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TES-3202 iii.

PREFACE TO REVISION 1 !

Revision 1 is in response to a NRC request* to supply component drawings
for each of the Sentinel 25 series generators for the following components:

Shield Body
Shield Plug

Generator Housing (Shield Vessel)
Generator Housing Lid (Shield Vessel Lid)

There were eight Sentinel 25F generators constructed. The first five,
serial numbers SN-012 through SN-016, were built circa 1970. These five
units were constructed in accordance with assembly 008 of the top assembly
drawing (0OlF10000) included with the original issue of this report. The
units were fueled with the strontium titanate fuel form.

The remaining three units, SN-022 through SN-024, were built in 1976 to
assembly 019 of Dwg. OOlF10000. These three units were fueled with the
strontium fluoride fuel form.

In response to the NRC request, a summary of the information provided
follows. :

* U.S. NRC Letter FCTC:CEW 71-4888, dated 23 September 1986 from Charles E.
MacDonald to John W. McGrew (TES) with enclosure.
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UNITS

SN-012 through 0l6
SN-022, 023, 024

COMPONENT/ASSEMBLY

Top Assembly

Shield Body

Shield Plug

Shielding Specification
(Tungsten Alloy)

Generator Housing

Generator Housing Lid

SENTINEL-25F

APPROXIMATE
DATE OF CONSTRUCTION

1970
1976

DRAWING NO.

001F10000

001-70009

001-70060

001-80003

001-70070

001-40025

iv.

FUEL FORM

SrzTio3

SrF

REMARKS

Included w/April '85
submittal

Included w/Rev. 1 -
Appropriate shield

body is detail 005

of this drawing

Included w/Rev. 1 -
Appropriate shield
plug is detail

003 of this drawinyg

Included w/Rev. 1
(Appendix E)

Included w/Rev. 1 -
Housing is construct-
ed of 6061-T6
aluminum

Included w/Rev. 1

Rl
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Included in this appendix are the drawings relevant to the generator

D-1

APPENDIX D

DRAWINGS
(April 1985)

configuration and current shipping package.

DWG. NO.

001F10000
001-70009
001-70060
001-70070
001-40025
001-90039

DESCRIPTION
SENTINEL 25F Top Assembly Dwg.
Shield Body
Shield Plug
Housing, Generator
Lid Assembly

Pallet Assembly (Sheets 1, 2, 3)
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APPENDIX E
SPECIFICATION FOR SHIELD MATERIAL

Included herein is specification 001-80003 for the tungsten alloy
material of the shield body and shield plug.
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1.0 8COPE
1.1 Purpose - Thie specification establishes the requirement for the

design and manufecture of the biologicel shield for e radioisotope
. fueled thermoelectric power generestor. The shielding is required
to 1imit the radiation from ghe geperator assembly.

Bo mxcmsnocmm S
3.0 REQUIREMENTS

The design tnd construction of the shield ohan be 4in nccordance vith

the requirements of this specificetion end any referenced specifications

or other documents specified berein. '

3.0 Materiel - he shield pieces sball be febricated from [ tungsten
alloy consisting primsrily of tungsten with smell additions of
copper end nickel, or other metals es binding egents. The materiel
ghall be formed by powder metallurgy techniques.

3.1.1 Density - The shield pieces shell have & den;ity at room
. temperature of pot less than 16.9 grans per tubic centimeters

4{.611 pound per cudic fneh). ‘ e %

3.1.2 Wechanical Properties - The material {n the shield shall

have the mechanical properties presented in Table I as &

esinfrum.
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TABLE I (B

Minimum Mechanical Properties

Temgerature

ProEri_.x 70°F 1300°F
0.2% Tensile Yield (psi) ) . 75,000 25,500
0.2% Compressive Yield (psl) L h 75,'000 : o 25,500
Ultimate Tensile Strength (psi) T 94,000 - © 31,000
Ultimate Compressive Strength (psi) 94,000 31,000
Elongation at Fracture in Tensile Test (%) © ) 4

3.2 Tolerances - Tolerances not specifie& herein shall be held and

limi ted to.good commercial standards. )
3.3 Oxidation Retarding Coating - The surfaces of the shield pieces
@ shall be plated with chrome plate to a thickness of 4 to 6 mils.
per standard plating processes.
@ 3..4 Method of Assembly - Isot?pes will provide Fe base super=-
. alloy bolts to hold the shield plug onto the shield body and

will assemble the shield in a hot cell following insertion of )

8 radiocisotope filled fuel capsule (Ni base super-slloy) into

the shield body.
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3.5 Environment - The normal operating environment of the shield pieces
will be &s follows: '
Temperature - 1200°F to 1600°F
Atmosphere - Argon - 99% .
,‘H K.

2 2
The shield pieces vill be operated 1n e sealed chamber., Under

Balance - CO,, O

. emergency conaitions the environment od‘.’ para.gra.ph 3.3 may be
exper.lenced.
L.0 QUALITY ASSURANCE PROVISIONS

L.l Dimensions - The dimensions of the shield pieces will be checked
for compliva.nce with the eppropriete engineering dmwing.

4.2 Integrity of Oxida.tion Reta:ﬂing Coating The shield pieces will
be inspected to determine the freedom of the o:d.dation resiste.nce
coating from disfiguration. Any disfigurstion, end in particulsr
nicks, scratches end blisters, discernible with nna.ided eye, shall
be cause for rejection.

4.3 The average density of both shield pieces shell be mea.sured 'by
water displaeement and weiéhing and recorded. Sj'fhe average density - i

of the pieces, individually, ehell be not less then 16.9 gra.m‘;“
per cubic centimeter; If the averaée density of the piece is less
than 16.9 grams per cubic centimeter, the part shell 'bé rejected.
Certificetion of density ghaell be transmitted with the shield pieces.
h y Material Btrength Venﬁcation - Test data verifying the confoma.nce N 5
of the material used in the shield pieees to the mechan:lcal properties

requiremente et 7o°£' of paragraph 3.1.2 ehall be trenemitted v:lth

hadi e = meer @ .
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the shield pieces. Materiel property tests shall be run on test
pieces that are taﬁricated from the same revw materiel lots and
processed at the same time as the shield pieces.
L.k.1 Vendor shell subtmit the test procedures elong with the
test results.
‘4.5 _Vendor shall sulmit certificetion of mat_crial con:position vit_h
| ;tne'vieces;‘ S o
5.0 PREPARATION FCR DELIVERY - Preperation for delivery shsll be in
eaccordance with best commercisl practices with particular care taken
to insure that the oxidation retarding coeting is mot nicked or marred
during transportation.
6.0 NKOTES
6.1 Definitions
6.1.1 Mznufecturer or Vendor - The manufecturer or vendor shsll
be the industrisl orgenizetion ewarded the procurement
KR

agreement of vhich this épeciﬁcation ‘becomes 2 part.. S

i_'"é. 1.2 _' Isotopes - Isotopes shall be Teledyne Isotopes, Nuclear

F
2y

K Lty

ﬁ®. :

\ Y..S_‘ystems Divi.s.ion, 110 W. Timonium Rd., Timonium, Md._ 21093
@ 7.0 APPROVED BOURCES ' __,.-_,: L 'f."{_:% ;- "-."i- s T
1;'; ) Sylvania. Electﬁc Products R Inc. N :m . - o

Chemicel and Metallurgicel Division
Towanda, Pennsylvania 18848

. 2. Kennametal, Inc. L -
et ‘:"I.atrobe, Bennsylvan:la 15650 Deoeanto o Ll

@ 8. k.PowderAlloyr;:“ T EE R e
Clifton, New Jersey 07013 e
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- e
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" THIS PAGE IS AN

OVERSIZED DRAWING
OR FIGURE,

THAT CAN BE VIEWED AT
THE RECORD TITLED:
DWG. NO. 001-70039

- SHIELD VESSEL
MACHINED |
WITHIN THIS PACKAGE...OR,
BY SEARCHING USING THE
'DRAWING NUMBER:
001-70039

- NOTE: Because of this page’s large file size, it may be more convenient to

copy the file to a local drive and use the Imaging (Wang) viewer, which can be
- accessed from the Programs/A ccessories menu.
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