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SUMMARY AND CONCLUSIONS

A visual fuel inspection of the two lead burnup assemblies of
'each region_of the core at Indian Point Unit No. 2 was ‘
completed on May 3, 1976 during our first refuéiing outagé.
The following assemblies along with ﬁheir burnups at end—of—

cycle 1 were inspected:

Assembly Burnup (MWD/MTU)
A04 - 18792
A44 18475
Bl6 : 20072
B17 20096
Cco2 _ 18045

" Cl0 : 17975 |
'ihe‘television‘éxamination of thé peripheral rods o} these
fuel éssemblies indicated tﬂat the overall condition wés
'exqeilent)with-light to mediium patchy oxide Covering the éctive
- fuel cladding surfaces; The crud 1ayerron the peripheral.rods
surfaces appeared to be thin; hoWever, crud spalling was noticed
on some of the rods. 1In addition, sohe very small
particles were identified in a few flow channels between the
péfiphe;al rods at the lower nozzle and in the spacer springs

of the grid; "Due to the minute size-of these particles, their

effect on fuel performance is insignificant.

Dimeﬁsional measurements were pefformed on all six assemblies
inspected emplcving a camera capable of high magnification
mounted on a movable carriage; The carriage moved vertically
upeand-dOWn the inspectioﬁ stand which held the assembly in
an open—siaed basket.' The camera position was monitored by

electronicvencoderé that travel with the camera along pre-

calibrated tracks,. Figure 1 shows .the.inspection, stand,
' . 1-1



Minimal bowing of the peﬁpheral'rods was seenj; dimensional
measurements were performed on all areas that rod bowing
appeared to have occurred DlmenSLOnal measurements of rod

. length, rod bow, assembly bow ‘and assembly twist were made.
Analysis of the dimensional results 1nd1cated that (1) average
rod growth of "A", "B" and "C" assemblies were 0,41J,.0,642

aﬁd 0.588 . inches respectively; - (2) the maximim assembly

bow was 0,177 1nches, (3) max1mum rod bow was 0,047 1nches
corresponding to a 33% rod to rod gap closure; (4),the
maximum assembly twist was 2.69°. In general, no evidence of

. fuel cladding failure or any other condition CsuCh'as-ciad

.-flatteningl that could lead to uhacceptable’fuel performance

was observed,
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SYSTEM QUALIIFICATION

The visual inspection system was qualified at Indian Point.
during April 14 and 15, 1976 for width, length and bow system

runout. Table 1 is a summary of the system's bias and precise

results.
TABLE 1
SYSTEM QUALIFICATION SUMMARY
Bias v ' Precieion (Inches)
. (Inches) One Sigma Two Sigma
" Length | -0.0001  +0.0048 +0.0096
width . ~ 0.0000 +0.0023  ~ +0.0046
| System Runout ~ 0.0010 +0.0107 | ’io.o2i-4

The precision of system runout is limited by:the degree of
polynomlal fit. The prec151on could be improved by 1ncrea51ng
(1) the number of data points taken and (2) the degree of poly—
nomial regre551on analysis available. The.system runout precision
should approach that of the width preeision. However,.beeause of
the ﬁay the .system runout is caLculated, the system runout

precision will be greater than the width precision.

The fuel ihspection stand was set up.in a verticél position
and the legs 1eveled by ad]ustlng the ‘(stand) feet. Using a
ebubble level, the telev151on carriage (vertlcal) tracks were made -

Vertlcal by adjusting the stand's feet After the stand was.

R



- properly aligned, the fuel assembly support basket was then

leveled. At this time, the calibration standard was installed

into the basket and also made vertical by adjusting it's feet.

The first step to qualify the system was‘to determihe the
‘relationehib'of theAQertical encoder to the staﬁdard's
verticaltscale. Encoder readings were taken at various positions
over the.entire'length of the scale and theh reduced using a
calculation program to determine the bias ana precision of the
system.vThese_measurements.are shown in Table 2..A linear least
'sqﬁares fit of the data was first»performed'to determine the
relatiOnshiéibetween the scale and'encoder readings. Thieifit
(Figurelé) indieated the vertical encoder'readihgs had to be
Aﬁultip}ied by 1.0006 to correct the reading of the vertical
positidnvin inches. The data in Table 2 were reduced to deter;
. mine thevreadihg bias, if any, and precision. This wae accom?
lpllshed by taking 1ncremental scale and corrected encoder_
readings, then subtracting the delta values from each other to
determlne the measurement error. Flgure 2 is a frequency
histogram of the measurement errers incurred during the length
qualification. The data reduction showed a ;0.001 inches
system bias and a'precision of +0.0048 inches at the4one sigma :

level.

' Using the same calculator program as for length qualifica-
tion, encoder width measurements were qualified. Multiple
' measurements shown in Table 3 were made to determine to the

encoder correction factor, bias, and precision of the system.



The first staée of the dat‘a redu'ction,l,,Figure ?showed al to 1
cogrelation between the encoder reading and scale pésition,

_thié indicatihg that no corréction factor was required for the
width encoder readings. Further data reduction, Figure 4, showedA

a 0.0000 inches bias and a precision of +0.0023 inches at the

‘one sigma level.

<Af£ef‘both enéoaers were calibrated for length and width
measurements, the system for bow measurement wés qualified.
Qualification of the system was done in two steps;‘pne to.
determine the ruhout of the mechanical system, and the other
to deteﬁminé the reading bias énd précision. incorporated within
- the stahdard is a 0.012 inch thick.mﬁltiple strand wire
stretched over the length to be measured for bow. ﬁérizontal-and‘
vertical readings were takeh at various points along thisAf
stretched wire to determine the system runout.;Theée measurements
(shown in Table 4) were taken by aligniné-thé right side of the .
'verticai‘crosshair imposed on-the vertical television. screen.
" with the left side of the stretched wire and then‘recording the
X and y positions. A polynomiai'regression analysis was used to
best fit the data points; A 9th degree polynomial equ;tibn'
~(shown in Figure 5) best represented the data points for sysieﬁ '
runout. Since it was highly improbable'thgt the wire was verticél,
a line&i least squares fit was performed oﬁ'the data to determine
_the vertical tilt of the wire. For a given ve;t?cél'positién, the

difference between the 9th degree polynomial and linear equations

4

was determined to be the system runout. The equation for the



system runout, Xg, is shown below:
Xg=ataly +agy2+asy3+agydtagyS+agyb+ayy’+agy8tagy?d
A where a = 5,4836: %10~ 2

- a;==1.38073x10"3
2= 2.17615x107%

a
a3=-1.95168x1072
ag= 6.3853 %10~/
as==1.03668x10"8
ag= 9.11857x10711

a7=-4.30390x10713

ag= 9.73497x10716

ag=-7.17425x10"19

To determine the bias and the precision of the system

runout,-thevdata points tabulated in Table 4 were converted to
inches and comparéd with the»ch degree polynomial equation.
Figuré 6 is a frequency histogram of the difference between the
actual data points and calculated data points. The data reduction
of error readings for bow runout correction showed a 0.0010
inch bias and a precision of i0.0lO? inches at the one sigma

~level. This bias and precision included the width and system

runout error.
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| L " TABLE 2 B ' A | o

QUALIFICATION DATA - LENGTH MEASUREMENT .

Run 1 : , Run . 2 S ' Run 3

5-2

Scale : Encoder : - Scale - JéfEncbdéﬁ‘ ' - Scale Endcoder
" (Inches) : (Inches) TR T (Inches)

. 1.000 .9965 ~140.000 139.9150 10.000 9.9905
15.000 14.9865 135.000 134.9165 15.000 14.9875
30.000 29.9725 115.000 114.9190 20.000 19.9810
45.000 14.9740 1100.000 99.9320 50.000 49.9655 @ .
60.000 59.9595 85.000 ' 84.9510 65.000 64.9590
75.000 74.9540 60.000 59.9615 80.000 . 79.9485
90.000 '89.9480 50.000 49,9695- 1 95.000 94.9360 1

105.000 104.9295 40,000 39.9735 110.000_' 109.9260

120000 119.9240 £30.000 29.9785 125.000 124.9200

130.000 129.9185 ©20.000 19.9865 135.000 134.9060

140.000 139.9150 10.000 ©9.9905 140.000 ' 139.9050
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TABLE 3

'QUALIFICATION DATA - WIDTH MEASUREMENT

Run 1 ‘ : - : Run 2

Scale _ " Encoder - . Scale , : Encoder
(Inches) I _ , S (Inches) _

1.015 | 1.0000 10.750 | 10.7338

) ~ 2,000 A ©1.9855 - 9.000 | © 8.9836
3.030 . ‘3.0141 o 8.125 . 8.1079

3.985 3.9680 . 7.250 ' 7.2325

- 5.000 |  4.9803 o 6.025 . B 6.0082

® 6.060 » © 6.0415 . s.500 . 5.4817

7.560 7.5422 . 4.000 ~ 3.9838

8.000 o 7.9825 2.505.  2.4890

9.250 . 9.2375 1.750 '1.7329

10.750 ~ © 10.7338 ) R nooo 0.9825
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TABLE 4

BOW QUALIFICATION

X

(Inches)

.3226

.3207
.3133
.3120
.3101
.3273
.3290
.3268
.3238
.2891
.2890
.2937
.3027

.2852

.2711
- .2574

.2383°

.2176
.1969
.1536
.1104
.0623

.0320

-.0045

Yy |
(Inches)

1.8030
7 5.014

7.0140
10.3715
17.0135
25.0158
37.000
48.675

- (Inches)

50.8335

60.145
70.003
80.0005
84.442
90.173
94.276
100.475

- 105.521

109.461
114.911
120.234
127.183
134.175
141.051
146.25

150.61

Run 2.

X

.3174
. .3198
3117
.3037
.3104
<3044
3117
.3118
.3043
.2889
.2713
.2766
.2653
.2552
.2345
.1937

.1382
.0753 -

.0367
.0112

-.0405

Y
(Inches)

1.8175

2.7625

4.9390
©9.0470
13.8246
19.7410
29.9980
44.9675
54.7040
64.8530 .
75.2500
85.4585
97.1335
100.0565
108.5935
115.7088
127.4280
136.466
141.2325

'144.2400

148.3205
150.4035



(A4

RUNIUT ¢IN) -

T I
LIvER
. IEPE;
L E3EER
=]-]~1~
27D
2SR
. 2=l
. 2EEE
LlvER
.l =23
L1 2ER
.1 BEEA
A"
L EEEm
.pEsE
2 A

ﬂe.ZEEZ'

- pEs

v d=~ I
- | B

Figure 5.

Z0.7@

‘g,

50, P

EZ;EZ
A7 1
2n.om

VERTICAL POSITION < IN>

. Bow Qualification.for System Runout

147,27



- X:.EHB
S =.21E37

17

45

Frequency +>

N

SR RN

w

1 . . b
R R B R e e et S R B SRS B gt gty bl L Ly
iy ol 5l & N
1% 4] M ~ - N N N
I - p— = = Lt - ™~ m
[ [N} = [N = | — - - N N
.. .. . . e | N
! I { I l . . . .
INCHES

Figure 6 ' Runout'Qualification Bias & Standard Deviation



R aad e i e R

RESULTS

" Visual Examination

The peripheral todé examined ih'the six 15 x 15 Indian

Point #2 fuel assemblies specified as the two highest burnup
per region appeared to be ih excellent condition with light
to medium patohy oxide.covering the. active fuel cladding surfaces.
The orudilaYen;on the peripheral rods surfaces appeared to
be thin;'however,'slight crud spalling.was_noticed on some

of the rods. 1In addition, some'very ;mall ‘

particles were identified in the flow Channelebetween affew-
peripheral rods, The majority of the particles were either
resting or lodged between the lower nozzle and the bottom of
the fuel rods.. The remalnlng partlcles appeared to be lodged
in the perlpheral spacer sprlngs or on the spacer tabs of the

grids.

. The ohly other major generic item notlced durlng this

examination was that a majority of the rods had a shiny

region approxlmately 0.5 inches above the lower end plug.
After_further inveStigation, this region appears to correspond
-to'the‘weld location of the lower end plug'to the zircaloy tubing.
A possible explanation of this would‘be that during

welding, the surface of the rod was sensitized,

Two other specific items were seen during this inspection:.
(1) a fuel ‘rod in Assembly A-04 was touchlng both the

upper and lower nozzle



(2) The bottom nozzle of assembly A44 was observed . _ -
to have a small area of h]oh reflect1v1ty.‘
An apparehtly metallic, very small.partiCle was found lodged .

diagonally on the top surface of the lower nozzle of fuel assembly

B<l7 between the endplugs 6f rods 4 and 5 of face 1. The effect
" on fuel performance of this parlcle was evaluated to be 1nslgn1f1cant

~and the assembly was returned to the core after being vacuum

cleaned underwater.

" REFERENCE coxnsse—-—-‘l,_;”. FACES é— Y CORNER
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Flgure 7 AssemblyrEace Orrentatlon and Rod.Numberlng System
Complete‘video tapes were made of the visual_examination of
these six fuel assemblies, Figure 7 shows the face orientation

for the Indian Point #2 fuel assemblies,



The visual examination of an individual face was carried

out in two stages. The first half of the peripheral rods were

examined by startlng at the lower left side of the assembly

and scanning upward at approx1mately 2% to 3 feet/mln. The
second half of the rods were examined by starting from.the upper
rlght 51de of the assembly and scannlng downward at the same
rate. ‘The elapsed time to scén a complete face for visual

examlnatlon was approx1mately 15 to 20 minutes. .

Table 5 lists the observations'made'on.the peripheral rods

, Qf,thé six Indian Point #2 fuel assemblies.

TABLE 5 : e,

List of Visual Observatlons
made on the six Indian Point #2 Assemblles

Assembly A—04

Location

. Face ’ Rod : : (1nches) ~ Observation
1 L _ 88  crud particles , _
3 2,8,9,10,11,12,15 0.5 shiny areas near lower end plug
3 " 1.5 crud hole with spalling
4 " . rod touching both end nozzles
4 1,2,3,4,6,7,9,13,14 0.5 sShiny- areas near lower end plug
‘Assembly A-44 -
_ Location
Face Rod ' (inches) Observation
1 all 0.5 shiny-- areas near lower end plug
2 12,13 : - crud spot on spacer tabs '
between rods 12 & 13
o2 2 63 crud hole with spalling
3 ali 0 crud particles located on.
_ lower nozzles
4 1 41 crud hole with spalllng
4 1 129 crud particle lodged.in Grid 3

at corner of Faces 3 & 4




Assembly B-16

Location ~
Face Rod (inches) o . Observation
1 ' Normal - nothing unusual with
exception of particles in spacers
2 ' Clean - little or no crud
3 - all 0.5 shiny area near lower end plug .
4 all 0.5. shiny area near lower end plug -
., Assembly B-17
Location o . _
. Face Rod . (inches) ' " Observation
1 all 0 crud particles located on bottom nozzles
1 & 5 0 particle appears to be lodged in a
, : diagonal in a gap between rods 4 & 5
2 : nothing unusual seen
3 all . .05 'shiny spots near Idwer end plug
4 __nothlng unusual seen
Assembly C-02
~ Location ,
Face - Rod (inches) ' ' Observation
1 all 0.5 ‘ shiny Spots near lower end plug
3 1 13 ~~ crud hole with spalling
4 all -0 . crud particles located on bottom
: : nozzle o : '
Assembly C-10
Location ~
Face Rod (inches) .Observation
1 8. 40 : -shiny spot .
2 all -shiny spots near lower end plug
-3 nothing unusual seen
4

nothing unusual seen
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Aesembly Bow

'vAssembly_hew measufements wefe peffermed on two faces'of
the six specified assemblies. Bow measurements were made at the
left hand edge of Face 1 and 2.:These readings actually desefihe
:.the bew of the face at 90° (Face 2 and 3 respectivelY) to the‘ w
face'beingfobserved. fhe measurements involved first, aligning
the‘right hand side of theatelevision monitof wifh the
center edge of the 1ndxv1dual grlds and then recording the
p051tlon locatlon. The locatlons were then converted to 1nches
and'the appfopriate system runout for the part;cular vertlcal
p031tlon added to the horizontal readlng. The dlsplacement of
"each grld or bow was then determined by correcting-for tilt. This

was done by assumlng grlds 1 and 9 were flxed p01nts of the

assembly, and determlnlng the slope between them.-

Table 6 is a summary of the maximum-aesembly bow of
individual assemblies neasured. Figures.g -threughglé'show the.
aSsembly bow of‘the individualdfaces measured. Assembly B—lé_.
~-appea;ed to have the most significant bow on eachdof the faces
: measured; 0.149‘and 0.177 inches for Facee 2 and 3,fespectiyely.
_This bow measurement would be typieal of the bowing seen
when the aesembly is free standing, i,e; in storage facks
or'in reactor core. No problems were encountered during

handling and reinsertion of the assembly into the reactor,

LY



Assembly

- aA-04
vy
B-16
B-17
c-02

.c-10

" TABLE ¢

‘Summary of Assembly Bow

. Measurements

"Face

N RN b N N DD e DD

Maximum Bow
(x1073 inches)

96.0
140.4
87.7
91.9
149.2

-177.3

65.7

-41.9
36.7
60.9

-34.1
73.1
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Figure g
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Figure g° .

Aésembly Bow.of Face 2, Assembly A-~04
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Figure 11  Assembly Bow of Face 2, Assembly A-44
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Figure 12 ° Assembly Bow Of Face 1,; Assembly B-16
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»1Figure:16_ Assembly Bow of Face 1, Aésembly c-02
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Assembly Twist

Twist.meaSurements were made by rotating the assembly
to.45° to orientate the élane of the corner of the upper and
lower nozzles to be perbendiculat with respect to the camera
axig. The location of the nozzle'corners'was theh determined.
These encoder feadinés, using a calculatof program,>were con-
vertea to inghes and corrected fof»iunout. By assuming the
distancevbetween.the éorners‘of the upper and lower nozzles in
. the axial‘diiection is a chord of a circle with a radius of
5.95 inches (the”radius of the fuei assembly), one.can

- calculate the angle of the arc formed by the chord.

" 8ix assembly twist measurements (one per assembly) were

made during the examination. Table 7 summarizes these measure-

ments,

TABLE 7 ..

INDIAN POINT #2 FUEL ASSEMBLY TWIST

" Assembly No. o . Degrees Twist

A-04 - . 2.28
T A-44 o - 2.69
B-16 -  o.83
B-17 S 2.33
c-02 - 167
c-10 T 0.09

5~1
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'~ Rod Length
" Rod lengths Were_taken on eaéh‘assembly face at specified
locations. By predetermining which three rods were to be |
measured, the results should be interﬁrétéd as typical and not -
biasea. The rod lengths measured for.the six éssemblieévare
summarized in Table 8 and shown in Table’9;
| | . TABLE g8

Rod Length Statistical Results

¢ Uncorrectéd for Temperature
' Assembly (inches)

Item oAn "cr

X Max 149.9159 150.1625 150.0345

X Min 149.6863 149,7963  149.6933
Range © 0.2296 0.3662 0.3412

Mean 149.8051 149.9790 149.9231

Variance ' 0.0033 0.0060 0.0108

' Skewness 0.5131 10.2459 0.8352

Kurtosis . -414.149 124.3030 ~115.9948

N 24 24 24

g



o TABLE 2 . @

INDIAN POINT #2 FUEL ROD  LENGTHS

Uncorrected $or Temperature

Facevl

AsSembly A-04

150.0330

Rod No. . Face 2 Face 3 'Face 4
3 149.8318 149.7348 149.7593 149.8549
8 1498639 149.7923 149.7968 149.8228
14 149.7348 149.8173 149.7638 149.8434
Assembly A-44
3 149.6863 149.7698 149.8293 149.9159
8 149.7383 149.7568 149.7748 149 .8373
14 149.7903 149.9104 . 149.8213 149.8764
Assembly B-16
3 149,9294 150.0059 149.7963 149.9564
8 -149.9544 149.9859 149.9014 1149.9234
14 150.0810 150.0195 149.9589 150.0034
~ Assembly B-17 | |
3 149.9069 150.0450 149.9494 1149.9599
8 149.9514 150.0375 149.9939 149.9794
10 149.9934 150.1625 150.1210 149.8799
Assembly:C—OZ
3 149.8874 . 150.0295 149.9409 150.0220
8 149.9544 149.9714 © 149.9499 - 150.0029
10 149.9404 149.9874 149.9979 149.9759
- Assembly c-10
'3 149.8609 150.0345 - 149.8278 149.7273
8 149.9059 . 149.9894 149.7723 149.6933
14 149.8729 150.0335

149.7428
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The rod length measurements were made by recordiﬁg the bottoﬁ
of the three individual rods, scanning half of the face and then
réading.thé top of the three individual rods. ‘The difference
between two corrected readings‘was the actual rod length., The
length measurements must be corrected for the_températuré'differential
be;ween the spent fuel pool coolant and 70°F (temperature at which
system was calibrated), This would increése an average reading
of 149,90 inches by 0.0010 inches for each OF abo&e'70°F.
Using the.averagé spent‘fuél pool tempefatures at the time of

inspection, leads to the following temperature correction factors:

- Assembly , Spent Fuel " Correction
. Pool '
Temperature .
A04’ - 980 .028
Ad4 1020 .032
" B16 - 101° : .031
B17 ' 105° .035
co2 , : 1050 .035

cio ., . 105° . .035



fhe nean rod length corrected for temperature of tne " assemblies
was 149.835 inches, This_indiceted an average rod growtn for

"A"™ assemblies during tne-first cycle of .415 inches as
compared with an initial rod length of 149.420 i.0.035 inches.
Figure 20'ie a frequency histogram of the measured rod lengths

of the "A?~assembiies and shows the standard deviation at the one
sigma level to be- + 0.557 inches, This standard deviation
compares favorably with.the standafd aeviation of the initial
rod length, However, by‘examining the actual scanning of the
"AW»assemblies, it would appear that rod growth has a
greater-variance than indicated in the histogram. For example,
~rod 11 of assembly A-04;face 4 was touching both the upper

and lower nozzles, Bowing measurements wefe taken.en this
particular rod to determine if additional‘rod growth beyond'

that which could be measured in -the vertical plane took place..
These measurements indicated that no 51gn1f1cant bowing had
occurred It was expected that a certain percentage of the

rods would be touching both lower and upper nozzles with high
exposure “A" assemblies, ihls 15‘basically due to the fact thafn
unlike the Region 2 and 3 aseemblies, Region 1 was fabricated with
an axial clearance between rods and nozzles corresponding to the

Zircaloy growth expected during only one cycle of eperation.



The mean rod length for the "B" assemblies was 150,012

incheé which indicated an average rod growth during thevfirst E
cycle of .642 inches as compared with the initial rod Iength

of 149,370 + 0,035 inches.. Figuréfélvis a frequency histogram
of the measured rod lengths of the "B" assemblies and shows J
the deviation at one sigma level to be + 0,0775 inches} The

. mean rod length for, the "C" assemblies (Figure 22 ) was.l49.958
inches which inaicated an average rod growth during the first
cycle'of 0.588 inches as compared with the initial fuel rod

length of 149,370 + 0,035 inches.
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Rod Bow

 As specified by ConsolidatedbEdison; two rod bow measurements
were performed on eachlassembly face.A In the processAbf visually
scanning thé.assSﬁbly face, locations Qhere.meésunablei;bowing
occurred were identified. The two most proﬁouneed‘: rod bowing
locations were chosen for the rod bow méasurements. Thé.rod bowing
data between specific grids,‘as:sumﬁarized in Tables 10 and 11,
using this procedure, are biased and should not be construed as»
. typical rod bowing seen in the asseﬁblies examined; Of the 48 rods
examined for-bowing,'only il rods hadneasﬁrable"rod bowiﬂg
(greater fhan 0.b214 inches, or two sigma) as shéwn.in Table l0.

 TABLE 10

Relationship of Rod Bowing Measured

- to Standard Deviation of Calibration

Rod‘Bowing No. of Occurrenées ' $ of Total
> One Sigma 3 77
> Two Sigma m 23
‘.> Three Sigma ,:. - : ':,-10.5

The individual rod bow‘measurements, Figures 23 thfough 70}
Qere_made bf'aligning the right hand .edge éf the rba with theleff
hénd«edge ofvthe cross. hair on the television monitér and.
fecofding'the axial and vertical position. A minimum of six
meaéurements were made on the rod'bétweeh the grids of interest.
These gncodef readiﬁgs, using a calculaﬁcr program, were tﬁen
converted to inches and qorfected for runout. The corrected data
. were then'compared with a straight line connecting the first and

last measured points to determine the actual bow at a given point.

7-1 -



TABLE 11

Summary of Pod Rowing Measurements

' Grid o
Assembly Face Rod Location -Maximum Bow (x10-3 inches)
A-04 1 3 2&3 . -15.1

6 384 , 12.2

2 11 485 - =16.8

: 3 5&6 -16.2

3 12 182 ' 13.3

4 11 485 IR 7 .-26.5

A-44 1 4 384 _ I 11.7
: 2 7 384 - 14.3

3 4 4&5 46.6

11 586 . '=-19.0

4 11 56 . , 0 17.7

- B~16 1 2 2&3 _ 14.8
.2 5 384 - =14.3
10 485 , ‘ -40.4°

3 4 ls2 . ' ' 41.7

. 6 - 384 S -~ 19.8

-4 1l 384 , B ' .-10.8

7 5&6 o o l11l.6

B-17 : 2 . 182 22.2
1 4 - 2&3 : _ .=11.4

2 6 2&3 - . - 15.9

2 455 14,0

3 i0 485 : 15.8

4 -7 586 . B -19.5

C-02 1l 8 485 5 _ 12.4
' 2 i 3&4 ‘ - =23.9
3 4 2&3 ’ . =32.0

» 9 5&6 s : 16.5

4 9 5&6 o . -~ =10.9

. .4 6&7 o 33.4
C-10 . 1 12 "1&2 ) 17.5
2 2 2&3 . 36.1°

C 11 3&4 l16.1

3 3 - 1&2 - - 23.5

o 7 2&3 o - -28.4

4 5 283 . -13.6

1

2 . 4s5 . - -15.4
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Figure ®1  Bow of Rod 3, Face 3 of Assembly B-17 between Grids 2 and 3
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Figure .52 Bow of Rod 10, Face 3 of Assembly

B-17 between Grids 4 and 5
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Figure 53 Bow of Rod 4, Face 4 of Assembly B-17 between Grids 4 and 5
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7, Face 4 of Assembly B-17 between Grids 5 and 6
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‘Figure 35 'Bow of Rod 7, Face 1 of Assembly C-02 between Grids 3 and 4
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Figure 58  Bow of Rod 8, Face 2 of Assembly_c—oszetween Grids 3 and 4
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Figure 59 Bow of Rod 4,'Face 3 of Assembly C-02 between Grids Z'gnd 3
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60 Bow of Rod_9, Face 3 of Assembly C~02 between Grids 5 and 6



TIv-L
Bow (Inches)

- .
ASSEMBLY NO <2
.55 1 CFACE ROD 9
2 1
.21y 1
. ¥ X X .
«
a. R 4% ¥ * x % «
-y L X
-.p28 1
- 042 + ]'
|
-056 4 ) i
(=Wl ' + ' S ' P > '
5 3 Rl Bl B T B8 ® H 3
= B B @ B & @ @® W =
Inches - '

- Figure 61 Bow of Rod 9, Face 4 of Assembly C-02 between Grids 5 and 6
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Figure 62 Bow of Rod 4, Face 4 of Assembly C-02 between Grids 6 and 7
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Figure 64 pow of Rodﬁa; Face 1 of Assembly C-10 between Grids 4 and 5
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Figure 66 " Bow of Rod 11, Face 2 of Assembly C-10 between Grids 3 and 4
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. Figure 67 Bow of Rod 3, Face 3 of Assembly C-10 between Grids 1 and 2
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‘Figure 68 Bow of Rod 7, Face 3 of AsSembly C-10 between Grids 2 ahd 3
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Figure 69  Bow of Rod 5, Face 4 of Assembly c-10 between Grids 2 and 3
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Figure _70  Bow of Rod 12, Face 4 of Assembly C-10 between Grids 4 and 5




