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Section 5 Post Test Assessment

Only 1 package needed to undergo radiation profile inspection because only it and one other
test specimen showed the same slight variation in the source location dimension after testing.
This test specimen successfully passed the radiation profile inspection. The minor damage to
the welded body structure indicates there is no need for radiographs to be taken for further
examination.

The test results indicate the SENTRY transport package complies with the normal transport
test requirements of 10 CFR part 71 and IAEA TS-R-1 1996. There was no loss or dispersal
of radioactive contents, no significant increase in external surface radiation levels and no
substantial reduction in the effectiveness of the packaging. There was no loss of shielding
integrity resulting in more than a 20% increase in the radiation level at any external surface of
the package.

However, the 1.2 meter free drop revealed a weakness in the lock cover assembly and
potentially the #10-32 screws of the rear plate Posilock mechanism. The lock cover and rear
plate Posilock will need to be modified to enable the SENTRY transport package to pass the
hypothetical accident condition tests.
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Test Specimen & Equipment List

Test Specimen & Equipment Documentation

,,TestSpci

?A~ch Attach
,!CJonfiguration •. rawing Number er Nu er Attach HR Route

____ ___ __ ____ ___ ___ ____ ___ ___Cards

Basic TP86015-330 TP180A See TMI NA Yes189
Basic TP86015-330 TP180B See TMI NA Yes

189

Basic TP86015-330 TP180C See TMI NA Yes189

Basic TP86015-330 TP180D Se TMI NA Yes189

Basic TP86015-330 TP180E See TMI NA Yes189

-~Tools & E.qulipment

In n ter the Model and Serial Number ý-,Attac&; Report .
T.6ol Description ~Cli~ietfct

MarkcNA when no used. aighw fk e

Drop Surface, Drawing No. T10740 S/N 001 Yes

Penetration Bar, Drawing No. T10129 S/N 01 Yes

Recard anyu dtoa ol s&tofclt etets n aah* thea apropriate insppection report ir caI 0,in
certificates.. .....

Signature - Print Name............Dte

Engineering: - . - t -r 2arj

Regulatory: -

Quality Assuran___

. .. aid
i d v
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Penetration Test Checklist

Test: Pewe7rpx-noto> -t

Test Location: '

ýSep ata

I. Record test specimen serial number:

2. Record the test specimen weight: Las

3. Record the ambient temperature (°C): e, 06 Instrument S/N:

4. Identify target location on test specimen.

5. Photograph set-up with penetration bar touching target location on test specimen.

6. Lift penetration bar 40 inches from target location on test specimen to lowest point on penetration bar.

7. Release the penetration bar.

8. Photograph target location after impact.

9. Record the damage to the test specimen. Use a separate sheet and attach, if needed.
15-41-- 1>5- 01--) C-Lc t V u.T- 41')C4& ^Pr aeb-i l - 6 i

10. Engineering, Regulatory Affairs and Quality Assurance make a preliminary assessment relative to 10 CFR 71.
Record the assessment on a separate sheet and attach.

ture* P ntin tN a e - D t

Engineering:

Regulatory Affairso :,. c"&,-AK- /3( -" tD

Quality Assurance:"C , , I A/ k cei 13 ,

I I
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Penetration Test Data Sheet

Test Unit Model/Serial No.: Test:

Test Date: Test Time:

Describe the Lest orientation:

Describe on-site inspection (damage, broken parts, etc.):

I A^rPAC- C rEn-Ir op tJ ?eL,ýJ, e L6CC4Z rvýCi of- Lfc

T(Z6FotL ?/.A<,hZ. -DuS-r aL&?J

~~ ~-)C o r OF ; -s .

On-site test assessment:

" Was the test performed in accordance with It CFR 71, IAEA TS-R-1 1996, and this test planx eor No.

" Does the test specimen meet the requirements of 10 CFR 71 and IAEA TS-R-1 1996 for this test( or No.

" Should testing continue with this test specimen?')or No. Ifyes, next test:

Engineering: 5 "5i.. •'i U Regulatory: . /__ J _ciAdQA:

Completed by: i~G~ ~ I Date: e~ ~ ~
Completed by: (5ýpý 1 rzýq I Date: eý eX-r
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Test Inspection Data Sheet

Test Specimen Serial No.: Last Test Performed:
T- PtPO A I" 'i'f"ot.J -" ""

Describe and measure (if appropriate) any damage or broken parts, etc.:

SL-&vAc PoE-tt AT -- r" OF -l4R.ACr.

Describe and measure (if appropriate) any signs of permanent strain or deformation:

Describe the condition of the simulated source wire assembly.

Reassemble the package using a representative active source, making sure that the source position and the package
configuration is the same as they were immediately after the last test:

Measure and record a radiation profile of each test specimen in accordance with QSA Global Work Instruction WI-Q-
1806.

Compare the pre-test dose levels with post-test dose levels at the surface of the package and at I meter from the surface
of the package.

Is a radiograph required to inspect for hidden component damage or failure? If radiography is performed, describe any
damage or failures found.

Completed by: Date:
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Free Drop & Puncture Test Checklist

Test: -

Test Location:

Step Data

1. Record test specimen serial number. A'
2. Record the test specimen weight:

3. Record the ambient temperature (*C): [ Instrument S/N:

4. Identify set-up orientation figure: .

5. Record drop height. ~~:c(

6. Photograph set-up in at least two perpendicular planes.

7. Begin video recording of the test so that impact is recorded.

8. Release the test specimen.

9. Stop the video recorder. Ensure the point of impact and orientation specified in the plan has been achieved.

10. Record the damage to the test specimen. Use a separate sheet and attach, if needed.

11. Engineering, Regulatory Affairs and Quality Assurance make a preliminary assessment relative to 10 CFR 71.
Record the assessment on a separate sheet and attach.

Test witnessed by (Signature) Print Name Date

Engineering: / _

Regulatory Affairs: s', , /

Quality Assurance: c. 3 6
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Free Drop & Puncture Test Data Sheet

Test Unit Model/Serial No.: LT-•, •.O " Test,-

Test ate:Test Time:

Describe drop orientation and drop height:

Describe impact (location, rotation, etc.):

Describe on-site inspection (damage, broken parts, etc.):

7o)-r-z ~-rv\? oF O-Cig 7E-1r Ce 1,V34 -%X>~E~ ASO ol kE 1// lveýCk -I.C -

On-site test assessment:

" Was the test performed in accordance with 10 CFR 7 1, IAEA TS-R-1 1996, and this test pland( or No.

" Does the test specimen meet the requirements of 10 CFR 71 and IAEA TS-R-1 1996 for this test?(!)or No.

* Any changes to subsequent drop orientations needed to achieve maximum damage? Especially for the SENTRY 330
Standard, SENTRY 330 Special, and SENTRY Source Changer configurations. Yes om(g.)1f yes, then identify and
justify.

" Did sufficient damage occur at or on the rear-plate attachment area to warrant further drop testing the SENTRY 110
Projector - Basic configuration because of its thinner rear-plate? Yes oar()

" Should testing continue with this test specimen? Yes olin If yes, next test:

• Will the test specimen pass the thermal test based on the accumulated damage assessment? Ves-or-No •-.A

Eng neering(D 13;OcZf? Remullatory:at2/ QA3~ A~t 6~~( vc~
Describe any post-test disassembly and inspection: "

* CAK vx4wre 0"" tPustr &U C S'~.~c gff~'OU6> A A

Describe any change in source position (if possible):

Describe results of radiography (if performed):

Completed by: ." Date: j 2M 1c
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Test Inspecti6n Data Sheet

Test Specimen Serial No.: Last Test Performed:7-f-P1 l A.
Describe and measure (if appropriate) any damage or broken parts, etc.:

Describe and measure (if appropriate) any signs of permanent strain or deformation:

Describe the condition of the simulated source wire assembly.

Reassemble the package using a representative active source, making sure that the source position and the package
configuration is the same as they were immediately after the last test

Measure and record a radiation profile of each test specimen in accordance with QSA Global Work Instruction WI-Q-
1806.

Compare the pre-test dose levels with post-test dose levels at the surface of the package and at I meter from the surface
of the package.

Is a radiograph required to inspect for hidden component damage or failure? If radiography is performed, describe any
damage or failures found.

Completed by: Date:
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Free Drop & Puncture Test Checklist

Test: >

Test Location:

Step Data

I. Record test specimen serial number.

2. Record the test specimen weight: L x.

3. Record the ambient temperature (°C): Instrument SIN:

4. Identify set-up orientation figure:

5. Record drop height.

6. Photograph set-up in at least two perpendicular planes. V/

7. Begin video recording of the test so that impact is recorded.

8. Release the test specimen.

9. Stop the video recorder. Ensure the point of impact and orientation specified in the plan has been achieved.

10. Record the damage to the test specimen. Use a separate sheet and attach, if needed.

11. Engineering, Regulatory Afrairs and Quality Assurance make a preliminary assessment relative to 10 CFR 71.
Record the assessment on a separate sheet and attach.

Test witnessed by (Signature) Print Name Date

Engineering: S. s

Regulatory Affa•irs: • y.•"

Quality Assurancir h
I 

f
U
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Free Drop & Puncture Test Data Sheet

Test Unit Model/Serial No.- Test:

Test Date,: i s c (Test Time: I , F ?

Describe drop orientation and drop height:

~)I1)( ~g ,~r~~oi -~~-PGP-' P(2 U-- Are S 7 1 t-jCt-. S1

Describe impact (location, rotation, etc.):

1vt'Pp.Lr Lccx~f~~rc'C Aer~~'a Ir?.6Ae -r,

Describe on-site inspection (damage, broken parts, etc.):

wO O(VS $Ci-'RO7T5

On-site test assessment:

" Was the test performed in accordance with 10 CFR 71, IAEA TS-R-I 1996, and this test plan? 6Ar No.

" Does the test specimen meet the requirements of 10 CFR 71 and IAEA TS-R-1 1996 for this testDa r No.

" Any changes to subsequent drop orientations needed to achievc maximum damage? Especially for the SENTRY 330
Standard, SENTRY 330 Special, and SENTRY Source Changer configurations. Yes or•lfyes, then identify and
justify.

" Did sufficient damage occur at or on the rear-plate attachment area to warrant further drop testing the SENTRY 110
Projector- Basic configuration because of its thinner rear-plate? Yes or 4 )

" Should testing continue with this test specimen?05eor No. If yes, next test: - •JLr >

" Will the test specimen pass the thermal test based on the accumulated damage assessment?-ts-,r-No- ?--)A .

Engineering: 5- (--o QA" fC.

Describe any post-test disassembly and inspection:-

Describe any change in source position (if possible):
y

Describe results of radiography (if performed):

Completed by: -. "-c Date: 4"• t-:
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Test Inspection Data Sheet

Test Specimen Serial No.: 'rVT> • Last Test Performed:
I dd - Twr-> 4-1 CS7T

Describe and measure (if appropriate) any damage or broken parts, etc.:

•14-t= Cr&JIE L•, ',-Cý ?IC)" M r -r..)... F., i,-3Y I r-. TO.-r" L..,oAP- S -r

Describe and measure (if appropriate) any signs of permanent strain or deformation:

•~?c~ Acg~J&

Describe the condition of the simulated source wire assembly.

U,A•AALE TO Z•, iv t>L " 4 .-, "o 71C70S /1-F > 4. -

•.p c.• o t>p,-,,N c.6-6 "o IouCA .,.,,-,.r•.,T _. • ,,ýJ.

Reassemble the package using a representative active source, making sure that the source position and the package
configuration is the same as they were immediately after the last test.

Measure and record a radiation profile of each test specimen in accordance with QSA Global Work Instruction WI-Q-

1806.

Compare the pre-test dose levels with post-test dose levels at the surface of the package and at 1 meter from the surface

of the package.

tz* , t J( (OG- r-oa-E A-7- A 4a64 IATC OZ AFrC-,A

Is a radiograph required to inspect for hidden component damage or failure? If radiography is performed, describe any

damage or failures found.

t..)Vo tZ EU'A.. ,-1..•

Completed by: | Date:• •[ l•~oc ,9:.-- .:,
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Free Drop & Puncture Test Checklist

Test: 4 O

Test Location: Ck k !;ý- A

Step Data

1. Record test specimen serial number:.

2. Record the test specimen weight: !.

3. Record the ambient temperature (=C): Instrument S/N:

4. Idcntify set-up orientation figure:

5. Record drop height.

6. Photograph set-up in at least two perpendicular planes.

7. Begin video recording of the test so that impact is recorded.

B. Release the test specimen.

9. Stop the video recorder. Ensure the point of impact and orientation specified in the plan has been achieved.V
10. Record the damage to the test specimen. Use a separate sheet and attach, if needed.

1I. Engineering, Regulatory Affairs and Quality Assurance make a preliminary assessment relative to 10 CFR 71.
Record the assessment on a separate sheet and attach.

Test witnessed by (Signature) Print Name Date

Engineering: e; 6. 1 , . G'..• is " C "j

Regulatory Affairs: ,../.

Quality Assurance: ,AA 13 /b

Ii V I
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Free Drop & Puncture Test Data Sheet

Test Unit Model/Serial No.: Test:

Test Date.:S Test Time:

Describe drop orientation and drop height:

'~-f • +' tp-at T'o,-r • • (2.A. AT r-7 i r -7

Describe impact (location, rotation, etc.):
•,, • ..od"•" ot,. O, lso';-" W,.6L...> SC=•*rA, C'L-o,,J '5-1Cc>,mV. L .

•;•E • .' • ..J - A-or, rC> -:),o Oo Ti o i-cc -r'op ,P 'tc-4, •-,2"

Describe on-site inspection (damage, broken parts, etc.):

M .V'1ir- C ti.-J T OF (2po DY- ik-r TN4E L-j- 01-X •ECA.' A-C~1K

On-site test assessment:

" Was the test performed in accordance with 10 CFR 71, IAEA TS-R-I 1996, and this test plan? 61r No.

" Does the test specimen meet the requirements of 10 CFR 71 and IAEA TS-R-l 1996 for this test?•3)or No.

" Any changes to subsequent drop orientations needed to achieve maximum damage? Especially for the SENTRY 330
Standard, SENTRY 330 Special, and SENTRY Source Changer configurations. Yes ordIfyes, then identify and
justify.

" Did sufficient damage occur at or on the rear-plate attachment area to warrant further drop testing the SENTRY 110
Projector - Basic configuration because of its thinner rear-plate? Yes ort.)

" Should testing continue with this test specimen?(6 or No. If yes, next test: -0-FOOT lgo-o'
" Will the test specimen pass the thermal test based on the accumulated damage assessment? *es-NW h.I-A

Engineering: S. J- Z4J1&A Regul tory:~ ~ /j~ 2A: /A l-v IJd &
Describe any post-test disassembly and inspection:

Describe any change in source position (if possible):

Describe results ofradiography (if performed):

Completed by: -. F Date: I "e aet 7- Lze

I
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Test Inspection Data Sheet

Test Specimen Serial No.: .. Last Test Performed:
aP t ;z C - Fbv-r :Nczjý7> -r-e

Describe and measure (if appropriate) any damage or broken parts, etc.:

64--ý PLAni-, - -D r>-T-r c5 "'A(-,T 2 ?- t'r-AC) (
Describe and measure (if appropriate) any signs of permanent strain or deformation:

Describe the condition of the simulated source wire assembly.

Reassemble the package using a representative active source, making sure that the source position and the package
configuration is the same as they were immediately after the last test:

Measure and record a radiation profile of each test specimen in accordance with QSA Global Work Instruction WI-Q-
1806.

Compare the pre-test dose levels with post-test dose levels at the surface of the package and at I meter from the surface
of the package.

-rIý'5 W 13, E ' Ž.- ,D -r A LA-A'N iA-•-a 0 ,AFT7-" 7-IFP

Ci4~TCt(7.

Is a radiograph required to inspect for hidden component damage or failure? If radiography is performed, describe any
damage or failures found.

Completed by: Date:
.5- 1 1 S iC)4r V
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Free Drop & Puncture Test Checklist

Test Location: L

Step Data

1. Record test specimen serial number:.

2. Record the test specimen weight:

3. Record the ambient temperature (°C): Instrument S/K:

4. Idcntify set-up orientation figure: .

5. Record drop height.
-47 RMIC~~ (S7? h-.4c1-frb

6. Photograph set-up in at least two perpendicular planes.

7. Begin video recording of the test so that impact is recorded.

8. Release the test specimen.
/,,

9. Stop the video recorder. Ensure the point of impact and orientation specified in the plan has been achieved.

10. Record the damage to the test specimen. Use a separate sheet and attach, if needed.

11. Engineering, Regulatory Aflairs and Quality Assurance make a preliminary assessment relative to 10 CFR 71.
Record the assessment on a separate sheet and attach.

Test witnessed by (Signature) Print Name Date

Engineering: IS .' r o "" ,."

Regulatory Affairs: W

Quality Assurance: t3

I VJ I
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Free Drop & Puncture Test Data Sheet

Test Unit Model/Serial No.: TPTest:

T est D ate: -7 X C 2 X JT esa T im e: 3;

Describe drop orientation and drop height:

OI (1-T~t ,~)40"-4 RE-7 L - Afr S7 /_e i' C•.

Describe impact (location, rotation, etc.):

Describe on-site inspection (damage, broken parts, etc.):

On-site test assessment:

" Was the test performed in accordance with 10 CFR 7 1, IAEA TS-R-I 1996, and this test plan?a.br No.

" Does the test specimen meet the requirements of 10 CFR 71 and IAEA TS-R-1 1996 for this test? Xjir No.

" Any changes to subsequent drop orientations needed to achieve maximum damage? Especially for the SENTRY 330
Standard, SENTRY 330 Special, and SENTRY Source Changer configurations. Yes or4 Dof yes, then identify and
justify.

" Did sufficient damage occur at or on the rear-plate attachment area to warrant further drop testing the SENTRY 110
Projector- Basic configuration because of its thinner rear-plate? Yes or4Q•)

" Should testing continue with this test specimen?KZ• or No. If yes, next test: ) 0-TZ)- TD -t("•

" Will the test specimen pass the thermal test based on the accumulated damage assessment? Yerra•sWY.JAý

Describe any post-test disassembly and inspection: I

Describe any change in source position (if possible):

Describe results of radiography (if performed):

Completed by: S - I Date: ZeufzRC
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Test Inspectidn Data Sheet

Test~~~ ~ SpcmeaeratN. Test Performed:

Describe and measure (if appropriate) any damage or broken parts, etc.-

Describe and measure (if appropriate) any signs of permanent strain or defonmation:

Describe the condition of the simulated source wire assembly.

Reassemble the package using a representative active source, making sure that the source position and the package
configuration is the same as they were immediately after the last test:

Measure and record a radiation profile of each test specimen in accordance with QSA Global Work Instruction WI-Q-
1806.

Compare the pre-test dose levels with post-test dose levels at the surface of the package and at 1 meter from the surface
of the package.

Is a radiograph required to inspect for hidden component damage or failure? If radiography is performed, describe any
damage or failures found.

ýjvT jrigG-Z

Completed by: Date:
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Free Drop & Puncture Test Checklist

Test: -.

Test Location: 
1<

Step Data

1. Record test specimen serial number.

2. Record the test specimen weight:

3. Record the ambient temperature (C): Instrument S/N-

4. Identify set-up orientation figure:

S. R ecord drop height. 4 :_ F t c -r (1 .. • / _,.,. 4

6. Photograph set-up in at least two perpendicular planes.

7. Begin video recording of the test so that impact is recorded.

8. Release the test specimen.

9. Stop the video recorder. Ensure the point of impact and orientation specified in the plan has been achieved.

10. Record the damage to the test specimen. Use a separate sheet and attach, if needed.

1I. Engineering, Regulatory Affairs and Quality Assurance make a preliminary assessment relative to 10 CFR 71.
Record the assessment on a separate sheet and attach.

Test witnessed by (Signature) Print Name Date

Engineering:

Regulatory Affairs: , .- l "i

Quality Assurance-:_______ _______

__ _ _ _ __ _ _ __C_ _ _ _ AC. 4V ho) 1 -(

V/ V/ r
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Free Drop & Puncture Test Data Sheet

Test Unit Model/Serial No.: T 15 E Test: -i o P p

Test Date: IS br00,7Test Time:

Describe drop orientation and drop height:

Describe impact (location, rotation, etc.):

I ~I.(~$VC-nt rid( A" 4_~4t1-J)>&C> ~-~(

Describe on-site inspection (damage, broken parts, etc.):

'Sr.%v 'k e-6A.. P tt/11 c C4 L' o~

On-site test assessment:

" Was the test performed in accordance with 10 CFR 71, IAEA TS-R-l 1996, and this test plan(<& r No.

" Does the test specimen meet the requirements of 10 CFR 71 and IAEA TS-R-1 1996 for this testz .Ir No.

" Any changes to subsequent drop orientations needed to achieve maximum damage? Especially for the SENTRY 330
Standard, SENTRY 330 Special, and SENTRY Source Changer configurations. Yes o<&) If yes, then identify and
justify.

* Did sufficient damage occur at or on the rear-plate attachment area to warrant further drop testing the SENTRY 110

Projector - Basic configuration because of its thinner rear-plate? Yes or NZ

* Should testing continue with this test specimen? Yes or If yes, next test:

* Will the test specimen pass the thermal test based on the accumulated damage assessment? Yes-or-No .JA.

Enginecring: - .C•A 1t6u. Regulatory •/•-.J3'\ QA: C. 7  /' 9#
Describe any post-test disassembly and inspection: " "

Describe any change in source position (if possible):

Describe results of radiography (if performed):

Completed by: 5 - I Date: i . ocer Z!n~
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Test Inspection Data Sheet

Test Specimen Serial No.: Last Test Performed:
TT t&x. G4 -E •-

Describe and measure (if appropriate) any damage or broken parts, etc.:

ii~C> 13 c- 1 ý- CN P1 1-j S 0~ uý -o (C- .. " u -n- ors.n-,- 1

1-i ; ^ A L) -. -ru-6 -D u-r -- (L 4-4,1 t, ekc 4 ie~) -ro 4-rf A

r-Uor' IZ64jz PtA'rri.

Describe and measure (if appropriate) any signs of permanent strain or deformation:

Describe the condition of the simulated source wire assembly.

N3D >ri41A6-6 Tro , ~-;^&LA-T'C> •0'Lt7LEF t/-;N'

Cwt rr 6 fl,% -4s L r, t p zc.Are-5 se &5 07- *T o F c~-" r Y .c'

Reassemble the package using a representative active source, making sure that the source position and the package

configuration is the same as they were immediately after the last test.

Measure and record a radiation profile of each test specimen in accordance with QSA Global Work Instruction WI-Q-

1806.

Compare the pre-test dose levels with post-test dose levels at the surface of the package and at I meter from the surface

of the package.

Is a radiograph required to inspect for hidden component damage or failure? If radiography is performed, describe any

damage or failures found.

Completed by: Date:
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