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TES-3212 iv.

Rl
PREFACE TO REVISION 1 10/86

Revision 1 is in responseto a NRCrequest*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 three Sentinel 25D units constructed circa 1968: serial
numbers SN-005, SN-006 and SN-007. In response to the NRC request, a
summary of the information provided for this unit 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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COMPONENT/ASSEMBLY

Top Assembly

Shield Body

Shield Plug

Shield Specification

(Tungsten Alloy)

Generator Housing
(Shield Vessel)

Cast Generator Housing

Specification

Generator Housing Lid

(Shield Vessel Lid)

SENTINEL-25D

SN-005, 006, 007
CONSTRUCTED CIRCA 1968

DRAWING NO.

001D10000

001-70024

001-70025

001-80003
001-70036
001-70033

001-80005

001-40015

Regarding the generator housing
provides the casting details; Spec.

properties. After casting,

dimensions as per Dwg. 001-70033.

the hous

REMARKS

Included w/Aug. '86
submittal

Included w/Aug. '86
submittal

Included w/Rev. 1

- the shield plug
for the 25D units is
Detail-001

Included w/Rev. 1
(Appendix D)

Included w/Rev. 1
- see text below

Included w/Rev. 1
(Appendix D)

Included w/Aug. '86
submittal

(shield vessel), Dwg. 001-70036
001-80005 provides the material
ing was then machined to final

10/86
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APPENDIX A

DRAWING LIST

(August 1986)

A-1

The following drawings are included with and form part of this report.

Fuel Capsule - All Sentinel (LCG) =25 units.

Isotopes, Inc. Drawings:

001-20000
001-20001
001-20002
001-20003, Sheet 1

Sentinel-25D

001D10000, 2 Sheets
001-70024
001-40006
001-40015
001-70025, Sheet 1
001-70036
001-70033

Shipping Pallet - All Sentinel (LCG)

001-90039

Fuel Capsule Assembly
Housing

End Cap

Liner, Capsule

Generator Assembly 25D

Shield Body

Finned Lid for Shipping
Lid 25D

Shield Plug

Casting, Shield Vessel

Shield Vessel, Machined

=25 units.

10/86

Pallet Assembly: Sheets 1, 2, 3
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APPENDIX D 10/86

SPECIFICATIONS FOR SHIELD AND GENERATOR HOUSING MATERIALS

Included herein are the specifications for:

Spec. No., Title

Tungsten Alloy, Shield Body 001-80003, Shielding
and Shield Plug Specification
Forging Specification for 001-80004, Forging

Generator Housing Specification
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REVISIONS

- syM | PAGE

DESCRIPTION DATE APPROVED
A 5 Revised Table I; WAS Temperature 11/4/64 P. Aller
Property 70°F 1500°F .pra
0.2% Tensile Yield (PSI) 75,000 30,000 J.a. M
0.2% Compressive Yield (PSI) 75,000 30,000
~Jultimate Tensile Strength (PSI) 105,000 45,000
+ ‘|uitimate Compressive Strength (PSI) 105,000 45,000
Elongation at Fracture in Tensile Test (%) 7 ] g
Paragraph 3.4 WAS Martin NOW Isotopes
6 Paragraph 4.3 WAS Martin Marieéta Corporation NOW Isotopes
7 Paragraph 6.1l. 2 WA! WAS Martin NOW Isotopes : ,
B 5 Elongation at Fracture ih Tensile Test (Z) WAS 7 ROW S 12/2/684 P. Aller
ADDED PLATING CALOUT { THICKNESS # FAEA - 8.3 .99
cl . |- o7 er, sl d e
8 Added Approved Sources ¥ SELTION .0 1L g -
D 6 Appropriete engineering drewing wes pere. 3.1 in para. k.1 650 h
Add certification requirement in para. 4.3 220 | J.HicES
3.2 vas 3.1.1 in para. L.k
JHRIMNGS
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1.0

3.0

8COPE

1.1 Purpose - This specification estadliches the requirement for the
design and manufecture of the biologicel shield for e radioisotope

. fucled thermoelectric power generstor. The shielding is required

to unit the padietion from the generator ussembly.

- . ,f . . B T N

mne [ ke

REQUIREMENTS

The design and construction of the shield shall be 4in aceordance wvith

the requirements of thiec specificetion end any referenced specificetions

or cther docurents specified herein.

3.]: Meterial - 'lhc shield pieges shall e ta‘bricﬁted irom L tungeéea
slloy consisting primarily of tungsten with smell additions of
copper end nickel, or other metsls e&s binding egents. The materiel

gkell be formed by powder metallurgy techniques.

3.1.1 Density - The shield pieces shall have & den;ity at room

. temperature of not less than 16.9 grams per cubic centimeters

i

{611 pound per cubic gneh). o "\
3.1.2 Mechanical Properties - The materisl fn the shield shell

have the mecharical properties presented in Tsble I at &

aininum,.
~ FR ‘{ :: _:'r':' ,; a ":a:' ‘i _, . . :'.‘ -
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TABLE I (B)
Minimum Mechanical Properties
Temperature

Property 70°F 1300°F

0.2% Tensile Yield (psi) ;’ ; 75,000 25,500
g '0.2% Compressive nem (ps1) ) 75,000 G 25,500
Ultimate Tensile Strength (psi) 54,000 : 31,000
Ultimate Compressive Strength (psi). 94,000 31,000
Elongation &t Fracture in Tensile Test (%) ) 5 4

Tolerances - Tolerapcesﬂnot specifie& herein shall be held and

3.2
limited to good commercial standards. o7
3.3 Oxidation Reterding 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.
QED 3.4 Method of Assembly - Isoéﬁ%es will provide Fe base super-

L alloy bolts to hold the shield plug onto the shield body and
will assemble the shield 1n & hot cell following 1nsertion of'

& radioisotope filled fuel capsule (Ni base super-zlloy) into

the shield body.

PR AR
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3.5 Environment - The normal opersting environment of the shield pieces

will be &5 follows:
Temperature - 1200°F to 1600°F
Atmosphere - Argon - 99%

Balance - CO,, O H,N.‘

2 2
' AThe shield pieces will be opemted in e sealed chamber. Under

. emergency conditions the environment of pa.ragraph 3.3 myi_be :
experienced. )
L.0 QUALITY ASSURANCE PROVISIONS

k.1 Dimensions - The dimensions of the shield pieces will be checked
for compliance with the eppropriate engineering dmwing.

L,2 Integrity of Oxidstion Retarding Coating The shield pieces will
be inspected to determine the freedom of the o:d.dation resistance
coating from disfiguration. Any diefiguration, end in particuler
nicks, scratches and blisters, discernible with unaided eye, shall
be cause for rejection.

4.3 The everage density of both shield pieces shell be meesured by

Ead

weter disia]scement and weighing e.nd recorded. ﬁ}he average d_gensity .
" of the pieces, individusE]y, shall be not less t;en 16.9 gra.m..s“
per cubic centimeter. If the avezage density of the piece is less
than 16.9 grams per cubic centimeter, the part shell be rejected.
Certification of density shall be trensmitted with the shield pieces.
ke Materia.l Btrength Vexification - Best aste verifying the conformance - °,
of the material ‘used in the shield pieces to the mechsnica.l properties

requirements &t 7o°r of paragr&ph 3.1.2 gheall be transmitted with

poyss - -
- P L
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the shield pieces. Mzteriel property tests shell be run on test
pieces that are faﬁricated from the same rew materiel lots end
processed at the seme time as the shield pieces.
L.4.1 Vendor shall sutmit the test procedures elong with the
test results.
4.5 Vendor thall eubmit certification of materiel composition wit.h
the pleces.
5.0 PREPARATION PCR DELIVERY - Preperation for delivery shsll be in
eccordence vith best commercisl prectices with particuler cere teken
to insure thast the oxidation retarding costing is not nicked or marred
during transportatiox;.
6.0 ROTES
6.1 Definitions
6.1.1 Menufecturer or Vendor - The manufecturer or vendor shell

be the industrisl orgenization ewsrded the procurement

£o agreement ‘of vhich this épecihcation ‘becomes a part.. C e

LR SRT
- - -

.@ l 6 1° ,. IBOtOPeS - ISOtOpes shall beTeledyne Isotopes, Nuclear
27\

‘\ ) Systems Divlsion. 110 W. Timonium Rd., Timonium, Md._ 21093
@ 7.0 AP}’BOVED SOURCES " ,_._._.4,-&.-‘;‘;'_;'. ;‘,.- " [N

17, ‘ylvents mectr'ic Products, Inc. . ohaxh Ul

ola’ -e

Chemicel and Mrtallurgical Division
Towande, Pennsylva.n:la 18848

P

. 2. Kennsnmeteal, Inc., 4 A T .
__‘Latro'be, Pennsylvan:la 15650 o o T

- @ 8. -'PowderAlloys"."' ff_,- S SR el T
Clifton, New Jersey 07013
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SPECIFICATIONS

1.0 SCOPE

1.1 Purpose - This specification esteblishes the requirements for e
forging billet suitsble for mechining to finish dimensions for
use &8 & pressure vessel for deep see immersion.

20. APPLICAELE DOCIMERTS

2.1 The following documents form e part of this specification to the
extent specified herein. Unless othervise designated, referenced
documents shell be to the issue in effect on July 7, 1967 except
that the supplier may use leter issued end/or superseding documents
vhen such requirements would not ceuse degredetion, non-interchangesbility,
re-quaslificetion, increased cost or schedule delay. '

+ QRA-367
6061-'1'6 Forging

3.0 REQUIREMENTS |
| 3.1 Genersl - The forging shsll be in accordanceiith the requirements
of this specificetion end eny referenced specificetion end/or other
documents epecified herein. In case of conflict between the require-

ments of this specification end eny referenced document, the require-
ments of this specificetion shell govern.

3.1.1 Msteriel - The forging shall be febriceted from Aluminum Alloy
of the composition 6061-T6, per QRA-367.

k.0 QUALITY ASSURANCE PROVISIONS ) :
4.1 Inspection - The forging shall be inspected end verified per the
requirements of QQA-367.

5.0 FREPARATION FOR DELIVERY

5.1 Peckaging - The packeging shsll conform to consolidated freight
clessification rules and Interstete Commerce reguletions to insure
safe delivery to the éestination et lowest weight end smallest size.

. .
6.0 Ano-ms-_.;;’ e Ml LT PURSCEI

“a

. e
. -

6.1 Definitions -
_ 6.1.1 Manufacturer or Vendor - The menufecturer or vendor shall be

the industriel orgenization evarded the Procurement Agreement
of which this specification forms & part.
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6.1'2

Martin - Martin shall be the Martin Marietta Corporetion,

Nucleer Division, Beltimore, Marylend 21203.
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