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Ticense number

20-01382-02 .
Docket or Reference number

030- 04593

CONDITIONS

Amendment No. 56

10.  Except for custom-made devices, each device distributed under this license shall be

in accordance with the following table:

Device Mode)

Source Model

_Number __ _ype _ Number lsotope
A, BGL-1 "0" Frame $2-A2 or NER-592  Sr 90
,or SIF.D1 -
B. BGL-1C “C* Frame $2-A2 or NER-582  Sr 90
o or S1F.D1 “ »_
€. BGL-7 "0" Frame S-6 ' XKr 85
D. BGL-7A “0" Frame S-6 Kr 85
E. BGL-7C "C" Frame S-6 Kr 85
F. SC-1A through “L" Frame $-10 Sr 90
SC-1F - :
G. SC-7A through "C" Frame $-70 g Kr 8%
SC-7C & ] _ 2,
H. SC-7D through “C" Frame ! S-6 13 Kr 85
SC-7¢ - : > E& 2 A x e
b . - Ny ,39' -
s 4 = : Aitil) . —
I. SCL-1A and SCL-18 0", “ﬁg' "4 ; ‘r NER- 592 Sr 995:
rage

SCL-1B i 5

J. SCL-7A or "Moo ‘ ‘ Qr ,f‘ Kr 85
SCL-78B or or fC“ Frame LFE S-70A Kr BS
SCL-7C or X Amersham ¥ Dl or Kr &8s
SCL-77A 4. Amersham KAC.D3 Kr 85

K. SN-1A through SN-1F "N" Frame $-10 -‘.‘Sr 90

L. SN-1A through SN-1F "N" Frame 52-A2 or NER-592 Sr 90

¥ 0or SIF.D) -

M. SN-7A through SN-7C "N Frame ’VS»iéA g2 Kr 85

N. SN-7D and SN-7E "N" Frame S-6A Kr 85

8 0. SNP-7B "N* Frame S-70A Kr 85
gl P. SO-1A through SO-1C "0" Frame $-10 Sr 90
4 Q. SO-7A and SO-7C "0" Frame $-70 Kr 8%
i R. SO-7D0 and SO-7E "0" Frame S-6A Kr 85
§ S. SN-P7A4 "N" Frame S-4 Kr 85
A T. FSB-76 FAB S-76 Kr 85
8 U, HUB-76A FAB S~-76A Kr 85
&l V. HUB-77A FAB S-77A Kr 85
W. HUB-SS-1 FAB §5-1 Sr 90
N X. HUB-SS-3 FAB $S-3 Am 241
i Y. SCL-1C "0", "MO", S$2-A2 or NER-592 S 90
, or "C" Frame or S1F.DI1
& 2. SNP-1B "N" Frame 52-A2 or NER-592  Sr 90
or SIF.D]
B O RN T AN AR RS AR RS R AR R e s A e

Maximum Activity
per source

—Amillicuries)
50

50

500
750
500
100

179

750
Maximum Activity

50

500 (S-5A)
1200 (S-70A)
1000 (KAC.D1)

750 (KAC.D3)

100
50

1200
750
1200
100
1200
750
450
500

1000
150 (S2-A2)
100 (NER.592 or
SIF.D1)
100
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(10. continued) CONDITIONS
Maximum Activity
Device Model Source Mode) per source
o Number Type. . MNumber lsotope (millicuries)
AA. SSL-3 “C Frame 5§-3 Am 241 1000
BB, SSU-S3 "0", "MO", or SS-3A An 241 1000
"C" Frame
CC. SU-P77A and SU-T77A ™0", "MO", LFE $-70A or Kr 85 1200 (S-70A)
"C" Frame Amersham KAC.D1 or Kr 85 1000 (KAC.D1)
Amersham KAC.D3 or Kr 85 750 (KAC.D3)
LFE S2-A2 or - Sr 90 100 (S2-A2)
New England Nuclear
NER-592 or Sr 90 100 (NER-592)
Amersham S1F.DI1 Sr 90 100 (S1F.D1)
DD, SU-S7 "0, "MO“, or 5§-7A Kr 85 1200
“C" Frame
EE. SCL-1D "0", “"MO®, or S2-A2; NER-592 or Sr 90 100
*C" Frame S1F.D1 ‘

USER LEAK TEST INTERVAL: 6 months fur all sealed sgyi;es except Krypton 85 sources.

11, Licensed material may be used at 55 Green §$treet, Clinton, Massachusetts, and at
temporary job sites of the licensee anywhefe in the United States where the U.S,
Nuclear Regulatory Commissign mainta,” pP isgiction for regulating the use of
licensed material, . e Rt o N o ",

i K, Licensed material shall be used by, or under the sugervtsion of, S. Eakman,

A. Dias, R. Bedard, W. R. Prendergast, or individuals who have completed the
training Jescribed in licensee Tetters dated January 25, 1979, March 19, 1979, [§
July 2, 1979, December 17, 1979, June 25, 1980, November 30, 1981, and January (8
25, 1982, R U

B. The Radiation Safety Officer for this license is William R. Prendergast.

13. A, Sealed sources and detector cells shall be tested for leakage and/or
contamination at intervals not to exceed 6 months or at such other intervals
as are specified by the certificate of registration referred to in 10 CFR
32.210, not to exceed 3 years.

B. Notwithstanding Paragraph A of this Condition, sealed sources designed to emit
alpha particles chall be tested for leakage and/or contamination at intervals N
not to exceed 3 months.

C. In the absence of a certificate from a transferor indicating that a test has
been made within six monthe prior to the transfer, a sealed source or detector
cell received from another _erson shall not be put into use unti, tested.

D. Each sealed source fabricated by the licensee shall be inspected and tested
for construction defects, leakage, and contamination prior to any use or
transfer as a sealed source.

o R R T R T T TR S O T A Ry QA e U A ik S R
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(13. continued) CONDITIONS :
E. Sealed sources and detector cells need not be leak tested if:

(1) they contain only hydrogen 3; or
(11) they contain only a gas; or
(111 the haif-life of the isotope is 30 days or less; or

(iv)  they contain not more than 100 microcuries of beta and/or gamma emitting
material or not more than 10 microcuries of alpha emitting material; or

(v) they are not designed to emit alpha particle§, are in storage, and are
not being used. However, when they are removed from storage for use or
transfer to another person, and have not been tested within the required
leak test interval, they shall be tested before use or transfer. No
sealed source ¢r detector cell shall be stored for a period of more than [
10 years without being tested for leakage and/or tontamination,

radioactive malerial on the test samp cords of leak test results shall
be kept in units of microcuries and sha maintained for inspecticn by the
Commissfon. If the test veveals the presence of 0.005 microcurie or wore of
removable contamination, a vey (- ‘lk}be filed with the U.S. Nuclear
Regulatory Commission and the §m}:ﬁ;hg}l be removed from service and
decontaminated, repaired, or disgosed ov in ccordance with Commission
regulations. The report shall be filed within 5 days of the date the leak
test result is known with the U.S. Nuclear nrculatory Commission, Region I,
ATTN: Chief, Nuclear Materials Safety Branch, 475 Allendale Road, King of
Prussia, Pennsylvania 19406, The report shall specify the source involved,
the test results, and corrective action tg!en.

F. The test shall be capabie of detectin? ;Etétrésence of 0.005 microcurie of
e./ Re

G. The licensee is authorized to colﬁeci‘ieak test samples for analysis by the
Ticensee, Alternatively, tests for leakage and/or contamination may be
performed by persons specifically licensed by the Commission or an Agreement
State to perform such services,

14,  The licensee may transport licensed material in accordance with the provisions of
10 CFR Part 71, "Packaging and Transportation of Radioactive Material”.
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(Cont inued) CONDITIONS
15,  Except as specifically provided otherwise in this license, the licensee shal)
conduct its program in accordance with the statemonts, representations, and
procedures contained in the documents including any enclosures, listed below. The
Nuclear Regulatory Commission's regulations shall govern unless the statements,
represent<tions and procedures in the licensee's application and correspondence are
more restroctive than the regyulations.
A, Application dated May 26, 1978
B. letter dated January 25, 1979
C. letter dated February ?6 1979
0. letter dated March 19, 1679 F
. letter dated July 2, 1979
Fas Lletter dated December 17, 1979
G, letter dated January 9, 1980
H. Letter dated June 25, 1980
1. letter dated May 21, 1981
J, letter dated September 1], 1981 ,
K. Letter dated November 2, 1981
L. Letter dated November 3, J981 %
M. letter dated Noveiber 30 . 198] ‘j,é
N. Letter dated December 4, ]98] o
0. letter dated Decamber 18 198 T (s 2
P. Letter dated ’uuuary 25, 1982 ‘f ! 'i
0. letter dated March 1 3982 ¥ '!E \ y
R. Letter dated August ZU 11982 . a3 : ,f’
3 Letter dated June 20, 1985 £
T. Letter dated NOVugber 16, 1987 ¥y
"o o & .
For the U.S, Nucloar Regulatory Commission |
Origina! Signed By J
* AR A Francis bm Costet
Date ‘“ By Bl B XA LS.
Nuclear Materials Safety Branch
Region 1
King of Prussia, Pennsylvania 19406
BT F AR V. LRSS TR S R R R e e .




License Nc 20-01382-02
Docket No. 030-04598
Control No. 116168

LFE Indu. rial Systems Corporation

ATTN: William R. Prendergast
Radiation Safety Officer

55 Green Street

Chinton, Massachusetts 01510

Dear Mr. Prendergast:
Picase find enclosed an amendment to your NRC Material License.

Please review the enclosed document carefully and be sure that you understand all conditions.
If there are any errors or questions, please notify the Region I Material Licensing Se-tion,
(215) 337-5093, so that we can provide appropriate corrections and answers.

Please be advised that you must conduct your program involving licensed radioactive
materials in accordance with the conditions of yeur NRC license, representations made in
your license application, and NRC regulations. In particular, please note the items in the
enclosed, "Requirements for Materials Licensees."

Since serious consequences to employees and the public can result from failure to comply
with NRC requirements, the NRC expects licensees to pay meticulous attention to detail and
to achieve the high standard of compliance which the NRC expects of its licensees.

You will be periodically inspected by NRC. A fee may be charged for inspections in
accordance with 10 CFR Part 170, Failure to conduct your program safely and in
accordance with NRC regulations, license conditions, and representations made in your
license application and supplemental correspondence with NRC will result in prompt and
vigorous enforcement action against you. This could include issuance of a notice of
violation, or in case of serious viclations, an imposition of a civil penalty or an order
suspending, modifying or revoking your license as specified in the General Policy and
Procedures for NRC Enforcement Actions, 10 CFR Part 2, Appendix C.

OFFICIAL REMCE_)RD COPY - G:\WPS\MLTR\L2001382.02 - 05/21/92
L 10
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LFE Industrial Systems Corporation -2+

We wish you success in operating a safe and effective licensed program.

Sinceroly,

Origina! Signed By
Franc's M, Costelio
Francis M. Costello, Chief
Research, Development &
Decommissioning Section
Division of Radiation Safety
and Safeguards
Enclosures:
|. Amendment No. 56
2. Requirements for Materials Licensces

5 ffﬂ =
DRSS:R DRSS:RI
0

Weidner Costello

05 4/92 0 [ 192

OFFICIAL RECORD COPY - G:\WPS\MLTR\L2001382.02 - 05/21/92
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MEMORANDUM FOR: Prancis Costello
Region I

FROM: John W. Lubinski, Mechanical Engineer
Sealed Source Safety Section
Source Containment and
Devices Branch
Division of Industrial and
Medical Nuclear Safety

SUBJECT: §SD TECHNICAL ASSISTANCE REQUEST!
LFE INDUSTRIAL SYSTEMS CORPORATION
CONTROL NO, = 115900
LICENSE NO., - 20-01382-16€G

in response to your TAR dated February 19, 1992, for the need of
a SSD amendment associated with LFE's license amendment request,
we have completed the amendment. Please find enclosed a copy of
the amended certificate NR-420-D-135-B.

If you have any guestions, please contact me at (301) 504~-2689 or
Mr. Steven Baggett at (301) 504-2542.

A v/
e

/ * J

John W. Lubinski, Mechanical Engineer
Sealed Source Safety Section
Source Containment and
Devices @Zranch
Divisi>n of Industrial and
Medical Nuzlear Safety

Enclosure: As stated

cc: GJackson, LFDCB

Ristxipution:
8588 Staff NMSS r/f SCDB r/f TMNS Ceutral Files
FBrown JGlenn NR-420-D-135-B

———————— .- R ———————————peegeepae R TR LRl Ll
NAME : JEfEELski

DATE: 08759792

OFFICIAL RECORD COPY
NR420115.TAR

/5900 /116163
OFFICIAL RECORD COPY MuM . ..
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William R. Prendergast

Radiation Safety Officer

LFE Industrial Systems Corporation
5% Green Streot

Clinton, MA 01510

Dear Mr. Prendergast:

Based on the information ard test data submitted in your letter
dated February 5, 1992, with enclosures thereto, we have amended
the registration for the Models SU-P77A and SU-77A to include the
Model S52-A2 sealed source. We continue to conclude the devices
are acceptable for licensing purposes in accordance with the
conditions of the enclosed registration certificate (NR-4:9-D~-
135-B). A copy of the certificate has been forward to the
appropriate reviewer for licensing action.

Please read over the registration cer*ificate in :ts entirety and
notify us lmmediately of any errors or aisspions.

If you have any questions, please cont ¢ st. (301) 504-7 22 oy
Mr. Steven Baggett at (3Cl) S04-2542.

Sincerely,

2?6;n W. Lubinski, Mechanical Engineer
Sealed Source Safety Section
Source Containment and
Devices Branch
Division of Industrial and
Mecdical Nuclear Safety, NMSS

Enclosure: As stated

¢c: - Tackson, LIDCB (w/encl.)

Ristribution:
8888 Starf NMSS r/¢t SCDB r/f IMNS Central Files
FBrown JGlenn NR=42 )=D=135+-B

OFC: SCDB

- 0 0 0 o o o - - -
NAME:~TLUbAA &KL

RATE: Q2/06/92

OFFICIAL RECORD COPY
NR420135.CMP



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION °F DEVICE
(AMENDED)

NO.:; NR-420-D-135-B DATE: Ay 03 1992 PAGE 1L OF &

PEVICE TYPE: “O", "MO", or "C" Frame Beta Cauges

MODEL: SU=P77A and SU-77A

MANUFACTURER/DISTRIBUTQR LFE Industrial Systems Corporation
55 Green Street

Clinton, MA 01510

SEALED SOURCE MODEL DESICGNATION: LFE Models: S-70A
S2=-A2
Amersham Models: KAC.D1
KAC.D3 *
1S0TORRL MAXIMUM ACTIVITXL
Krypton-85 1200 millicuries (S=70A)

1000 millicuries (KAC.D1)
750 millicuries (KAC.D3)
Strontium-30 100 millicuries (S2-A2)

LEAK TEST FREQUENCY: 6 months for Sr=90
Not required for Kr-85

ERINCIPAL USE: (E) Beata Gauge

CuUSTOM DEVICE: oo YES gL AU
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE
(AMENDED)

NQ.; NR-420-D-135-B DATE: yay 08 19% BAGE 2 OF 8

DEVICE TYPE: “O", "MO", or "C" Frame Beta Gaufes

RESCRIFTION;

LFE Models SU-~P77A and 5U-77A are used to measure product weight
per unit area. Both models use encapsulated krypton-85 gas or
solid strontium-90. The devices consist of three main parts:
the source head, the detector, and the frame. The detector
measures the change in beta radiation due to the abscrption by
the product material. The source head and detector are attached
to a mechanical frame that allows the source head and detector to
t-ansverse biack and forth across the product. The source head
.16 detector can be a*tached to three different frame
canfigurations designated as "O", "MO", or "C“ type frame (see ~
attachment 1). 1In all cases the detector is attached to tne top
arm of the frame and the source head is attached to the bottom
arm of the frame.

Sealed sources are placed in a cast iron box 6 inches sguare by
3.625 inches high. The box houses the source, shutter, cylinder,
and shutter mechanism. Model SU-P77A contains a pneumatic
cylinder whereas Model SU-77A contains an electric cylinder.

Both systems have a fail-safe shutter design in that if the air
supply or current supply fails, or shuts off, a spring attached
to the end of the cylinder shaft returns the shutter to the
closed position. Another safety feature equipped on both models
is a visible check of the shutter's position. The edge of the
shutter has a green and red painted section on it which is
visible through an acrylic window located in the side of the box.
1f the green surface is seen trrough the window it indicates the
shutter is closed, "safe" position, if a red surface is seen then
the shutter ie in the "o, n® position.

The shutter mechanism consists of a clevis, compression spring,
two levers, roll pin, pivoet block, and shutter. When the
cylinder engages a shaft is pulled back against the safety spring
and rotates the levers which move the shutter to the open
position. Disengaging the power supply causes the shutter to
return to the closed position.

A gasket is bonded to the cast iron box perimeter and then a 10
inch diamete. lid is attached with screws. The 1id houses a
collimator and aluminum or stainless steel window. The
collimator ie placed in the lid and then an O-ring gasket is



REGISTRY OF IOACTIVE SEALED SOURCES DEVICES
Y EVALUATION OF DEVICE
(AMENDED)

NO.: NR=420-D=135+3 DATE: ' . .22 BAGE 3 OF 8

DEVICE TYPE: “O", "MO", or "C" Frame Beta Gauges

RESCRIPTION [Conf.\:

fitted in place. An aluminum or stainless steel window is
stretched over the collimator and held in place with & clamp
ring.

one of five collimators can be used with each device and are
notated as collimator "A" (D251553 or B241560), collimator "B"
(D251554 or B241561), collimator "C" (D251555 or B241562),
collimator "H" (A953542) or collimator "F" (D241558). The
collimator has an outside diameter of 1.125 incaes and is 0.250
inches thick (see attachment 4). The radiation beam produced by
collimator "A"™, “B", "r* and "H" is oval in shape and is 1 inch
by 0.5 inches if collimator "A" is used, 1 inch by 0.375 inches
if collimator "B" is used, 1 inch by 0.250 inches if collimator
ne" is used, and 1 inch by 0.12% inch if collimator "HK" {s used.
The radiation beam produced by collimator "F" is circular in
shape with a diameter of 0.350 inches. Collimators "A", “B", and
"c" are usid with nr-8» sources only. Collimator "F" is used
with Sr-9%C sources. Collimator "H" is used with both Kr-85 and
Sr-90 sources.

A sta.nless steel holder will be used to adapt Amersham's KAC.D1
and KAC.D3 and LFE's S2-A2 souices in order to secure them to
LFE's devices.

The sources are attac ed by two machine screws and lock washers
to the source support plate which is attached to the box by use
of spacers and three machine screws and lock washers.

RIAGRAM:
See attachments 1-3,
LABELING:

The devices are labeled in accordance with Section 20.203, 10 CFR
Part 20, Devices distributed to persons generally licensed are
labeled in accordance with Section 32.51, 10 CFR Part 32. The
labels are made of stainless steel and are permanently attached
by drive screws to the devices. Also included on the label is a
warning that removal of the labels is prohibited.




REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICLS
SAFETY EVALUATION OF DFVICE
(AMENDED)

NO,: NR=420-D=. ,-B DATE; © 9% PAGE 4 OF 8

DEVICE TXPE: “O", "MO", or "C" Frame Beta Gauges

CONDITIONS OF NORMAL VSE:

The devices are used in process lines to measure the product
weight per unit area of plastics, paper, rubber, and similar
materials.

The devices are used in factories having environments that are
fit for human occupancy. The surface temperature of the device
ir not expected to reach temperatures in excess of 100°F.

Accegs to the radiation beam is restricted due to both the
location of the device in the process line and the measuring gap
between the source and detactor. The usual gap for Kr=-85 is 5/8
inches with a maximum gap of two inches. The usual gap fo» Sr-s0
is approaimately 1~1/8 inches with a maximum of fow inches.

PROIOTYRE TZSTING:

LFE Corporation has performed prototype tests on the above
models. A bench test was performed in which the device was
actuated to open and close the shutter for 8,000 cycles. The
prototypes were then placed in each of four possible mount
orientations for 35,000 additional .ycles.

The prototypes were then placed in an oven with an environmental
temperature of 250°F, and subjected to 30,000 more cycles., At
the end of each test, the prototypes were examined. After the
completion of over 70,000 cycles (estimated 80 year life
expectancy for normal industrial use of these devices) the
prototypes operated with no mechanical failures.

Sealed source Model S-70A was approved and has besn in use since
1965.

The manufacturer of sealed source Models KAC.D1, KAC.D3, and
§2-A2 have tested prototype models in accordance with ANSI NS542-
1977 and the prototype sealed sources achieved ANSI
classifications 77C33232, 77C43232, and 77C54343 respectively.

The devices have been used in an industrial environment since
1973 with no reported incidents.



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
A3 TETY EVALUATION OF DEVICE
(AMENDED)

NO.i NR-420+D-138-B DATEL May o 1392 BACE 2 QF 8

REVICE TXPE: "O", "MO", or "C" Frame Beta Giy es

EXTEERNAL PARIATION LEVELS:

The manufacturer reports the following external radiation levels
from the device when loadec with a %00 mCi, krypton-85 sealed
source!

Ristence (cm) Max. Rzdiation Level (»
SLMESEeX opsd
10 2.4 1.7
100 0.4 2

The manufacturer reports the follewing external radiation levels
from the devic when loaded with a 50 mCi, strontium-9%0 sealed
source:

Ristance (eml Max. Radiation Level 'mB/hr)
Shuster open shuster closed
30 2.4 3.8
100 0.4 0.4

LFE has suppiiwd an adequa : Quality Contrel Policy which i{s on
file with the Sourre Containment and Devices Branch, LFE's
Quality Contrel Policy includes the following:

+ Design Control
Procurenent Document Contrcl
+ Instructions, Procedures, and Drawings
+ Document Centrol
« Inspsction
« Non=Conforming Material Parts, or Components
+ Quality Assurance Reccrds

LIMITATIONS AND/QR OTHER CONSIDERATIONS QF USEL

+ The devices may be distributed to specific or general
licensees of NRC or an Agreement State.



REGISTRY OF RADIOACTIVE SEALLD SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE
(AMENDED)

NQ.i WR-420-D-135-B RATE: v © ¢ 1982 BAGE 6 OF €

DEVICE TYPEL “O“, "MO", or "C" Frame Beta Gauges

LIMITATIONS AND/GR QTUER CONMSIDERATIONS OF USE LCont.)i

. Handling, storage, use, transfer, and disposalt To be
determined uy the licensing authority.

. When distributed to genaral licensees, the devices shall be
installed ani initially tested for propar operation of the
source exposure mechanism, safety warning compenents,
labels, and external radiation levels by LFE or other
persons especifically licensed by NRC or an Agreensnt State
to do 8o,

. The devices shall be leak tested at intervals not to exceed
6 months ueing technigues capable of detecting 0.005
picrocurie of .emnvable contaminat on.

. Thia registration sheet and the information contained within
the references shall not be changed without the vritten
consent of the NRC.

SAFETX ANALISIS SUMMARY:

The sealed sources Models KAC.D1, KAC.D3 and §2~A2 have achieved
ANST N542 classifications of 77C33232, 77C43232 and 77C64343
respectively. Sealed source Model S-7UA has been in use since
1965 with no reported incidents. This indicates that
temperature, pressure, impact, vibration, and puncture stresses
imposed Guring use are highly unlikely to cause breach of
containment integrity of the capsule. During use the source is
sealed within the housing such that the source is protected
against possible airborne corrosive and other types of
contaminates. Protection provided by the source housing further
n.o?:oo radiation material containment in the event of an
accident,

It is not expected that personnel will have access to the
radiation beam due to the location of the device in the process
line and the preset maximum two inch gap for Kr-85 and four inch
gap for £r-9%0 devices between the source housing and the
etector.
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE
(AMENDED)

N, i WR-420<D=135-B RATE; 1 4ai 6 1982 PAGE 7 OF 8

DEVICE TYPE:L ™O%, "MO", or "C" Frame Beta Gauges

SALETY ANALISLIS SUMMARY SECTION [(Cont.)i

The devices will be used in an industrial environment; however,
these environments are not expected to be severe because of the
need to protect the detecticn systenm,

A number of thaese units have been in operation since 1971
throughout the country. LFE's experience shovs that theuse
devices provide adeguate radiation protection.

The LFE Corporation has submitted sufficient information te
provide reasonable assurance that:

+ The device can bae uafcl¥ oparated by persons not having
training in radiological protection,.

+ Under ordinary conditions ¢f handling, storsve, and use of
the device, the byproduct material contains in the device
will not be released or inadvertently removed from the
source housing, and it ig unlikely that any person will
receive in any period of one calendar guarter a dose in
excess of 10 percent of the limits specified in the table in
Section 20.101(a), 10 CFR Part 20.

+ Under accident conditions associated with handling, storage,
and use of the source housing, it is unlikely that any
person would receive an external radiation dose or dose
commitment ‘n excess of the dose to the appropriate corgan as
specified in the following chart:

EAET QF RODY REM

Whole body; head and trunk;
active blood-forming organs;
gonads; or lens of ey2 15

Hands and forearms; feet and

ankles; localized areas of skin

averaged over areas no larger

than 1 square centimeter 200

Other organs 50
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REGISTRY OF KADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

(AMENDED)
NQ.i NR=420-D-136-p DATE: 4/ U5 1992 EAGE 8 OF 8
REY “'PEL MO", "MO", or "C" Frame Beta Gauges

SAFETY ANALXSIS SUMMARY SECTION (Cont.ldi

Based on reviev of the Model.s S5U-P77A and SU=77A, and the
information and test data cited below, we continue to conclude
that these devices are acceptable for licensing purpores.

Furthermore, weé continue to conclude that these levices would be
expected to maintain their containment integrity for normal
conditions of use ~nd accidental condltions which might occur
during uses spe=ified in this certificate.

REXERENCES:

The following supporting documents for the Model SU-P77A and
SU«77A are hereby incorporated by reference and are made a part
of this registry document.

+ LPE's letters dated February $, 1992, October 25, 1988,
Novembar 16, 1987, November 16, 1983, August 18, 1978,
December 29, 1977, December 15, 1977, November 14, 1974,
January 2, 1973, December 19, 19872, “ctober 13, 1572, and
May 25, 1972, with enclosures there.

JSSUING AGENCX:
U,8. Nuclear Regulatory Commission
MAY 08 1992
Date: &t Reviewer: -
08 1932
Date: MAY i ] Concurrence:

v
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
BAFETY EVALUATION OF DEVICE
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O 117
SOURCE AND cs! EVALUATION TECHNICAL ASSISTANW REQUEST ;:L.(« Mg |

10: STEVEN BAGGETT, NMSS/IMNS, Mafl Stop ONFN-6H3 AXedt
P RIS ﬂEGION‘:\‘IT‘) 111 W v HQ (Circle One)
FTS PHONE NO. DATE:

appLicant  LE £ Tnd witil Syl LETTER/APPLICATION DATE 4 5C [Q >

Fl-n“’-\‘“s (| ( Coif o Cory?
MAIL CONTROL®NO.(S) 1Lyt &

REQUEST ACTION (CMECK APPROPRIATE BOX)
( ) SCURCE REVIEW () DEVICE REVIEW ( ) CUSTOM

LICENSE NO.(S)

() AMENDMENT OF REGISTTRATION SHEET NO.

() OTHER:

ERRR PR EERRRAR AR AR R RN ERPE R RN R PR AR R R RN R PR R SRR AR R AR AR AR R RS EERRRTERRR RS

FOR NMSS/IMAB USE ONLY CONTROL NO. MODELS:

DATE RECEIVED REVIEWER
TYPE OF ACTION (INDICATE M0. OF EACH ON THE LINES)

() SOURCE REVIEW () DEVICE REVIEW ___
() FORMAL () AMENDMENT () CUSTOM

() NO LICENSING ACTION REQUIRED

TOTAL REVIEWER HOURS SPENT ON EVALUATION ____ DATE COMPLETED
NOTES: N DEFICIENCY LETTER ___ DATE COMPLETED
DEFICIENCY PHONE CALL ____ DATE MADE
RESPONSE TO DEFICIENCY
TYPING DRAFT _ IN __ OUT __ FINAL __ IN _ OUT ___

TREREERRRRER AR RRR R TR RGN ER AT S L it st e e R R R R A L A A A A A TERRW

FOR ARM/LFMB USE ONLY

FEES THAT MAVE BEEN PAID FOR : (INDICATE NO. OF EACH ACTION ON THE L INES)

( ) SOURCE REVIEW ___ | ;DEVICE REVIEW ! () FORMAL
(7() AMENDMENT { ARM/LFMB ( ) CUSTOM

FurH DATE 70 ARM/LFMB: _2| 300~
OATE RETURNED: __ 213742~
SIGNED: VA. k .

v | |

4

DATE: 42 gy
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LFE
iINDUSTRIALFebruary 5, 1992
SYSTEMS .- ﬁ7 ’ 0
CORPORATION L ISP 74 58
A Mark 1V Comnni " '-ﬁ( ad m
Director, Region 1 : ek o Wb LBy ETEE TN
U.8. Nuclear Regulatory Commission /,”:':,/(;"- “;fféﬂ 3 lf
475 Allendale Road RN Y, VA Do 711
King of Prussia, PA 19406 Lyniy o1 3 7.1/ - St
. ¢ Cheok Ry Y-
REF: License 20-01382-02 | Dite Complated . iAo
Registration NR0O420D135B . ‘ 1 Jr—
Dear Sir:
The purpose of this letter is to reguest amendment of
license 20~01382~02 and registration NRO420D135B. I am
enclosing a check for $2,150.00 in fees under 10CFR170 for
processing the amendments. The amount of $1200.00 applies
to the amendment of registration NR0O420D135B. The amount of
§950.00 applies to the amendment of license 20-01382-02 (fee
categories 3B and 3N).
1. License 20~01382-02
Under paragraph 1 delete "LFE Corporation, Process Control
Division" and add “LFE Industrial Systems Corporation",.
Only the name has changed. There have been no changes in
facilities, personnel, or procedures,
Under paragraph 10.CC, please add Strontium-90 sources (Ll.
model 82-A2, New Tugland Nuclear model NER-592, and Amersham
model S1F.,Dl) to devices S8U-P77A u«nd SU=77A. Maximum
activity per source is 100 millicuries. These sourcas are
registered under registration NR042081058,
Registration NR042Z0D135B
Page 1
Under ranufacturer/distributor, the name is changed to LFE
Industrial Systems Corporation,
Under sealed source model designation, add LFE Model S2-A2,
New England Nuclear Model NER,592 and Amersham Model S1F.Dl.
Under Isotope, add Strontium=90 100 millicuries (S2-A2, NER~
592 and S1F.D1). Under leak test frequency , delece '"not
required" and add "Krypton-85 not required, Strontium~90 six
months",
MAassad husett
01810 Wé /68

Telephon

OFFICIAL RECORD COPY ML 10 FEB 121992



Page 2
In paragraph 1, second sentence after Krypton-8%5 gas, add
"or solid Strontium-90%, In the fifth line absorbtion

should be absorption, In paragraph 2, in the fourth line,
where as should be whereas and line 8 eguiped should be
equipped.

In paragraph 4, the second sentence is changed to "The 1lid
houses a collimator and aluminum or stainless steel window".

In paragraph 4, the last sentence is changed to "An aluminum
or stainless steel window is stretched over the collimator
and held in place with a clamp ring".

Page 3

Paragraph 1 is revised to read "One of five collimators can
be used with each device and are notated as collimator "A"
(D251553 or B241567), collimator "B" (iL251554 or B241561),
collimator “C" (D251555 or B241562), collimator "H"
(A9535¢2) or collimator “"F" (D241558)., The collimator ris
an outside diameter of 1.125 inches and is 0.250 thick (wee
attachment 4). The radiation beam produced by collimator
"A", “"B", "C and "H" is oval in shape and is 1 inch by 0.5
inches if collimator "A" is used, 1 inch by 0.375 inches if
cellimator "B" is used, 1 inch by 0.250 inches if collimator
"C" is used, and 1 inch by 0.125 inches if collimator "H" is
used. The radiation beam produced by col)limator "G" is
circular in shape with a diameter of 0.350 inches.
Collimators “A", "B", and "C" are used with Krypton-85
sources only, Collimator "F" is used with Strontium-90
sources", Collimator "H" i{s used with both Krypton-85 and
Strontium-90 sources.

Paragraph 2 is revised to read "The sealed source dimensions
are shown in attachment 3. A stainless steel holder will be
used to adapt Amersham's KAC.D1 and KAC.D3, LFE's 82-A2, New
England Nuclear's NER-592 and Amersham's S1F.D1 sources in
order to secure them to LFE's devices".

Paragraph 3 = No change

Paragraph 4 is revised to read "A stainless steel caution
plate is secured by means of drive screws to the side of the
source head. The plate is labeled in accordance with
section 20,203, 10CFR20 und section 32.51, 10CFR32. Also
included on the label is warning stating that Removal of
this Label is Prohibited".

Paragraph 5 - No change

Paragvaph 6 = No change







maximum two inch gap for Krypton-85 devices and four inch
gap for Strontium-90 devices between the source housing and
the detector".

Remainder of Page 7 - no change

Page 8 -« No change

Page 9 - No change

Attachment 1 -« No change

Attachment 2 ~ Add after KR~-85 “or SR-90",

Attachment 3 ~« Add Page 2 to show Strontium=-90 sources.
Attachment 4 -~ Revised to include collimators "F" and "H",

1 am enclosing a copy of registration NRO420D135B which I
have marked to indicate the changes. 1In addition, I have
done some updating and I have made some corrections. If you
have any questions or if you require additional information,
please contact me. My direct line telephone number .s
(508) 365-3428 and my fax number is (508) 365-3468,

Very truly yours,
LFE Industrial Systems Corporation
# » }

' a 4 A

W ln (8] Tvnlucnss ®
William R. Prendergast ¢
Radiation Safety Officer

WRP ‘am

cc: Steven Baggett
Meil stog 6H3
U.8. Nuclear Regulatory Commission
Washington, DC 20555



REGISTRY OF RADIOACTIVE SEALED BOURCES AND DIVICES
“AFETY EVALUATION OF DEVICE
(Amended in its Entirety)

oEC 08 1988

NO,t NR-420-D-138~B  DRAIEL EAGE L QF 8

RQEVICE TYPEL "O", "MOY, or "C" Frame Beta Gauvges

MORELL BU=P?77A and EU=77A

MANUFACTURER/DISTRIBUTOR: LIE oretie
8% Green Street
Clinton, MA 01510

SEALED SOURCE MQO™L DESIGNATION:  LFE Model 8-70A
Amershar Model KAC.D1

Allrlhll Model !AC D3

{ we Ded
A ‘;"_,'f . AKlwe WIRAR w2l s G
AN F - 9 4 ,’." A 14
1SQIQREL Wt
Krypton-@5s 1200 millicuries (85=70A)

1000 millicuries (KAC.D1)
750 nillicuriou (KAC. D:)

W m
PRINCIPAL USE; (E) BReta Gauge

CUETONM DEVICE! Y8 __ %X __ NO




RFGISTRY OF RADIOACTIVE SEALED SOURCES ANL DEVICES
SAFETY EVALUATION OF DEVICE
Arnended in its Entirety)

e ™ Ne L e 4 " . ‘ _ . ' g ’ -
G NR=4g0U~L B RALLIL JEC CE e RASS 4. RE 2

QEVICE TYPEL "O", "MO", o "CY Frane Beta Gauges

kel B

‘:; ; IJ; r -

per unit area. Both models use encapsulated Krypten-es gasy The
devices consist of three main parts: the source head, the
detector, and the frame. The detector measures the change in
pata radiation due to the abserbtion by the product material.
'he source head and detector are attached to a mechanical franme
that allows the source heed and detector to transverse back and
forth across the product. Tha source head and detector can be
tached to three different frame configurations designated as
nooONMON, or "C" type freme (smee attachment 1). In all cases
tne detector is attached to the top arm of the frame and the
source head is attached to the bottom arm of the frame.

IFE Models SU«P77A and 8U«77A are used to measure product weight

o)
L
"-
v

Sealsd sources are placed in a cast iren box I inches square by
3.622 inches high. The box houses the source, shuttaer, eylinder
and shutter mechanism., Model SU-F77A contains a pneumatic
eylinder where as Model SU~77A contains an electric eyclinder,
Both systers have a fail-safe shutter dasign in that if the air
supply or cuirent supply fails, or shuts off, a spring attached
to the end of the cylinder shaft returns the shutter %o the
c.osed position. Another safety feature eguipedon both models
{s & vigible check of the shutter’s position. The edge of the
shutter has a grean and red paintad section on it which ia
visible through an acrylic window located in the side of the DoOX,

1f the green surface is& seen through the window it indicates the
shutter is closed "safe" position, 4if a red surface is seen then
the shutter is in the "open" position.

The shutter mechanism consists of a clevis, COmpress.on spring,
two levers, roll pin, pivet bleck, and shutter. When the
cylinder engages a shaft is pulled back against the safety spring
and rotates the levers which move the shutter to the open
position., Disengaging the power supply causes the shutter
return to the closed ™osition.

* .
w i

A gasket is bond 1 tc the cast iron box periméter and then a
ineh diametear lic is attached with screwe. The lid houses a
=ollimator and aluminiux’window. The collicator .s placed in the
1id and then an O-ring gasket is fitted in place, An aluminiw
windov is streched over the coilimator and held in place with

» e

2
clamp ring. ¢(<SQD
\\:J/>




OF RADIOACTIVE SEALED SOURCES ANI
SAFETY EVALUATION OF DEVICE

(Amended ir its Entirety)

SP A _»
Ll Sl T we

DEVICE TYXPE:L " ‘MO", ¢+ "C" Frame Beta Gauges

v

~ Y  d e AN \
S S E‘M..L.hxﬁ. Asld

ne of three collimators can be used with each device and
are notated as collimater “A" (D2415853), cellimator “B"
D241584), or collimator “C" (D241588). The collimator has
an outside diameter of 1.12% inches and is 0.2850 inches thick
(see attachment 4). The rao .tion beam produced is oval ir shape
and {s 1 inch by 0.% inches if collimator “"A" is used, 1 inch by
0.378 inches if collimator "B" is used, and 1 inch by 0,250
inches if collimator "C" is used.

e seals. source dimensions are shown in attachment 3. A

gtainless steel holder will be used to adapt Amershanm’s KAC.DI

and XAC.D) sealed sources in order to secure thenm in LFE’s
devices.

The sources are nttached by (2) machine screws and lock washers
o the source suzport plate which is attached to the box by use
¢ spacers and (3) machine screws and lock washers.

LABELING !

An aluminium caution plate is cemented to the side of the source
nead Tae plate is labeled in accordance section 20.203, 10
CPR20 and section 22.51, 10 CFR 32, Aleso a varning ies engraved
in the label stating "REMOVAL OF THIS LABEL IS PROHIBITED BY
REGULATIONS OF THE NUCLEAR REGULATORY COMMIBSION",

See attachments 1 through 4.

CONDITIONS OF NORMAL LSE:

The devices are used
veight per unit area
matarials.

pessure the
rubber

T™he devices are used in factories having envirenmente
are fit for human occupancy. The surface temparature

device ig not expacted to reach temperatures in excess
1000 F.
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE
(Amended in its Entirety)

NO.: NR~420-D-135«B DATE; ¢ 08 1988 PAGE 4 OF 8§
DEVIGE TYPEL "O", "MO", or "C" Frame Beta Gauge

CONRAZIONE OF NOBRMAL USE (CONT.)L

Accass te the radistion beam is restricted due to both the
locatiun of the device in the process line and the pre-set
aqap of 8/8 inch between the scurce and detector.

ERRIQIYFE TESTINGS

LFE Corporation has performed prototipo tests on the above
podels. A bench test was performed in vhich the device vas
actuated to open and close the shutter for 8,000 cycles.
The prototypes ware then placed in each of four possible
mount orientations for 25,000 additional cycles.

The prototypes wera then placed in an oven with an
anvironmental temperature of 280° F, and subjected to 30,000
more cycles., At the end of each test, the prototypes were
examined, After the complation of over 70,000 cycles (estimated
80 year life axpectancy for normal industrial use of these
devices) the prototypes operated with no mechanical failures.

Sealed source Model S5+~70A was approved and has been in use since
1965,

™e manufacture of sealed source Models FAC.D1 and KA.,D} have

«sted prototype models in accordance with ANSI N542-1877 and the
,rototype sealed sources acheived ANSI classifications 77C33232,
7743232 respectively.

The devices has been used in an industrial environment since
1973 with no reported incidents.
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE
(Amanded in its Entirety)

NQL: NR=420-D~138~B DATEL (0f2 06 188 EAGE S RF.%
REVICE TYPE: "O", "MO", or "C" Frame Beta Gauge

EXTERNAL BARIATION LEVELS.

The maximum external radiation levels as reported by the
manufacturer for Model SU-P77A loaded with a 500 millicurie Kr-gs
senlad zource (Model S+«70A) were as follows:

Distance from Messured radiation
tha acurce (gm.) Asvels (mB/hx)
Shutter Opan

30 2.4
100 0.4

Shuttar Closed
30 1.9
100 '3

LFE Corporation has supplied an adequate Quality Contrel Pelicy
and is on file with the Medical, Acadenic and Commercial Use
Safety Branch., LFE Corporation’s Quality Contrel Policy includes
the fellowing:

¢ Design Contrel

© Procurement Documant Control

© Instructions, Procedures, and Prawings

° Document Control

o Inspection

© NoneConforming Material Parts, or Components
o Quality Assurance Records \:?\



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE
(Anended in its Entirety)

NOL.! NR=420-D-135<8  DAIE: £e 08 1988 PAGE 6 OF §
DEVICE. ZXPE; "O", "MO", or “C" Frame Basta Gauge

LIMITAZIQNS AND/OR OTHER CONSIDERATIONS QF UAR!

o Levices intended for distribution to persons
specifically iicensed by the NRC or an Agre.ment State
shell be labaled in accordance with Section 20.203(f).

(» o Davices intended for distribution to persons undsar the

genaeral license pursuant to Section 31.5 shall be
labeled in sccordance with Section 132.51 (a)(3).

o Devices intended for use under a general license shall
be installed and initially tested for proper operation
of the source exposure pechanism, -.z.ei varning
components, labels, and external radiation levelo by LFE
corporation, or other zcr.on- specifically licensed by
the NRC or an Agreemant State.

o The device shall be subjected to a safety performance
test each year. The tost will check for propar shutter
and warning light/indicator cperation.

© Handling, Storage, Use, Transfer, and Disposal: For
devices used under a specific license to be determined
by the licensing authority.

© This registration sheet and the information contained
with the references shall not be changed without the
written .onsant of the NRC,

SAFETY ANALYAIS SUMMARY:

The sealed source Models KAC.D1 and KAC.D3 have an IS0 ANSI NS42
classification of 77C33232, and 77C43232 rolzcotivoly. Sealed
source Model S-70A has been in use since 1965 with no reported
incidaents. This indicates that temperature, pressure, lmguct,
vibration, and puncture stresses imposed during use are highly
unlikely te cause breach of cuntainment intergrity ~f the
capsule. During use the source is sealed within the housing such
that the source is protected against possible airborne corrosive
and other types of contaminates, Protection provided by the
source housing further assures radiation material containment in
the event of an accident.



0F RADIOCACTIVE SEALED SOURCES AND DEVICES

SAFETY EVALUATION OF LEVICE
(Anended in its Entirety)

DATE:  WEC 08 386 PAGE 1. 0F §
"o "MOY ., or "C" Frame Beta Gauge

SAFELX ANALXSIS SUMMARX (CONT LA

It im not expected that parscnnel will have access to the
radiation bear due to the location of the device in the process

line and the pre-set 5/8 inch gap betwean the scurce housing and
the detector

The devices will be used ir un industrial environment; however,
tiiese environments are not expected te ba severe bacausa of the
need to protect tha detection systen.

A nunber of these units have been in cperation since 1971
throughout the country. LFE Corporation’s experience shows that
these devices provide adequate radistion procection.

LFYE Corporation has submitted sufficient infermation to provide
reasonable assurancea thati

The device can ke safely operated by parsons not having
training in rediclogical protection.

Under srdinary conditicns of handling, storage, and use
of the device, the bvproduct material contained in the
device will not be released or inadvertently removed from
the device, and it {s unlikely that any pereon will
receive in any periocd of one calandar gquarter a dose in
excess of 10 parcent of the limite specified in the table
{n Section 20.,101(a), 10 CFR 20.

Under accident conditions (such as fire and explosion)
associated vith handling. storege, and usa of the device,
{t i{s unlikely that any person would receive an external
radiation dose or dose commitment in excess of the dose
t0 the appropriate organ as specified in the

fellevwing
charti




REGISTRY OF RADICACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE
Anended ‘n its Entirety

EAGE
REVISE LXFKI O%, "NC - C" Frame Beta Gauge

SAFETY ANOLBLXSIS SUMMARY (SQNI. 4

™~ 218 4

Wwhele body: head and trunk)
active blood~forning organs)
gonade; or lens of eye

Hands and forearms: feest and
ankles) localized areas of skin
averaged over areas no larger than
4 Sguare centimeter

other Organs

Based on the above and the information referencad balow, we
ontinue to conclude that LFE Corporation’s Models SBU~P77A and
SU=77A ure acceptable for distribution to persons under a general
licanse., Further, ve conclude that the scurce housings can be
expected to saintain its containment intagrity adequately for
normal conditions of use and for accidental conditions that might
oCcuUr during use.

g supporting documents for LFE Corporation’s Models
and SU~77A are hereby incerporated by reference and are
part of this registry documant.

LFE Corporation’s lettears uated Qctober 25, 1608,
Novenbar 16, 1987 and anclosurect thereto.

LFE Corporation’s Applications dated Novenber 23, 1981,
August 18, 1978, December 29, 1577, December 15, 1977,
and anclosuras tharato.

LFE Corporation’s lettars dated Noveamber 14, 1974 /
January 2, 19 December 19, 1972, October 13, 1972 K{
May 25, 1972 and enclosures thereto.




REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SATETY EVALUATION OF DEVICE
(Amanded in ite Entirety)

0.t NRe420-D-135-B  DATE: ygC 08 1982 EAGE 8 QF &

REVICE TXPEL "O", "MO", or "C" Frame Beta Gauge

JASNING AGENCYL
U.8. Nuclear Regulatory Commission

Vi
Datet ‘5 08 1988 Reviewver: %‘
v </

-

Date: :};’Q 08 388 COncurronouM W
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RESISTRY OF ’zoamzv: SEALED SOURCES n. DEVICES
SAPETY EVALUATION OF DEVICE

0.1  NRe=420-D-13%5-B DATE: OEC 06 %08 ATTACHMENT 2

Cource Hewd Tep and Sida View

Sovurce Head Bettem and JSide View
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NR~420=D=138-B DRATE:

‘$ DEVICES

ATTACHMENT ¢4
DEC 08 1988
D241553
Collimator “A"
with strips In the slots

Part number ig B241560

Sect "B-R"
Otherwise same
D241554

Collimator "B
with strips in

Part number 1s B241561

Sect "C=C"

Otherwise same

D241555

Collimator
with strips in
Part number is

"(-ll

the slot
B24]1562

! A953542

i Collimator "H"

./ - . g

gAAtf

!

SESORER
D241558
Collimator u§u

OFFICIAL RECORD COPy

as D241553

the slots

as D241553

s

//6/68
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