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~( up ed s '20.7) Page 2 of 7Title: NAC-1 Cask Cavity Measurements.

Proceduro - j

Revision No. 3 Date 10/80
Prepared By: H. R. Panter -

1.0 PURPOSE

To establish a p.rocedure for' measuring the cavity of the NAC-1,
cask. .

2.0 GENERAL -

When measurements are to be taken on the NAC-1 cask' cavity,
the following procedure is to be used.

.

'

3.0 CAUTIONARY NOTES *

3.1 A Radiation Work Permit (RWP) is reyuired for this work.
,

.

3.2 A flotation device is to be worn by all personnel working
over the pool.

.

3.3 Health Physics coverage is recommended.

4.0 OPERATION *
-

4.1 Calibration of NAC-1 Cask Cavity Measuring Tool

4.1.1 Shaft

4.1.1.1 Assemble 3 sections of center shaft and
~

suspend vertically by the threaded eye
in the top end.

4.1.1.2 Attach a straight edge (5 ft min) to the
shaft with one clamp at each end. Center
the straight edge such that it overlaps. . .

both joints in the shaft. -

4.1.1.3 Check straightness by inserting feeler
gages into any openings between.the
straight edge and shaft. Record the
size of the insertable feeler gages.

4.1.1.4 Rotate the shaft ~90 and repeat step
4.1.1.3.

4.1.1.5 Repeat steps 4.1.1. 2, 4.1.1.3, and 4.1.1.4
*

with the straight edge at the bottom of.

the shaft and top of the shaft.

4.1.1.6 Place one section of the shaft in "V"
blocks and measure the diameter. Record

* the measurements.

-

.

9
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-

Prepared By: /
.

. H. R. Panter

4.1.2 Traveling Spider -

4.1.2.1 Assemble per the drawing and label each
indicator.,

_

.,

4.1.2.2 Place the. spider on a shaft sect' ion and
locate the shaf t in "V" , blocks.

4.1.2.3 "Zero" each indicator in.the free
position.

,

4.1.2.4 Rotate shz.ft or the spider'until the
indicator is vertical to and touches.

the measuring surface. Record this
initial reading for each indicator.

, 4.1.2.5 - With at least three sizes of gage b1pcks,-

verify the accuracy'of each indicator.
,

4.2 Installation and Operations' .

4.2.1 Calibrate the traveling spider,per section 4.1.2.

4.2.2 Assemble the center shaft sections and attach the
lower spider. .

-

4.2.3 Attach the lifting eye to the top of the shaft and
lift the shaft with the crane.

4.2.4 Insert the shaft with lower spider into the cavity
of the cask.-

NOTE: The cask must be in an upright position.

4.2.5 Place the traveling spider.onto the shaft and insert
it into the top of the cask cavity. Take care to
keep the shaft centered on the cavity so as not to
force the dial indicators past their operating
range.

4.2.6 Place the top spider onto the shaft.

4.2.7 Slide the small auxiliary' shaft through the hole.

in the top spider and screw it into one of the
threaded holes in the traveling spider.

4.2.8 Position the top spider and trageling spider so
the "B" dial indicator is at 90 with the "O "

,

cask body re erence (center of the middle portf
-

and center of the antirotation bracket within
the cask cavity).

.

| *
. wm-

-
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Procedure
Revision No. 3 Date 10/80

Prepared By:
.

H. R. Panter

NAC-1 Cask Cavity Measurement Procedure
(Data Sheet 1 of 3)

location: Date .'

Cask Serial No. Ambient. Air Temp.

I. Calibration - Reference Section 4.1.1.3 t rough 4.1.l'.6
A. Record thicknesses and location of any inserted feeler

gage (4.1.1. 3 ) :

1. 4

2. 5.

3. - 6. - -

B. Record measured shaft diameters (4.1.1.6):
.

1. in.

2. in.
*

3. - - in.

II. Calibration of Traveling Spider (4.1.2.4):

.

Indicator Distance to Bottom Indicator
' .

Initial of Shaft to Measur- '

"Zero"
Reading ing Surface Reading Reading *

No. (mm) (in.) (in . )'
1 | | 1

2 i i I

3 i I |
| 4 | | 1

5 | t I -
*

6 | | 6

* Indicator "Zero," Reading = Indicator Initial Reading +
Distance to Shaft + 1/2 Shaft Diameter. *

III. Calibration Data for Indicators - Reference Section 4.1.2.5

Gauge Read 1ncs (mm) Calibrated
Number i i i Date By

1 l I I I f I
2 | 1 | 1 1 I i
3 i i i i i ! -|
4 | | | | | | | t
5 ( l 6 I I I i'

6 i i ! I i ; i

Data taken by: of

. Qualified Operator Organization
..

_ _ . _ _ _ _ _ _ _



I 'Section: ETS Docurant No. 580b.
Titl'e : NAC-1 Cask Ca.ity Measurements (Supewedes 20.7) Page 6 of 7Procedure-

Revision No. 3 Date
Prepared By: H. R. Panter , 10/80

.

NAC-1 Cask Cavity Measurement Procedure
(Data Sheet 2 of 3) ''

Cask Measurement bata - Reference ,Section,4.2.10 through 4.2.14IV.

Run of Set ,

Indicator Number
Spider Position '

from Top of Cavity A (mm) B(mm) C (mm) 'D(mm) E (mm) F (mm)4.5" l !
6.5" -

I
12.5" i
18.5" i
24.5" l
30.5"
36.5"
42.5"
48.5"
54.5"
60.5"
66.5" ~

72.5"
78.5"

| 84.5"
90.5"
96.5"

1 2.5"
108.5"
114.5"
120.5"
126.5"
132.5"
138.5"
144.5"

-

150.5"
{156.6"
i162.5"
|

168.5"
|

174.5"
| 6

|

Data'taken by: of
Qualified Operator Organization

.

.

----- ---- - -.--- - --
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Title: (Supe .edes 20.7) Page 7 of 7
.

NAC-1 Cask Cavity Measurements
Procedure

Revision No. 3 Date 10/80

Prepared By: H. R. Panter,

NAC-1 Cask Cavity Measurement Procedure ,

(Data sheet 3 of 3)
.

.

V. Re-verified bata* - Reference Sec' tion 4.2.14
,

- Indicator Number

C (mm) !D (mm)| E (mm)| F (mm)!Spider Position A (mm) B (mm)
|H

:
'

.

.

.

| |

|

,

Data Taken by: of

Qualified Operator Organization

i

,

* If more than 10 re-ve,rific~ation data points are checked, use an
additional copy of this form.

t

.

4
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Title: NAC-1 Cack'h ity Measurements s. .

|

Procedure-

Revision No. 3 Date 10/80
_. 1

Prepared By: II . R. Panter
-

NAC-1 Cask Cavity Measurement Procedure
(Data Sheet 1 of 3)*

10 /22/8 o f
' *

' ocation: droun. hluelear- Porocc Sfo3ttat. Date

Cask Serial No. NAt-IB Ambient. Air Temp. 64 - 6(. * F $
"

Calibration - Reference Section 4.1.1.3 through 4.1.1.6 3I.

Record thicknesses and location of any inserted' feeler
'

A'.
..gage ( 4 .1.1. 3 ) :

1. 4.

2. 5.
6. .-3. ,

B. Record measured shaft' diameters ( 4 .1.1.'6 ) : wih 'A**ud<d-o _

omim. ozoo *

1. l.999) 1999 in. Mgr sq o.sco' c.9e./
,

2. l.900 1999 in. Amini 2.o2 4.57 19.3 f'
.

B "'"75 E3 4'U ""
3. 1.999 1. 9 *> 9 in.

(Su377c 2.s3 4.51 L MBI-,

,

D 9tt37cv 2.o s 4.s7 i 19 8 f _
II. Calibration of Traveling Spider (4.1.2.4) :

69049:si 2.o3 1-4.51 19.01 ,

* S * P b.,''4 J l9 UIwirsi'

Atg HeAsuitoscurs oous F9153%) 203 j AS7 )
Q E AbovY O t tf4.AY ,- g

Indicator -D2. stance to Bottom Indicator 2 03 i 'b S 7 I89 8 ' -

-

CqAoge Initial of Shaft to Measur- "Zero" IE Hwow3"
Ser.id Reading ing Surface Reading Reading * Iusid9

0*H ' 8,

ht<r- No. (mm)* ri (in . )** (in.)

Soto S') 1 A l'2.o7, ( c.n795) 6.133 / G.!33(. J l 7 2 tot 71 .'-

D fide M '* "

Bo log"2. 28 1i.21 (o.osoo) 1 ' L.131. ( c . t 314. ) 6 7. Igor,

Soko63 34.I1.7t, (o.o hS 3) i L. 7.9 ( (,.1294 ) i 7. ( 99 e) $d %[",.k tJ

Solot.S 4 D l 8.7 4 (o.oiM) i 6.13o i L.13 03 1 1 1.1794 gq

Sct 06G. 3E I l.bS' /o.oGSO I fi.13 i ( / 1314 ) I '7. l ey,s t y,
,

SoIo|,3 6 F | t. 51. /o.o 59S1 i k. t 19 ( (,. I 29 9 ) { 7. (rjo4 ,, s/g q g 373+
_

Io. i Bo'? (I.13nt)Avemy =-

Indicator Zero" Reading = Indicator Initial Reading +l *

Distance to Shaft + 1/2 Shaft Diameter.
" u s.n.o c. loo *4eug s- ctece ro oe pstess suoest'oc. **Netzw.v40 sue. o.2oo A c,Aot,e euer.

III. Calibration Data for Indicators - Reference Section 4.1.2.5
.

Gauge Re ad'.nc s (mm) | , Caliprf2ted
Number .366" .46a"i. sea" l.c.na"l.ron"i.ned' i9aochte y \DMJf# By

I i<nM e ! ._ Wu /, , ,1 4.sc 7.i6 I 9.64 i ti.in I i4.7t n.27 I i9.<u
|* W P/ta i JI/t///c (_./2 3.9 s L,W i 11.09 {ti.4i.It197 | 16.5 i i 19.ar

3 4.79 L.G4 i 9.7A II.91 3 14 A L I 17.64 ! !9.54 LNJrfdll Jlde /./tC
' i/ k/t % _4 3.7R | L.31 1 7.3 L OAo | 17. 94 I lo.4 A | 19.o? L';Nfo '

1

5 At9 4.7r3i 9.17 | it.si j sq.M- I tc. 39 | 19.41 to/fAhn sJ r4f /fp.L i

~

6 4.cc c.co i 9.i4 I ii.cn i i.l.za I it.7c i n.ao . uya,qo i sjy;/fg, j ;

|A I?M ddi .7dA _Mf. ii.;o M.74 17,28 #9A c pmf 4 (pup A

Data taken by: [[., /T/b,M of //AC.,

Organization

.Qualifiedcoerator)t,n.... / /, tm e, t 1.y .| Ve r,2eiol %s. ..

|
_-
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} .,NAC-1 Cask Cavity Mcasurements. -

.*

Procedure
- Revision No. 3 Date 10/80

Prepared By:
H. R. Panter.

. , , NAC'-l Cask Cavity Measurement Procedure *

(Data Sheet 1 of 3)-.

. .

*# Iocation: __Qce y ut c. Qg Skk Date 7- Ed.

I .

Cask Serial No. (JAC-|B .Agbient, Air Temp. ;-
~

,

'. :.

I. Calibration - Reference Section 4.1.1.3' through 4.,1,1.6 .

.

A. Record thicknesses anii'locat; ion of any inserted feeler -

gage (4. .l.3): go o 96* ,'a' o
,

'l.M .003's 10' o, o 03'ra 3-/* 4. c. col (d /39,' o.cos p 12( ' -
,' 2? 40mi

_

) 0 0092 W . 5. edtD I4[ 0.0 0 % 1. W .
~

3. 40.o$2' | < o do? '' _,6. I '

,

'. \ ' ' -
'

B. Record measured shaf t' diameters' (4.1.l'.6) : .Y kros s chu. lSh s.
-

-

I .- .

|
1. .in. i ,;!..,

8,
t . : ,'

| 2. in. '

[ 3. in.
'

1 i
.

*"II. Calibration of Traveling Spider ( 4 .1. 2. 4 ) :
,

I
.

.

Indicator Distance to Bottom Indicator
Initial of Shaft to Mea'sur- "Zero"

*

Reading ing Surface Reading Reading * '

No. (mm) (in.) {in.)
1 .-
2 1;

3 t
- 4 |

5 i r
*-

I 6 I !
,

.

* Indicator "Zero" Reading = Indicator Initial Reading +
Distance to. Shaft + 1/2 Shaft Diameter.

III. Calibration Data for Indicators - Reference Section 4.1.2.5
.

Gauge Readinos (mm) Calibrated
Number ! | | Date By'.

1 I i- |
| 2 |

3 I
4 i i ! ;

5 I i
6 | | | |

|,

Daea takon by: N ?-;ryp .I{/ *.kf J//IC
'

<qu.a hfu J op w dcu 0%oh
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Title: 1:AC-1 Cask .g ,i.ty Measurements (Supe m edes 20.7) Page 6 of.7
Procedure ;; . ., ,,

Revision No. 3 Date-

Prepared By: H. R. Panter 10/80 -

NAC-1 Cask Cavity Measurement Procedure -

(Data Sheet 2 of 3)

IV. Cask Measurement Data - Reference,Section 4.2.10 through 4.2.14

Run / of Set _/
. .,

Indicator Number
Spider Position
f rom Top of Cavity A (mm) B(mm) C(mm) D(mm) E(mm) F (mm) .

4.5" 12.6 3 11. 3a 11. 8 7_ ! 'l l .15~ 11. 7 2. II. E9
6.5" 17 61.- 11. 3 3 _ 12.oS I 11. 7 3 11. 9 6 !!. 3 r~

12.5" l'2.28 1o.1S 9.49 1 10.1'S 9 , 11 3,36
18.5" . 17.2 5 10. 3 0 9.'44 1033 9.og '1.12
24,5" 17.9 7 lo.34 9. r2 I 10.09 A.5 4 9.7A
30.5" I2 34 lo. 29 9.23 9.o 3 8.% lo.7|
36.5" 13.0 2 1o.55 947 ?. 91 7.21 1o.99 .

7 2.5" 13.3 2 10.7 2 9.22 ?. 5 3 7. sc, i t .12.
48.5"- 13.7 5 11.o 1 9.to 8.o s 7.37 11. 2. 0
54.5" 14.3 s li . o 2. 9.49 7.57 7.79 t r. 43
60.5" 14,78 f r. lo 7.93 7.47. 7.M 10 91
66.5" is.oc fo, g.:t 7 7 't 7.o 9 8.o4 ( li.oS
7 2. 5 '' 15.o4 1o.84 7.59 7. o 7 9.o3 i ! ! . 7.9
78.5"- 19.9 9 1o.94 7 63 6.7s i 3.oc i 11. 7 3
84.5" 15. o4- lo.s 1 7.4o 6.71 i B.13 11. 8 7'

90.5" 14 95 10.9 9 7. r 7 4.48 8.13 1171
96.5" 15 08 li. l 5 7.g9 6.Jo 1.78 i t , ; 2.

102.5" I S.7 7 It 14- 7.26 6. l.9 7.65 I it.46
10S.5"- l s.s i l i . <G

~

7. 3 + 7.02. 7 3 5- 1o.59
?.I9 4.90 7. s r t 1. 7.6

114.5" IS.8o li. t, i
M. 5" 15.87 I i. 78 7.2 i 7 24 7.15 9.9 6

126.5" l 'i.83 II.75 7.20 7.77 4.95 9.7C
132.5" 15, r, r, 11.74 7.44. S.o R (. 8 9 971.

13 8 . 5." - I r. g4 li . (,2 7 96 2 38 6.87 10. 08
144.5" 19.P. li.36 *2.49 ?. ?3 ~1. 0 5 Io. 33
150.5" l'$ 97 11.2.1 8.g 7 9.22 7.37 lo.13
156.6" 13 .i7. 11.0 6 9.29 9. b 8 7 87 9.7 L
162.5" |134 10.1 1 9 75 10. 5 3 8.60 9. 37|

168.5" li.(2. 9.76 10.4 4- 11. ? ~4 9A4 8.94-
174.5" h m._. 1(.91. 10. 51 12. 6 12 82. i 11. 3 4- 9. B3

Data taken by: 47WS //G / of
~

Qualified Operator Organization

f . (*g *,1. b b t , h' Y .b 'h
.

d
.

.

.

.



bection: ETS .' 'Document No. 580 |

., . Procedure . ,' '
(Sup .") des 20,7)

'

Title : tlAC-1 Cask Ca cy Measurements Page 7 of 7 '

-

Revision No. 3 Date 10/80
.

\Prepared By: H. R. Panter,
.

.
.

NAC-1 Cask Cavity Measurement Procedure ,

,. (Data sheet 3 of 3) '

koulo4 Sf3 -

V. Re-verified Data * - Reference Sec' tion 4.2.14
.

)
.,

Indicator Number
Spider Position A (mm) B (mm) C (mm) |D (mm) | E (mm)| F (mm)

llo8. 5 11.60 9. 8 *1 10.3 3 . l?. .t 3 9.S'o S.54
} 38.5' l S.47 12. % 8. 2 o 8.4T G.77 9.12-

. Ice,r 15.52_ (1 43 ~7 4 9 '7.29 6.9 | 10.3 T
78, 9 15.61 11. 4 4 7 49 7. o d. 7.33 10.4 4
465 14.o t 10.87 9.17 7 49 7. (5 11.73-
16. I2.47- IO' 39 9.46 9.90 9. l'1 9.12_.

- /
<

| |

Data Taken by: /4M/O / of ///-6 .

Qualified operator Organization.

ft.) ca.c k ! dL- f. c>
,

; .

I.

l
i

*
| If more than 10 re-verification data points are checked, use an

additional copy of this form.
i

I

.

.

e ,

b

e

e

.

.

a * e
y.



iDocument No. 580Section: ETS '.-

Title: NAC-1 Cask C,av .y Measurements (Super: les 20.7) Page 6 of 7
. ,

Procedure*

.

Revision No. 3 Date

10/80
Prepared By: H. R. Panter ,

2pio
NA 1 Cask Cavity Measurement Procedure

(Data Sheet 2 of 3) -

'

TV. Cask Measurement Data - Reference Section 4.2.10 through 4.2.14

Run 2 of Set I SHAFT 120 TAT 60 v 12o F6N @N1

Indicator Number
Spider Position
from Top of Cavity A (mm) B (mm) C(mm) D(mm) E (mm) F (mm)

4.5" 17 .10, 11. 0 8 1 11.(.5 |131 11. 8 o l l . -fl.

6.5" 12.5 5' 10.9 h I li . f.o 1157 12.l7 il A4
_

12.5" 12 .16, 10.01 9.19 9, A4 10. % 9.06
18.5" 12.2.0 S,s4 U.99 10.2A 9.96 9.62.

12.o S 8.92. 9.c4 9.97 9.9.9 10.9 624.5" -

30.5" 11.9 6 8.4T 9.09 9.48 9.79 18. 9 4

36.5" 12.0 0 9.97. 9. ) t 9.<1 A 9.64- 12.24

42.5" I Z ,u ?.;I G.9 C 9.17 9.7'. 1 12."1T

48.5" 12.7o S.4 2.67 9.to 9.77 i 12 78,

54.5" 13.os S 19 S. :-) 9.S9 9% i 2i4 S'

60.5" 13. 5 6 ?. :', i 7. 7 f 9.57 10.0 3 12.3 9

66.5" 13.7o 9.57 ~7. M 2.41 1o.13 12.0 6

13.SR R.56 7.it R.So to.to \ 2. 0 2.72.5" -

78.5" 13..? : g,7 ; 7.37 R.tR 10.1 0 12.i t

84.5" 12,.5 0 977 4At 2.24 10 16 l 12 . Z (.

90.5" 13, M. 9.27 4. . :4R ? .27 fo .18 I 17 o (,

13,3 r 3.% I. 7 :. L 4L 9.8C I1.04.'

96.5" -

~102.5" i .7. s 2_ S.99 6.77 2.44 9.6 i 11. 7 3

108.5" 13 9: 9.05 6.64 5' . 6 f 9.ht it. 60

114.5" 14.1r 9.2r t.. c l 7. sn 9.65' 11. 7 6

14 ?.4 9. 3r /. 4 0 R. 9 2 9.54 10.6 9120.5" -

126.5" 14. 4 4 9.?o A,39 9.07 9.29 t o . 7 f.

132.5" 14.05 9. n c , 75 9.15 9,12. 10.8 4
138.5" 13. b 2. 9,17 7.42. 9.42. R.9 4 I t t. ig

13. t i 9. it G.of 4. 7 A 9.89 ti, sg144.5" -

150.5" 17.vo 9.iro G .4o 10 39 6.92. f r .15-

156.6" 12.0G 9.18 8.36 10.69 I 9, 2 A i 1959
162.5'' 11. 5 7 9.13 9.i? 11.1 6 9.77 | 10.o-3

168.5" 1I 7o N 99 9.93 11 5 9 lo t6 I 9.56

1.7455" JMm 114 3 9.91 11 91 13, ! 2. | II.33 I lo ,2 r-

Data'taken by: 6%Ud /d7 30 of M[d,
Qualified Operator Organization

!/|Z QQp4.W

.

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



spe- edes 30.D Page 7 ot,7 |Title: NAC-1 Cask Qas y Measurements
*

. Procedure ,'
- ]

.

Revision No. 3 Data 10/80 ;
,

Prepared By: H. R. Panter,

-

NAC-1 Cask Cavity Measurement Procedure
(Data sheet 3 of 3).

,

lo/12/so%.2 4 sd- te '
-

V. Re-verified Data * - Reference Section 4.2.14
.

Indicator Number
Spider Position |A (mm) B (mm) C (mm) |D (mm) | E (mm)| F (mm)

lld. f ( f.19 8.99 10.01 |1. 65 10,l 4 | 9.f 2
144.f l's.58 9.29 7,92. 9.98 g, go |(t.18
120. 7 l'f,14 9.09 6 59 SifS 9.67 | 10 96
9 L.f 1'5.46 2. 7.7 7.19 3.27 |0.10 12. 9Y~ I

~)16 l's.44- 8.09 '7.41 If e 60 9.99, 12./a6 -

49.f 17./32 ?.t r ' 8.99 9,o t. 9.?( 12,g4
S'4.f l'1,12. 9.12. g,g3 ] lo,10 9 2 4- lo,6 2 -

4.5 I2,17 11.0 6 || e 6f I l .'53 II, Fr 11,49

Data Taken by: ,l/MCt/) /0/y3/M gg g46-

x.

Ou lified Operator Organization

Y h|hfwM
*

.

'

* If more than 10 re-verification data points are checked, use an
additional copy of this form.

1

~

.

&

.

.

- ,

.

_ _ _ _ _ _ _ N



m.au - ..>. u a v - . i. vu .i ' - - ' . ~ " Ulupepades 2U./) t%gs e @ 7
Procedure ',\

, ,
* ' ' ''*

- Revision No. 3 ' Data

10/80-

Prepared By: H. R. Panter , .

_

'

' "u .- '
.

N4C-1 Cask Cavity' Measurement Procedure
4 (Data Sheet 2 of 3) to/23/go

.

IV. Cask-Measurement Data - Reference,Section'4.2.10 through 4.2.14 '

Run 3 of Set | ' ~ 'SH4FT /2hTkT60 24o* Flag ttuu !
~ ~

' ~~

Indicator Number
Spider Position .

from. Top of Cavity A (mm) B (mm) C(mm) D (mm) E(mm) F(mm)
4.5" 12.22. ti .oc I f l . L4. 11. 1 3 11 90 11 . 5 7

-

6.5" 12. 653 10.ejr i n . c.,4 1n B l'2. 23 I I. 6,5'
12.5" 12 21 9. /,7 9 37. 9.H f lo.la 9 93'.

18,5" 12.4.l. 9,to S ,0. I 9/6 S, 10.6g 1i,oa

24.5" 12,tB g. i t,. R99 0.06 lo.ig #2.61
30.5" 12 19 7. t,4 7. 77 p.sg 10. e 17.7 9.

36.5" - 12.16 7 16 R.t S E . ?. 10.0 1 10 5.T
42.5" 17. ?.9 7, a t - 2. 7o 9 o1 10.9 s i.!,0 /

48.5" | 7 .c. /. I, . . l o ' 7. K- 7.5f 0 11. IS 14, M
54.5" i 12. t,1 4.L 2 7. W 7.ht. 11, ?> 2. 14.7o

-

60.5" 12 89 (. 35 -i.44 7. I. 2, i t. 38 14.6 8
66.5" 12 9 6.(f 7.14 l.7+ II . 52. 14.2.9

_

72.5" 12.58 S .9 I ._ 7. t 7 '7.9.T 11. 3 9. Ir. I 4
78.5" 11. t.1. S.24 49o 9. o4 11 55 14.7 4
84.5" l*2A7. S.7 S -). 32. 1.75 t 1.70 14 9.5--

90.5" li,sg T.H. 7.o r 7,4.T 11.9 4 15. 7.f
96.5" 12.9.o 57.1 4.75 7,44 11 94 15 05'

_102.5" 13. 2 6 5.M (. . !. 2. 7.:;9 17 . 2 0 14 7 L.
~

108.5" 1552 S.76 /. 4 f. 7 49 I I . (i. I, 1/J . 3 9
114.5" 14. 2. 9 S.fs 3 /. 32. 7.26 11. 3 3 14.ff:--.

_120.5" 14.% S. R 4 d. 2 3 7.W S ro. g 2. 14 92.

126.5" 14.41 4. f 4. . 6.57 ' 7. (,6 10. 63 14.9 5
132.5" #4,1 r /, 32. (..Ke 1. 9 % 10, 2 0) 14.8 3
138.5" 13. tA 6.53 7N R o? 9.92. 14.9 9

| 144.5" 13.7 6,94- 7.77. 9.3'& 9.57 14.47_
150.5" 17.52. 7. % E .4 0 9.m 9.72. I'. 9 6.

156.6" 12 ,0 c. T. t. 7 9.oo 9.54 9.79 13.2.9
162.5" It.4r 9.so 9, g f 10.0 4- 9.90 12 0
168.5" f l . oS 6 9 1. 9A3 to.7 3 | 9.78 11.81
13 4c5" Voh.M 12. B t, 9. /t to. r7 12 67 I 1o.69 Iz. II.

Data'taken by: SWUS IMky 2.ho of //jf6
Qualified Operator Organization-

b .', .,,

J.,,. ,/ 4..~- .-.._,s

.

m

.

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



(Supercedes 20.7) Page 7 of 7Title: NAC-1 Cask Cai .y Measurements
''

Procedure ."*
.

.

Date 10/80 |Revision No. 3
,

Prepared By: H. R. Panter [
|

11AC-1 Cask Cavity Measurement Procedure
(Data sheet 3 of 3)._

ex34 Soli to/23/go
''

V. Re-verified Data * - Reference Section 4.2,.14

Indicator Number

C (mm) !D (mm)| (mm)| F (mm)ISpider Position A (mm) B (mm) E

168,f |1 04 2.50 9.84 10.7 2. 9,76 ( t ,83

iso, C | 12. 57 7 3L Ts.42. g,gg 9, 11 |3,9 6

114. C 14,39 f.5 3 C . 7.9 7.2 f t h 36 14,S T-

%4,s 1 3 . 11 6.o1 7 23 7. s 3 t i,f/, 14,77

S4 f S.S S 7 47 's. o 7 74, t077 I4i I L.
305 hat | 2.67 L II ?.90 10.0 7 1i.95-
!?if Il .'2 7 9.73 9.19 | 9i7T lo.50 9,72_ -

4.5- 17. 2 0 | 11. 0 7 11. 61 11: 37. 11 2 5 li .5 2.

<

Data Taken by: 64tm /!/W /Ok2|gg og Qg(_,,
Qualified Operator Organization

OJ/$ h jkLQ
'

-

.

| -

* If more than 10 re-verification data points are checked, use an
| additional copy of this form.

1

.

.

e

O

.

O



fitle: NAC-1 Cask Ca ty Measurements (Super ades 20.7) Page 6 of.7,

Procedure .- . ,

.. .

.

|
'

Revision No. 3 Date

Prepared By: H. R. Panter 10/80
,

~

;- . .

MAC-1 Cask Cavity Measurement Procedure~ '
-

} (Data Sheet 2 of 3) -

gofg4/g,
,
.,.

IV. Cask Measurement Data - Reference ,Section 4.2.10 through ~4.2.14

Run I of Set 2. * Shd.M refo:'ad 90Ned M I,M I
'

*

Indicator Number
Spider Position
from Top of Cavity A'(mm) B (mm) C(mm) D(mm) E(mm) F (mm) .

4.5" 12.88 1125 i t . 75 ! II.17 11. 4 S 11. 3 7.

6.5" 12.to l 11.l( 11. 7 4 I 11. 4 9 1197 | 11. 3 1
-

12.5" 12.2.7 10.3o 9.31 1 9.92. 9.91 8.65-,

18.5" 1157 1o.o9 9,27 lo.t4- 9.33 9.31'
24.5" 12. 5 2 9.65 c>.15 to.oS 8.91 10.c4
30.5" 12.50 9.33 9.03 9.86 S.SS lo.5T*

36.5" 12. S t 9.98 9.27 9.31 6.3S II.oG
42.5" 12.82. lo.co s9r 8.94 - 8.3I i t. 4 T-
48.5" 13.14 lo .12. S.67 9. 56 B.19 11. 4 9 -

54.5" i 13.73 to. s r 8.or 8.81 g, o c. ii .c8
60.5" 14. M to.st 1. 6 t ?.39 | 9. i4 lo.so
66.5" 14.2.l 11. o f 761 7.82 8.14 1o.21

- 72.5" 14.-} 3 f o.18 7,41 g.o2. 8.18 to.24
78.5" 14.4 1 lo .9,3 i.4 o 7.73 8,i3 lo.s+
84.5" ~ 4 46 li.of ~7. 23 S.os B o4 10. 3 o1e |

90.5" 14.4 5- 10 96. 7.o S 8.c 9 1.93 t o. fs t -
96.5" M. 4 2. II.oa 1.16 9.os 7. s o 1o.? 2

_ _10 2 . 5 " 14.3 9 11. 2 1 723 7.91 ~7.6 7 10. 6 1
108.5" 14.1f it.so ~7. 2. 3 8.o c, 7 81 10.4 8.

114.5" /4.73 11 67 7.2 s 8.o 6 ~ 6.o 4- 10.0 3-

_120.5" 14.So i t SS 7. 2 I V . 2. 8 S.o3 9.49
126.5" 14.0 6 ll.34 ~1. o9 8.s? 7.05 9. 2 C
132.5" L4.99 li.r) 7 33 9. 7t 7.74 9,33 i
138.5" 14.G C 11 13 7 9f 9.I3 7.77 9.6 L*

.

144.5" 14.o o 1o.95 6.67 9.39 7.79 9.9 7 '

- 150.5" 13.25 10./ 4 8.88 9.8e 8.o z. 9.96|
' 156.6" t r. s4 t o.5: 9. 94- 10.2 9 9.4-3 9.66

16 2 . S '.' It. 8 7 10. t o 9.7s- 10 89 9.c; 6 9.35-|

168.5" 1133 9. sg 10. 4 4 4 33 9. s8 9. o 9>

.94'. 5 " LHr /17 f.I t 't) i1 79 | 1o.46 12 27 1 12.9 3 11. 2.9 9.86

Data'taken by: &#Oo M_,2/[a 2//p) of tU46
Qualified Operator Organization

,o

s
~

s 5, ).

N U'9
.

{,A
. D,

[.'

.



hAC-1 t_ase, C L y Measurements '~' " ' - " ' " ' * ' ' '"U
'i[i

#
- ----

Procedure -.

'

- Revision No. 3 107.,807Date
tPrepared By: H. R. Panter, j ,,;

k
-NAC-1 Cask Cavity Measurement' Procedure

(Data sheet 3 of 3) 1o/24/30
'

rico l q sa z
. y~

V. Re-verified Data * - Reference Section 4.2.14 * i

t.
'

Indicator Number h'*
Spider Position IA (mm) B (mm) - C (mm) f D (mm) l E (mm)l F (mm)

i l i i '

ltos.f I ll.3r 9. (.o 1o. 39 t r. 38 9.53 g , i ,_
139. S 14.o 9 lo. 3T 8.o9 8.88 7.71 10.6 9 .
114.5 15.o9 10.15 7.39 7. .tr 8.58 II.31

.

84 5 14.40 *). 4 S ~1.S r 1, 3 r 9.87 12.67
S4.6 13.E 3 9.62_ F. M- ~7 9 2. 2.45' 12. 3 | -
3o.5 12. 17 9.11 9. P (. 9,7 z. 3.92. I t .sv
12.5 12.30 10.31 9.4 i 9 69 (0.o1 9. og ,
4.f 12. n 11. 2 3 lo.So ll.3T 1 1 7 4. i t .43

*

i
| r

Data Taken by: m:Os YhlbeO N/$y/Jo of f)/c,

Qualified Operator Organization

t')|E |)llo.;u.

-

,

* If more than 10 re-verification data points are checked', use anadditional copy of this form.

.

&

9

.

_



Title: NAC-1 Cask C- ity Measurements (Supe edes 20.7) Page 6 of 7Procedure,. .,
. . .

.

Revision No. 3 D' ate
P'repared By: H. R. Panter 10/80

,

.

'
* NAC-1 Cask Cavity Measurement Procedure

(Data Sheet 2 of 3) lo/z,4/g
.F

IV. Cask Measurement Data - Reference,Section 4,2.10 through 4.2.14
Run 1 of Set 2. Swaff relaf=A 180 *4ron P.ou l,$dl

-

Indicator Number -

Spider Position
from Top of Cavity A (mm) B(mm) C (mm) D(mm) E (mm) F (mm)4.5" l ~t . 2.4 11.2o i 11.~71 t i .3 to 11. 9 0 11. 5 6

-

6.5" n.64 - 11. 0 7. I li. 6 6 f t.46 17.0 9 11 44
.

12.5" 11.2 3 9 9G 9.o r 9,31 (0 34 9.os-'

18.5" it.. % 9,44 R,7 + 9 9+ lo.2o I0.03
. '

24.5" 12.55 8.93 9A3 9.SS 1o.07 11.06
.

30.5" n . ~28 B. 3 7 8.32 9.40 lo.i+ 12.8o
.

36.5" It !.i S.o9 8. sr 9.16 - t o.2+ 1 12.9 2.
-

42.5" I2.64- 7.94 8.19 8 .9 + 10.16 13.t4
*

48.5" 11.o t 8.lf 7.61 S.66 10.7.2. 13.2 3 .

-

54.5" 1L 3 t. 2.2. r 7. 9 B . 5 2. I o. 3 o 63..o2.60.5" 13.8 3 8. 2.2 6.67 S.23 I lo.6o 12.77
.

66.5" 13.9 5 B.16 6 49 B.0 8 I l o. t.+ l l . f. F
-

72.5" 13.8 6 8. o 2. 6.39 8.21 1o.63 | 12 39
.

> 78.5" 13. i + 7.89 6.53 .9. o 4- 10.49 | 13. 4 f'

84.5" 13.Bo S.co 6.29 7.98 1a. 76 i 3, or
90.5" 13.61 7.97 Gcl6 ~7. 9 o 1o.91 13 A4

; '

96.5" 13.69 7.87 6. 31 7.99 1o.77 13,6o
102.5" l% .95- 7.83 4 A-3 P .or to.br |3 W

*

108.5" 14.to S.o s t, . tr 8.1s- Io.r4 IE. 06l 114,5" 14 59 8.17 6. I C 8.c3 1o.46 12 62
.

__TE6. 5 " is.s9 s.ss s.7s s .13 io.i4 11. 9 6

-

126.5" 14 . 70 9.55 S.B 6 B.28 9.S4 12.13
.

| 132.5" 19.40 S.67 6,19 8.57 | 9.55- 12. oSi 138.5" \3. gi 8.69 4.89 8.94- 9.29 It za
i _;14 4. 5" 13. 4 9 9.79 7A9 9.16 9. 16 12.23

.

150.5" s2.13 2. S o 8.io 9.64 9.iG . ii. 96156.6" . I?.oe 9. o 2. 6. 7 o to.of 9. lo I1 36162.5" 11. 4 9 9.08 9.17 10.6 3 1 9.1o 10 72.168.5"
. I t.3 7 9.06 9 81 11.3 3 1 f o.0 2. 10. S f

-

17 4. 5" foNow ( nl. I ) 12.0S 9. 8 l i f . 7 2. 13.13 I I l .4 0 10. 9 D

Data'taken by: dd4#> /./IW./ Y/ / of Mdd-
Qualified Operator Organization

f f hhr,
| /t
I

e *

.



'cuc an: ETs Document No. 580 !

Title: NAC-1 Cask c jity Measurements (sur cedes 20.7) Page 7 of 71
~ '

- Procedure
c

Revisicn No. 3 Date 10/80
Prepared By: H. R. Panter,

.

;.

NAC-1 Cask Cavity Measurement Procedure
(Data sheet 3 of 3) *

Q.uia 'L of 9.cl t 10 /2 4 /8 o,

V. Re-verified Data * - Reference Section 4'2.14

Indicator Number '

Spider Position |A (mm) f B (mm) C (mm) !D (mm) _ E (mm)| F (mm)|

4. S' 17.24 | l1.24 11 70 l l . M- 11.9o 11.58
6.f 12.70 | l I.ot. 11 6+ 11.4 ( - 12.c o i t . 4 2.

. ta.C l2 78 9.43 8.57 lo.4r 9.97 9,90

42.f I '2. f ~Z. 8.39 7.S ' 3. 9# to.ll 17. 9 8
17. f I"6.66 8.16 4, 2. 8 2,1 c) 10.64- 12.72
162.5- 13.s7 | 8.49 c. 91 s. l<. lo.19 12.57.

114. 5 14.75 8.92. S.16 8. n io. oS 12 08
14'r.f 13 94 9.07 7 44 9.Fo I 9.o 6 11 8 S

)\.49 9.1 f 9.84 t 1.2.7 - | lo.of 9. AI bB.f e

.-

Data Taken by: Gr.00 Y2]OV) Yko of f}A c
/ Qualified Operator Organization

hf
|
1 -

* If more than 10 re-verification data points are checked, use an i

additional copy of this form.
1

-
. -

f

,

W

!-

-

..
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-



' ' .; , "; " - ' - - " (Super 7 des 20.7) Page 6 of 7
-

,

-
,, ,

.
- J,

- Revision No. 3 Data
Prepared By: 11 . R. Panter , 10/80

J

NAC-1 Cask Cavity Measurement Pr.ocedure
, (Data Sheet 2 of 3) l%,4f,

IV. Cask Measurement Data - Reference,Section 4'2.10 through 4.2.14''
Run 3 of Set 2. suse.n M ~(2.7o % , % i, sat

.

Indicator NumberSpider Position
from Top of Cavity A (mm) B (mm) C (mm) D(mm) E(mm) F(mm) .4.5" 12 1 s ti.2o 11. M I ti.2s II. 8 2. . i t .59

.

6.5" l'2.19 - 1 t .1 z. 11. 6 5 11 4 2. 12.oS -816612.5" f ? .c.i 80.82. 6.35 | 9.56 fo.o ? 9 .11
.

18.5" 13.31 9.Si G. 3 2. I 9.48 9.62 t o. 2 r-24.5" IL SP, 9.54 7.25 l <> . 0 0 9.26 t i.39
.

30.5" 13.8 5 9.53 7.56 ; 3.44 9.cyr 12.2 r36.5" 14.18 9. 6 o 7.2S 7.9 i S. 6s 12 9(o42.5" 14. t,o 9. 12. 48.5 7.34 8.59 83.4 4
.

48.5" 15.07 9 81 6.4l 6.91. 3.so 13.6754.5" is.47 1o.04 s.16 c.go g . s, i 15.4 8
-'

60.5" #6.ao to .13 S.21 6 54 9. 16 l 13.l666.5" 16.21 lo.Il 5.07 6.I7 9.93 1 1 3 . d ','
.

72.5"4

i b. 77 t o. li 4.s 4 /,. , 1 2 8.S o 13.1378.5"
l&. 5 4- _ 10 77 4.77 S.54 'A 7 5 13. Sf'

84.5" i t. . 7 3 10.4 6 4.56 S 8 4- S.Fr 83.75'
'

90.5" I t, . 8 o 10 34 4.2S s.72. B. 7 ; 13.Br _96.5" e li, 81 f o.s4 r . 24 f. sr 9. 6 f 13 93
'

-

__102.5" 17. o f 10 69 9 38 T. 3 9 8.44, 13.6 7108.5" . l7.3s i t .14 4,44 S.45 9. 4l 13. 4 2114.5" 17.61 11 19 4.fl S.34 9.43 13.o.7120.5" l-) . > 4 11.s 4 4.43 r.44 e i7 l i2.33__126.5" 17.64 11. 7i. 4. to S.22. 7 62 II.7S132.5" i 1.5 S li a s S.f9 c to 7.4o li.co138.5" . :l.16 t i. 68 s.s i 6.ss 7.41 ti.7f_144.5" it. 33 li.26 6.59 7 oS 7 53 11 9 I15 'J . 5 " 15.4 1 1o.95 7. c o 7.75 789 li .'76156.6" 14.43 1o.69 7. SS 6.59 B.50 t i. 26162.5" 13.s 6 lo. 2P. 6. 3o 956 9.o9 50. 4 1168.5" ,
! ? . 5 2. 9 64 9. 4-6 1037 9. 72. 9.64174.5"B.% 171.1 12 52, lo. 34. 11.13 I ?.oo 11. 5 5 i 10,5!!,

Data'taken by: g$ffug Md V/b of //AC.-6dalified Operator Organization.

hjg.f p( 8 ,' hhcf M I.L- '^-

Y v ,
,

-

-

.

*.



Title: NAC-1 Cask Ce ty Measurements ( upe medes 20.7) Page 7 of 7
'Procedure

,

- *
'

' '

Revision No. 3 Data) 10/80
Prepared By: H. R. Panter,

_

.

RAC-1 Cask Cavity Measurement Procedure
- (Data sheet 3 of 3)

'
^

% 3 af S <.A 2. to/2.r}20
-

V. Re-verified Data * - Reference Sedtion 4.2.14

Indicator Number
C '(mm) |D (mm)| E (mm)| F (mm)Spider Position i A (mm) B (mm) I

168S | 11.4C 9.60 9.48 10 40 9.69 9.71.
138 5 lb.78 10. 5 0 S.45 6.70 1.86 12.8.r'

. lo8 f 16.49 9.3 -4 ,5 2. S.47 9.90 IS.24
96.f 16. 21 9. lo 4 . S 2. S.38 lo.16 15,8 s
6 L.S Ilo .10 - S.36 S.21 6.o? 9.89 I4.79
47.f IO 54 d). 3 6 6.9 o 6. 9 ~1 9.1.9 14. t 'L
.D4,f 13.6 c 9. C 6 7,93 '9.ol 9.26 ll.37

*
,

12.f I?.63 10.It 8S3 9 5 4- 10.o7 9,12_
4. 5~ '' ? 11. I S | 1. Io | 1164 11i13 | 1.S 1 11. f 3

Data Taken by: d iuo 4/// D! y[fo2 of OAC
_

Qualified Operator Organization

. .

'

.

.

.* If more than 10 re-verification data points are checked, use an
additional copy of this form. -

.

k
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. . m . A, , . . . , . . m . u . . . t. . . a

Procedure.'*
.

* *

Revision No'. 3 Data 10/80
-. . .

Praparnd By: !! . R. Panter-

NAC-1 Cask Cavity Measurement Procedure
(Data Sheet'l of 3). ,

,

Location: Om:3cc /J o<-Im e- 6we 9/drod Date 'l0/.2 4-/ko
*

_

Cask Serial No. MAC- (F3 Ambient Air Temp. 6 d*F' '

I. Calibration - Reference Section 4.1.1.3 through 4.1.1.6
>..

A. . Record thickne's'ses anii location of- any inserted feeler
gage (4.1.1.3): *

1. 4. I
i

2. 5.
' 3. 6. |

.

B. Record measured shaft' diameters (4.1.1. 6 ) :
-

1. in.
'- -

-

2. in.
'

'

3. in.
*

-
-

- '
.. .

II. Calibration of Traveling Spider (4.1.2.4) :

-

..
Indicator Distance to Bottom Indicator

*

Initial of. Shaft to Measur- "Zero"
~*

Reading ing Surface Reading Reading *
No. (mm) (in.) (in.)

1 i | I

2 i f i
*

3 i i i
4 I I i
5 i i 1 -

6 | t {

* Indicator "Zero" Reading = Indicator Initial Reading +
Distance to Shaft + 1/2 Shaft Diameter.

III. Calibration Data for Indicators - Reference Section 4.1.2.5
Qe cket.k OE tachalors aRet sca.1ou n& e+ cru(Tg

| upUs " F* Oidial 0.sdo d N rl.w c iac-c et-o'Gauge Readings (mm) Cu- - eM'

Number .Sco | ,4o3 |.Soa | g,oo | ,7eo i . goo Date By
A1 4.Of ! (. 59 9. i3 i i t. f0 l 14.2d | 8(.34 fdh 4/70 | _ /d/ d//CD

_0 2 3.77 I s.g i 8.3s i io.m i i3.43 I ism I 80/2v/to i J u u//a. u33 334 f,. zs e,, g 1. | i t.3 4, i 3.go I g r..M io/24/to I .JVdl.it;L
D4 3.2: S.7f e.2 9 i fo.n i 13.r) ! is.9i no/d/n I Jup2W i

| E5 '. 6 i I,,is i ?.v) I lix) i 13. n I f r..?. i I to/w /go ! ._1/A/,.r s) l'

F6 3. 5& 6.5 7 i S.ht i li._f 6 113.69 i sb.23 ) tu/ M /to I J ]u // W i
.

,

/ g' '-} $ $

!

.

:7


