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TABLE A-2

l

FUEL ASSEMBLY COMPO!1ErlT STRESSES|

_GEllERIC PLAllT (CALVERT CLIFFS I AND 2, MILLSTONE 2)

Maximum Stress (ksi)
|

Component Base Case Revised Model Ratio

~
~

End Fitting Castings

End Fitting Posts

Guide Tubes

Fuel Rods __
. _

Allowable Stress (ksil __

Castings -

Posts -

Fuel Rods -

I
Guide Tube Properties

Figure A-10Yield Strength -

Strain Capability - Figure A-14

I

!
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TABLE A-3
i

SPACER GRID IMPACT LOADS

GENERIC PLMIT (cal. VERT CLIFFS I AND 2,!!ILLSTONE 21

1

Maximum Impact Loads (lb)*

Peripheral Assemblies Interior Assemblies
Case Max One-Sided Max Thru-Grid Max One-Sided Max Thru-Grid

FPlB (1)
~

~

FPlB(2)
._ ._

* Listed as Revised Model (Base Case)

(1) Full Power Inlet Break - Core Direction Perpendicular to Hot Legs

(2) Full Power Inlet Break - Core Direction Parallel to Hot Legs

Spacer Grid Impact Strength (lb)
~ ~

One Sided -

Thru-Grid -

_ _

Impact Load Ratios (Revised flodel/ Base Case)

Peripheral Assemblies
~ ~

One Sided -

Thru-Grid -
_ _

Interior Assemblies
~ ~

One SidedI -

Thru-Grid -
_, _

I
.
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I
TABLE A-4

I
FUEL ASSEMBLY COMP 0flEllT STRESSES

FT. Call!0Uti PLAflT_

Maximum Stress _(ksi)

Component Base Case Revised Model_

End Fitting Castings
-

-

End Fitting Posts

Guide Tubes

Fuel Rods _
__

AllowableStress(ksil

Castings -

Posts -

Fuel Rods - __ _

Guide Tube Properties

Yield Strength - Figure A-10

Strain Capability - Figure A-14

i

I
o



Appendix A

TAIILE A-5

SPACER GRID I!1 PACT LOADS

FT. Call 100ft PLAf1T

fjaximum Impact Loads (lb)*
Peripheral Assemblies Interior Assemblies*

Case Max One-Sided Max Thru-Grid flax One-Sided Max Thru-Grid

~
~

FPlB (1)

FPlB (2)

* Listed as Revised Model (Base Case)

(1) Full Power Inlet Brec.; - Core Direction Perpendicular to Hot Legs

(2) Full Power Inlet Break - Core Direction Parallel to Hot LegsI

Spacer Grid Impact Strength (Lb.)

I One-Sided -

*

Thru-Grid -

A.5
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FIGUllE A-2

FUEL ASSEMBLY LATEllAL IItPACT LOAD

VS.
I

INITIAL LATEllAL DISPLACEMEllT
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FIGURE A-3
;

FUEL ASSEMBLY FUNDN4EllTAL FREQUEllCY VS. N4PLITUDE

-
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I
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- - -

3.,
- - -- - _ _ _ . . _ _ .



- . _ _ _ _ _ _ _ _ .

(

_

f

l
1

'

I !
!

1

I
I
I
I
I |

I
I
I

i

-
-

l

g FIGURE A-5

SPACER GRID APPROACil VELOCITY

,

-

VS.

DROP llEIGill

|I
A.10

. . _ _ _ _ _ _ _ _ - _ _ ..



_ - - _ _ _ _ _ _ . -

,

M M M M M M M M M FM A M M .M M 'M
i

.

MAXIMUMOTIE-SIDEDSPACERGRIDIMPACTLOADDISTRIBbT10N
*

i GE?'ERIC.PLAriT - FULL POWER INLET BREAK
,_

.

,
|

,
. ,

e

6

.

| .

.

|
,

e

.

i

'

a

,

t

i

)
i

I
1

!

!- .i
W

i
i

! *

f

A.11
:_



|||| 1I

e

O

.. _

._.

..
_

M' -

M
.

.

M _

_
_

M
_

_

_

_
_

-
-

MI
N
O

_
_

T _

U K _

B A
I E
R R
T B
S
I T
D E

L 2
D 1:

I

A I .

O A
L R

E -T W
-C O

A P _

P -M L
I L

U
D F
I

R -
G

- T
U i

f

R A
H L
T P

MM C
U I

M R
I E
X !

-
i

MA
E

M G

M

M

M

M

- a
m

-
|

G

e
. ||1' l | ||

I | !ii!



. ._ . _ - -

M M M M
FIGURE A-S

!GXIMUM ONE-SIDED GRID IM?ACT LOAD DISTRIBUTION
-

FT. CALHOUN PLA*lT - F'_'Lt POWCR TM CT RPTER

t *

.

|
,

k

i

i
.

i |
d

i i
1

i

i
I

!
, '

i !

!

!
4

l

!
i

-

;
'

i

| Note: No Scaling Factor Applied Unless Asterisked (*)
' * Scaled *

|,

1

,

I
i

,
. A.13



- - - - - - . _. - --

,- -t-- = ,,., .r. , . ,

I,.,,...3 | | ! |
,

! ., .

1

7 j
' , '

: gi
4

s

;. 1 ! | i I, 4 i i 1 I i
'

I -

,

. . ..

I

4 . . . 4

i

..s . - , ,. .

I 3 . . . i. ..i. . ; _; .

I .. . . . *

!

'
, . N

' ' ' '

t. N
,g

!
9 ..__.)..., . _.

- - - r- .

188 . . . i

3. _... . &. . . . _ . _ _g
7 ._ ..p . . _ . . . ,

-

.. ... } { . . _ . .. . . _ _ .
--6

ws ...

,b
. . . _.__

. -

I4 .. ' l-. . . . .

. .

_. ,} . _ ___
- .~ . .*

3.g -.._j., .. _
- . - - -. . - - - - - - - - -

4 - ...y $ .. . . . .-. . -

+p .m
p,__. 4 __. .._.-.>) . . ~ -

- - . * ;m G
Qt

..

*Q
. _._ . _ . . . . - - - - .. N,- _q

_

- -,

I,x - -,

. .- . , tg .. .
N g
9

3,..
. _ 3. , ...,,. f

_ .. . _.. . . . . _. 14 -.-
_ ._e-._.

e._ ,> - . ,

s.. .._.. .- .o i . .-- -. . - - - - . -
v

7. _ . . ~ [ -- . . . _ . .- . N .
6 . , . . _ _ __ .5 ..__ , _ _ e:i

y -- --d~~.
5. _

~
._ . . _ _ _ . -- _ . . - -. Q - ,

. _. g g . . _

4._. .g a .g . . . . . . . . . . ... . . e . . . - q w
uw w . . _ . . . ...

(~
. . . -

. . .LO .J ' *p
. = . _ ._ -- - . . . _ - - ep -3. <.. ._ gg .g -

.- -.g g,, . _. .. . . , . ' . ' . |D 10 W 3
.

, 2 ._ ta. _ q 6 u._. --
|M M D LA.

-II
. _ .

~ cr C2
-

~0

~ -~ . .,' o' w . . . _ _ . , . . . _ - .. . . . . ....

*tu n. O
.' N N

'O . til 14 O
! ! . . .. U .1-- . _ . _ _ -. r- . . . ---

91 * . . . . . . . . . -- . . . .%

,
.. . L_AJ Q

. . _ .. - - -~. - - yg.
_g

3, 7 ._ y ..p _ . _ . ._. . . . _

. Le 6. .. LL y . _ _ _ . . __._ _ _ . . . . _ _

'

b. __ j . . . . - - . . . - . - - .

i *.,'. > .K4 . . . . . . . . - - - . . - - . I

'

,
4

, {g .1-_ _ .. . "I* .8 .
'

...f- .| ,>w
. (9 .gn.a 3.

. * - - - . ~,? O i.

' i ,w a *

'.CM LO
2 _.4 .W' ., I |W

. . . . - . . . . - - . . - _ - . . - . . . _ - . -

*
|' Il .. .- - , o| O | |p.

, _J 1 |
- Ch*

' jIW O r

!M O ! |
|

e--
Oi , ,,

]g I . . _ . . . . > LD i e-
9 - . . . _ .. _ . . ,. -. .. , ,

7-.. - . _ . . _ , . . , . . 9 . m. . . . . . . .. ._

.- . . - . . _ . . _ . y . _, _...;.--... ., . _ _ 3 ... _ . . - . . . . . . --

q . ..._n ). . .. 7. . _ . - . . . _ .
. . , _ . . . . _ . .. . u . _ . . _ . . .L . . . . ! i_ _ . . . . !.... !ei

I
|

.

8

|
*

.

! i .s .+. .. . . .. p .

4 _ _

-

, . . . . .
' , ;

3 d. . . . . .. LJ. . . + . . . . , . . . . . . . . . ._. . ..J.. .. . . . - .. .

f
! s !'. ! c

: i
I3I | i i,j

.

' > *'

'

.t ! l. . . ' !.. . . .!_ , .'-.i .
..

*
.

y
*

. ! ..--:7.. . . . . . . ,. 3.._..... . . - . .

,i f., | l |
' t .'

'

t ..,
., ,,.a

., .I... . . ,i . ,
,, . . . . e . . ..

I ., !
,6

i . . . , . , , . . , . .

e t 4 4 , e f j ! I e| 6 4 e ) ?
| 6 , t e a e . . . . , e i i;
e . , . 4 . , e . , e s i e i a;

S . . - . . . . . . . .n. ... ..s s._ . . . . . . . . n . , _ . - -

t

1
i

.
. - , _ . . _ . , . , _ . _ , . _ . . . . , . _ . _ , - _ . . _ . . . . . .-



. _ _

tTH y ors 4 10
'

c Evt. .- ,ct. . .--mn .
v w . e cwee-

w w a e e w er e
- = w =c e w we i *

8 1 '**;'
- = w . e ewe

'e ey e e' ' ' ' ' *'
- y w o

- '
; | { |j;; | | :

'

p { ..j.-.} g ._ _ a _ } _ . ,| y 'I |;'j .__.1... .. .. j . - . j p, j.. .. j.1, p. g j. ! ...j- al g . .; !.

! 4 ... ; .. J L L L . ..!. ..j.. . . . .f .. . |. j . ' j . ! ! l. 1i. g. .} 4 q . .,
. 97 ,. - . . .

. 1._,._.....l........ .l...... . . ; .. . . , ._ .

.[_ i . 9 3 ...[. . , . _. L.. L . .l. . . ; | !. i!- ..l.. .|.J j . 1.;}1.j.. i.., ;. .. . .- .
.j. ...}... - ,. ....: 11.

. . ,.

-
- t iI . ,. .I!

'

i,} _..
..;. .. ; . ! . ;.a rIGUR :.A'.10;..' a .....

I
, ,,

. i : r + -t ,. . . .i
.a . ; -

__ t : i. m_

_i j. _.... 4 . ... . L. ! . . ..L. i-
!

.

' . .. .Ii... ..)- j .! |1i... .....j._......_....
|1-
i

,. , .

| { ..;.f. .| , .|;,!-L. . . . .. .. .l. .. . p . . . -j;. | .{ |
' ,I j. . ( ,'||. ..g..6. . .. . ,. . .3.,

,

T . J. ' :' .. !. |. CI,.IiYIELD STREf!GTH VS. f.UENCE FOR AliNEALED ?>.ATERIAL'EFFECT OF STRAlti ! TATE:!~ .:. I, . . ., .

i . i.
., . 4. . . . . . _ . . . _ , .

[..__.._.1..__L...J. j. , : | j | 1 | || ; i j |||'|| j | .. : | . . [. . .: ... | .. | . ; .t . ; . .
1 , , . .Jt _. . _._. 4 _. ._ . t _. i . L .t.i i | .i i ...i ! . .A i i*',!, , i 8

j .} ff. ...i }...j..,._.._._ ..j' '
. i i

.,, , ,

7_.__., .3..... . . . . . _ ,

9__._.. . .j . .. ,.a.

p _. -. _.. g.. .
- . , .

.

_.. _ l_. .. ; , _ . ..,._ 1..,.1
. _ . _

.I
..y

f. _ . . . . .. . { . .. ' . . f. . - j . dI
i . - '{ g!g'|

_ . .

u._._' '

.1. . .

. - a +

;.. . _, . . : __ _.1 1 .!.. ..

L.__......:...., .] .j.! ,' . .,

L.._.4.._1.... L., . . ; _2. .

..._...._.1....j-.L q ,,,, . . .

.......I~.... ,R. . i ,'
,

..;
. i. ii.} 1i _ .1.

.. - F. . . . , H ,, , .
.,

i,

_. ' .a' S 0._ - -

,
,

:........ . q . . . a. - .x. . , i .;
' v. ,..!' '

i . .. . . i .. ! ! .
. _ . . .

...|....
.-

3: .! { . . - - . - ...
'

,

e
;... . . . .. . . C' : [ !;

.. . . - ,

' . . . . . . . . . . . . . . .
. .j. .i..[ .. .;

.
=..; _1.

. _ . _ . . . . .. ..
,

... # 50
. ' ",,

. ;._.....!...... .. :: . . 2

. ! .. 4 -; -g. .,
'

.... m .

p.....,..... ,; , ; ; . - .

(.......7. p. .

.

..

1...... . ,

!, ,, . .

. f. . .
..

,
..

. ..
. .; q.. .

1. .... .g.. . . . . . .. . .9
.I . .1. ... .

' !
4' C"Li . . _

. . ,
-

i. ,
.

.'2

,. 2 i ,
4

._,

L . _ . . . .. q .. . _ : i 1 i t. ; ! ; 1; .:.

. . . ....__}j
q1 ; g._...; ._ . _ _ . .a

>
- } - - -

-
- ' i - > * ...1.... .a.. : - ,

i _. . . ..i.... a1- : , . -
- -

.l. .

' *

. . .j. :. . ,

! 1 1 I , . . . .. . p. . . . . _ . .., , , .,.
i .

. . . _ ._,
' i , .... . . _ . .2.. .

' . . * ...

l .l.L...... 4. .

+
| ; i i. . ._ ; . .. . _ _ _ .j., .

. , ; | | .|. ..|.!' | ,.| .j f,'','|. j ._ je . . .. . : . .,
'

,

,

1 ; i i ;:i}>. ; i.. . . . , , : i te
I !i 22 1-

, .

19 i ! i 1 .' 20i- 6 i: ,i 'i .' 21' -. . . .

10 | ; | ;10 !j, -! | | - | ]0 i ! i
i' 10 - - .'' ' -- - -

,. : ., i ...-
, i . . ',, ; ,

. . _ . . _ , -

luence!, n/c".g (E: r lj Mev)
t ; .p.... , ,:. _ . _ . _ . . . . . . . . , . .

.i... .. ;!
.a

! !I,I ''- * i
i ;,

--: -

t .

$

,
i , 'i

'
4

, .
, --

||j | - I

.
, ,,

| 5 !4-* * *
i.

. , -,
e '

'
"

.|)t
|

e * 6. .

... k. .I ; . . . . . . . . i
a , ,

1! s_ .b ..I

4

A.15
.__ _ _ _



FI_GtlitE A-11_

DISTitil;llTIOf-l 0F IMXIIillil GUIDE Till;l: STilESSI GEllEltlC Pl.Afli - FilLL l'0!!I:lt Iftl.ET liitFAKCp3 (- g3
._____._.____.__1

PER EllD FITTillG'

(1A11ttlli1 GilIDE TUBE STitESS (KSI)

) \ | \ ).
--

GRID 1 ! ,

1

I

2

3 ~}I - _ f

_

4
_. . . . _ .

5

6

_ .._.. _ _ _

! 7
!

--

I

g . _ . . _ _ _ . . _ . . . . . _ _ --

, _ _ _ _ _ . _ . . . . _ _ .

. . . ... _ . _ . . . _

L0lER LilD FITTIllc
- ~

_ ..__ _

A.16
- _ -.- - - - - - _ _ _ _ _



.

| FIGilR_E A-12

DISTRII'llTI0tt 0F MAXI!iUM GUIDE Tulli: STRI:SS

FTs Call 10Vil PL AllT - FilLL l'01!!:R ,1|ll.1:T_l:RI A)(*

n(l n !I I ',

PPER EllD FITTIllG
'

MAXII.1Ut1 GUIDE TUDE STRESS (KSM_

E I

'

Grid 1

I
2

,

3
~

!g

.

4

5 j

6
;

I ,

8 ;
..

;

.-. - . . - _- -
_

I
Wee

h6

A.17
. _. - - ._ _. -



r

. .. . 7. . , p .q _n. . .j ,
., , . . , _ .,.

, . ~ . . , . . , . 7,
, > , ., , q .

,

i , . , . , _ .-
~

. 6 . a, . _ , . . , . . , . .

49.. 4 4,' | ' . .
. . . . . . , ,

. 4.. .

,1 ' ,9 ii ;.

, , . .a
.

!3
. ..

8 Ie ,,.
'

,.,ii. '(jj. .

|j; .. 4.. i,

F . ; ;.. . ,, , ; 3
.

6 .. ! : . .I i .': !
;. .. ! . . .; . . . _! . l.

'
'

' '

i' i ,..

, .! :_4 , ,i. I.,i.-' 1' ,-r ' '. '. ii -j - . j . . Ij- .. ., , .b . , ,
,

.I, . .,., , .

| ! 3 .
..i , ::. . J s.. .4 . , i;-i 4 ; i .! 4 . ,,

,

. ' - '_ _ Li 2 1. _...dA .. ,

! > , , , .,' '

, G; 1 . ' L, ._ . . _ . . . . . .- . '. -

3 i;i ; . .a
', . .. ~

..

s. 4u _ _. ;. '
i

! ! . ; * -
>

. t - ;t * 4 '- , '
.. ! , t

'I t
- I. >

Ir.
.: s;I

I
i I

_ ._z. u.. .

..l ...I I i ; I ,ii | 3.
... - '

, ,

. it-
.. ..

- _ . , .. .. N...
' Nj ' , .*

l'' |, O,

. . r~ . g - .
_

t s.

|I . _ _ 7. ._....,3 .g

.

; . , . ,_.m..... . _ .

._ . _ . _ _ _ _ , g . . . .._.3.._.-
r-

. _ _ _'. . . .__q .w .F . . ...

6 -_.g"'' H. .

' * .

E
S. - . 7_ .-y .Lj

. __ . _

L
''1_..-.'7.___.~ l * . c." D

4._. .. _. A g . .L...-

, , - . . .
~

. ,

_ r. ' '

,Q N'

--- W -w --
. . ...I.-. ...

} . .4 U.
. ...J O.

.
. .

|- .w w . _%_..
2 --- 6 _ _ _

. _. k . . > .
-

G)
' . ' ~ ' ' . ~ ' ~ ' ,

'.;P .tD ._; ..
. r._ <. O .. g _. ._. )_-

,. .w . . ,_, -' i e-- :
Y~'" . .' O 4 o...

.
I.,.g g _N .

|
. . . . .

_ .

l___ .

_ . . . _ _ u. > _.___r-- 6 i

.. 4J '

y .d
. .

r

9. .
_ . _ .

. . _.-
..

- _ _ . ._..._7
F.. - .w . ._ s

.

'N

6-. _ .U
- ,

y _ w ..-

. ,0.__
.{ __ +...g.__v..[ _ _ _ . -'a.__

-----i C+ ~g ...g g -

01. .)| 4.__. 4 _ --- O - MJ - - - - - - - . m
u .

2._.., . ..n, . a .

c q ',w .

3. -- . gx o. -p . . _ _ .
- ' c3 ]D +- - a ---.. :

--~ . n Q - -- H O - ,_. ,

-- c : *-4 t) O . j

2.._. ' 8.L. _ ._ :: , _in - _. _ ! e . . . .

-. .j -. O'1 . -.. ;
~

u. w . . . I ._ _
D'G ' . - . .T-~~_.___... . . - .e D

. o . _g
g O' ' ' ~

< r-- _._

Il-_ _ _ _ . .. ,_ .._' M
- .< . C' . , . ._W

-
0-

..
'

9.
*-

. g-

* _ - _ , .

8.. p. .__. g .- .'l'
1

[ F. . e-< .w
p

'

p
._

''f 6. * = ..

'g (D M
-- | g. . .5.

. . o,
..

*
'6.$- g ,

g
-0 4,_- .,; -) . . ' . _ _.

W < i

. }' .. .
'

.

. 'a - . .
'

-*
. u., 3 ,_._-._.J
'E < < " ". -

od 7 * '*' H N }O N -.. 4O .,
,8 y ? ._ ;P *-1 .

,
,
,

6 . . . - . _.a .

.c).-
.,

.I I ~| i,m . . .

._ aI ..I.
.,I. . _ , _ .

. . . , .
y . , - .- I '~O ,|

W i !! ;

f |
,

| | | |
'

,
1

. _r-* : . . _ , _ . . . . _. ... .

t ; '
..q .___7 .._, .. o ._y...,.sn. ..~-.....o .-..g.,....

' . . ..._ ._. . . . _ - . . _ _ . ,.

9 _. ...J. J. . . ..--.j )...-.g . . . . . . . . . . .. ._ .,
. . . _ . . . .....a.. - . . . .

8 .i y . . . . q, . '
.. _ . - ae. . . . . _ . . . . . , ., _.~.

.,_-_...f .
F ., M ,. ...._. N . . . . .2 .N .l..__ . r .

- . . .
,

.

... ._i. .'_.. , _ . ' . . . .
p'.,'..' .' ,._ . _ ' . . . , . _ . . . ' . .. . . . . _.. - . . . ...n . .

I6 '
'

.[ P') Oj.!,_._, ... . . - .
_ . . , .

-i.! . i
.% ,, UO )") Pb u0 [*]

. .. . . . _ , _ . . . . .

b .I I .| ' . , ' .
. .

'

I
, . . . 4. .-. , , ,

7 , .

4 .r.... . p ,! ' - ,., . ,. ,
i ;i :t

, ,

y+ .
.

|

..... .. _.. . ..,
. ..[

,

-i r; | !,i I'y
|! !; i !! i||; j | _'- . . . . . .,_4 ,...4 _ . .._m. 2... m . ._j -m..]| | y|_'4_

' i

'' '
' , ,

!-. . 4.,... ,a.3 ,.4 *j!'' . i I '. i:
.

..- '.
' '

j !
. ; ;t !*

|- ' . i! i I i !
- ?

'' - * '
r : -r r

I i t t
' 't I';;!? '

i''*

i +t *
tt *

II
' ' ''*. '

tL; &: ; ' 8 i I * * I - ' -i C' - H H. . - .-
'

! ' I
,

H'.. . - H, i, ' ,. i. ? i. -
. - :l*t '

4., 4.,1 i. -| t ., .- i. r,' ;: : ;- .
....

. t. ,..
.

. ,. .. .

t. ,. , .|
. . . .

i .,. ., . .,.. ., ,.. .,

.,!
. . ,. . . . ., . . ., ,.,. . , . . . , ., ,

, , .... . . ... . , ,,
i

.

!,

.,

.. !.. . . , ., ., 1 . ,
4 . .... .

I...
, .. ,, . , , .. . . . . .,

. i . .,
i. . . .

- , . . ,... .. . .. , , , . , .i,. ,.. .
! ,i .i , ,,

.. a._.1_. 46

. ,, , . .. , ,ii. .l. . . . . . .,.. , ,
. i .6

,

. 13
. . .46 . , ,. .

.L..,.. 3,}.t
. ,. .._a._.. .w..._..

, . i ,. ....a ....t...2 ..4...! u .1 .

- . m . . _ _ ,



; ' , . .

- 4 .. , 9 . .. q. _ . e . * r* *m
M 1. * f* T- v7- f- T r- '~ q --. -. . , . .,t,.. ., -

te.,6 . 3.. 3 3 . , . ,.p.,.
i .| I . f3 . 6 . . . . . + . I {I.e( ' 9- ts. .. i*j

1 . .I i 6 .f.!;O .' . i ,. . .. . .,
I ' '

-I .. , i i
1

|{ .'L7 ,i

. ..i!. . [-
'

i

i !
-

. .4 4 -
-.. . ., ,.,

. .
. | i .. |. !. *. .i .! . ,!I i .

3.'
i

.t..i , . , .. . .
. . . .

t.. '

ii , .

4
? , .i . e
t

,4 .
.

,

5* ,l! |
:

l
, .

..i.)
. o , i

,. gn .ey ., -

J !-' | t'f
p,, . . I. . . I. LJ . .

,!.:
' .! 1

l-! .q ,

, ! i . I

. {.'
.M

' I e
,

.: .x : - .

. .
, . .., . . ..

*N .
.n.

gI 'N
..

'
* O , ,

|, W O.,
., ,

. . tal
. . .

F**,
3. . - p

. . . . .f . . _
8 .. L + . . O,

_ _.
- :- - -- . . - - ~9-

.,...T . , . . ._
---- - - - . - - -

7. . ;_ ; .~ . .tu . -. . .; - - " 4 ----

L a ! _ .. ] ._
- "---F----6.

---!_....-+.5.. ._.4,..tb . . ;

I 4. . a

7. . . .

. . ,

5 .
_.. .r .m ._,

o _ _. , -.- p-.--
m-...-. ,'

. . . . _ . . | Z3._ .o -
t

g
. . . .

:- : ! g -- _f
- --------g

. . .

,

rm

A r.3
. . . . .

.;,.-._- <% :* 'o
2.._. ;* .L - >-

v -

..p .
. 2:~ a) . ;. . |.

.2.
.

t.t. ;
- rc , :E

.

. m,_.. . . - . - . . ..q .-..

| ... . - - . . y

3_
.. . .-- tn

'' - T . O"i . A .

._ < - m._.

C. . G_.. .. - . - - . - - - --

8... --..._g ._ - - --

6 . .- - ---.H
_ _ _ _ -: N7 $ _.s

i- ' E'
m . v

5. .

, -g ._. -
' N_< g

..a.. w _ n . . . g
a.... - - . - m

4._. - . _ , . _ . - - e. e_.

J_a.g. y..;..., . .O __ _; .~

3. _ . .. ~ q f . . _. - - c --
M . . . G)g ; ,._ ._ .o . _ .; _ -. . , . _3----

-I H
2-_ .et -. _. H _. L ''

... .gu 4
.. _: ; I -.:.; : J m
- . . . . - .,

-- -' *

'tr a. .. ._J ._

_ .. .--) to . o . .

a3 .... e v
- ..O'~'

- g . - .

. .... g
'

3. .

* '%__.**- ..___.

;.. . _ - -
'

9. . - . .. . . .
- . _ . . - -

a _ _ - - _ - _ __..-~._.g .g
ej ; 7. . ; ; .m .O _ ; 2 -.~_ _

* O 've 6 -g o -

5 k .* *

g _' __ . q -. .
. o ; _j

-.

, - .

. 4 . q
'

'?, . a .. Z - : -

n - cx
-

,
-

3.

|2
- . . -...q La . y.- -

et H n

. . g q .. .i. . . . .

.to h. |*

.; ..: -_c _.

'

' : I' .:yy .

.. !.
. a .

. .,l . . L.---_
. .

. , .

....e. . , . . ..,.. .. _.. .. . ..t.. _. . .;.._.. ._,.._.. .s.. .. +...._.a.

*I
-

i . I 1 -] os .[ . . .. .

|.4 t ,_
' '

t. '( i,
-

t, | | | c3- .4

| -

. . ,. . .c.,..._..Z 1 - _ , . . . . . .
9 _4...... _

a
. . -.

.-*.'"'-~!,^^~~..~_*-~~n . .. m . . . 3. , . _ .- . ; - ; . - g . . . .l . . .-. . f. ,. _. _ ._.g- n .. . g .j..'O
... . . . . . , _ . _ .

. . . . . _ - . . . . _ . _. . . _ .

. . ._ . D ..._ . .Ob . l .-...LO....... ....U . . .
I - . C4J . i j.; O . . - .iI'..

.

.. i I .7
4

-

: . . . .;
. -.r.- ...... 7. . .. _... . .. .p .. .a a._.-._.. r ...i.... .. c. . _ . - . . _ . . . . -._..;.s . q. .

4 . e . L ;. . .. ..,.,.'. !
-

, L e.S
..: i : , ' . 3- ,

,. % . < A11110VdV3. HIV'JIS 'lV101' ' i ; i ;
. . . . . . . ,. . . . .

; . ., . . , .

. ._ .J . l . .. ....; . y... .

, , , , ,

4 L , .. ,'4 .. ; .. .e.
-

. . . . .ia . .., .

I..
.

!
.

i

t . ' . ,|. J .t. .i
st '|t

. . - , . , , , , i
. t' i.

.i . j - ,.; , , ; ',

t i ;

_. .' .. .._

l .1 i
! ,! . g..

t i i ! ...j ;.;i;...J.t. . [
, .

Lt. 7 . ..q 4 q.' . g. .q3 a. . . . . . . . i_ .p2... -

. ! i !
,I, ( i i ; i t !

.

,
- .; j:i ; 1 ,- a . ;. , ; ..; i

,

.
. t i..

. .' .
; ;

, , . .

! ,-

!
. . , .

i | : .

, :
. ||: :I

. .
.,;I. .. g .i. i . -..:_ ): . . -. .i . . .. _ , . . , 7 .. . ,- .t: t. . . .

i .r. .. ..
.

I!
. . . - ,

t
-..7 , . . ; ..

, i 1
.. . p . ..i . . .p .. -- -..

. . i . !. . , e. !.
i, . l. ., ,. . .. . , ,.. . .

!!i 4 a . .
4 .r, s . .

l e. .
e. .| . . ,# . , .

.

e. . i ,6 6 . .. . ..[|.. -

,|

. i. s . . i . ..t . , .

[
,...

..
. 4 .4 , . . , . . . , , , .. . .; 6 -. .

. . . , . i e i # . . .

j.i,. ,. ,i , . i . . .
.

+ i 6 . . .t e . . , . . . .g ,. + .
i

i e i . . i ej! ( l . .
. tt

t t .6 e I i . .
, t I | 9 t 6 f $ || | t

.. r .i..._ *_jf f_ f '
.m { _.t..{ .|. .4 . t .j a J. 'nt .t .v . . m ..t

| .f I j i t . 8t | t

i . m' _ . ' . ' _ . _ . _' 6
' '

i l _t. e s e * * . e I t t
.

i t i e . *
. o t.i. .j. . s t +a__ .__-

,

i
|

~ - - . --- , . . -,..n.m .-



|-

FIGURE A-15 |

DISTRil UT10fl 0F ltAXIl1VM GUIDE TUBE STRA'd
GElli.' ; C Pl.AflT - filLL POWER lilLET 1;RI>.r'
~~' ~

~ ~

(~h O _(3
,

OPPER EllD flTTillG
l1AXI!1Uf1 GilIDE TURE El.ASTl_C STRMil_(Q

_ __

( ) \ h \ f.
~~

I
Grid 1I

I
2

I _J3

4 |

5

I
'I

|
\ 7

,

8
___ - . - . - -

I _ _ _ _ _ _,

g _ _ _ _ -. -

LOUER Ef10 FITTIfiG
-

_-

A.20
_ . . _ . . .



I w. ., '
l , i4 . . .

'

,g. r r r-9 i 6 * . - . - - [ y 3,
. , ry . , . , , - , - ,.

'. f, r T r. , -| t- 1-~- f-~ ,7 1-,

)
*

|
.

* 4 i . . .

. . .,..
;8 , . I

'

t
5 , .,

7 Ji. | !.i
'

i..
e

~ '

| !j
'

i
.i

., , . . m, . . . . ,
i . It j,

4. i, . &. .! , , .

,. . 4 i
e -

3. a.. .. , . . . . r
3 .

!-

, .
-

!
j. 6 1

j i ii *
, .

?. . . j. ' .,;. - . . . - . . . g

.

.'| | |
*

. .

... . .. .I . 4, .
'

.

, , .

. , .
. . . .

e s , .N <

, a it t 'N. e i e e g
1 - , A _ . . - ' .' $.

9 ,...1.. , ..
. _ - , . . . ' - -

.n

. . . .

B ._; . ._ . . . . . - g j . - . - - . -

7 ..,__..H - . . . - -

6 .;l . ~ d.' |. - . . gg
S. .:__;.......,. e. . 4, , ;;; I

*
.

4. . . , .. . j . _ _ . . ..-.l

O ' - ~ " '
1 i-

. . . I.: - . . . . . n., . .
3- M -- ~ ' ~ ~ ~ ~ ~ ^ * - ' ' ~ ~ ~ ~ - ' '|

4 4 _. .: ._. g;, . u- - .-.. -

:o m
t..._ . -' .' H .

E
. . . . _ _ _ . > . _ .

. . ... .' dJ, , ;
g

. , _ t 4J . - _.__ .-- ._ .
. . u.,,. . . . . . - , . - -

. r ,
g I.....-...-.....g -

g
-_.4... .

g |

, , . _1~'-
- -"

_y . . . . . -__. . -

. _ - ._.-_.a - . _ _ ..___.-.....a

?. _ c3" . .j _ .; _ ...-_N
6. .-__._..b._..U

g g _

W 6 Ng ..
_...,..___..N

.-
.

~ ' ~ ~~~

4._. _; L ... ._ Q .L
. _ - . . '~-'--'C'-''-'.~~'

_ . _ - ..e__-. c-
' L i_. . LAJ l

_. .. . CJ N
J l U *

3_ .< _p . _ . _ _ - _ _ _ _ . . g _._ _. <
_... LO

L1J
. je ...--..:-- . ). _ . _. ._ p

QJ
t

. 4 M r
2-.... ..'_.T -. < _ ._. . _ _ .11 _ . "

i .Z. %! .
n'

_.

_O..
.._ ,

. Li2
O

;'3 _ La.
L *~O

-

N IO " s-* *W O ,

I S- N ." |. p _.- - .qe. .~.._ ,... _.,;;.

8
_._. . _ . . ...._a

,

, -. .p ..._. _ . _ . . . - . . . . . . . i

; 7 ; -_ . 1 J _ __
- . . . _ ... .. _ ., 1

Ot 6 ' L '

E .
,

ji S _ _ .. g - . _ _ . . . _ _ _ - . . . . ,

' 4
.. . > .

_*C
..

. _ _. . _ . . _...I
.

. |[$ -" ~ j' ' F-. 3

. . . - 3 a _. . . . - - . . ._ >'1 ;;"
l

. _ . .L; .. La.J
*

D'

,' 2 -. l - _ _
.____ _ .IW

>Ug . -

- . . . . . _ _ . . . . . . .. | .. . ....._. . .. . .. . . . . _ . . . . . .. , .

La J,.
,

M ' ! ' O
' , t

$ 1_ ..|j - ..D . .g -
'

' ' '
1 "-*

9
_ p. , . _.. .. ..._;.-.1.. ._.-j., . . j . ; ,. ., . ..._. .

8 . . . . r.l ..-.O. ..c._- . . d . _. . . g .. l

_..Q... -- CQ M). ._; ,.. . .A% . .. _b . _
g

7 _L+... . . . - . .-. v. - ..._N
j
f . _. .. a.i.. . - 4_. . .e -

-

_ . . r._. q.____... . . . . .. . . . . _. .

, e
- -

6 .. u.

5 d i., ,. I d .b_ -

( pn ..-.q w, nan s.ptatA
- .. . . l.. . . . ,

. ._; _ & .. ;

! ,!,; ; ; ,: i .. ! -._ . . . .
,,, . .,i . .

,

. . , ,,
,

. . , . . . - _ .

!
' ' ' '

.{...',
- - ,

{

.

I i 8

3 .4 ..4., .J! 4 4. j. _ - j - - l_ u _. . ..;. . i - I

} i-|g ! i|i i- | * !! . .

*

|t
.

+ i

.
' , }||! , . |3 j

; ; i 4
' |_ L;.

. . . j
.

-

*

* '

; _.|.f _:. | 1., ,j_ ; :.... .L; L - e J . .L:._
,! t

. | ! |i l, I ! 1,4.' .|_
j

' *
? !. . .

P . .._. : . ; ;_._ .

' *
I I' ' .; .

L
'

... ._; ; _..,..L . ..; L. ..

i; .'.; ., . I
.,

,l .l'
i ; i ,i ' ; ' I ,l i. ;' ' ''

! ,i.
,

. .I . . . I , .i . ,
. ... . . , i

.., . . , . ,!
. .

_ . . . , . , , .. . ). , . , , , , . . ,
.

. ,
, , ... ... . ., , |6 . . . . . . . -, . . . . .

,. , , -

- j ., ., ,t. ,
I

,.,, ,
!

, . 6.

.i
. .. . . .

i

L,_ .,.. 2_;_ _.J..i
| ,. e ,.

IJ,,
. . e 4 ...

i.l
. . . . ,, t

( .e !6 . .

| *e ia4
e , i . , .... i , , . ..i .,.

J, .

1. .d.'. . 4..i .l_ ..i , . o, a .t. .,.1..,.a_ t . ..t., .
. .L ; ;_;... . . , .a9 e.i , , .. i. , . . . . .

. .m__ _.a_..._.._. ...,. -

i

|

. . . . , - . _ . . _ . . - . , - . , , . - - - -



Paga B-1

|

APPENDIX B

| !
PALISADES FUEL ANALYSIS

|

I A preliminary estimate has been obtained of the Palisades fuel assembly
loads. These loads were obtained using plant specific Palisades fuel align-

,

| ment plate, core support plate, aid core shroud motions obtained from the

I internals response analysis. These a tions vere employed with a standard CE
1h x 1h fuel assembly model. The results do not include the load reduction

| of about ten percent due to realistic treatment of the friction between the
core barrel flange and reactor vessel support ledge.

|
The preliminary results do not account for the differences between the CE
1h x 14 fuel assembly model and the Palisades fuel; which is supplied by
Exxon. Most importantly:

l The Palisades fuel spacer grid stiffness is less than that of the CE*

I ~

1h x 14 fuel. It is expected that this difference vill decrease the
magnitude of the spacer grid loads.

The spacing between Palisades fuel assemblies is greater than the*

spacing between fuel assemblies in the standard CE model. The effect
of this difference has not yet been defined.

* The crush properties of the Palisades fuel are different that those of
the CE fuel. It is expected that the allovable spacer grid load will
be less than for CE fuel, i.e., about 2000 pounds for Palisades. In
addition, the reduced area properties of crushed Palisades grids have
yet to be defined.

,

The specific steps which vill be taken to finalize results for Palisades
fuel are as follows:

The standard CE lh x 1h fuel assembly model vill be revised to incorporate*

Palisades fuel assembly spacing. Spacer grid loads vill be obtained for
'this model, based on the Palisades fuel alignment plate, core plate and
core shroud motions. The loads obtained from this analysis should be
conservatively high, because they do not account for the reduced stiffness
of the Palisades fuel.

* Spacer grid impact tests vill be performed to determine the allovable
grid impact loads. These tests vill also define the reduced area proper-
ties of crushed grids, i.e. , the overall grid reduction in area and the
maximum localized reduction in area.

It is expected that these results vill demonstrate adequacy of the Palisades
| fuel spacer grids, i.e., show that:

"

|

|
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addition, the reduced area properties of crushed Palisades grids have
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fuel are as follows:

The standard CE lh x 1h fuel assembly model vill be revised to incorporate*

B Palisades fuel assembly spacing. Spacer grid loads vill be obtained for
this model, based on the Palisades fuel alignment plate, core plate and

I core shroud motions. The loads obtained from this analysis should be

I
conservatively high, because they do not account for the reduced stiffness
of the Palisades fuel.
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* Spacer grid impact tests vill be perfomed to determine the allovable

grid impact loads. These tests vill also define the reduced area proper-
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