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FORM fJEC-7 * U.S. NUCLEAR REGULATORY COMMISSION gco APPROVED EY GAO

YoCPnsic APPLICATION FOR LICENSE TO EXPORT NUCLEAR
' * ms 22stRoss2)

MATER |AL AND EGUIPMENT (SeeInstructions on Reverse) y

1. APPLICANT'S |.. oATE OF APPLICATION |iCOMON' 'Oh'
b. APPLIC ANT'S REFERENCE 2.NRC a. LICENSE NO, n b. DOCKET No.

'\t00% C' G5-13-80 uSE :USE :

3. APPLICANT'S N AME AND ADDRESS | RlS 4. SUPPLIER'S NAME AND ADDRESS |RIS
(Complete if applicant is not supplier of material)

REUTER-STOKES, INC.

D. STREET ADDRESS NAME IMI ''T TC8 1

18530 SOUTH MILES PARKWAY

c. CITY STATE ZIP CODE b. STREET ADDRESS
CLEVELAND OHIO 44128 '

T/P,;n t
,

d. TE LE PHON E NUMBE R (Area Code -IVumber - Extension) c. CITY
_ ./,i'L SFGRDS STATE ZIP CODE

216-475-3434
5. FIRST SHIPMENT 6. FINAL SHIPMENT 7. APPLICANT'S CON TR ACTUAL 8. PROPOSED LICENSE 9. U.S. DEPARTMENT OF ENERGY

SCHEDULED SCHEDULED DELlVERY DATE EXPIRATION DATE CONTRACT NO. //f Known)

12 months after Same as 5 Same as 5 1 year from
order receipt date of issuance

|~ RIS ' T - -A 11. ULTIMATE END USE ! ' ''' ' ' ' '

Aio. ULTIMATE CONSIGNEE
(include plant or facHity name) .NAME

GOVERNMENT OF INDIA TARAPUR REACTOR

b. STREET ADDRESS INDIA |

DEPT. OF ATOMIC ENERGY 3rd Floor IN-CORE NEUTRON FLUX MONITORING.
c. Cll't - ST ATE - COUNTRY Bombay,

Mohntta Building, Palton Road, India 400 001 11.. EST.DATE OF FIRST USE
'"" ~''' 13. INTERMEDIATE END USE |~~~'* W 'N? j12. INTERMEDIATE CONSIGNEE - | ' Ris -

s.NAME
NONE

b. ST REET ADORESS

c. CITY - STATE - COUNTRY

13a. EST. DATE OF FIRST USE
* - 15. INTERMEDI ATE END USE | - 4- *14. INTERMEotATE CONSIGNEE | RIS . *

a.NAME
NONE

b. STREET ADDRESS

NCE
c. CITY - STATE - count RY

15a. EST. DATE OF FIRST USE
16. 17. DESCRIPTION 18. MAX. ELEMENT lo. MAX. 20. MAX 21.

NRC (include chemical andphysical form of nuclear material;give dollar value of
WEIGHT WT. % ISOTOPE WT. UNITUSE nuclear oquipment and components)

~ 15 pCs. RS-C6-1100 LPRM (LeCal Power Range Monitc r)
assembly for in-Core flux mapping in a BWR. For ~

N/A N/A N/A. - -

> ' all 15 pCs. there are 0.082 gms of elemental
U-235. Therefore, this application is for a
Component 11 Cense only since the quantity of
U-235 is less than 3gms.

'

.

.

T c'.
.3

22. COUNTRY OF ORICIN.- | 23. COUNTRY OF ORIGIN-SNM | 24. COUNTRIES WHICH ATTACH |"'E
^'

'

SOURCE MATERIAL WHERE ENRICHED OR PRODUCED SAFEGU ARDS (If Known) .

USA USA
-

25. ADD 1T1ONAL IN F0RMATION (Use separate sheetif necessary)

See attached data sheet 9.12 THIS DDNIMENT CONTAINS
80 05 23 e gm P00R QUAtiTv PAGES

2S. Tsm i.cao, c.,,i,. in.. ni. .PP ic.. ion i. ,,.....a in con,o,mi,y .i,s T.,i. io. Coa. o, F.o...i R . . on .no is.. . i in,o,....on in ....i

crglicGtion is co...ct to th. best o, his/h.r knowledg..

27. AUTHORIZED OFFICIAL *)E SMu N 8$%
b. TITLE
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"!I $M Engineering Data Sheet 9.12 i

hym R
' gggt g7I" RS-06-1100
f. g@i" Loca Power

.

4 Range Men' torM
. !!L d (LPRM) Assemb y.

a., -

n

!$i M For: m -

, S M_. @ ,| E use in your
! E General Electric Company

jij ~"
! M_ Design BWR

.W ggA eisii
$r %df. j The RS-C6-1100 is Reuter-Stokes' proven LPRM. , ,

gpg f C assembly which is electrically and mechanically
]2;S,$ .3 s -- a

,

% . interchangeable with the General Electric Company;

g*N " * We4
,

i design for BWR core instrumentation.
The assembly including fission chambers,? --__

MS M calibration tube, plunger, seal plug and gland is to
d- E the exact dimensions required for direct replace-f
I.[# =_ ment in the core support structure of all BWR
Eg ;g reactors using standard removal and replacement

y procedures.
- Reuter-Stokes has exterisive experience in the

- - design and manufacture of m,miature fission3 _

P - chambers of the type used in thu LPRM assembly.
n Features incorporated into the design are based on%g

MGB our experience as well as the need to provide an

Ii[N o[ interchangeable unit. In addition the design has
-M been thoroughly tested in BWR operation.p
& State of the art welding and ceramic to metal=,

$jgj%.[@:
bonding is used throughout the detector manu-:

facture. Particular care has been taken in the design
,,

- ;;,M ~ ~+ and manufacture of the seal between detectorand.

4 detector lead cable.

,
p" Design of the Reuter-Stokes' LPRM conforms

to the ASME Boiler and Pressure Vessel Code.a
! L. 4 Manufacture and testing is to meet the requirements

'
! of Class 1 E Safety Related Nuclear Instrumentation.

.
The company is listed as a qualified supplier in the
U.S. register ci the Coordinating Agency for Supplier

y.

i --
-- Evaluatica (CASE) and the USNRC report on License

,

Contractor and Vendor Inspection Status.

.m _,

- sm'

_ _ _ . - . _ _ _ _ _ _ _ _ _ _ _ _
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Specifications % W MME A '
I

M m a;ipme45y. M. g|ig!gMNiinkmm Wra: 1Pgr

_ 0,) d |
7"=M W,f }. g ,. W g .

M %;. & l ,2 & J , Q V
' ~~M% ' * %m . .%y*"MWF.g 4~w' g* ; "g"r%* *MECHANICAL 1~

a W 4 iW4.".% { n p {pg.p:m % ~W -

I
YdSee ske ch (on front side) for a brief overall outline of mechanical . e.d.% ..p.4 . ,

,

w -

? awe $k@mNQM
configuration. Detailed drawings are supplied with each offer and with W n

e, MM N %$1Ilod @each shipment.

MATERIAL
,

' '
s . fjAll rnaterials are in conformance with required codes for irtcore safety *

h)
:

'

Mg
$

Y MirelatEd equipment Following are specificaDons on certain key materials

) yM] hSAssembly housing. . . . . . . . . .. . 304 Stainless steel E'.
.

[ jQ -. '" ' W.- %
y

. .. . 304L Stainless steel kDetector: Outer shell .

1 hTitanium || C. 7A ouTECToR"
"

Inner electrode. . .. |
..

4
'
k |

' ' ~ ~ ~

j P 7Detector coaxiat cable:

Outer sheath. . 304L Stainless steel g W '

@k50g0 My*a$@mhkhhg [
:

Center wire. . 304L Stainless steel o

Of detector cable. High purity Aluminum 0xide 4
'~

~ MDETECTOR_A &_CG plasulation. Of detector. High purity Aluminum 0xide a,,

.
. g?TQM; 5d

d T M g.;g w .; 3 7 d % M
,

Of connector. . . . . . Rexotite T - 'TQ 7 4"
...

Neutron sensitive material. Uranium >90% enriched in 235U T S T'
My %|m.gvn.fJ4rf# WMigMWWM:

- '$+Ha dA* We w.. a _

wp 'Z
G.%L 4 wWk

m p w %C g @% p@Y$R' h.~ ~ S $.
0[N I @aM25 T IMTYPICAL OPERATING CHARACTERISTICS .LM

g g q q ETEC DN @"fyp" 4 <u my

j%y(Ea,h of four detectors in the assembly).

] og;,gjg@ .Q ]% 4 6 [M A W J M S : t /b M ; F C M
Thermalneutron sensitivity ; o 1.g

@n o:m w emm %r k@wimdp%sm-
y-C

JIn BWR Spectrum. 1 x 10-" amp /nv 20 % ' '

u: . mm
(To 1.5 x 10-" amp /nv on request) w 200 we he--E - e a

w%w=p g bM4, cO dWY~=39 p,d *4.m.m-- %q ep evMrwhv etwThermal neutron flux range. . . . . 1.4 x 10'2 to 1.4 x 10" ny *As

MdN+ hh}pMyh/MN25hNGamma sensitivity. . . . . . . . 2 x 10-" amp /R/hr 20% $N I_
k'NM UM*MCDeviation of neutron signal from 43 9
NQk.~A

#

phi? N$$kj #@ Ilinearity at nominalvoltage. * 1%

$"Mb(p
. ... .. . ..

hh) 37ghf
.

h y p
p . ,rA W_ M. w u g n; ?r'd S' M M W'9..E

Operating voltage: Range. . . . . . < 200V. .... ..

! MhiWbNominal. . . . ........ 100V n % r-.... m
Burr >up life . . . . . . . 2.5 years @ 6.7 x 10" n/cm sec-'

g$ %;;rpermeW*h -gn y ,o gyg3nogggg3,ggyg 34,.
,,ng-g

a wyin a BWR spectrum >

VOL NvR
AM,POSMVOLTAGE.(p[TS)''O "NNN.Q Q< $^ 5'MA@'

I

e % gS Q R g M ~ %y y + INY M.9
This value corresponds to a 4 ccy *Mg% w e <

ke@4g 'sensitivity reduction to 5:1 of Q A^fysg h 'g~xp Wg kneutron to camma signal. 1.
F gM3 h1Impedance:

Q%gpgpg 9m.gy,gg{Ng.gg j'y
Resistance e 25o c. . . >1 x 10" ohms (w/o connector)

Resistance e 4e c. . . . . >1 x 10' ohms (w/o connector) peg
b b M ;:t a W M Q p! Q A b 7 [. 3 % r /~ M@ Wycamcitance: cable . . . . . . . . . . . . . . . . . - 300 pf/ meter

* f$;;s5;QgR &n
Valtt?ck@dEC[fhubWhM *DM.M N h M St @" %^$'

k "MAXIMUM RATINGS dC
Voltage . . . . . . . . . . . 200V...... ...... .......

Design Temperature: (Continuous). . . . . . . . . . . . . . . . . 600 F [, 4g@a_..,,s4.pfsq.,. '~ .g y gig h #
o. m .m . -g %v WmDesign pressure: (Extema!). . . . . . . . . . . . . 1250 psig(nominal)

.. - s f r~ A < y a
v.*.

. -~~c .. .x =. y:t . - .

b
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n"4%f.3 e mr y. .q=;.r.mw,mm+w.M. Nk+L. wm.w.h?PM=. ). L 91f..: .Wm+ et -

7, ;
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