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FORM PhtC-7 US. NUCLEAR REGULATORY COMMISSION APPROVED DY GAO

** h-18)' ots 22smoss2;
loCrR tio APPLICATION FOR LICENSE TO EXPORT NUCLEAR

MATERIAL AND EQUIPMENT (SeeInstructionson Reverse /
.

:|)( Q )W d', M M //8d 28
a. LICEf;SE NO. b. DOCKET NOE F APPLICATION b. APPLIC ANT'S REFERENCE 2.NRC

1. APPLICANT *S |a. DAUSE 4-80 V-8551 USE,

3. APPLICANT'S NAME AND ADDRESS | RIS 4. SU? PLIER'S NAME AND ODAliSS | RIS
(complete it applicant is no t suppher or materiat)

3 NAME
REUTER-STOKES, INC. _ _ m n, n c,

#' ~'d INib. STREET ADDRESS a.NAME
18530 SOUTH MILES PARKWAY

b\ STREET ADDRESSc. CITY STATE ZIP CODE ,p,-
r * ,7 p . , . . .. w R t'"

CLEVELAND OHIO 44128 !SD _

d. T E LE PHON E N UM B E R (Area Code - Number - Extension / c. CITY % [,i. sal'L bt WW STATE ZIP CODE

216-475-3434
S. FIRST SHIPMENT 6.. FINAL SHIPMENT 7. APPLICANT *S CONTRACTUAL 8. PROPOSED LICENSE 9. US. DEPARTMENT OF ENERGY

SCHEDULED SCHEDULED DELIVERY DATE EXPIRATION DATE CONTRACT NO. ///Known)

90 Days after 90 Days after 1 year frOm
Ucenses after90 D

! License License issuance
* * 11. ULT! MATE END USE | I10. ULTIMATE CONSIGNEE k I'!D

'

(include ptant or txitity name) .
,,9,,,

LABORATORIO ENERGIA NUCLEARE APPLICATA LABORATORIO ENERGIA NUCLEARE APPLICATA
DELL ' UNIVERSITA DI PAVIA VIALE TARAMELLI : 0b. STREET ADDRESS

DELL ' UNIVERSITA DI PAVIA VIALE TARAMELLI 10 271000 PAVIA ITALY
c. CITY - STATE - COUNTRY

27100 PAVIA ITALY 11a. EST. DATE OF FIRST USE

12. INTERMEDIATE CONSIGNEE | filS 13. INTERMEDI ATE END USE |'
**"#"' INTERMEDIATE CONSIGNEE WILL RECEIVE

SHIPMENT, BUT WILL NOT USE PRODUCT.
b. S1 HEET ADDRESS HE WILL RESHIP TO ULTIMATE CONSIGNEE.

c. CITY - STATE - COUNTRY

133. FST. DATE OF FIRST USE

14. INTERMEDIATE CONSIGNEE | A.% 15. INTERMEDIATE END USE |

s.NAME

b. STREET ADDREES

c. CITY - STATE - COUNTRY
15a. EST. DATE OF FIRST USE ,

16. 17. DESCRIPTION 18. MAX. ELEMENT 19. MAX. 20. MAX 21. f
NRC (include chemicaland physical form of nuclear -aterial;give dolic? valua of WEICHT WT. % ISOTOPE WT. UNIT
USE nuclear rouipment and components}

UEICI E'OEECCTIZE '.C UC 0" ITTTff! CUT T '.CE I.^p- 4 M
S

.

OF REUTER-STOKES MODEL RS-C3 2510-114 RADIATION
DETECTOR. EACH DETECTOR CONTAINS 1.4 (GRAMS)
URANIUM. FIGURES AT RIGHT ARE FOR THE TOTAL OF'

~

1 (ONE) DETECTOR TO.BE SUPPLIED. VALUE OF EACH
DETECTOR IS $17,15.00 (U.S.).

;, :
t -

: .

22. COUNTRY OF ORIGIN.- |- 23. COUNTRY OF ORIGIN.-SNM | 24. COUNTRIES WHICH ATTACH | i|

SOURCE MATERI AL WHERE ENRICHFD OR PRODUCED SAFEGUARDS (// Known/ ||
USA ||

i USA
Mi, ADDITIONAL INFORMATION (Useseparate sheetif necessary)

ENGINEERING DATA SHEET 9.08 8005210140
26. The applicant certifies that this applicat;an is prepared in conformity with Title 10. Code of Federal Regulations, and that all information in this

application is correct to the best of his/her knowledge. Mr. Joseph D. Skarupa

b. TITLE
27* TEXPTEIM00FFICIAL a. Sl]TURE
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RS-C3-2510-114
FissionCounter
Chamber

'

For
Reactor Control
(Wide Range)
The RS-C3-2510-114 has proven itself as the
standard high-sensitivity fission counter /chambt r
for wide range reactor instrumentation.

Itis designed for measurement of the neutron
flux levels from shutdown to full power of nuclear
reactor. The detector can be used to detect indi-
vidual neutrons (counting mode) to 10' nv in the
presence of an incident gamma flux of 10e R/hr.

It can also be used as a wide-range neutron
sensor in conjuction with mean-square-voltage
(MSV) type circuitry over a range of 10* to 10m nv
in the presence of an incident gamma flux of 10e
R/hr.

Operation, as specified here,is greatly de-
pendent on associated electronics. All data pre-
sented here is based on measurement using a wide
band pre-amplifier such as the model PA-5
manufactured by General Atomic.

Concentric cylinders with uranium coatings
provide the neutron sensitive area. Aluminum alloy
is used in construction to minimize neutron ab-
sorption and residual activity. All seals are directly
bonded ceramic to metal. insulators are high-purity
alumina ceramic and are designed to assure stable,
long-term noise-free operation of the chambers
even at elevated temperature.

This chamber meets the U.S. Specification RDT
C15-1T" Fission Type Neutron Detector Assembly"
which is part of LMFBR instrumentation develop-
ment. It can be supplied to the RDT specification
which includes integral cable detector housing and
cable seals for minimum interference from exter.3al
noise. The sketch on the back shows this design

a which is designated Reuter-Stokes model RS-E1-
0050.

Another version of this chamber has a 40"
sensitive length for core flux averaging in power
reactors and is designated model RS-C3-2540-102.
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CABLECO' DUfT. ,I N 'Uh NN
'

N

MECHANICAL M ' * b# 5Mdk.c1 CAB .
~ 6 RIGID s bMaximum diameter. . . . . . . . . . . . . . 8.02 cm M.g UIT'e v ,L.:J. ELECTRICAL

-s3
.. .

Max! mum overall iength. . . . . . . . . . . . ... . 33.18 cm U N ;, ; NE ONj y
Connectus .. . To HN hoNo~ g;~ , o i %a Cu

LE- b
.,,

n y....... ..... .. . . ...

tENoTuNet weight. . . 2.4 kg
,

g~p@e; %%a+. ............. . .. .. -c 3

W 'i hCABLE %fe n ! f ;,n,

b I$ $ [ [[!MATERIAL
[ :ff [,I % [ h;6'.gOuter shell and inner electrodes. . . . . . . . . . 1100 Aluminum yyF47.:s : _," 4 : Q ^Au

g{MLEbn.- ~

T

.

Connector . . . . . . . . . . . . . . . 6061 Aluminum 3bb' Il R ENDS
'

. ..
,

Insulaticrt Detectar. . . . . . . . . . . . . . Alumina ceramic rgCTOR ,'d 'gg$,fh:Tbh~ E 7 7Connector . . . . . . . . . . ... . Alumina ceramic E % h0 CAP OVERhf' |2

Neutron sensitive material. . Uranium enriched > 93% in U-235 % . DETE y j g %3A 4

Total quantity U-235 = 1.3 gm D 3 : * 3 % *@BF2pZ2

DETECTOd2cfMJ4" b : !,q -1 ; LENGTH q 9>

CAPACITANCE (See Note 1) k # w } E US F W'JELE TATIC E 3

k.['@@ g y g g @@g! ]ELECTROSTATI'C

Signal electrode to shell. . . . . . . . . . . 150of 5 i ? ?n. .. .

tiMMipiHV electrode to snell. . . . . . 250 pf

41NSUl.A S7 d
. .de.. . . ..

l

41|y > , SHIELD CAN ': -RESISTANCE @ 25' C M 80 AdE5ANid!S$illITEAbkBLES'M?
~

.

;

Signal electiode to shell. . . . . ... 100 ohms (minimum) MSUPPLIED WITH MINERACOXIDE INSULATED _ CABLES w
HV electrode to sheil. . . 10'2 ohms (minimum)

,

. .... m- 7.m m ,

bh'a9%72QtMS%@N % ~M65%%4 M,._~~ "" * g~kIh.M 'MkMAXIMUM RATINGS 7 "

inter-electrode voltage. . . 1000 Volts W
~ ''ijg? y@M*My? %... .... . . .. .

b u;:W. MTemperature. . . . 300 C "
. ... ...... . . ..

;w y wpm
8um-up life. d6m;

for 10% decrease in sensitivity. 3 x 1020 nyt(thermal) 4 .McpOE ' li hb...

0
alpha cutoff I M n? I

TYPICAL OPERATING CHARACTERISTICS - h Of $%dd k
(See Note 2) 1 hheps g, ,

AC thermal neutron sensitivity. . . . . . . . . . >1 x 10-SV2/nv p . m~-

DC thermal neutron sensitivity. . . >1.2 x 10-uamp/nv 20% E Q;
Counting sensitivity @ alpha cutoif. . . . . . . . . . . . 0.7 cps /nv v:
AC gamma sensitivity. . . . . <1 x 10 "V2/ft/hr MI........

1

00 gamrna sensitivity. . . . . . . . . . . . < 5 x 10-" amp /R/hr ws
m i|

AC neutron /AC gamma ratio. . . >4.5 R/hr/nv UC !...... ...

AC alpha and noise component. . . . . . . . . . 104 nv equivalent -t
. 8!DC alpha current. . . . . . . . . . . . . . . . . . < 8 x 104 amp .

.+

oW ,.,
Voltage range. . . . . 400 to 700 Volts s M D !|

#
... .. . ... ...

Thermalneutron flux range h'E$I |
'

, . hiIn counting mode . . . . . . . . . . . . . . . . . . . . . . . . . to 10e y * 'n

in MSV mode . . . . . . . . . . . . . . . . . . . . . >104 to 10'onv .- s
MI 70 ETTING "v. -

7
NOTE 1: With other electrode grounded.

NOTE 2: Operating characteristics are greatly dependent on electronics.

W, MIN.7~All data presented here is based on measurement using a a R F
band preamplifier such as the rnodel PA-5 manufactured by

"
.

N ..~..

'

General Atomic. -
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