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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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3. Test Worksheets (Equipment list, checklist and data sheets)

Note: Appendices 1 and 2 are for internal reference
by QSA Global, Inc. and are not included as part of
the Appendix submitted to the USNRC in support of
the Type B(U) application for these packages.
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Test Specimen & Equipment List

Test Specimen & Equipment Documentation

Test Specimen

f onﬁgilrétigh 3 Dr:;’ﬁingNumber‘ : Serml Number Route -
o ; : ! ; j en
Basic TP86015-330 TP180A S"‘;;;MI NA Yes
Basic TP86015-330 TP180B S“H};N" NA Yes
Basic TP86015-330 TP180C S"‘;:gMI NA Yes
Basic TP86015-330 TP180D Se‘;;gMI NA Yes
Basic TP86015-330 TP180E S”‘;;;MI NA Yes

‘ Toolsi&z?Equipmenyt :

nter the Model and Serlal Number
Mark NA when not used '

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

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

Record any additional tools use
certlf cates :

Tﬁmv&zwae Gaets

NS
wewerwt S o»..e el
Slgnature ’ TR

Datg i

Engmeermg <

Regulatory: ’/_\ Q (
Quality A
. Ca"??w{%/

13 cctv 207
[(3C) /2
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Penetration Test Checklist
Test: -
PeveETRATIODO TEST
2
Test Location: XRSA L2 ‘(7) -
E oG InEERInNG TEST ABeh —BuBli syt A

. Daa

I. Record test specimen serial number:

TPIZBOA

2. Record the test specimen weight: .
LSS USS,
3. Record the ambient temperature (°C): . . . Instrument S/N:
I5.9% &6, i °F ErGE - 20

4. Ildentify target location on test specimen. -
- Plurmoccr Locle o DUST Hude

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

ot

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

7. Release the penetration bar.
oot

8. Photograph target location after impact. o
ToioT

9. Record the damage to the test specimen. Use a separate sheet and attach, if needed.
Sl TEST 02 Vles Az DusT LovEg AFD Brals Lo ER laele

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

"} Print Name :
Engineering . -
L S . GREWIGR 9 6ct 2009
Regulatory Affairs: 5, . :
%p . L. Al A (3 D [P

|3 ?@m& 7y

Quality Assurance: C
l@/@bﬁ ))Uw/\
\I
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Penetration Test Data Sheet

Test Unit Model/Serial No.: _ Test: o
TPl A PENETRATIONS TEST

Test Date: TestTime:  _ |
A oot 2009 215 PR

Describe the lest orientation:

P%,)ECTQE/?M En&E O SIDE biTH REAR PIATE Fhe & UP

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

¥ lmpacT DERT op PLurgBR Lock TACE AXD 00 Bl

TRES DL PLAaShT LS T &uale .

3 LoolD 00T |WSERT KEY INTO Lotk AF7en TEST,

¥ DO LSS OF  LowTeETS.

WINTRESES &Y M EE Tullese C.E‘Eﬁ"‘LAT‘JZYB

On-site test assessment:

*  Was the test performed in accordance with 10 CFR 71, JAEA TS-R-1 1996, and this test,planr No.

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

e Should testing continue with this test specimen@or No. If yes, next test:

P N r
= . " . A ] Ag}/w IEY//
Engineering: 5, Gl G0c7 05 Regumww;fﬁi’@“?ﬂdggf’“ et E{P/’)

ol
Completed by: < 7EUG GREIE | Date: & et 2409
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Test Inspection Data Sheet

Test Specimen Serial No.: Last Test Performed:

TEPlEo A PEroETRATION TEST

Describe and measure (if appropriate) any damage or broken parts, etc.:
PlusBe Lecle TACE ArD Ptic TREFDILC DUST HuBE
Slhuas DET AT foinT oF MBACT,

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

DET O TUST CouEe And lock

Describe the condition of the simulated source wire assembly.

Covi> 0T relocle PloogTA locke To ExAulnE

SOLZCE LuiRE BUT ALSumE RO ANECT 0w Sour€ (U RE |

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 Waork 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.

TS w.ll BE (Beemcd AR 4 T DRoP

O 4dp- e Pumctize TCST.

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

damage or failures [ound.

PB PADGsmPh (& REESARy

Completed by: Date:

S . SREX B RO 20
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Free Drop & Puncinre Test Checklist

Test:

4_-TooT erov TEST

Test Location:

REA Glozal %wzl—-zwﬁﬁw T

Step : Data

1. Record test specimen serial number:

TP I&o A

2. Record the test specimen weight:

ESS LES .
3. Record the ambient temperature (°C): Instrument S/N:
Sl F ENG -20

4. Identify set-up orientation figure: 2 |

5. Record drop height.

\
.o FecT /«5-7 1raches )

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

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

8. Relense the test specimen.

v
o
i

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.
e
i1. 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: o <
P, S . SRENIGE LS ocT2en
Regulatory Affairs: =7
Pl ROV SN NT
C - ALaan C- Rovghen |13 i((ﬂ\ (0
T V Y]

Quality Assurance:
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Free Drop & Puncture Test Data Sheet

Test Unit Model/Serial No.: TPIE0 A Test: 4.5 T D e
Test Date: Test Time:
13 T 2005 s P

Describe drop orientation and drop height:

ORIEVMTANTION & { PER PLAN AT S7 (NCHES

Describe impact (location, rotation, ete.):
AMPALT LOCATION OkD RBREAR PORT TUBE BTaclE,
SPECIMmEN EOTATED 2.0 AFTEE LnPACT,

Describe on-site inspection (damage, broken parts, etc.):
TOTTor, ToRTION OFf TUBE RENT INWARD AScT /b oK.
Brass PLLWGEEE Locic ComPRESSED (RTO Prchec DT @usSe.
ORE BROKEY) PIND 08 DusST CoVERE. — MECDED To KEEP Lol ON «

On-site test assessment:

* Was the test performed in accordance with 10 CFR 71, IAEA TS-R-~1 1996, and this test plan’@ or No.

» Does the test specimen meet the requirements of 10 CFR 71 and IAEA TS-R-1 1996 for this t«st?@or No.

*  Any changes to subsequent drop orientations needed to achieve maximum damage? Especially for the SENTRY 330
'Sta:::;.lyard, SENTRY 330 Special, and SENTRY Source Changer configurations. Yes or@@o) If yes, then identify and
Jjustify.

»  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@oy)

=  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-ar-No (A .

A N ;
Engineeﬁng@ ZocT Cﬁ Regulﬂtury:%/@ BC\M\QA:[‘:‘ ,@sﬂﬁ[/\ (7 ?@W}A( 0

Describe any post-test disassem bly and inspection: Ll .
¥ BCAR PLATE AvD DUST CoVBE ASSEHEBULCS REMED AND
Ialkker APART., BCAR PATE FARTS IRTACT AND FumcTiomal.,

DUST CouEe PIN BRoEY tINDIGTES fossible Falluee o Zo-fouT DA

Describe any change in source position (if possible):

NO CHARGEE (0o SovreE (oSETiIoND

Describe results of radiography (if performed):

DoT PEEeMER

Completed by: S. Sl [Dae: | OCT 2007
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Test Inspection Data Sheet

Test Specimen Serial No.: ‘ Last Test Performed:
TPIi2oA A-FeoT PRoP>

Describe and measure (if appropriate) any damage or broken parts, etc.:
ORE BRoKEIS Plrw OM DusT SoUuER ASSETSLY,

. L
% BoHpr & oF ReAR CLATE PorT TuBE RBRET 1N AT 16 o,

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

¥ SEE AROVE.

Describe the condition of the simulated source wire assem bly.
R0 ATFECT On SImutATED SuuRlE ASSETAB LY Cowdihinw of

LoinTiovs .

Reassemble the package using a represeniative active source, making sure thal the source position and the package
configuration is the same as they were immedintely afier the last test,

Measure and record a radiation profile of each test specimen in accordance with QSA Global Wark 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.

TS Loull BE Dove AT A LATER DaTE oR AFIER

Y tpe 75T

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

RNOT [CEQALNZED |

Compleied by: Date:

£ 6o 5 0eT 2eng
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Free Drop & Puncture Test Checklist

Test:

4- FzoT DrRo?P TEST
Test Location:

RSA - GLaenl BomluwasGrora [*A
Step Data
I. Record test specimen serial number:

TPl &
2. Record the test specimen weight:
LS lex,

Record the ambient temperature (°C):

[*}

siie

Instrument S/N:

E~E-2p

4. ldentify set-up orientation figure:

Az

5. Record drap height.

.5 \:66‘(‘(37 /MC&!E’SX

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

s

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

L

8. Release the test specimen.

N

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 A[Tairs 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. 6:26&14:\@

(% 6CT 2009

Regulatory Affalrs

li{/

/'3q~v\/"’

QunhtyAssuranceC %I j /\

L _KM" h’l’/v\
U

dlbm i
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Free Drop & Punciure Test Data Sheet

Test Unit Model/Serial No.: Test: =
TP B A GorT Dedr Ear

Test Date: - — Test Time:
1S oCT Za= 5SS Pra

Describe drop orientation and drop height:

PRop sB(GTATION H 2. PE& Plavw AT S7 [NCHES .

Describe impact (location, rotation, etc.):
IMPALT LoeaTwo~ O8N TROTRUDING ECNE [UATE [T TuBE EDSE.

SECiMET TUTATED FI0° AFTER |mPacT.

Describe on-site inspection (damage, broken parts, etc.):
NO 0Bvwus Beplker Pty

CBAR (PITE T TUEE CRUIMAED (N ToLAr> DT Lovse.

On-site test assessment:
* Was the test performed in accordance with 10 CFR 71, [AEA TS-R-1 1996, and this test plan? @or No.
* Does the test specimen meet the requirements of 10 CFR 71 and JAEA TS-R-1 1996 for this test?@r No.

* Any changes to subsequent drop orientations needed to achieve maximum damage? Especinlly for the SENTRY 330
Standard, SENTRY 330 Special, and SENTRY Source Changer canfigurations. Yes urfyes, then identify and
justify,

* Did sufficient damage occur at or on the rear-plate attachment area to warrant further drop testing the SENTRY 110
Praojector — Basic configuration because of its thinner rear-plate? Yes or (No

»  Should testing continue with this test specimen?or No. ifyes, nexttest: 30 ~fou T DeoP

*  Will the test specimen pass the thermal test based on the accumulated damage assessment?-¥es-or-No~ 2O/

~

7T ) . :
Engineering: -G lome RegulatoW('} e LDO\M\ QA: C b In { Aty
Describe any post-test disassembly and inspection:~

MDD Ao by PeeFoanco

Describe any change in source position (if possible):

sSluT o
'~%36—-C(-{\F\N‘§E 0o SouldcE (s i ov2 AGLT yﬁ» imehy TOwadS TRorT Grb,

Describe results of radiography (if performed):
T (ELDE G,

Completed by: <. &&,‘E/I !Dule: 1% &7 Zoy
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Test Inspection Data Sheet

Test Specimen Serial No.: Last Test Performed:
TPI80s d-Foo T PeoP TesT

Describe and measure (if appropriate) any damage or broken parts, etc.:
LAP o THE weheEd ForT TuBE BeraT (N ToWARDS THE
DUST CoVEER BY ALLouT [ IRcA . Caro peT BEMoUE DUST

COUCT o\ THOUT REMOVING DENT O CuTT G- SHUEIZ,

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

CTC AGKWE,

Describe the condition of the simulated source wire assembly.
U ABLE To BEMIVE DT Guie To AKCSS SoullE u.RC,

S PECT MO DANAGE To SwWKE WHE, SqaT CAAEC (v baTivy,

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 | meter from the surface
of the package.

THOS will BE DonE AT Alsnda DATE O AFTGA

Cunctoze TEST,

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

0T RERUWNZED .

Completed by: Date:

® Cibeat (2 oct 20
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Free Drop & Puncture Test Checklist

Test:

S e ST

Test Location:

CoZA - G|

Buirmgrors =IA

Step

Data

1. Record test specimen serial number:

TPl s

C

2. Record the test specimen weight:

Ls2 (LBS.

Record the ambient temperature (°C):

L

2%

Instrument S/N:

Eryr - 2O

4. ldcntify set-up orientation figure:

iz

_KJ)

Record drop height.

4.8 F€ET (S"?/MC{*ES\/

h

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

v

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

o

8. Release the test specimen.

v

9. Stop the video recarder. 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: é \ C‘;I/m; € Cociiine 1% ocT Z(JDQ[
Regu'iatof)' Affairz%% //\_, . gl /(;i " C\\G\N\ /5
el ,mbﬂm\ ¢ /\mﬁm 3 fra (9
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Free Drop & Puncture Test Data Sheet

Test Unit Model/Serial No.: . Test: e
TP C A-ToT DEep TEST

Test Date: . Test Time: _
\'= T 20 2-26 PR

Describe drop orientation and drop height:

Do orieTaTiond €3 PER PLAa~ AT 57 lrxes .

Describe impact (location, rotation, etc.):

IMPACT LOCATION OR) BOD LuELD> SCEAIA (LOrJﬁaTuD»’/\’AL;_
SCECIME~ BoTATED Ap® ONTO (TS TP AFTER 1mPacT,

Describe on-site inspection (damage, broken parts, etc.):
Miroe oewT OF RSy AT THE WELD SEaMm Locsanion,

On-site test assessment:
* Was the test performed in accordance with 10 CFR 71, JAEA TS-R-1 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 tcst?@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 or@¥6)If yes, then identify and

Jjustify.

» Did sufficient damage occur at or on the rear-plate atiachment area to warrant further drop testing the SENTRY 110
Projector — Basic configuration because of its thinner rear-plate? Yes or@

»  Should testing continue with this test specimen?@ or No. If yes, next test: 30-FooT Deol

=  Will the test specimen pass the thermal test based on the accumulated damage assessment? ¥esorNT A0A

] /| g
Engineering: $G7.en.t (%¢7¢F Regulatory: 4%‘{12/\/34%%: (. )( ﬂ/L‘/)/F’n 1Y el

Describe any post-test disassembly and inspection: ¥

O DISAKEMELY FEEZEreD

Describe any change in source position (if possible):

b0 ClhAmGE (~ Sovrce (25ithe .

Describe results of radiography (if performed):

WO T PERTTEAL &P

Completedby: €, S@z O [Dae: | 67 ZepS
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Test Inspection Data Sheet

Test Specimen Serial No.: Last Test Performed:

TF & C < - bovT PR TET

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

DE~T AT orE &> oF TUbE WEW SGRa wiEmm
Cr~D PLArE, weE~T 1S AbaT 2 rmencs trg.

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

SEE ASeuE .

Describe the condition of the simulated source wire assembly.
N0 ,A"\-{:F(';:C(/ o~ S : arvlare—o Sou LLE ASSTy !?‘7" &L i, )\.A‘_. o

Locaivno:

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

Measure and record a radiation profile of each test specimen in accordance with QSA Giobal 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.

This will S DvE AT 4 LaTon Darc oft AFTTY THE

mctore Ter7,

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

0T [CEUNRTD

Completed by: Date:

5. Gemnn__ |3 07 Zwy
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Free Drop & Puncture Test Checklist

Test:

4 - oo Deof

Test Location:

@SA"- Clofal i gur?.L(a¢6:'22>3\J . LA

Step

Data

1. Record test specimen serial number:

TFPigo D

2. Record the test specimen weight:

sV LES

3. Record the ambient temperature (°C):

Instrument S/N:
Evacs - 2o

S1OF

4. Identify set-up orientation figure:

44

5. Record drop height.

N
.7 FeeT ('\_77 (reetes |)

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

v’

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

v

8. Release the test specimen.

v

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

Engineering:

é-é’b“'\/b&\_‘.

S. Secrice

Repulatory Affairs:

e

X

(sl Asmisnge O ‘ }//Wl{)’w’\/\

C. Rovghem
v
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Free Drop & Puncture Test Data Sheet

Test Unit Model/Serial No.: Test: - L
TFiEO s < -fouT DEu§ TEST

Test Date: Test Time: . .
S oY Zopyd S.36 P

Describe drop orientation and drop height:

Dop o eT/Tion H< PER Plavy AT S7 /el ES

Describe impact (location, rotation, etc.):

IMPAET LopcaTiOn O~ CH/LYDER COGEE OF 20D

SPEC mErD BEOTATES pmTH TS SIiDE (L‘.»(:’LD S'GAPA> AETEN \mPa T

Describe on-site inspection (damage, broken parts, etc.):
Mo DT AT tmPreT LooaTion.

On-site test assessment:
* Was the test performed in accordance with 10 CFR 71, JAEA TS-R-1 1996, and this test plzm?@r No.
* Does the test specimen meet the requirements of 10 CFR 71 and IAEA TS-R-1 1996 for this test? @r No.

* Any changes to subsequent drop orientations needed to achicve maximum damage? Especially for the SENTRY 330
Standard, SENTRY 330 Special, and SENTRY Source Changer canfigurations. Yes or@f 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

¢  Should testing continue with this test spccimen?or No. Ifyes, nexttest: 20O -2 7 DEa>

= Wil the test specimen pass the thermal test based on the accumulated damage assessment? YesoriNe %JA

“ - = Lt 3 ‘b
Engineen’ng:s (L. 186075 Regulutnryf:f’\’j,/,{?.;/( [3{J\M\ QA: c,f(ﬂ}ﬂ@’n /7’4127] ;0/1«

Describe any post-test disassembly and inspection:

00 TICALBIMbLY PERDEZMED.

Describe any change in source position (if possible):

No CHAGE /o Souvece LocwZiorm

Describe results of radiography (if performed):

NOT CER72mED .

Completed by: S (g © |Date: (2 o7 Zony
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Test Inspection Data Sheet

Last Test Perfozn_ed:

MPiBoD G -Fon T O TERT

Test Specimen Serial No.:

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

WELSES> EDCE Of Cytinmbenr LoDy DEE> SLEGILY
Aooor Vg 1mch e AD AT T sebes bing.

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

SEC Hlue.

Describe the condition of the simulated source wire assembly.

N0 ALFCET O0h Sl alaTeD SouR(E Aﬁc’-w.t,(,y Cvdi oy,

RO CHANEE (~ SourtE Posih o,

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 afier the last test,

Measure and record a radiation profile of each test specimen in accordance with QSA Global Work Instruction WIi-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.
TS Wl BE Do At A Late DarE ok AF7T6q THE

Ronmectone 76T

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

damage or failures found.

LT vz

Completed by: Date:

~

S. Gian. - S oy Zev Y
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Free Drop & Puncture Test Checklist

Test:

4~ ToT Dr.P Tesr

Test Location:

RISA - é;{..@ Zod__ BoelLinegtor =A

Step Data
1. Record test specimen serial number:
thigo =
2. Record the test specimen weight:
s LES,
3. Record the ambient temperature (°C): Instrument S/N:
S |°F EVE - Zo
4. Identify set-up orientation figure:
As

5. Record drop height.

4.7 Feet ( =2 max—es>
v

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

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

8. Release the test specimen.
L

9. Stop the video recorder. Ensure the paint 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.

11. Engineering, Regulatory AfTairs 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 ¢ S. G S.GRENIBER 13 ot zomq

Zeg;x[atory Affair‘i://“{:?/;'/c’ﬂ . (I{ ‘/( l/f‘ { 3 (/J\[/\N\ ,b
uality Assurance: |
C- 'K/L"m‘/ﬂ@/v\ c_Aevhar | 1380 (0




SENTINEL Test Plan 180
QSA Global, Inc February 2009

Burlington, Massachusetts Page 40 of 41

Free Drop & Puncture Test Data Sheet

Test:

Test Unit Model/Serial No.:
TPBe € 4T BReP tEST

Test Date: Test Time:
1% ect 2o BIGE P

Describe drop orientation and drop height:

OR(EWNTATIN BT FEE fPlara AT S (aretesl,

Describe impact (location, rotation, etc.):
{MPACT Lotk T 282 Tul” SurFact., <fec, me Botead ART

2 t~CcHES UzSaTz"(A((7 AN CADED Baglc oo Tl SueRACE,

Describe on-site inspection (damage, broken parts, etc.):
— Two Brukker~ PhL o~ loclc CuGE (DUST & {f\{l,§e

-~ DiFicdsy AcTeasmios @psileckl

On-site test assessment:
e Was the test performed in accordance with 10 CFR 71, IAEA TS-R-1 1996, and this test pian@hr No.
e Does the test specimen meet the requirements of 10 CFR 71 and IAEA TS-R-1 1996 for this test@r No.

e 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 oxX'No) If yes, then identify and

justify.

e 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

e  Should testing continue with this test specimen? Yes op N> If yes, next test:

e Wil the test specimen pass the thermal test based on the accumulated damage assessment? Yes-or-No xJa,

J
s "ou C A/ M,
Engineering: - (s \30¢705  Regulatory; e ,;/{\BO\ QA: C U Mn / 742&;1/}/(/
Describe any post-test disassembly and inspection: i i ! {

BEAR PatE APD> DusST Qs REMuLED AxD TalkcEmo ARART, THE Tur

SRS UDImE THE SELE@E By TETAWEE APPEAN TwilTED
SLtkT Ly OBVE - THTE ATl - 20TATIcs LS T Gaus.

Describe any change in source position (if possible):
CUILERT CHADEE e SouRE botaTion ~AS0uT Y (aitly TBLARDS P T

Describe results of radiography (if performed):
oot PEeHz a0,

Completedby: < _ 1. > Date: (S OL7T ZwvT




SENTINEL Test Plan 180
QSA Global, Inc February 2009

Burlington, Massachusetts Page 41 of 41

Test Inspection Data Sheet

Test Specimen Serial No.: , Last Test Performed:
TPlGoE 4 -FPosT PRoF TeeT

Describe and measure (if appropriate) any damage or broken parts, etc.:
Two BPokero PINS 0w loclk GuSE ASSEmBLY, Beukes
PUimS AL THE TDuST GLER (Litn Ltk Guese) To BAU Auway

Nevm Zowe PNTE,

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

CEE  AZWE

Describe the condition of the simulated source wire assembly.
PO DAmAGCE TU SimATE DS SOURLE Lies.

ST TEST MEAS ULENETT PP TES SUFR YT ot Emenl ( % 1#5(43
TS Trrour Cr .

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.

THRT il BE DoE AT Aren DoesS .

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

ol EEQULNRED .

Completed by: Date:

sé?»-vvu; igDéTZaU“}




QSA Giobal, Inc

Test Plan 180
February 2009
Page 34 of 41

Basic

Basie TP86015-330 TP1%0B "’!g“ NA Yes
Basic TPB6015-338 TP180C - NA Yes
Basic TPB6015-330 TPISOD "‘;’t" NA Yes
Basic TP86015-330 TPISOE S i NA Yes




SENTINEL Test Plan 130

QSA Global, Inc February 2009
e S Page 37 of 42
Penetration Test Checklist
Test:
PeEnETRATION TEST
GSA
Test Location: ¢
ErncinEESInG TEST AREA “gvzl""ﬁ&“’ e
TP(&oA
2. Record the test speci :
specimen weight: (=S =S,
3. Record the ambient temperature (°C): . DA
i8.1% £6.1°F | eme-20
4. Ildentify target location on test specimen. PLumGEL Lock v DAET Loude

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

DonE
6. Lift penetration bar 40 inches from target location on test specimen to lowest point on penetration bar.
ot
7. Release the penetration bar.
Poot
8. Photograph target location after impact.
TpT

9. Record the damage to the test specimen. Use a separate sheet and attach, if needed,
Small DEST 02 rlos KT DudT LovEe ArD Brals LR el

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.

Date

S .GREMIGRE 9 6cT 2009

L OANA] 13O et

C K@Uqhm [378maely) |




SENTINEL Test Plan 130
QSA Global, Inc February 2009
Burlington, Massachusetts Page 39 of 41
Penetration Test Data Sheet
Test Unit Model/Serial No.: Test:
TPl&o A PENETRATION TEST
Test Date: Test Time:
A T 2009 3S P

Describe the lest orientation:

Peosernr /Prc knGE O SIDE LITH REARPATE Ficié UP.

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

¥ lmpacT DEST op PlungBR Luck Face AYD on Bl
TREFDIL PUASTT TuLsT QOUEKE

4c Coulip woT I18SERT KEY 18T Lotk AFZGn TEST,

¢ Do LS5 OF LowTeTSs.

WITRESED BY MikE Tulee Cﬁsuﬂﬁﬂy>

On-site test assessment:

o Was the test performed in accordance with [0 CFR 71, JAEA TS-R-1 1996, and this test plan¥¥edor No.
= Does the test specimen meet the requirements of 10 CFR 71 and IAEA TS-R-1 lS%fwﬂﬁam@orNo.

. Shmumh;mwﬂbmbmspedm@orNulfmmu:

Bagineering 5 Gl 4067 05 mnwﬁé@__nw'bm C.MV\ ’m

Completed by: <STEVG SREIEA [Dae: G o 20T




SENTINEL Test Plan 180

QSA Global, Inc February 2009
Burlington, Massachuseits Page 4] of 41
Test Inspection Data Shect
Test Specimen Serial No.: Last Test Performed:
TP O A PEETRATIon TEST

Describe and measure (if sppropriate) any damage or broken parts, etc.:
PlusBe Locle FAE AvD Pastc TREFOIL DUST HUBE

Slhvwss DEST AT FPoureT oF IMRACT,

Describe and measure (if appropriate) any signs of permaneat strain or deformation:
DE-T O TusST Gwse AnD Locks

Covt> =0T elecle Plurgtn locke T S<fqalnE

SOUZLE LARE BuT PLSLmE NO ARFECT Owm SourE (. BE |

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

MemdmndaﬂdinionmﬂlcofeﬁhtnwnmhmﬂuwewnhQSAbeaqukk\chﬂmWI-Q-
1806.

Compare the prestest dose levels with post-test dose Jevels at the surface of the package and at | meter from the surfsce
of the package,

TS w.ll BE eefzemcn APLE 4 FoT DeoP
O 4dp-tect Pumctuee TCST.

Is 2 radiograph required to inspect for hidden companent damage or failure? If radiography is performed, describe any
damage or failures found.

B PADZgmEh (S HEESARy

Completed by: Date:

$.&REV BN Q 6¢r Zoo




Test Plan 180

QSA Global, Inc February 2009

Burlinglon, Massachusens Page 37 of 41
Free Drop & Punctare Test Checklist

Test:

4-TooT Drop TEST

g

Test Location:
ReA Glozal Burlbisgdors A
Step ' Data
1. Record test specimen serial number:
g s (Pl A
2. Record the test specimen wei
il Lss Les,
3. Record the ambient temperature (°C): Instrument S/N:
SUF ENnG -20
4. ldentify set~up orientation figure: #'
5. Record i
— 4. FeCcT /5"7 smeches)
6. Photograph sct-up in at Icast two perpendicular planes. o e
7. Begin video recording of the test s that impact is recorded. o
8. Release the test specimen. /

9. mummhmmdmmm;wwbmmwmm

10.

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

Record the assessment on & separate sheet and sttach.

11. Engineering, Regulatory AlTirs and Quality Assurance make a preliminary sssessment relative to 10 CFR 71.

[ — C—W\

Test witnessed by (Signature) Print Name Date
M S.GeEruse 1S ocTzZon
W‘m [ 10./{;/./&\ (SQM\/J
C-Rwghon |13 4 6
v



Test Plan 180

February 2009
Page 40 of 41
FreeDmp&PuctnreTatMSbeet
Test Date: Test Time: -
1B &1 26053 210D PrA
Describe drop orientation and drop height:

ORIENTNTION &1 PER PLAYN AT 7 (MCHES

Describe impact (Jocation, rotation, etc.):
AMPRET LOCATION Oh REAR TOET TUBE TacE,

SPECIMmEN EOTATED 12.0° SFTEE mfACT,

Describe on-site inspection (damage, broken parts, etc.):
BoTor, PorTior OF TUSE BENST INWARD ASouT /L rockk.
Brass ALLEESE Lock ComPRESSED (RTD Puahc DT Q@USE.

| Ong BRokEw) Pind On PuST CovVSR ~ ECPED To KEEP CuER OR -
On-sile test assessment:

o Was the test performed in accordance with 10 CFR 71, IAEA TS-R-1 1m,mmhmm@«m.

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

e Any changes to subsequent drap orientations needed to achieve maximum damage? Especiclly for the SENTRY 330
Standard, SENTRY 330 Special, and SENTRY Source Changer configurations. Yes ord@S@If yes, then identify and
Jjustify,

=  Did sufficient damage accur at or on the rear-plate attachment ares to warrant further drop testing the SENTRY 110
Projector — Basic canfiguration because of its thinner rear-plate? Yes or@¥g)

. ¥
*  Should testing continue with this test specimen? Yes oa(N®) If yes, next test:

»  Will the test specimen pass the thermal test based on the accumulated damage assessment? Yas-ar-No (A .

Describe any pest-test disassembly and inspection: L f
¥ BCAR PIATE Aad DUST CoUBE ASSEMBLICS REMVED AND
ThiEwS APART, BCAR PLATE PArTS ISTACT AND RuacTional,

DUST Covse PNy BEoEW) INDIiaaTES PossiblsE Falles R 30-T0T DA
Describe any change in source position (if possibk):

NO CHAGE (o SoueE ASETIN
Describe resuits of radiography (if performed):

boT PSERrmEP
Completedby: S Slonan [De= T3 ocr 2oe9




SENTINEL Test Plan 180

QSA Gicbal, Ing February 2009
Burlington, Massachusens Page 41 of 41
Test Inspection Data Sheet
Test Specimen Serial No.: Last Test Performed:
TS8O A 4-FeT PR

Describe and measure (if appropriate) any damage or broken parts, etc.:
ONE BRUKEIS Plaw 0N DUST CoUEE ASSEMSLY,

: ol
* EoHor &< oF BeAR PLATE PRT TuBE ResT !N P_bu-T 16 o

Describe and measure (if appropriate) any signs of permanent strain or deformation:
¥ SEC ALBOVE.

Describe the condition of the simulated source wire assembly.
MO AFECT O SimulaTED SouRlE ASSEMBLY Cowb ko) oL

LOELTiovs .

Mﬁemmm;mmmmmumemmmmum
configuration is the same as they were immedintely after the last test.

Measure and record a radistion profile ol each test specimen in accordance with QSA Global Work Instruction Wi-Q-
1806.

Cmpmhmdmkvdswahmdmhvdsnﬂnsmofﬂnpmmnlmmhmdxesurfwe
of the package.
THS uull BE Dove AT A LATER PATE o AFZER

Puctire 78T

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

MNOT EZEacNecs .

Compleied by: Date:

S Cosia IS 6¢T Zen3



SENTINEL Test Plan 180

QSA Global, Inc February 2009

Burlington, Massachusetts Page 37 of 41
Free Drop & Puncture Test Checklist

Test:

4- o T Deo? TtEsT

i QA -Gleesxl Bumbwscmro [ZA
Step Data
I. Record test specimen serial number: TPI&OS
2. Record the test specimen weight: Lse Lec.
3. Record the ambient temperature (°C): i lnslrummtw
. &' Se€-22
4. Identify set-up orientation Hgure: #Z.
S. Record :
il 4.8 %ET/S‘?/NG«IESB:
6. Pholograph set-up in at least two perpendicutar planes. / "

7. Begin video recording of the fest so that impact is recorded. l/

8. Release the test specimen. o

9. Smphvwzomurdu.&mmmofhpnwd«meﬁdhmmmmmm

10 Rmdmednlg:mhwwmnthamsbamdmu‘t./ifm

11. Engineering, Regulatory ﬁﬁnwmmmupmﬁnimymmnhﬁww 10CFR71.
Record the assessment on & separate sheet and attach.

Test witnessed by {Sigaaturs) Print Name Date

i S. et S. FetraiGR (30T 2009

Gt -~ e Bhc | 130m 1

s W LM}IZV\ l}ﬁa[a
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Test Plan 180

February 2009
Burlington, Massachusetts Page 41 of41
Test Inspection Data Sheet
Test Specimen Seria! No.: Last Test Performed:
TPISse® - T DRoP TesT

Describe and measure (if appropriate) any damage or broken parts, etc.:
LAP OF THE wehEd PorT TuBE BErST (N TOWARDS TUE
DUST CovER BY ARoLT | INCH, Caww peT BEMOVE DUST
COVEE W THOUT BEMOIVING DENT O CulTi G SUSIZ,

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

CEC ABNES .

Describe the condition of the simulated source wire assembly.
UNABLE To BEMIVE DET Guse To AKCES SouflE L. RE,

SwPECT 10 DINAGE Tu SwE LiRE, SghT CHMEE i leaTiup,

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

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

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

TGES will BE DonE AT AlsnEa DATE O AFTGA

Punctueze TEST.

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

0T CERARED .

Completed by: Date:

S . Grtanae—, (% ocr 2%




SENTINEL Test Plan 180

QSA Global, Inc February 2009

Burlington, Massachuseits Page 37 of 41
Free Drop & Puncture Test Checklist

Test:

<- FooT TRoP resT

- . CA - &8l Bl /imczona A

Step Data

N T —— | TPlsc T

2. Record the test specimen weight: é‘SQ. L€f~

3. Record the ambient temperatare (°C)- o wg

4. ldentify set-up orientation figure: #.3

" 4.5 et (S'?I’QCM‘ES\

6. Photogreph 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. Bmmethepabnofhpnmduhﬂ?i/mlpdﬁdhthphlnbmm

10. kmmmmmmeuspecheu.mumdeat}mdufm

11. Engineering, Regulatory Affairs and Quality Assurance make @ preliminary sssessment relative o 10 CFR 71,
Record the assessment on a separate sheet and sttach.

Test witnessed by (Sigoature) Print Name Date

. é~éb—pu-;. S . SeENIGR 15T 2R

ey ¢.Pdor. | 130gn0s

g s /(M@% 0 haflen | 3 o 10




SENTINEL ; Test Plan 180
QSA Giobal, Inc February 2009

Burlinglon, Massachusetts . Page 40 of 41

Free Drop & Puncture Test Data Sheet

Test Unit Model/Serial No.: Test:
TS isoc 4-fooT Deep TEST
Test Date: Test Time:
- \'S T 2001 - 326 P
Describe drop orientation and drop height:

Dol omemtamiony €3 PBR PLA AT S7 ryHel,

Describe impact (Jocation, rotation, etc.):
IMPACT LOCATION ON) RBoD LD SE/A (L-Oﬂ‘chuDiNALb,

SCECIMEnS BoTATED Ap° ONTO (TS TP APIER IMPALT
Describe on-site inspection (damage, broken parts, etc.):
Moz S&ST OF RS A7 THE WELD SEaAM Locwarion,

On-site test assessment:

¢ Was the test performed in accordance with 10 CFR 71, JAEA TS-R-1 1996, and this test plan? ¥&5’br No.

® Does the test specimen meet the requirements of 10 CFR 71 and IAEA TS-R-} 1996 for this test?¥eor No.

. WW&MmmmMmmmwmbhﬁnMYno
MMYSBOSMN,mdSENTRYSomC!mpmouﬁgunﬁms.l’esor@u’mﬂumwm
justify.

® WmmmuwmmmmmwmmdmngtMMYlm
Projector — Basic configuration because of its thinner rear-plate? Yes or ()

®  Should testing continue with this test specimen?(¥e3 or Na. If yes, next test:_30-FaoT Do
a Wlﬁcm:spedmmm&emamalmbwmmemmdwmmnmwA

gnc-udimblyaﬁimpecﬁou: L
NO DISAKEMELY FPEETEReD

Describe any change in source position (if possible):
RO CHAMEE (1~ Sovce (Psihiwm.
Describe results of radiography (if performed):
MT B DL &P
Completed by: & . S@roe [Date: D 6CT ZenT




SENTINEL Test Plan 180
QSA Global, Inc February 2009
Burlington, Massechusetts Page 41 of 41

Test Inspection Data Sheet

Test Specimen Serial No.: Plaoc WTG%T DB@P =T

Describe and measure (if appropriate) any damage or broken parts, etc.:
DE-T AT OrFE &3> oF TLLE WEW SGRa wbaq
G~ ParE. vEnT S AbaT 2 tmences b”?'

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

SEE AaSeuE,

Describe the condition of the simulated source wire assembly.
M0 ARFEET o~ S mulats Sevtce A‘JTC"HL‘?’ & o, K R

Locativea-

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

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

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

This will B SwwE A7 4 LaTdn DarE o AFTTR THE

Poncture tE17.

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

OT  REnReD

Completed by: Date:

S. Gemrn_ 13 ot Zwy




SENTINEL
QSA Globel, Inc

Burlington, Massachusetts

Test Plan 180
February 2009
Page 37 of 41

Free Drop & Puncture Test Checklist

™ 4. Fpr Deof

Test Location:

RSA - Glogal |, Burl ez . A

Step Data
I. Record test specimen serial number:
i TPigo D
2. Record the test specimen weight: ¢ LB
3. Record the ambient temperature (°C): Syof ’ Instrument S/N:
Enag-2p
4. ldentify set-up orientation figure: #44_
5. Record o~
Ty 4.7 FeeT (S trcies )

6. Photograph se:-up in at least two perpendicular planes.

i

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

v

8. Release the test specimen.

g

9. Smﬁeﬂdmmﬁe.ﬁanmﬁofhmmmmTymWhtMpMMMumm

10. Record the damage to the test specimen, Uu:npmnshmm'}muh,ifm

11. Engineering, Regulatory Affaics and Quality Assurance make a preliminary assessment relative to 10 CFR 71,

Record the asszssment on a separate sheat and attach.

Test witnessed by (Signature)

Print Name Date

Engineering: o

S. Secraicr 15 0eT 2%}

LAl (3 0mnio

- - éfw\,
Regulatory Affairs: ﬁ
= Ko
’ ~

i

L }(J%J}M (34804




SENTINEL . Test Plan 180
QSA Global, Inc February 2009
Burlington, Massechusetis ; Page 40 of 41

Free Drop & Puncture Test Data Sheet

Test Unit Model/Serial No.: TPito D T DS TERT
Test Date: ‘2 o w et 2.3 Pt
Describe drop orienation and drop height:

Prop o ertition 4 PER Plans AT S7 IralES,

Deseribe impact {location, rotation, etc.):
IMOPPCT LockTion ors CILI-DER CDEE OF BoDY.
SPECimEn> ROTATED puTh (TS SIDE (Wetd SEam D) AFTEN \wncT
Describe on-site inspection (damage, broken parts, etc.):
M DBT AT MPrcT LocaTion.

On-site test assessment:

* Was the test performed in accordance with 10 CFR 71, TAEA TS-R-1 1996, and this test plan?¥asbr No.

* Does the test specimen mest the requirements of 10 CFR 71 and IAEA TS-R-1 1996 for this test? Y@odr No.

- mwmmmmmwummmmmmummmnso
Standard, SENTRY 330 Special, and SENTRY Source Changer configurations. Yes or (8.3 yes, then identify and

justify.

» Dﬂnﬂdmdaupownwm&am—ﬂu“dm&mb%ﬁnﬁedm%t&%? 110
Projector — Basic configuration because of its thinner rear-plate? Yes

*  Should testing continue with this test specimen¥(¥or No. If yes, nestwest: 30 -5207 D2ar

® Wmmaummmwumdmhuedmtbemwdwmmmw&

S Grenl 84765 Reguintory:
Describe any post-test disassem bly and inspection:

RO TRCA LBMblY (ERP2NED.

Describe any change in source position (if possible):
NO CHAOEE )~ Sovxe locwtiom .

Deseribe results of radiography (if performed):
NOT (BRfaemER.

Completed by: S _Fopy [Due: (% 50T 2oy



SENTINEL Tesi Plan 180
QSA Global, Inc February 2009
Burlington, Massachuseits Page 41 of 41
Test Inspection Data Sheet
Test Specimen Scrial No.: Last Test Performed:
TPl <% -Yzp T Ot TeEST

Describe and measure (if appropriate) any damage or broken parts, etc.:
WELDCS> EDGE OF Cyeimbenr LoDy DETST> SIRLILY

A“:Du'(‘ l/4 1mchh 1o ALD AT T 1 weles L,Ns

SEE HaneE.

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

Describe the condition of the simulated source wire assembly.
MO ARFELT Oh SimuaTeD SoRE ATGSEwbLLYy Gvdihoa,

Lo CHANEE (~ SoueE Posibn.

1806.

Reassemble the package using & representative active source, making sure that the source position and the package
configuration is the same as they were immediately afier the [ast test.

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

of the package,

Rometone 1T

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

THS W AE Dol AT A Latey DarE o8 AFTG7 TME

damage or failures found.

WiT BEaRED.

lsnndioguphrequitdloinspectfmhiddeneonwonmtqueorﬁhnﬂfndbpmlwkmrfomed,dmhmy

Completed by:

Date:
(% ocr Zv T




Test Plan 180

QSAGb%l,lm February 2009
Burlington, Massachuseits Page 37 of 41
Free Drop & Puncture Test Checklist
Test:
4~ Foor DroP Test
Test Loestion:
RSA- S lsgod_ Bumlinctor XA
Step Data
1. Record test specimen serial number;
TPigc E
2. Record the test specimen weight: Fae 5
3. Record the ambient temperature (°C): S{"F . Itg:neﬁSlN:
-2
4, Identify set-up orientation figure: ﬁ'.S
5. Record
RO A .7 Feer (5*7 u-:a-ees)

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

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

8. Release the test specimen. v

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

10. Rmrdthchmptomeuwimnmlwsheumd}udx.ifm

I1. Engineering, Regulatory Affairs and Quality Assorance 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
- . Grrmnnl S.GeemiER 1S 0cx 200
i A Y e lid A | 30w

C KWJh% '3 fon Vi

Quality Assurance: C ( Q ‘



SENTINEL Test Plan 180
QSA Global, Inc February 2009
Burlington, Massachusetis Page 40 of 41
Free Drop & Puncture Test Data Sheet
Test Unit Model/Serial No.: Test:
TP € 4-fuT BRoP TEST
Test Date: Test Time:
1% ot ZoT ™ Brh4e Pem

Describe drop crientation and drop height:

OR(ENTAT ION ﬁ«; FEe Plars AT S theHeER,

Describe impact (location, rotation, etc.):
{MPACT LolxTiond 209 Tul” SurFact. CPEC, m e Bouncad AT
2 nCHES usn-n"wa, AN LATDED Baclc or ol SurRbCE.,

Describe on-site inspection (damage, broken parts, etc.):
- Two Broiksr PHh& O locle Gouse (PuST 4&3
- DIFFi sy AlTeations Fosilack

On-site test assessment:

® Was the test performed in accordance with 10 CFR 71, IAEA TS-R-1 1996, and this test planX¥es)or No.

o Does the test specimen meet the requiremeats of 10 CFR 71 and IAEA TS-R-1 1996 for this test?¥esbr No.

°  Any changes o subsequent drop orientations needed 10 achieve maximum damage? Especially for the SENTRY 330
muimme,MSMY&mmmmMmYuo@lfmmmm

» 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 MoD

e Should testing continue with this test specimen? Yes apN& If ycs, next tost:

e  Will the test specimen pass the thermal test based on the accumulated damage assessment? ¥es-or-No x148.

d
Engineering: g 3qw A: C n{
Describe any post-test disassembly and inspection:

BEAR. PlarE And DUST GRSk REMUED AxD Talkesrs APRRT. THE TouR
SCRELIS [ULDIE THE SELETE PG CETAWEE AQrpean TuwiltED
SLUATLY LA w6 THE ATt —oTaticw eSS To Brud .

Describe any change in source position (if possible):
SLIEHT CHADEE Moo SORLE Logalior ~ASouT Y (aicly ToandS ST,

Describe results of radiography (if performed):
NOT  PEeRea, 6.

Completedby: S . e o |Date: {3 ocr Zewq




SENTINEL Test Plan 180

QSA Global, Inc February 2009
Burlington, Messachusctts Page 41 of 41
Test Inspection Data Sheet
Test Specimen Serial No.: Last Test Performed:
TP & E 4 -Too T PRt TEST

Describe and measure (if appropriate) any damage or broken parts, etc.:
Two BEilthro PINS 0w loclc GuuSE ASSEMMSLY, BRukew
Pimé ALlow THE DusT QUER (wickn bk c..,&B To BAl Awpey

feorm Zsar PATE,

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

SEE AGWE

Describe the condition of the simulated source wire assembly.
RO DAMAGE To SialdTESD SOuRLE L-R2B.
ST TEYT MEAS REMErT tPDXATES SUBR YT raovEmtrd ( % "‘““B

mmmm-w«éﬁwm making sure that the source position and the package
configuration is the same as they were immediately after the last test.

Mecasure 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 | meter from the surface
of the package.

TNT il BE o€ pr swwen Dexs,

1s a radiograph required to inspect for hidden component damage or failure? If radiography is performed, describe any
damage or failures found.

T EEQUIRSS .

Completed by: Date:
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lm%w‘”
Comments.

F-Q-1806-3, mmmﬁr&emm

4. Consuls instrument calibration mcords for instrument uncerminty,

' 1. Refer to P-Q-18D6-1, mmmmc%mu-mwﬂu

and indieste total number af shests, Mmﬂmh“umﬁ

FeQe506-2, rov. 3 Szae ) of ]

9 March 2009




kesuit: (Check one) : ceep (/
Tnsnector: 4 ; % Date:_ 5/ 8/07 NCR#________ i

m M!:’ PN L;; backisua -c R h‘/‘;

Notes:

I m»wxngmmmmmmn-mwma A
F-Q-1806-3, Shicid Profile Worksbeot forOue meter 2eceptanve limit ~ l
2. The 30cm raadings are onfy required when specifically requeted.

3. Additional shoets may be used 1o describe results or indieate reading loratians using shetehos. Number alf sheets
and indicate tatal number of sheets. Make sure shiskd Identification s incloded an cach sheet,

4. Consult instrument calibrationrecords for instrument uncerteinty.

PQ-1806-2, rev. 3 Paga i of 1

ey S




m.%_‘
MNCn | M

I, Refer o F-Q-1806-1, Shield Efficiency Testing Surfice Correction Factors for an evisting device model, or

1&%&0&”*““

3. Additional sheets may be ssed to deseribe results or indicste reading locations nsing sketches. Namber ull sheets
end indicate total number of sheets. Make sure shicld ldegification is included cu each sheet.

I | 4. Atach quio profiter print o 10 this sheet if nsed,

P-Q-1906-2, rav. 4 Page 1 of 1 27 lemuery 2010




ﬁu A«Z on lass Backesusd of .04 nt /hy >

-ﬁa:n w i FfoD, 50 A750, cat AR %, Jue R0Pni0
i gy sy cpeb-n

L meﬁQ-l“-t Shield Eficien=y Testing Surface Corvection Factors for un weisting device madel, or I
F.Q-1806-3, Shield Profilz Worksheet lorOne meter acoeptsnce linit !

2 The 30en: readings erc onfy required whee soerifically requeted.
3. Additional sheets may be used 1o describe resuits or indicale nading localions using skerches. Number alt cheets

and indicate total cumber of shects. Make sure shicld MdemtiSemion is incindad on each sheet.
4. Consuit instrumnent calibrationrecords for instrument ancertainty. l

F-Q-1806-2, rev. 3 Tage lof £ 9 March 2009

d




SHIELDING PROFILE AND INSPECTION FORM
(SPIF)
F-Q-1806-2

¥ 0SA GLOBAL

j

Sheet [/ of /
" Shield Data "

Model: £ 0/0=330|Serial# TP 20D | Radionuclide: Cp “6&2 | Max. Capacity 330 Ci
Shield PN: PLoo/~330 lsmun-:# C6o¥-426 Lott 09/ F/09fo¥

Source Model: £ 9 © 4/ | Source Ser. # Radionuclide: Co0 -6 O | Activity: 3419 i
SurveyInst. £600 | Serial# /3 6.3 Date Cal. 2/39/07 | DateDue: 3/3%/s0
| Inst. Probe: HP - 270 | Serial# 00 § YA Capacity Correction Factor: l-©8
Measured Dose Rate mR/hr o wﬂjﬁf
ome one
ot | e | R | B | [y |
Top ao /-o% .35 a3 N | 37
| Right So Lok .98 | 5¢ 100
Front 38 [-56 I35 1,139 .30
Left ¢o /-ok (35 [} Fof /-43
Rear S " 1 st 435 & 40 £-93
Bottom a7 L2? 4 K 31 N7z
Acceptance Criteria: | <200 NA_|S 4050 I
Result: (Checkone) | Aceept |~ L~ | Reject | 2 O]
Inspector: Date:_B/22/©%  Ncr#____

.Commems'

/ fuj«. M}'\t ace legs becicasusd of .oShé/A_

Notes:
L. Refer to F-Q-1806-1, Shield Efficiency Testing Surface Correction Factors for an existing device model, or
F-Q-1806-3, Shield Profile Worksheet forOne meter acceptance limit
2. The 30cm readings are only required when specifically requeted.
h 3.Addiﬁomlsheatsmaybemedm@m’b:mdt:windic:hmdinglocaﬁonsush:g*zmbes.Nmbudlsheets
and indicate total number of sheets. Make sure shield Identification is included on cach sheet.
4. Consult instrument calibrationrecords for instrument uncertainty. "

F-Q-1806-2, rev. 3 Page 1of | 9 March 2009




. Shield Data V
Model: $5010~330 | Seris1§ TP { 30€ _ Raonmeliic: Co 60 | Max, Capacity 330 1
: hicld Heatk  C 64/ ~406 Lotk ©9/272 coFo?

Source Model: 42 -1.3 m Ser. 4 .77+ 7©| Rodionnctide: Co ~ 62 | Asuiviy: 810, ] o

Surveylnst. £600 |Seriulét /2% | Date Cal._R/2+//b5 | DateDue: & /2y /fro |
lnst Frode: HP220 |[serials @06¥2 | ctionFactor: /- O&

— ke 2 m| =
Top Bw | aep | gx [.oe | 23 ) e | .93 |
. Right 9435 L26 L= BF @ 5] €
_Front 37 A L 1 | 36 35 | : 38
Lt | 35 | Lee 282 %9 .33
Rear 3¢ P A /85 38 12
Bottom a5 lof o .50 2% . 53 |

_Aeept | & | Reject

Date: 28/ NCR#

# ol owats) rnti, Mysa-o.(u.r bakis..d of .08

Notes:

1. Refer to F4Q-1806-1, Shield Efficiency Tewring Surface Correction Factors for an cxdsting devics medsl. or
F-Q-1836-3, Shicld Profile Worksheet forOne meter acceptance limis

2.The 30cm readings are only required when spucifically requesed,

3. Additional sheets may be wsed to dessribe reswks or indicote reading ioeations using sketches. Numm®or slf sheets
and indicate toal number of sheets. Make sure shisld identification is inchided on cach sheet.

4. Consult instrument calibrativirecemis fur instrument uncertzinty.

F-Q-1806-2, rev. 3 Puge 1 of1 9 March 2009

Criteria: 200 b Sol,

o ¢




Soaree Model: $629-4F | Source Ser. & 827 ¥758| Rodiounctide: Co =40 pctivity: 309-F i _
MWM@ QIMAM_
st Probes #P270 | Serial# OO S¥2 , Kocr: /- ©7
o Dase | ~ Mm - 1
At

el - A R A=

l % (B¢ | o0 | | . a3 ~3 g |
Right o8 | red i 9 . A | /.0
Proat & 784 31 o7 | |
Left o2 Z-2& 20 3 L4

h Rear o7 pa s | 53 22
Bottom 25 208 1 -3 1| 2% 3

dsmespteinn | <t | |3 80 f
Resslt: (Cheskons) | Aceept | o~ | Rejest

taspector: L _CA Al Date_S/5/69  NCR#

Al pude, ‘-.Jafo onr boss boctasend ap_o_._L
59
mmmmmmmmw

mnd indicate tota! number of shoets. Make sure shicld Identification is inchuded on each sheet.
4. Consult instrument calibrationsecords for instroment uncertainty.

1. Refer 1o F-Q-1806-1, Shield Efficiency Testing Surface Comection Fastors for an existing device model, or i

required when speeifically requeted.
3. Additional sheets may be used t describe results or indicate reading locstions wsing sketches. Number ali sheots

F-Q-1905-2. r2v. 3 9 Murch 2008

Page 1 of ]
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