
NRC FORM, SIS U.S. NUCLE AM S E tuLATOR Y COMMISSION
'(1448 APPROVEJ SY oms
to CF2 30* 32,33,34, 3106 0130
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INSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION. SEND TWO COPIES
OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED Bf LOW.

PSOERAL AGENCIES FILE APPLICATIONS WITH: IF YOU ARE LOCATED IN:

U.S. NUCLE AR lilEGULATOR Y COMMIS$10N ILLINOIS, INDI ANA. IOWA, MICHIGAN, MINNESOTA, MISSOUR1, OHlo, OR
DIVISION OF FUEL CYCLE AND MATERIAL SAFETY,RMSS WISCONSIN, SEND APPLICATIONS TO:
RASHINGTON,DC 20665

U.S. NUCLE AR REGULATORY COMMISSION, REGION Ill
ALL OTHER PERSONS FILE APPLICATIONS AS FOLLOWS,lF YOU ARE M ATE RI ALS LICENSING SECTION
LOCATED IN: 799 ROOSEVELT ROAD

GLEN ELLYN,IL 60137
CONNECTICUT, DELAWARE, DISTRICT OP COLUMetA, MAINE. MARYLAND,
MANACMUSETTE, NEW JE RSEY, NEW YORK, PENNSYLVANI A, RMODE ISLAND, AR K ANSAS, COLORADO, IDAHO, KANSAS. LOutsl ANA. MONTANA, NES R ASK A,
OR VERMONT, SENO APPLICATIONS TO: NEW MEXICO, NORTH DAKOTA, OKLAMOMA, SOUTH DAKOTA TEXAS, UTAM,

U.S. NUCLE AR REGULATORY COMMISSION, REGION 1
*

NUCLE AR MATERI AL SECTION S U S NUCLE AR REGULATORY COMMIS$10N. REGION IV
S31 PARK AVENUE MATERIAL RADIATION PROTECTION SECTION
KING OF PRUS$1A,PA 19408 511 RYAN PLAZA DRIVE, SUITE 1000

ARLINGTON TX 76011
ALASAMA, FLORIDA, GEORGI A, K E NTUCK Y, MISSISCIPP1, NORTH CAROUN A,
PUE _TO RICO, SOUTH CAROLINA, TE NNESSE E, VIRGINEA, VIRGIN ISLANDS, OR ALASKA, ARIZON A, CALIFOR NI A, M AW All, NEVADA, OR E GON, W ASHINGTON,
WEST vtRGINIA,SENO APPLICATIONS TO; AND U.S. TERRITORIES AND POSSESSIONS IN THE PACIFIC, SEND APPLICATIONS

TO.
U S. NUCLE AR REGULATOR Y COMMIS$10N, REGION il
MATERIAL RADI ATION PROTECTION SECTION U.S NUCLEAR REGULATORY COMMISSION, REGION V
101 MARIETTA STREET, SUITE 2900 MATERIAL RADI ATION PROTECTION SECTION
#,TLANTA,GA 30323 1450 MARIA LANE, SUITE 210

WALNUT CREEK,CA 94596

PentONS LOCATED IN AGREEMENT STATES SEND APPUCATIONS TO THE U.S. NUCLEAR R EOULATORY COMMIS$lON ONLY IF THEY WISH TO POSSESS AND USE LICENSED MATERIAL
IN STATES SUBJECT TO UA NUCLEAR REGULATORY COMMIS$10N JURISDICTION.

1. THIS IS AN APPLif'ATION FOR (Check appropraele imm) 2. N AME AND MAILING ADDRESS OF APPUCANT (factode Ep Codel

T A. NEW uCeNSE Measurex Systems, Inc.
c/o Measurex] e. AMENDMENT TO tiCENSE NuM.ER

C. RENEWALOF tiCENSE NUMeER One Results Way
- Cupertino, CA 95014
3. ADDRESS |ES) WHERE LICENSED MATERIAL WILL DE USED OR POSSESSED. ATTN: RADIATION SAFETY OFFICEMeasurex Systems, Inc.
1834 Walden Office Square
Suite 550
Schaumberg, IL 60195

eL AAME OF PERSON TO DE CONTACTED ASOUT TMis APPLICATION TELEPMONE NUM8ER

Elsa Nimmo, Radiation Safety Officer (408) 725-3127
SUOMIT ITEMS S THROUGH 11 ON 84 m It'* PAPER. THE TYPE AND SCOPE OF INFORMATION TO BE PROVIDED IS DESCRIBED IN THE LICENSE APPLICATION GUIDE.

S. f.ADIOACTIVE MATERIAL
. Element and mess number, b. chemical end/or p8% sacat form, and c. mesim m amou t 6 PURPOSE (S) FOR WHICH LtCENSED MATERIAL WILL SE USED. l

a. u n
e* wm lie consmo et on, we ume.

1

7. I D V1 UAL 5 R SPONS BLE FOR R ADIATION SAFETY PROGRAM AND THEIR
8. TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED ARE AS.

9. F ACILITIES AND EQUIPMENT. 10. RADI ATION SAFETY PROGRAM

12 LICENSEE FEE F R I?0 ane Sectron 170211 j
11,1| TASTE MANAGEMENT.

E (Byproduct) | AMOUNT
.

'

ENCLOSED s 230.00 !FEE CATEGORY

13. CERTIFICATION. (West becompletedDr aisplacentf THE APPLICANT UNDERSTANDS THAT ALL STATEMENTS AND REPRESENTATIONS MADE IN TMi$ APPLICATION ARE
BINDING UPON THE APPUCANT.
THE APPUCANT AND ANY OFFICIAL EXECUTING THe3 CE"TIFICATION ON BEHALF OF THE APPUCANT. NAMED IN ITEM 2, CERTIFY THAT THIS APPUCATION IS

,

PREPARED IN CONFORMITY WITH TITLE 10. CODE OF FEDER AL REGULATIONS. PARTS 30,32,33,34,35, AND 40 AND THAT ALL INFORMATION CONTAINED MEREIN,
STRUE AND CORRECT TO THE SEST OF THElR KNOWLEDGE AND BEUEF. 1

i

1

W ARNING.18 U S C. SECTION 1001 ACT OF JUNE 25,1948.62 STAT. 749 MAKES IT A CRIMINAL OFFENSE TO MAKE A WILLFULLY F ALSE STATEMENT OR REPRESENTATION
|TO ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER WITHIN ITS JURISDICTION j

SIGNATUR E-CERTIF YIN OF FICE R TYPED / PRINTED NAME TITLE DATE '

g77jgt FEA NIMD PADIATIN SAFEIY OFFICER 8/19/85
14 v0Lu%Tanyi coqowc cava

a a%N a u mi c E i PT S O NUMSER OF EMPLOVEES (Tees for a WOULD YOU SE wtLUNG TO FURNISM COST INFORMATION Qoiler sna/or mrf hourste

< S2%K S1M4 SM entere fac#,tr encluding oursade contractor J ON THE ECONOMIC IMPACT OF CURRENT NRC REGULATIONS OR ANY FUTURE
PROPOSED NRC REGULATIONS TH Ait toprotectconrodenraelcooneneocnolor ,T MAY AFFECT YOUP (NRC repudersons permirggggg_gggg g3 gy_yg inencicloproprarlery-onformerson horntshed to
se e,ency in conra,,,ces

$500K-72K $7M40M c. NUM8ER OF BEDS

$750K-1M > S toy YES NO

FOR NRC USE ONLY
TYPE OF FEE F E E LOG FEE CATE ORY |" ~

APPROVED 8 V /8510020340 8509g7bw 8'*%
.

;h
IREC 3 LIC30-

:

AMOUNT RECEIVED CHECE NUMOER '

04-24S64-01 PDR /i ,
'

DATE f'
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Item 5 - MATERIAL TO BE POSSESSED

Refer ~ to Page 1 of. attached description titled: "Measurex
Model 2201 Kr-85 Sensor".

Item 6 - PURPOSE FOR WHICH LICENSED
MATERIAL WILL BE USED

. Licensed material will be used in gauge for the purposes of
customer demonstration. Gauge is designed to measure
thickness, density, or weight per unit area of product that
is a thin continuous sheet such as paper, plastic, or fabric.

Item 7 - INDIVIDUAL (S) RESPONSIBLE FOR
RADIATION SAFETY PROGRAM -
TRAINING AND EXPERIENCE

The gauge containing the licensed material will~be used
under the supervision of (but not limited to being in the
physical presence of) Elsa Nimmo. Please refer to the
attached resume for a summary of training and experience
related to radiation safety.

Item 8 - TRAINING PROVIDED TO OTHER USERS

Installation, initial, and semiannual tests of warning
lights and radiation safety interlocks, all maintenance
and use of the gauge possessed under this specific license
will be restricted to individuals specifically licensed to
perform these activities under California License No. 1663-43,
Measurex, One Results Way, Cupertino, CA 95014.

Item 9 - FACILITIES AND EQUIPMENT

This gauge is designed to be a generally licensed device and
to withstand the tairly hostile environmental conditions
often present at customer sites. Please refer to Page 4 of

the attached document "Measurex Model 2201 Kr-85 Sensor" for
a summary. The environment that this particular gauge will

~

be subjected to will be a clean one of normal temperature and
humidity (necessary since the tacility will be used as a
customer demonstration center).

Radiation levels adjacent to this sensor do not require
establishment of a radiation area; refer to Pages 5 and 8 of
the document "heasurex Model 2201 Kr-85 Sensor" for details.

The gauge will not be accessible to persons except when
accompanied by a user under California License No. 1663-43.

.

Re-----,_--- - - - _ _ _ __ _ . _ _ - . _ _ .__ . _ - - , _ - - . - _ - _ - - _ - - _ _ . _ - _ _ _ . _ _ _ - . _ _ - - . - - , . _ _ _ - - _ . - _ - - - - - . _ _ _ . _ _ _ _ _ _ . . _ _ _ - _ - - - - _ - - _ _ _ _ . - - - - - _ - - - _ - - - _ _ . . - - _ _ _ - _ _
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! Item 10 - RADIATION SAFETY PROGRAM
'

,
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The licensee will be responsible for insuring that tests to
| verify the correct function of radiation warning lights,

shutter mechanism, and radiation safety interlocks are
i performed following installation and at six-month intervals

thereafter.

Installation of the gauge, radiation safety testing, and
maintenance will be performed by persons specifically
licensed to perform these activities under California License
No. 1663-43. Personnel monitoring, radiation detection
devices,'etc., will be provided as specified in that license.
Leak testing will not be required since the sensor will
contain a Kr-85 source only. Lock-out procedures are not
required due to the configuration of the sensor as described
on Pages 1 and 2 of the document "Measurex Model 2201 Kr-85
Sensor".

Item 11 - WASTE MANAGEMENT

Licensed material will be disposed of by transfer to a
recipient holding a specific license for the source.

I
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Measurex Model 2201 Kr-85 Sensor

The purpose of this document is to provide information
relevant to obtaining a specific license for'the Measurex
Model 2201 Kr-85 sensor. This sensor is approved for
distribution as a generally licensed device under California
License No. 1856-43.

Name and address of manufacturer / distributor:
Measurex Corporation
One Results Way
Cupertino, CA 95014

'

Sensor model:

2201

Radionuclide:

Kr-85

0 .

Maximum quantity:

1 Ci per sensor

Source capsule manufacturer and model no:

New England Nuclear Model NER586 or Amersham Model KAC.D2

Purpose for which gauge designed:

Measure thickness, density, or weight per unit area of a
product that is produced as a thin continuous sheet such as
paper, plastic, or fabric.

Brief description:

The gauging portion of this process control system consists
of two sensor heads, one of which contains the radiation
source in the source holder and one which contains the ion
chamber. These sensor heads are mounted directly opposite
one another. The product to be measured passes between the
two sensor heads through a gap of no more than 0.5". As f
the sheet product moves through the gauge, the sensor heads
scan back and forth in a motion perpendicular to the() direction of the sheet movement.

I
ufAsuREx CoweRATioN
ONE RESULTS WAY
CUPERTINO, CALIFORNI A 95014
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Please refer to Attachment 1 for a representation of the
l

typical scanner configuration.
!
l

Shutter status indicators: !

Lights which indicate the status of the source shutter are
mounted on both ends of the scanner. The red lights which
indicate the shutter open condition are in series with the
shutter solenoid such that any red lamp failure will result
in shutter closure. The green lights are driven by a
microswitch and require the shutter to be closed before
power is supplied to the lamps.

'

Labels:

All sensors containing radioactive sources are labeled to
satisfy the requirements of the U.S. Nuclear Regulatory
Commission. Both sides of the sensor heads containing the
source and the source holder are labeled with the
following:

The standard radiation symbol
Word s: " Caution Radioactive Material"
Activity of sealed source
Material of sealed source
Date of assay of sealed source
Serial number of sealed source
Model number of sealed source
Gauge model number
Gauge serial number
Name and address of device manufacturer
Words: " Removal of this label is prohibited"

In addition, the labels on the sides of the sensor include
the following text:

"The receipt, possession, use and transfer of this
device are subject to a general license or equivalent
and the regulations of the U.S. NRC or of agreement
states.

Operation of this device shall be immediately suspended
until any necessary repairs have been made if there is
any indication of possible failure of or damage to the
shielding or containment of radioactive material, or
the on-off mechanism or indicator.

2 of 11
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The-sealed radioactive source contained in this device
shall be tested at installation and every six months
thereafter for leakage of radioactive material, except
that devices containing only Krypton 85 need not be !

tested.
<

This device shall not be transferred, abandoned or '

disposed of except by transfer to a person holding a
specific radioactive material license to receive this
device.

This device shall be tested for proper operation of the
on-off mechanism and indicator at intervals not to
exceed six months.

,

Maintenance, tests or other service involving the
radioactive material, its shielding and containment
shall be performed by persons holding a specific
radioactive material license to provide these
services.

(~N Installation, relocation, and initial radiation surveys
~(_,) of devices containing radioactive materials, and

maintenance, repair, leak testing, installation and
replacement or disposal of sealed sources containing
radioactive material used in this device shall be
performed only by persons holding a specific license to
perform this service."

Both the source holder and sensor head labels are made of
metallic material designed to withstand hostile mill
environments. All labels have a yellow background with
magenta lettering.

Source holder:

The source holder is a shielded assembly constructed of
tungsten which holds the source in place, provides
co111mation, and contains the shutter mechanism. Attach-
ment 2 is a diagram of the source holder assembly.
Attachment 3 shows the radiation levels near the surface of
the source holder. (The source holder is normally
installed inside the sensor heads and is not to be removed
except by persons specifically licensed to do so.)

The beam size is limited by a circular aperture 0.5" in

Os-
diameter. The aperture is mounted in the center of the end
of source holder below the Kr-85 capsule; please refer to
Attachment 3.

3 of 11
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The source shutter is actuated by a solenoid. The shutter
is normally closed and continual power is required for it
to remain in the open position. A loss of power to the
senor thus results in immediate shutter closure. As noted
above, failure of any red warning light also results in
shutter closure.

Environmental effects:

This device has been designed to withstand the
environmental conditions normally present in.a typical
customer's location.

Vibration:

Vibration is normally minimal. Where higher levels
exist, fragility of the electronics requires
vibration isolation mounting of the entire scanner
frame.

Temperature:

The device has been tested for continuous operation
0at 212 F. The source holder has been tested up to

240* F without failure. In the event of a mill fire,
the thermal safety nut in the source holder will
melt and cause the shutter to close. This occurs at
approximately 450 F.

Corrosive Environment:

The source housing is designed to be air-tight to
;

prevent corrosive environments from reaching I

sensitive electronics.
,

Product Impact:
1
'

The device has been tested to withstand impact from
a 24" x 72" x 0.12" thick aluminum sheet being fired |
at the head casting at speeds up to 1800 fpm without

I
being cracked or dislodged. In the'unlikely event
that a sensor head is dislodged from its mountings,
damage would be slight because of the sturdy
construction of the components.

Aging:

The shutter solenoid has been tested by the vendor
to greater than 50 million actuations without
failure. It is estimated that in actual operation
the shutter solenoid will experience 1 million
actuations in 5 years.

4 of 11 |
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Radiation levels: )

The radiation ~ levels present at a distance of 12" from the
sensor heads will not exceed SmR/hr when measured with the
source shutter open using an air ionization chamber with a
300mg/cm* window. Measurex will survey the gauge (s) before
shipment and will provide the customer with the radiation
profiles for retention _,in the files. A copy of a typical
radiation profile is enclosed; please refer to Attachment
4.

Radiation interlocks:

.Because Measurex sensors are usually acquired as a
generally licensed device, they are designed to include
many features which make them safe to operate. Interlocks
provided include:

Head Displacement' Interlock:

Interlock causes source shutter to close if either
/"'s source or receiver head is removed from its
( ,) mountings; prevents open beam condition in the event<

of accident or careless repair work.

Thermal Safety Nut:
,

Fusible nut causes source shutter to lock in the
closed position if the source holder is exposed to
high temperature (%450'F).

Belt-Break ~ Interlock:
.

Interlock causes source shutter to close if
' transmitted radiation detected by receiver drops
below a set level. This prevents an open beam
condition if the heads are accidentally separated.

Source Holder Lock:

The source holder is locked in place inside the
sensor head to prevent casual removal of the source
holder.

5 of 11
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Computer Crash -Shutter Closure:

This interlock causes the source shutter to close
after a brief time delay in the event of computer
failure or shut down.

Radiation Safety Testing:

All radiation safety features are fully tested before a
gauge is shipped by Measurex. The customer is responsible
for having the shutter mechanism, warning lights and
interlocks tested and documented upon installation and at
no greater than 6-month intervals thereafter. Such testing
must be performed by an individual specifically licensed to
do so. Measurex will provide such service under contract.

Safety and Emergency Instruction:

Attached is Document RS51 which provides instructions for
the safe use of Measurex gauges.

6 of 11
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q ) SAFETY AND EMERGENCY INSTRUCTIONS
FOR NUCLEAR OR- NUCLEAR AND X-RAY SENSORS

Measurex sensors have been designed with built-in safety
features to prevent accidental exposure to radiation. However,
there are a few additional common sense rules that must be
followed:

e If you work near the sensor, become familiar with the
safety procedures given below.

e Before approaching the sensor head, determine the status .

of the source shutter (s) by observing the radiation
warning lights:

RED - shutter open
GREEN - shutter closed
AMBER - present only if sensor includes-x-ray source

x-ray tube power on

e Avoid expo ure to the radiation beam. Never insert hands
~

(for any j.usation of the body)_ in the measurement cap.

o When.a sourv. shuttec is open, spend no more time than
7-) necessary close 'o the measurement gap of the sensor.(V

e Do not attempt to o erate or repair the sensor unless yout

have been trained ano authcrized to do so.

e'If the heads become damaged or misaligned, turn the sensor
power off before approaching tha heads. Contact the
Measurex Technical Representa ive to remount the heads.

a

e In the event of fire, turn the eq' lips'nt off and put out
the fire. Contact the Measurex Tet'iniesl Pt, * esentative
to examine the equipment before it 's cetarned to
service.

.

e If radiation safety checks are not' performed e.7 der
contract by Measurex personnel, check local requi,?tions
for information on required records and frequency of leak
tests (not required for Kr-85) and testing shutter
mechanisms, interlocks, and indicators for proper
function.

Contact the Measurex Technical Representative or the Measurex
Rad.i.ation Safety Office (24 hour phones - USA:T08/255-1500,

(~} Irel3nd: 353 51 72151) if you have questions concerning
\_/ radiation safety.

2 % " h W,c'"*.". .c = cu ~
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ATIN20E7f 3: PADIATION IEJELS ADIACENT .'IO SOURCE HOLD":.R

O
Survey e ter: Victoreen 440

s/n 3220
300 ng/c:n* win 6aa

Source: Kr-85
l 1 Ci
~ Source 6 Holder

Survey conditions:
Shutter closed
M3asurenents at distance of
2" to center of ion chamber
active volume
Source aperture covered by
source safety cap

d 1 m /hr -9' o

% llI *

t , ,

f |shutter solenoid Q4
t

i

I 8

I I l

610 m./hr fG2 U/hr
,

!
'

,

8
i

! 8

approx. location * '
i

of Kr-85 t re'noveable source
I safety cap
b +V

- 640 mP/hr -->'

0.
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3/84ATTACHMENT 4: RADIATION PROFILE-

()
n0.2

10.2 f I 0.2

Motor POP VIEW Motor
End 0.2 | GAUGE I End0.5

(-) \ / (X)
i

-

-

G'

<

1.0MAX READING AT 5 CM MAX READING AT 5 CM
SHUTTER CLOSED: 4.0 SHUTTER OPEN: 5.0

ALL READINGS TAKgN WITH AN IONIZATION CHAMBER WITH A WINDOW THICKNESS OF
300 MG/CM READINGS ARE IN PLANE OF GAP BETWEEN SOURCE AND.

RECEIVER HEADS. THE INDICATED DISTANCE WAS MEASURED FROM THE EDGE OF THE
OUTERMOST PROTRUSION OF THE HEAD. ALL READINGS ARE IN MR/ HOUR.

12 Mesl PROFILE DISTANCE MEASUREX CORPORATION
ONE RESULTS~WAY

SOURCE TYPE Kr-85 CU P ERTI NO, CA 95014, USA

|
SOURCE NER586 1 Ci N/A

i Model Acti,vity Serial No. ISODISTANCE RADIATIpN PROFILE,

SOURCE SHUTTER CPEN
X-RAY SOURCE N/A N/A N/A KV

Model Current Voltage SAMPLE
EY METER Victoreen 440 N/A CUSTOMER

Mfr. Model Ser. No.
RVEYED BY DATE LOCATION

APPROVED BY DATE SYSTEM NO. SCANNER
_

GAP 0.4 INCH GAUGE MODEL 2201 11 Of 11
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I ADDRESS: 339 Nita Avenue
leuntain View, California 94043
Telephone: (415) 969-5295

PERSONAL: Born September 1, 1953
Married (maiden name: Ginkel)

EDUCATION:

1975-77 M.S. Radiological Sciences (Medical Physics)
University of Wisconsin-Madison

1971-73 B.S. Physics and Chemistry, magna cun laude
1974-75 Mathematics minor

University of ledlands, California

1973-74 University of Munich, Germany

! EMPIDEENT:

! 1983 - present Fadiation Safety Officer
Measurex Corporation, Cupertino, CA

|

( Responsible for anployee and custaner radiation
safety in developnent, manufacturing, and use of

;

| industrial process control sensors containing
; x-ray and sealed radiation sources.

! 1981-83 Radiation Satety Of ticer
Zikonix Corporation, Sunnyvale, California
Besponsibilities similar to those described
under present employment. Calibrated and tested
prototype aluminum sheet thickness x-ray sensor.

1979-81 Health Physicist Supervisor (Radiation Safety Officer);
' University of Wisconsin-Madison(

| Developed radiation protection programs for
multiple irradiator licenses and for broad
license for research and medical uses of
radionuclides. Supervised staff of 12 health

,

! physicists and technicians.
I 1978-79 Assistant Health Physicist

University of Wisconsin-Madison

1975-77 Research Assistant, Teaching Assistant
University of Wisconsin-ftdison
Assisted in tissue equivalent naterials, in vivo,

bone mineral and body composition research.
Assisted in postgraduate courses and laboratories
including: Health Physics, Physics of Padiology,
Physics of Diagnostic Radiology.

domaat.riO. 7 9 6 4 4
. _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ - __ _ _ _ - - -_



__ - - -

_

s'
,

*.. ,
,

,

EISA ANITA NIMMO - -
,

.

. .

1977 Health Physics Consultant (fall only)
General Electric, Medical Systems Division

.
Waukesha, Wisconsin
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