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To qualify fuel elements for the SNAP 10A Flight Reactor.

ABSTRACT

¢

Thermal endurance testing continues on the 66 SNAP 10A

fuel elements.

Permeation measurements obtained this month give

further indication that the hydrogen barrier of the elements is

functioning satisfactorily to date.

REFERENCES:

SNAP 10A Fuel Element Qualification Testing Specification,

NA0422-006.
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III.

719-P

PROGRAM! SCHEDULE

All elements continue to receive thermal endurance at 1100°F
—the last qualification input which these elements are to receive
Since 9 elements will complete the required one year thermal
endurance, in November, 1963, it is desirable that a "follow-up"
test sequence be determined by this date. For this purpose, a

Technical Data Record has been written and submitted for approval.

All SNAP 10A qualification data obtained to date have been
transcribed onto data storage tapes. Future data will be added
to the tape as it becomes available. This tape will be used for
computer analyses of the data. In addition, the hydrogen loss of
the fuel elements under reactor temperature gradients will be

calculated.

RESULTS

The endurance test data have been updated in the Appendix
(Tables I through XXXIV) and on the graphs (Figures 1 through 4).
CONCLUSIONS

The conclusions enumerated in the August report (NAA-SR-
MEMO-8986) are unchanged.
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APPENDIX

NO. NAA-SR-MLKU-~¢

DATE. Novemoer 2y, 1975
.12 . OF _i5

Data of Fuel Elements Undergoing Qualification Test

NOTE:

Hydrogen permeation rates,
indicated by O, have the
units of cc(STP)/hr. The
times indicated are hours.

All listed permeation rates
were measured while the ele-
ments were at a nominal 1100°F
unless indicated otherwise.



TABLE 1

SNAP [OA QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER u-10
% ADDITIVE-INITIAL 0.33
NH-INITIAL 6.53

4> BEFORE VIBRATION
4> ACCEPTANCE TEST 0.30

4> BEFORE THERMAL CYCLING

AFTER THERMAL CYCLING 0.37.

AFTER VIBRATION 8 SHOCK 0.21
4> AFTER RAMP HEATING 0.30
ACCUMULATIVE TIME (<) TEMP 165

<p AFTER ENDURANCE TEST

ENDURANCE TEST DATA

SYSTEM 1

FURNACE 2

RETORT 4
NOTES

No acceptance low-level wvib.
inputs.

No O test prior to thermal cycle.

Ramp heated to 1100°F instead of
1150°F.

Qualification Vibration inputs
different (Refer to NAA-SR-MSMO0-820if)

Element not liquid honed.

ENDURANCE TEST DATA

DATE STARTED Nov. 19, 1962

PRETEST TOTAL - 0.30
HOURS HOURS
192 1, 0.20 5472 (.12
264 0.14j15640 . ©.14
J84 022 j5708 | 0.12
328 fe.22 | 5876 ‘i——Q--°—11
696 T 0.20 6044  0.12
S LA
11200 0.20 6620 0.07
1344 jQ05..6912 . 0.09 .
1704 _ 0.15 7056 0.11
1848 ~0.1? 7224  0.07
2040 0.18 i 7296 | 0.09
2208 0.18 7*64 o.11
J9376 0.19 7632 i 0.06
2448 020 8088 = 0.10
2616 _0.14_y8400.___0.07.
2784 10.21 !
2952 0%*21
3120 0.16
3360 0.15 |
3456 " 0.16
3624 0.15
4032  o.i4
4128 0.14
4368 913
4536  0.13
2632 0.12
4968 5
5064 0.11
5304 1 0.13 1

DATE FINISHED



TABLE II

SNAP [0A QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER N-13 || N-40 N-4-3 ENDURANCE TEST DATA

% ADDITIVE-INITIAL 0.36 2026 0.3~ DATE STARTED NOV. 28, 1962
NH-INITIAL 6.35 6.52 PRETEST TOTAL £ - Q.48

<> BEFORE VIBRATION HOURS [ HOURS T

# ACCEPTANCE  TESI 0.21. 0.11 0.10 < 0.17 [ 1112] 0.14

<p BEFORE THERMAL CYCLING 168 0.27 5448 0.15

4> AFTER VIBRATION & SHOCK 0.30 0.07 0.08 ] 336 0.36 57844 0.14

9 AFTER RAMP HEATING 0.30 0.08 0.10 504 0.40 5952 0.14
ACCUMULATIVE TIME (a) TEMP 108 134 107— 888 O.m || 6 1 92-]' O. 1 3

4> AFTER ENDURANCE TEST 1008 4 0.23 652¢. 0.20

3.152 0.38 .6680.*%. 0,12

ENDURANCE TEST DATA 1512 0.25 6864 0.12
SYSTEM 1656 0.17 70327.0.10..
FURNACE 1848 0.16 7064 o.11
RETORT 2016 0.19 | 7132;: 0.13
2184 0.16 7300; o.l11

NOTES 2256 0*17 j, 7756.. 0.12

sara  0.16 | 6068 0.11

No element was liquid honed

None received low-level vib. inputs. 2592. 0.17
N-10 & N-13 ramp heated to 1100°F 2760 0.16
instead of 1150°F. 2928 0.16
Qualification vib. inputs different 3168 0.15
or, ML thresslements. (Refer to
3432 0.16
3600 0.16
3840 0.21
3936 0.19
4i?6 0.16
4344 0.14
4440 0.13
AT76 0.15

, 4372 005 |

DATE FINISHED



SNAP 10A QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER N-18 ENDURANCE TEST DATA
% ADDITIVE-INITIAL 0.3k DATE STARTED  Ilov. 19, 1962
NH-INITIAL 6.53 PRETEST TOTAL - 0.2°?
b BEFORE VIBRATION HOURS HOURS
ACCEPTANCE TEST 0.29 192 0.21 ~ 5304. o0.11
O BEFORE THERMAL CYCLING 264 0.°4 5472 0.10
<p AFTER THERMAL CYCLING 0.27 384 0.17 5640, 0.08
4> AFTER VIBRATION a SHOCK 0.32 508 0.22 1 5708 " 0.09
4> AFTER RAMP HEATING 0.22 696 o%nn 4 3876 0.09.
ACCUMULATIVE TIME (3) TEMP 220 1080 0.20 6044 0.10
(p AFTER ENDURANCE TEST 1200 0.20 6284 j. 0.09
1344 0.18 ! 6620 4 o
ENDURANCE TEST DATA i 1704 0.17 6912 | 0.08
SYSTEM L 1348 0.19 7056 0.08
FURNACE 2 2040 0.20 7224  0.07
RETORT 2 ;2208 0.19 7316 0.08
[2376 0.17 7460 0.08
NOTES 2448 0.18 7632  0.06
No acceptance low-level vib. inputs. 2616 0.16 8088 0.05
No 0 test prior to thermal cycle. 2784 0.17
Ramp heated to 1100°F instead of 2952 0.17
1150°F. | s
3120 0.17
Qualification vibration inputs different
(Refer to NAA-SR-MEMO-8204). 3360 O.16 | 1
Element not liquid honed. 3456 0.16 e !
3624 0.14
3792 0.15
4032 0.14
4128  o-il' i
4368 0.14
4536 0.10
4632 0.10
4698 0.10
5064 0,09 |

DATE FINISHED

UNCLASSIFIED



alib i A

TABLE IV

SNAP I0A QUALIFICATION TEST DA-

FUEL ELEMENT NUMBER

% ADDITIVE-INITIAL

NH-INITIAL

(b BEFORE VIBRATION

4> ACCEPTANCE TEST

<p BEFORE THERMAL CYCLING

4> AFTER THERMAL CYCLING
AFTER VIBRATION » SHOCK

4> AFTER RAMP HEATING

ACCUMULATIVE TIME © TEMP

4> AFTER ENDURANCE TEST

ENDURANCE TEST DATA

SYSTEM 1

FURNACE 2

RETORT 11
NOTES

w1-36
0.37 0.30
6.32 6.58
0. 1CL_ .0..12
0.09 0.19
0.13 0.19
0.10 0.16
132. 183

inputs.

No acceptance low-level vib.

No 0 test prior to thermal cycle.

Cooled to only 600°F during ramp heat.

Element not liquid honed.

ENDURANCE TEST DATA

DATE STARTED Noy> 1Qf
PRETEST TOTAL £ - Q 26
HOURS HOURS
-19.g- 0.17 l o.ia
264 [i 0.14 jj 3472 ~ Otis
384 1.0.22 . 5640 4. 0,19
528 [IQ.18 | 5708 1 0.1?
696 .. 0.21 . 5876 4 0,18
1080 1 0.23 6044 i 0.21
1200 .. 0.20 . 6264 .. 0.18
JL344_ 0.2Q. 6620 . 0.17
1704 0.18 6912 . J2*19L.
1842 0.22 .. 7056 Qjtle,,
2040 0.20 7224 wmQ.l4
2208 0.19 7316 JQAl7_
2376 0.18 .. 7450.....0.16
5448 0.20 | 7632 j| 0O.17
2616 0.19 8088 0.21
12784 0.20 8400 0.17
2952 0.18
3120 0.19
3360 0.20_L
3456 0.21
3624 j 0.20
3792 1 0.19
4032 1 0.20 1
4128 0.19 .
4368 0.22
14536 0.19
14632 C.17 |
5064 0.17

DATE FINISHED



TABLE V
SNAP I0A QUALIFICATION TEST DATA



TABLE VI
SNAP I0A QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER ENDURANCE TEST DATA
% ADDITIVE—INITIAL DATE STARTED Dec. 21, 1962
H-INITIAL PRETEST TOTAL (fi -

4> BEFORE VIBRATION HOURS HOURS i 4

<£ ACCEPTANCE TEST f

$ BEFORE THERMAL CYCLING 452 | 0»04 |) «S616 0.0J
4> AFTER THERMAL CYCLING 576 j 0.04 t 5952 0.03
4> AFTER VIBRATION B SHOCK 936 | 0.04 6144 0.04
4> AFTER RAMP HEATING 080 0.04 6288 | 0.03
ACCUMULATIVE TIME (5) TEMP 272 | 0.03_1 6440JO*02

< AFTER ENDURANCE TEST

ENDURANCE TEST DATA
SYSTEM
FURNACE

RETORT

NOTES
No acceptance low-level vib. inputs

Element not liquid honed.

4872

5208 ; 0.03 |
DATE FINISHED



TABLE VII

SNAP I0A QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER ENDURANCE TEST DATA
% ADDITIVE-INITIAL Ak DATE STARTED
H-INITIAL PRETEST TOTAL

0,26
4> BEFORE VIBRATION HOURS HOURS || 4

4> ACCEPTANCE TEST

<p BEFORE THERMAL CYCLING

4> AFTER THERMAL CYCLING

4> AFTER VIBRATION a SHOCK

AFTER RAMP HEATING
ACCUMULATIVE TIME ($) TEMP

4> AFTER ENDURANCE TEST

12QQ 4

ENDURANCE TEST DATA
SYSTEM
FURNACE

RETORT 0.06

NOTES

No acceptance low-level vib. inputs 0.08 r

Element not liquid honed.

0.0k

UNCLASSIEIED o



TABLE VIII

SNAP [0A QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER )
v v JirJtfLL
% ADDITIVE-INITIAL O.kk
NH-INITIAL ‘
6,52
BEFORE VIBRATION
$ ACCEPTANCE TEST 0.16
4> BEFORE THERMAL CYCLING 0.23
+ AFTER THERMAL CYCLING
0.22
4> AFTER VIBRATION & SHOCK 021
# AFTER RAMP HEATING 0.27
ACCUMULATIVE TIME (a) TEMP 150

4> AFTER ENDURANCE TEST

ENDURANCE TEST DATA

SYSTEM 1

FURNACE 2

RETORT 8
NOTES

No acceptance low-levell vib. inputs.
Element not liquid honed.

Unloaded from endurance furnace because
of cracked retort tube. Subsequent
permeation test, performed in 8§

furnace syste , gave 0 = 0.11.

First $ measurement after reloading.

ENDURANCE TEST DATA

DATE SFARTED Dec. 21,

PRETEST TOTAL <f = 0.2?

HOURS <fi
312 0.17
432 0.13
576 0.11
936 0.10

1030 0.11

1272 0.10

1440 0.08

1608 0.09

11630 _0.09

1848  0.09

2016  0.09

2184 | 0.09

2352 0.09

2592 0.09

2638 0.03

2856 0.08

3024 008

3264 0.08

3360 0.08 !

3600 0.08

3768 0.08

3864 0.07

4200 0.08

4296 0.07

4536 0.07

4704 0.07

4872

4968. 13y

> Q.04
DATE FINISHED

Tr

1962

HOURS X 4
T

5400
5592
5736

,6100
6436
6892

L
I

I

0.02
0.02
0.02

. -Q,02_
0.02

j 0.01
6978 |
I_/\

[ - -

0.02

A

la



A

TABLE IX
SNAP [OA QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER No£1 ENDURANCE TEST DATA

% ADDITIVE-INITIAL DATE STARTED Dec
H-INITIAL PRETEST TOTAL = 0.32
¢p BEFORE VIBRATION HOURS ; HOURS
4> ACCEPTANCE TEST
<> BEFORE THERMAL CYCLING 0.177
4> AFTER THERMAL CYCLING
4> AFTER VIBRATION a SHOCK
4> AFTER RAMP HEATING
ACCUMULATIVE TIME @ TEMP 0-09

< AFTER ENDURANCE TEST

ENDURANCE TEST DATA 0.16 j 7320 ;; 0.08
SYSTEM 0.11
FURNACE

RETORT

NOTES

Element not liquid honed.

Element received no low-level
vib. inputs.

DATE FINISHED

UNCLASMIFIED



TABLE X
SNAP 10A QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER N-52 ENDURANCE TEST DATA
% ADDITIVE-INITIAL 0.47 DATE STARTED Pec. 2?27t 196<
N H-INITIAL 6.47. PRETEST TOTAL #- o 33
BEFORE VIBRATION HOURS HOURS N
9 ACCEPTANCE  TEST 0.22 168 0.37 4800 0.18
4> BEFORE THERMAL CYCLING 0.48 288 011 4392 || C.T5
4> AFTER THERMAL CYCLING 0.34 436 0.23 3160 O.lc
4> AFTER VIBRATION B SHOCK 0.34 752 0.20 f3328 . 0.16
§ AFTER RAMP HEATING 0,33 L2A  0.10 ; 5424 0.14
ACCUMULATIVE TIME (5) TEMP 156 1152 0.27_,_5760. 0.15
<> AFTER ENDURANCE TEST 1296 021 5926!1 0.12
1464 Lo.21  6022. 0.13 _
ENDURANCE TEST DATA 1536 ~ 0.21 6264 J 0.11
SYSTEM 1 1608 0.24 . 6600 0.15
FURNACE 3_ 1680 o~3 | 7512 0.14
RETORT 2 1704 0.21 |
1776 0.20
NOTES 1872 0.23
No acceptance low-level vib. inputs. 2112 0.25 ' ‘
Element not liquid honed. 2280 0.25 jf’ ---------
2448  0.20 |
2616 0.20 |l
2784 0.17
2952 0.18 14
3144 0.17
1285 0.16 |
3480 0.18 '
3648 0.17 i
3792 0.17
4052 0.18
4292 0.22
4464 0.8 h
4632 0.19 | J

DATE FINISHED



TABLE XI

SNAP I0A QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER ENDURANCE TEST DATA
% ADDITIVE-INITIAL DATE STARTED

H-INITIAL PRETEST TOTAL 4> -
4> BEFORE VIBRATION HOURS HOURS

4> ACCEPTANCE TEST 120
4> BEFORE THERMAL CYCLING

$ AFTER THERMAL CYCLING

$ AFTER VIBRATION S SHOCK

4) AFTER RAMP HEATING

ACCUMULATIVE TIME (5) TEMP

4> AFTER ENDURANCE TEST

ENDURANCE TEST DATA
SYSTEM
FURNACE

RETORT

NOTES
Elements not liquid honed.

No low-level wvib. inputs to elements
N-55 and N-58.

0.19

0.12

DATE FINISHED



TABLE XII

SNAP [IOA QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER ENDURANCE TEST DATA

i/o ADDITIVE-INITIAL DATE STARTED ?nl

H-INITIAL PRETEST TOTAL <f =
<t BEFORE VIBRATION HOURS | HOURS

| § A—

4> ACCEPTANCE TEST O.11] 120

O BEFORE THERMAL CYCLING LO*28 | 5040 | Q.17
4> AFTER THERMAL CYCLING 0.11

< AFTER VIBRATION 6 SHOCK

AFTER RAMP HEATING 0.11 0.08

ACCUMULATIVE TIME (3) TEMP

4# AFTER ENDURANCE TEST 026
ENDURANCE TEST DATA 0.54 |
SYSTEM 0.34 11
FURNACE
RETORT

NOTES
Elements not liquid honed. 2112
Element N-56 received no low-level 0.20

vib. inputs.

DATE FINISHED



SNAP [I0A QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER N.57 NT6 N-T7 ENDURANCE TEST DATA
% ADDITIVE-INITIAL 016 0.14 0.14 DATE STARTED Feb. 8, 1963
NH-INIT!AL 6.4i 642 .43 PRETEST TOTALg; Qf .,
4> BEFORE VIBRATION 0.10 009 HOURS *  HOURS | =
4> ACCEPTANCE TEST 0.10 0.12 o0.i4 120 rlf0.32"1r 5896 0.12
+ BEFORE THERMAL CYCLING 0.12 0.02 - 0.14 264 0.25 5040TiJ| 0.12
- AFTER THERMAL ~ CYCLING 0.05 0.09 0.16 432 022 5232! 0,12
4> AFTER VIBRATION $§1 SHOCK 0.12 0.11 0.22 504 AQ.29 @ 5472 0.12
+~ AFTER RAMP HEATING 0.07 0.08 022 ~576 0.27 5568 0.13
ACCUMULATIVE TIME (3 TEMP oo oo 169 600 0.29 | 6480 0.11
(p AFTER ENDURANCE TEST 672 0.26 P
840  0.28
ENDURANCE TEST DATA 1080  0.52
SYSTEM 1 1248 0.51
FURNACE 3 1416  0.24
RETORT 5 1584 0.22
1752.  0.20
NOTES 1220 0.19
Elements not liquid honed. 2112 0.21
Element N-57 received no low-level 2256 0.20
vib. inputs. 2448 0.20
2616  0.17
2760  0.13
Jo24  0.18
3264 0.23
0.18
3600 0.18
5268  0.16
J260. 0.16
| 4128  0.1S
4226. .0*16
4392 ..0.14

4728 1 0.15
DATE FINISHED '



TABLE XIV

SNAP [IOA QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER 11-59  N-00 N-65 ENDURANCE TEST DATA

% ADDITIVE-INITIAL 020 0.20 020 DATE STARTED /-.o; 4 59'S5

NH-INITIAL 6.5 .53 PRETEST TOTAL - - o 18
r
o~ BEFORE VIBRATION 0.05 002 (.05. HOURS *  HOURS

& ACCEPTANCE TEST 005 003 003 168 017

- BEFORE THERMAL CYCLING 0.0 002 006 336 o012 7 !
~ AFTER THERMAL CYCLING
~ AFTER VIBRATION S SHOCK

0.09 0.02 008 480 _ 0.11

0.07 0.02 0.06 _1680. 0,09 It

+ AFTER RAMP HEATING 0.11 002 0.05 2016
ACCUMULATIVE TIME (§) TEMP 155 114 2448 0-18
AFTER ENDURANCE TEST 2616 . 0.1 B le_; _______
2760 0.10;; I

ENDURANCE TEST DATA 2952 0.06
SYSTEM 1 3192 0.06
FURNACE 3 3288  0.05
RETORT 11 4200 0.03

NOTES

1. Elements not liquid horied.

DATE FINISHED



TABLE XV
SNAP [0A QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER N-61 R-75 N-103 ENDURANCE TEST DATA
% ADDITIVE-INITIAL 0.23 0.19 0.21  DATE STARTED Junc —
NH-INITIAL 6.42  PRETEST TOTAL # - 0.23
BEFORE VIBRATION 0.06 004 016 HOURS | FHOURS T Z
4 ACCEPTANCE TEST 0.04 004 48 022 -
4 BEFORE THERMAL CYCLING 0.06 0.07 006 216 0.21 N
& AFTER THERMAL CYCLING 006 007 007 38 0.9
£ AFTER VIBRATION B SHOCK 67 0.08 0.03 504 0.17
) ) - It
AFTER RAMP HEATING 0.08 0.08 0.07 672 0.17
ACCUMULATIVE TIME (2) TEMP o0 180 176 840 Ojvn
4> AFTER ENDURANCE TEST S36 0.15 T
, 1272 | 0.15 o
ENDURANCE TEST DATA . 1446 4 0,12
SYSTEM 1 1584 0,12
FURNACE 3 JL726_ 0,10
RETORT 2016  _0.13-4
2112 0.14
NOTES 2934 0.07
*  Element N-103 received the following O
tests:
Accept. Input 1100°F 1200eF
a) After assembly O $0.04,0.05 .30,0.28,0.30
b) After 1liq. honingO: O.lo 0.44
c) After Vib. O jNo Test 0.42

1. Elements N-61 and N-75 were not
liquid honed.

DATE FINISHED



TABLE XVI

SNAP I0A QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER ENDURANCE TEST DATA
% ADDITIVE-INITIAL DATE STARTED g,y
H-INITIAL PRETEST TOTAL 4> =

<p BEFORE VIBRATION HOURS HOURS

4> ACCEPTANCE TEST

<p BEFORE THERMAL CYCLING

4> AFTER THERMAL CYCLING 0.15
4> AFTER VIBRATION a SHOCK

4> AFTER RAMP HEATING

ACCUMULATIVE TIME (a) TEMP

<¢ AFTER ENDURANCE TEST

ENDURANCE TEST DATA

SYSTEM
FURNACE
RETORT
NOTES 0.11
Element not liauid honed 0.12
0.12
0.12
0.11
0.10
0.10
0.10

DATE FINISHED



TABLE XVII
SNAP [I0A QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER ENDURANCE TEST DATA
% ADDITIVE-INITIAL 0.22 DATE STARTED Feb. 20, 1963
NH-INITIAL 6.42 PRETEST TOTAL * 0.01
it BEFORE VIBRATION .0.06 HOURS - HOURS
+~ ACCEPTANCE TEST 0.01 144  0.05 | 5280 0.02
- BEFORE THERMAL CYCLING 0.01 288 0.02 6192 +16.02
+ AFTER THERMAL CYCLING L0.01% 384 0.01
- AFTER VIBRATION B SHOCK 0.02 ss2 001
~~ AFTER RAMP HEATING 0.01 792 0.01
ACCUMULATIVE TIME @ TEMP 207 9260 0.01
AFTER ENDURANCE TEST 1128 , 0.01
1296 ____.
ENDURANCE TEST DATA 12'1=46r4 ,0.01
SYSTEM 1 1632 ~ 0.01 |,
FURNACE 3 1824 t 0.01
RETORT 12 1968 0.01
2160 0.01 *
NOTES 2328 0.01
* Gross Rate, Fee Bkg Rat<i (0.005 cc(STP)/hr) 2472  0.01
1. Element not liquid honed. 2736 0.01
2976 , 0.02 |
3144 0.02T.
3312 0.03
3480 0.03
3672 0.02 |
3840 0.05
4008 0.02
4104 0.03
4440 0.06
4603 0.04
4752 0.03
4944 0.01
5184 0.02

DATE FINISHED



TABLE z77zz27

SNAP [OA QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER ENDURANCE TEST DATA

N-6~
% ADDITIVE-INITIAL 0.23 DATE STARTED Lt 50 1963
NH-NITIAL 6.65 PRETEST TOTAL - 0.06
+ BEFORE VIBRATION 0.06 HOURS i HOURS =
+~ ACCEPTANCE TEST h0.04 o 0_0;”"2{'92_‘ 0.03
+~ BEFORE THERMAL CYCLING 0.06 216  0.05
- AFTER THERMAL CYCLING 0.06 288  0.05
AFTER VIBRATION a SHOCK 0.02 1 384 007 N
AFTER RAMP HEATING 0.06 552 0.06
ACCUMULATIVE TME @ TEMP  ;¢q 960  0.08 | -
~ AFTER ENDURANCE TEST 1128  0.06
1296 0.05 = —
ENDURANCE TEST DATA 1464  0.04
SYSTEM 1 1632 l==F
FURNACE 3 1824  0.04
RETORT 8 1968 0.04
2160  0.05
NOTES 2328  0.05
1. Element not liquid-homjd. 2472 0.04
2736 0.04
2976  0.04
3432 0.04 i .
3480  0.05
5672  0.04
3840 0.04
4008  0.04
4104  0.03'
j 4440 0.03__
4608  0.04
4752 0.04
4944  0.05
5184  0.03
I 5280 0.04

DATE FINISHED



TABLE XIX
SNAP [OA QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER H-68 ENDURANCE TEST DATA
% ADDITIVE-INITIAL €o.19 DATE STARTED 5. 20, J-0G¥
NH-INITIAL PRETEST TOTAL - - Q 05
4+ BEFORE VIBRATION

0.05 HOURS + . HOURS
9 ACCEPTANCE TEST .0.03 144 YT’M; 5184  0.02
@ BEFORE THERMAL CYCLING 0.05 216 0.04 « 5283 g2
. L _ -
< AFTER THERMAL CYCLING 0.04 288 0.04 6192 0.02
+ AFTER VIBRATION a SHOCK 0.05 384  0.03
AFTER RAMP HEATING 0.05 552 o.04
ACCUMULATIVE TIME (a) TEMP 22A 792 0.04
AFTER ENDURANCE TEST 9260 o.04
1128 0.03
ENDURANCE TEST DATA 1296 =3
SYSTEM 1 1464  0.02
FURNACE 3 1638 0.02
RETORT 6 1824 0.03
1968 0.02
NOTES 2160 0.03 I
L. Element not liquid hon<;d 2328 0.03
24?2 0.02 .
2736 0.03
2976 .,0.02
3144 0.02 ,
3312 0.02 |
3480 0.02
3672 0.02
3840 0.02
4008 0.02
4104 0.02
4440 0.02
4603 0.02
4752 0.02
4944 0.02 — L

DATE FINISHED



TABLE XX
SNAP [OA QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER ENDURANCE TEST DATA
% ADDITIVE-INITIAL DATE STARTED UL
H-INITIAL PRETEST TOTAL § - 0.17
BEFORE VIBRATION HOURS j o> HOURS
ACCEPTANCE TEST 0.14
<p BEFORE THERMAL CYCLING
<p AFTER THERMAL CYCLING
< AFTER VIBRATION a SHOCK
AFTER RAMP HEATING
ACCUMULATIVE TIME (a) TEMP
< AFTER ENDURANCE TEST 1056
ENDURANCE TEST DATA 0.11
SYSTEM
FURNACE
RETORT
NOTES 0.08
Element Not Liquid Honed 0.10

DATE FINISHED



TABLE XXI
SNAP [OA QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER ENDURANCE TEST DATA

% ADDITIVE-INITIAL DATE STARTED 25, 1963
N HINITIAL PRETEST TOTAL <> ~ 0.09

4> BEFORE VIBRATION HOURS

ACCEPTANCE TEST
4> BEFORE THERMAL CYCLING

<p AFTER THERMAL CYCLING

4> AFTER VIBRATION S SHOCK

AFTER RAMP HEATING

ACCUMULATIVE TIME (5) TEMP 1 1056 0.C9
AFTER ENDURANCE TEST JJ L23? 0.08
‘T
1728 i 0e09 |
!
ENDURANCE TEST DATA | 206k : 0.12 r
§ S
SYSTEM 1 gjm 0.06
FURNACE 1 | J 0.11
RETORT 1 |
NOTES

Elements Liquid Honed After Post Thermal
Cycle j6 Test. 0 After Cleanings

N-79 | 0.03
N-82 i  0.03 1
N-1001 0.06

DATE FINISHED

UNCLAMSIFIED



TABLE XXII
SNAP I0A QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER
% ADDITIVE-INITIAL 0.17
H-INITIAL

4> BEFORE VIBRATION

<p ACCEPTANCE TEST

O BEFORE THERMAL CYCLING

J) AFTFR THERMAL CYCLING

4> AFTER VIBRATION 8 SHOCK 0.01
O AFTER RAMP HEATING 0.01
ACCUMULATIVE TIME (D TEMP

9 AFTER ENDURANCE TEST

ENDURANCE TEST DATA
SYSTEM
FURNACE

RETORT

NOTES

ENDURANCE TEST DATA

0.18 0.22 DATE STARTED June 35, 1963

PRETEST TOTAL - Q5
HOURS |
0.002
0.02* 0.16
o rr |
0.12
0.02 0.02
840
0.06
2112

Gross Rate, Poe Bkg (0.0138 cc(STP)/hr

Not Subtracted

Elements Liquid Honed After Post Thermal
Cycle ft Test. $ After Cleaning:

N-83* 0.04
N-84: 0.02
N-98: 0.08

DATE FINISHED



Element
No.

N-85

N-87

N-90

FUEL ELEMENT NUMBER
% ADDITIVE-INITIAL

N HINITIAL

4> BEFORE VIBRATION

<p ACCEPTANCE TEST

4> BEFORE THERMAL CYCLING
4> AFTER THERMAL CYCLING
4> AFTER VIBRATION S SHOCK
4> AFTER RAMP HEATING
ACCUMULATIVE TIME (@) TEMP

4> AFTER ENDURANCE TEST

ENDURANCE TEST DATA

SYSTEM 1

FURNACE 1

RETORT 11
NOTES

The Elements Received the Following

Accept. Input

A. After Assembly $
B. Alter 1.iq. Honing
c. After Vib. 0

above
above
above

Same as
Same as
Same as

above
above
above

Same as
Same as
Same as

QE> QW

TABLE XXIII
SNAP I0A QUALIFICATION TEST DATA

N-85 N-87 N-90.
0.18 0.16 0.20 DATE STARTED Aug. 8, 1973
' 6AS 6.41 ¢41 PRETEST TOTAL ; 0.09
« HOURS HOURSKIMY
24 0.13
0.04 0.02 0.02 360 0.09
0.0~ 0.03 0.04 696.5 0,09 .
0.04 0.02 0.03 L 840......0,06............
0.03 0.02 0.04 4932 [ 0.00
278 203 312 1272 0.07
1824 0.07
2012 0.08 T
N
n
L
Tests
1100°F 1200°F 1
0.01, 0.02 0.15
No Teat D.23.,0.]
No Test 0.13 —
0.00, 0.05 0.13
No Test >.29,0.2
No Test 0.21
0.03, 0.02 0.21
No Test >.20,0.3
No Test 0.23

ENDURANCE TEST DATA

DATE FINISHED

UNCUSIWO



1.

TABLE XXIV

54

SNAP IOA QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER
% ADDITIVE-INITIAL

H-INITIAL

+~ BEFORE VIBRATION 0.02 0.02
0 ACCEPTANCE TEST

~ BEFORE THERMAL CYCLING 0.08
- AFTER THERMAL CYCLING 0.09
~ AFTER VIBRATION B SHOCK 0.12
~ AFTER RAMP HEATING 021 0.10

ACCUMULATIVE TIME (5) TEMP
s AFTER ENDURANCE TEST

ENDURANCE TEST DATA
SYSTEM

FURNACE

RETORT

NOTES

Elements Liquid Honed After Post Thermal
Cycle ft Test. 0 After Cleanings

N-89s 0.06
IT-93!  0.06
N-99i 0.12

ENDURANCE TEST DATA
DATE STARTED

PRETEST TOTAL $ = 0.39
HOURS +« | HOURS j]

0.1? |

DATE FINISHED



TABLE XXV
SNAP I0A QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER N-94 N-96 _ _________ | ENDURANCE
% ADDITIVE-INITIAL 0.24 024 0.21 DATE STARTED Aug. 6, 1963
NH-INITIAL 6.45 639 643  PRETEST TOTAL A . @.12
+ BEFORE VIBRATION 0.02 0.03 0.02 HOURS <4 [ HOURS ¢
- ACCEPTANCE TEST 0.04 0.04 0.03 7 0.14
BEFORE THERMAL CYCLING 003 0.06 003 408 0.12 4
+~ AFTER THERMAL CYCLING 0.03 0.07 0.03 744 0.11
AFTER VIBRATION B SHOCK 0.02 007 004 838 017
+ AFTER RAMP HEATING 0.0J 0.07 0.02  1080_, 0.13
ACCUMULATIVE TIME (0 TEMP 551 247 226 J 1320  0.10
< AFTER ENDURANCE TEST 1872 - 017 ~_____ 0
2016 . 0.15
ENDURANCE TEST DATA
SYSTEM 1 J
FURNACE 1
RETORT
NOTES
Elements Liquid Honed After Post Thermal
Cycle ~ Test. 0 After Cleaningi
N-94 s 0.04
N-96 s 0.08
N-1I061 0.08
1

DATE FINISHED

UNCLASSIFIED



T
FUEL ELEMENT NUMBER N-95 N-109 N-112 ENDURANCE TEST DATA

% ADDITIVE-INITIAL 021 022 0.22 DATE STARTED Ayg 8. 1963
NH-INITIAL 6.59 6.55 16.53 PRETEST TOTAL < = Q.II
BEFORE VIBRATION * * * HOURS > HOURS
4> ACCEPTANCE TEST- * * # 24 70 09 o
<> BEFORE THERMAL CYCLING 0.06 0.02 0.03 360 0.09
4 AFTER THERMAL CYCLING 0.06 0.05 0.02 6Q6 0.09 5338
4> AFTER VIBRATION B SHOCK 0.0? 0.05 0.02 2 0 ~0.06_
AFTER RAMP HEATING 0.06 0.03 0.02 1032 | 0.08
ACCUMULATIVE TIME (5) TEMP 510 557 374 1272 4 0.07
<¢ AFTER ENDURANCE TEST 1968 0.08 J |
,2012 ~ 0.08 i
ENDURANCE TEST DATA
SYSTEM 1
FURNACE 1
RETORT 5
L
NOTES
* The Elements Received the Following ft Tests*
Element
No. Accept. Input 1100 F 1200°F
N-95 A. After Assembly ft 0.02,0.05 0.54
B. After Liq. Honing No Test 0.49,04?
C. After Vib. § No Test 0.55
N-109 A. Same as above 0.01 Ct.16
B. Same as above No Test 0.19
C. After Re-Liq. Honing 0 No Test 0.20
D. After Vib. § No Test 0.1?
N-112 A. Same as above 0.02 0.17
B. Same as above No Test 0.24
C. Same as above No Test 0.18
D. Same as above No Test 0.17

DATE FINISHED



Element
No.

N-108

N-110

N-114

FUEL ELEMENT NUMBER

%% ADDITIVE-INITIAL

N H-INITIAL

4> BEFORE VIBRATION
ACCEPTANCE TEST

4. BEFORE THERMAL CYCLING
AFTER THERMAL CYCLING

() AFTER VIBRATION B SHOCK

4> AFTER RAMP HEATING

ACCUMULATIVE TIME (5) TEMP

(> AFTER ENDURANCE TEST

ENDURANCE TEST DATA

SYSTEM 1

FURNACE 1

RETORT 7
NOTES

TABLE XXYII
SNAP I0A QUALIFICATION TEST DATA

IT-108
0.25
6.23

e

0.06
0.03
0.06
0*03
348

N-110 N-114 ENDURANCE TEST DATA
0.19 ©0.18 DATE STARTED AUg. 12, 1963
6.19 6.40 PRETEST TOTAL 4 - 0.09

- HOURS S HOURS G =

* 0.16

0.03 0.04 264  0.08
0.02 0.04 600 1.0.06 .
0.02 0.04
0.02 o.d4

3p9 372 _Q£LtZl
—

4"

If 4—

The Elements Received the Following 0 Tests:

Accepts Input

After Assembly ¢
After Liq. Honing $

After Re-Liq. Honin
After Vib. §

Same as above
Same as above
Same as above
Same as above

Same as above
Same as above
Same as above
Same as above

SAaw» TOwW» Unw»

1100°F  1200°F
0.02 0.18

: No Test 0.31
g ¢: No Test 0.34
i No Test 0.30
0.01 0.1?

No Test 0.29

. No Test 0.26
i No Test 0.24
0.03 0.19

No Test (0.23
No Test 0.30
No Test 0.29

DATE FINISHED



TABLE XXVIII
SNAP I0A QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER H-116 ENDURANCE TEST DATA
% ADDITIVE-INITIAL 0.16 DATE STARTED jJune 2 1963
NH-INITIAL 6s1 - PRETEST TOTAL < -
4> BEFORE VIBRATION * HOURS 4 HOURS &
4> ACCEPTANCE TEST * 48 0.05 i
9 BEFORE THERMAL CYCLING 0.02 216 0.06 Tlf """""
4> AFTER THERMAL CYCLING 0.02 28iL  O.(4
4> AFTER VIBRATION 8 SHOCK 0.03 624 0.09 |
< AFTER RAMP HEATING 0.04 792 0.07 |
ACCUMULATIVE TIME ($) TEMP 165 960 0.08 ! !
4> AFTER ENDURANCE* TEST 1056 0.05 —
1392 004
ENDURANCE TEST DATA 1728 0.06
SYSTEM 1 1872 0.03
FURNACE 1 2064 0.03
RETORT 2 2304 0.04
2856 0.07
NOTES 3000 0.04 It
* The Element Received the Following o Tests: 3144 0.03 x
Accept. Input 1100°F 1200¢F
A. After Assembly 0O ] 0.02 012
B. After Liq. Honing O : Ho Test 0.22 Rl
C. After Re-Lia. Honing~ ; Ho Test 0.30
D. After Vib. »~ i Ho Test 0.2?

| DATE FINISHED



FUEL ELEMENT NUMBER
% ADDITIVE-INITIAL
NH-INITIAL

+ BEFORE VIBRATION

< ACCEPTANCE TEST

< BEFORE THERMAL CYCLING
<» AFTER THERMAL CYCLING
+~ AFTER VIBRATION 8 SHOCK

<» AFTER RAMP HEATING

ACCUMULATIVE TIME (£) TEMP
+« AFTER ENDURANCE TEST

ENDURANCE TEST DATA

SYSTEM 1

FURNACE 1

RETORT 8
NOTES

* The Element Received

Accept« Input

SOwp

After Assembly O
After Liq. Honing ;4

After Re-Liq. Honing ;4

After Vib. 0

TABLE XXIX
SNAP I0A QUALIFICATION TEST DATA

N-117
0.24
6.37

*

e

0.05
0.04
0.03

0.03
=55

the Following 0 Testst
1200°F

1100°F
j No Test
t No Test
r No Test

r No Test

0.26

0.37
0.26
0.16

ENDURANCE TEST DATA
DATE STARTED Aug. 8. 1963

PRETEST TOTAL -, - 0.03
HOURS 0 HOURS

4 00Q, .. |
360 1| 0.07
696 | 0.07

840 | 0.06
1032 i 0.06 !

j nl'-.... —

1272 0.05"
1824 0.06
1968 0.05 4o 4l—
2012 0.05



FUEL ELEMENT NUMBER

% ADDITIVE-INITIAL

NH-INITIAL

<fi BEFORE VIBRATION
ACCEPTANCE TEST

<p BEFORE THERMAL CYCLING
AFTER THERMAL CYCLING

4> AFTER VIBRATION ft SHOCK

4> AFTER RAMP HEATING

ACCUMULATIVE TIME (¢D TEMP

4> AFTER ENDURANCE TEST

ENDURANCE TEST DATA

SYSTEM 1

FURNACE 1

RETORT A
NOTES

* The Element Received the ]’ollowing O Tests™
1200°P

Accent. Innut

A. After Assembly ™

B. After Liq. Honing O

C. After Re-Liq. Honing O
D. After Vib. 5

i
<

N

TABLE XXX
SNAP I0A QUALIFICATION TEST DATA

H-US
0.22
6.27

3

sk

0.02
0.03
0,03 ,
0.02
113

1100°P

No Test
No Test
No Teat
No Test

0.22
0.JO
0.28
0.22

~258

o v7e6'
ENDURANCE TEST DATA
DATE STARTED jJune 25, 1963
PRETEST TOTAL O a  Q (2
HOURS o j HOURS
| 48 0.03 T
216 °+°L
554 0.0n
| 6241 000 =
{ 792 Q.Q5
260__ 0.06
1030 04
1592
1728 0.06 ,
1872 0.02
2064 0.04
2304 004
2856 0.02 |
3000  0.04jl
3144 0.02
4

DATE FINISHED
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+ TABLE XXXI

SNAP I0A QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER H-119 ENDURANCE TEST DATA
% ADDITIVE-INITIAL 0.19 DATE STARTED tTtmc 25,
NH-INITIAL 6.23 PRETEST TOTAL 4 - 0.03
BEFORE VIBRATION * HOURS 4 HOURS 4
ACCEPTANCE TEST o* 48 0.06
O BEFORE THERMAL CYCLING 0.02 216 0 os
9 AFTER THERMAL CYCLING 0.05 §8 0.04
4° AFTER VIBRATION a SHOCK 0.03 624 011
: | ) or 1
AFTER RAMP HEATING 0.03 792 0.06
ACCUMULATIVE TIME TEMP 771 j 1960 0.09
4 AFTER ENDURANCE TEST ‘
1056 0.05
1392 0.04

ENDURANCE TEST DATA 1728 0.06

SYSTEM 1 lo?2 0.02

FURNACE 1 2004 0.06

RETORT 12 2304 0+ Oo

2056 0.02

NOTES 3000 0.03

* The Element Reoeived the ["olloving ~ Tests] 3144 0.03
Accent. Input 1100°F 1200°?
A. After Assembly $ : Ho Test 0.16
B. After Liq. Honing o : Ho Test 0.24
C. After Re-Liq. Honing o : Ho Test 0.18
D. After Vib. p : Ho Test 0.13

u [ [

DATE FINISHED
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TABLE XXXITI
SNAP I0A QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER N-130 N-131 N-132. ENDURANCE TEST DAKTA
~- i
% ADDITIVE-INITIAL 0.19 0.20 0.20 DATE STARTED Aug# , 1963
NH-INITIAL 6.49 6.57 6.24 . PRETEST TOTAL ¢ - ac<q,
4> BEFORE VIBRATION * HOURS b HOURS b
¢ ACCEPTANCE TEST * 24 0.08 I
72205
4> BEFORE THERMAL CYCLING 0.02 0.04 0.02 288 0.06
. . . 06,
<) AFTER THERMAL CYCLING 0.01 0.03 0.01 480 0.07
<p AFTER VIBRATION 8 SHOCK 0.02 0.04 O.oj~ 624 0.07
4> AFTER RAMP HEATING n
0.03 ~0.06 0.03 792 0.05 | i
ACCUMULATIVE TIME (cD TEMP 413 391 | 362 868 0.05
- | ——
O AFTER ENDURANCE TEST .
1036 0.06 j
1204 0.04
ENDURANCE TEST DATA 1660 0.06 !
SYSTEM 1 1972 0.05
-1
FURNACE 2
A RETORT 5 i
—rr
i e
NOTES

* The Elements Received th«) Following O Tests

Acceptance Input

Element O, Before 0, After 0, After
No. Liquid Honing Liquid Honing Vibration n
N-150 0.04 0.13 0.17 I
N-131 0.26 0.28 0.29 ol
 N-132 No Test 0.10 0.18 o
1. Element N-130 received one ramp

heat to 1300°F due to a faulty
control thermocouple.

1 U

DATE FINISHED



TABLE XXXIII
SNAP [OA QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER N-iJJ N-134 ~N-135 ENDURANCE TEST DATA
% ADDITIVE-INITIAL 0.21 0.21 0.14 DATE STARTED S > TS
NH-INITIAL 6.38 6.24 .42  PRETEST TOTAL § - O>1]

4> BEFORE VIBRATION HOURS 4 HOURS

<> ACCEPTANCE TEST 24 0.08

4> BEFORE THERMAL CYCLING 0.03 0.03 0.02 288 Q.07

4> AFTER THERMAL CYCLING 0.02 0.02 0.02 480 0.10 1

<4 AFTER VIBRATION a SHOCK 0.03 003 0.03 624 0.08

<4 AFTER RAMP HEATING 0 OP 0.06 0.03 3722 0,07 4

ACCUMULATIVE TIME (a) TEMP 365 167 146 868 0.07
AFTER ENDURANCE TEST 1034 0.08
1204 0.06
ENDURANCE TEST DATA 1660 0.07
SYSTEM____ 1 r1972 + 0.06
FURNACE 2
RETORT_____ 1_
NOTES 1
* The Elements Received the Following 0 Tests
at 1200°F
Element After jﬁ After Vibration
No. Liquid Honing
N-153 0.14 0.17 n
N-134 0.10 0.22 f 71|
N-135 0.13 o1t

No O tests were performed on the elements
prior to liquid honing.

DATE FINISHED
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TABLE XXX17
SNAP I0A QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER H-136 ENDURANCE TEST DATA

% ADDITIVE-INITIAL 0.20 DATE STARTED AUJT. 8, 1965
NH-INITIAL 6.43 PRETEST TOTAL * 0.15

4> BEFORE VIBRATION HOURS Hours ||
(0 ACCEPTANCE TEST 24 0.09

4> BEFORE THERMAL CYCLING 0.08 360  0.09

4> AFTER THERMAL CYCLING 0-.0SL 696 i0*09

4> AFTER VIBRATION 8 SHOCK 0.17 840 0.08

4> AFTER RAMP HEATING 0.15 1012. 0.10 i
ACCUMULATIVE TIME () TEMP 02 1272 0.06

(b AFTER ENDURANCE TEST 1968 0.07 p 4

2012 0.07

ENDURANCE TEST DATA

SYSTEM 1

FURNACE 1

RETORT 6
NOTES

The following 0 rates were measured at 1200°P*

Acceptance
Input #1200
1. After Li id
morang 0.34
oning
2. After Vibration 0.58 and 0.63

DATE FINISHED
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TABLE XXXII
SNAP IO0OA QUALIFICATION TEST DATA

FUEL ELEMENT NUMBER N-130 N-131 N-132 ENDURANCE TEST DSTA
% ADDITIVE-INITIAL 0.19 0.20 0.20 DATE STARTED  Ayo {1y, 196]
NH-INITIAL 6.49  6.57 6.24  PRETEST TOTAL 0. L2
c£ BEFORE VIBRATION * HOURS * HOURS *
4> ACCEPTANCE TEST ¢ 24 ,0.08
(p BEFORE THERMAL CYCLING 0.02 0.04 0.02 288 6.06 -
< AFTER THERMAL CYCLING 0.01 JD.03 0.01 480 0.07
¢p AFTER VIBRATION & SHOCK 0.02 0.04 0.0J 624 0.07 |
(p AFTER RAMP HEATING 0.03 7~0.06 003 . 792 0.0
ACCUMULATIVE TIME (a) TEMP A15 391 362 868 0.05
< AFTER ENDURANCE TEST 1036 0.06
1204 0.04 1
ENDURANCE TEST DATA 1660 0.06
SYSTEM 1 1972 0.05
FURNACE 2
RETORT 5 ¢
\
' NOTES

* The Elements Received th<s Following o0 Tests
ax -Lifutr*.

Acceptance Input

Element 0., Before 0, After After .
No. Liauid Honing: Liquid Honing: Vibration
N-IJO o.0n 0.1J 012 T !
N-131 0.26 0.28 0.29 |

N-132 No Teat 0.10 0.18

1. Element N-130 received one ramp
heat to 1300°F due to a faulty
control thermocouple.

1 L

DATE FINISHED



