. . . . Zt.. 

. -

%1 

It- f ZL 
. 

AcR.aSS 
Sc,l!/&£ 
�t.A!E 
PIA· t:>I'At:15rTe 
A E.Nb 

Z·&3ZO z.t.�,j!> 
• 

z.t33o z:�$SO 

,4C�&'f� ��UN. 
�(.A. 1'1 

6.·�zs 

. 

�rF.Ser 
�tA. 

�.f.-5_Z0 

... 

-I-
S.O'f'O- S. tSl.O '="- -.I C'O 11 lo. 

• 

* fArct�t"'.: ,, i� 

JOB NO. : .5C-/SZ� � PROC. NO. :�a/� · 

I 

i>tA· �1'1"£ TABLE 6 
� e;Nb . 

z.�54d z.·�JsS" 

z.t..$3t:J 2.�3-$'0 

' . 
-

()PA::Urrc . 
7 :,('''\ e:N)) I 

S: Zt.�� I . (.. - ) ) It,., : 

S. '2.S l. 0 _: 5:).67.5 \ .......... , 
/ 

. = -. OIOS 11· ........ (S· 7.5�0- 5.4,iS )* 
=: -. Oflf-5 II v "" 

(),P�� 
. (\ 1\ Do/� . I ' - 2l. 

.. 
'\: y . , . 

5./� 
' ../ 

::1 
--

s.o'Z.Ul- 5'.1460 = -.17.404 

t 
. ' 

-
. 

Oftosite.. e.� � 

INSPECTED BY:-"/4-=-___ DATE: .sk/a7 RELEASED BY: ____ D.ATE: ___ _ 

10 



. .  

. 
• 

! " 

) c 

l 
� 

I 
� 

FORM NO.: OC-R-102 Pi\GE I OF / 
THE BABCOCK & WILCOX COMPANY 

COMMERCIAL NUCLEAR FUEL PLANT LYNCHBURG, VIRGINIA 
QUALITY ASSURANCE SECTION 
------------------------------------------------------ ' 

,p _ ______ _ 

APPROVED BY: 6.-J. 
. DATE : I I /1. I 1!7 

MISCELLANEOUS INSPECTION 
REPORT 

DWG. NO. :.!fie«,_ I _z;,�.;, .. c.f.. 
SPEC •

. NO. : .1'1/A 
� ,r;l..r�R 

PART NAME: Cll.vi.ST'eR 

� 

/L 

ZL 

%1 
/L 

/ZL·· 
. 

. . 

� 

''/ �L 
. 

A�hJSS 
.SCR/15€ 
LIN� 

JJ/14. �AlSI-re 
A C-Nll 

z.�z.3a z. t:.z!X:J 

z.�z.$S .?.t:-3()0 

. 
c.r.e-s� .,. 

]JJA. 

S.c4�o 

. 
A� ,� �4"� .sGI!/. 

VAI£5 l>1A.A 

S.?_SZO 

�B-
-, ,--L.nAI 

j /I _ 

(AFT£�) 

��A. c.P�rc 
" �/:> 

z.�,.j4S �.&3�0 

?,t:f�O c.�o 

o.r.r.strr 
�,J//110$"� t!rN'':> 
s. czz.o 
"""- ,. -� � --� . 

- . � 

...... ....... - � 
S�'M' 
vA/I&S �A ,IJ 

.S:ZS40 

r- sc.r�&e. I P\t. 

_L ' '\I '2..U3 -1.4 32.�- .oof" 

. 

I 

v I 

JOB NO.: s�·/5'Z5 
.J. PROC. NO. ::Siut:, .. t.Z.,s-h-o�c 

T 
TABLE 7 

. . 

. . 

. 

. -
. 

. 

.J , . 
�-

f 
. 

' 
.,........, 

If/� f\ 
1\ I '( ) )(: · '�s-t.,ns::. �. ooss':r( ( J -.ooq�· f(-.oos� . 

... 

"'* Pa. 

\. ,,.... /I 
H I -. -t.o••sd= 

"( +,0005 
I 

IL 

re."'tJ,�S�S . . 
IS oppo�• 

I'� 
............. 

1/ � / 
t 

I 
·-� 0 ) -........ . d Ol_ , 

'2.L 

t;� �d 

INSPECTED BY:----"-,t4-=-__ DATE: s/zc/.87 RELE>.SED BY: ____ D.ATE: ___ _ 

11 



l 
1 
1 
l 
l 

1 
I 
I 
. , ... 

MIT$-
e r-...';i,\lf 

-, 
t! .... h., 

'I 
'I I 

j 
( 
1 
I 

FIGURE 1 

� 

fiGUR£ 2 

!' ·=-

TYPICAL FILTER MODULE 
BEFORE TEST 

CLOSEUP OF FILTER MO�UL£ 
BEFORE TEST 

12 



r 
r 
r 
r 
f 
r 
I 
t 
t 
l 
L 
l 
[ 
l 
l. 
L 
L· 
L 
L 

•Xlt'F'W:N=
�.:.....--·n ,.,.E" 
......._ t r?d 
l..r 
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FIGURE 5 FILTER MODULES IN LATERAL 
CRUSH TEST 

! ·------

FIGURE 6 CLOSEUP OF FILTER MODULES AFiER 
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FIGURE 7 CLOSEUP OF FILTER MODULE A FTER 
LATERAL CRUSH TEST OF 2800 POUNDS 
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