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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE

NO.: NR-460-S-1g6

SEALED SOURCE TYPE: Strip Source

MODEL: 4F6P

MANUFACTURER/DISTRIBUTOR: 3M Health Physics Services
3M Center, Building 224-2E-06
St. Paul, MN 55144-1000

ISOTOPE: MAXIMUM ACTIVIGY:
Cesium-137 10.00 curies (370.0 GBq)

LEAK TEST FREQUENCY: 6 Months

ERINCIPAL USE: (D) Gamma Gauge
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE

NO.: NR-460-S-106-8 DATE: PAGE 2 OF 7

SEALED SOURCE TYPE: Strip Source

The 4F6P source is a doubly-encapsulated strip source. Cesium-
137 (Ce-137) is absorbed into small ceramic particles. The
isotope is then permanently fixed to the particles using a heat
treatment to create 3M Brand Radiating Microspheres. The
microspheres are loaded into a 0.125 in. (0.318 cm) outer
diametey, 0.0697 in. (0.1770 cm) average inner diameter type 410
stainless steel inner tube. After the microspheres are loaded, a
nominally 0.0695 in. (0.1765 cm) diameter, 0.250 in. (0.635 cm)
long inner plug made from type 304 stainless steel is inserted
into each end and silver brazed in place, sealing the
microspheres inside.

Spacer rings made from type 304 stainless steel are placed around
the inner tube and silver brazed in place about 1.000 in.

(2.540 cm) apart. The spacer rings are 0.050 in. (0.127 cm)
thick, with a 0.435 in. (1.105 c¢m) outer diameter and a 0.130 in.
(0.330 cm) diameter hole in their middle to accommodate the inner
tube. One end of the inner tube is inserted into an end plug
made from type 304 stainless steel. The end plug is 0.750 in.
(1.905 cm) long with three 0.250 in. (0.635 cm) long sections.
Beginning from one end, the first section is 0.500 in. (1.270 cm)
in diameter, the middle section is 0.438 in. (1.113 cm) in
diameter, and the final section decreases from a diameter of
0.438 in. (1.113 cm) at a 5° angle over its length to a diameter
of 0.394 in. (1.001 cm). The inner tube fits into a 0.135 in.
(0.343 cm) diameter hole bored a depth of 0.300 in. (0.762 cm)
into the end plug’s narrow end. That hole has an 82° countersink
to 0.250 in. (0.635 cm) diameter. The brazing material is placed
in this area when the tub: is silver brazed into the end plug.
The wide end of the end plug has a 0.250 in. (0.635 cm) diameter
hole bored to a depth of 0.250 in. (0.635 cm).

A 0.500 in. (1.270 cm) outer diameter, 0.444 in. (1.128 cm) inner
diameter type 304 stainless steel outer tube is placed over the
spacer rings and pushed over the middle and narrow sections of
the end plug. A second end plug is inserted into the open end of
the outer tube so it fits over the inner tube and is TIG welded
in place. The overall length of the Model 4F6P source varies
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVIUES
SAFETY EVALUATION OF SEALED SOURCE

NO.: NR-460-S-106-S :
RCE TYPE: Strip Source

PROTOTYPE TESTING: (Continued)
T Heat to 1,832 °F (1,000 °C) for 30 minutes

3. Quench from 1,832 °F (1,000°C) to the temperature of cold
water at 68 °F (20°%)‘$”\

3. Impact of 2 lb-qu 20 times on each of two points 180°
apart, 3 in. (7.6 cm) from the end of the source

4. Source bent approximately 30° at 2 points

After each test the sources were smear tested and leak tested.
All wipe tests were negative (less than 1x10* uCi (3.700 Bg) of
vremovable radicactivity) and all leak tests were negative (no
leakage detected).

EXTERNAL RADIATION LEVELS:

External radiation dose rates were calculated for a 10.00 Ci
(370.0 GBg) Cs-137 source. The dose rates are based on an NIST
traceable standard and are as follows:

Maxi Madiis Lo Tonat

(from surface)

(cm) (in.) (R/hr) (Sv/hr)
5 1.99 1320 13.2
30 36.6 0.37
3.3 0.033
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE

NO.: NR-460-5-106-5 DATE: BAGE 5 OF 7
SEALED SOURCE TYPE: Strip Source
QUALITY ASSURANCE AND CONTROL:

The following quality control procedures were followed during
production of this source:

The inner tube was wipe tested after the first inner plug
was welded.

. The inner tube was wipe tested after both inner plugs were

welded.

. The entire source was wipe tested prior to welding the

second outer plug. If the source failed the wipe test, the
source was cleaned and retested until a negative wipe test
was obtained.

The completed source was wipe tested upon completion of
fabrication, after a 7-day storage period, and during
packaging for shipment.

LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE:

This source may be used only by persons specifically
licensed by the NRC or an Agreement State.

Handling, storage, use, transfer, and disposal: to be
determined by the licensing authority.

This source shall not be subjected to environmental or other
conditions of use which exceed ANSI Classification 77C53346.
(ANSI N542-1977)

This source shall be leak tested at intervals not to exceed
6 months using techniques capable of detecting
0.005 microcurie (185.0 Bg) of removable contamination.

This registration sheet and the information contained within
the references shall not be changed without the written
consent nf the NRC.

Revision 1, December 2, .995
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SQURCE

NO.: NR-460-5-106-S DATE: EAGE 6 OF 7
SEALED SOURCE TYPE: Strip Source
SAFETY ANALYSIS SUMMARY:

The Model 4F6P sealed source is not a current product
manufactured or distributed by 3M Health Physics Services.
However, 3M Health Physics Services will continue to receive
Model 4F6P sources for disposal.

Based or our review of the Model 4Fé6P sealed source, and the
information and test data cited below, we continue to conclude
that the Model 4F6P sealed source is acceptable for specific
licensing purposes.

Furthermore, we continue to conclude that the Model 4F6P source
would be expected to maintain its containment integrity for
normal conditions of use and accidental conditions which might
occur during uses specified in this certificate.

REFERENCES:

The following supporting documents for the Model 4F6P sealed
source are hereby incorporated by reference and are made a part
of this registry document:

® 3M Health Physice Services’ letters dated August 6, 1991,
April 11, 1984, January 6, 1965, and March 18, 1964, with
enclosures thereto

® ANSI Tests - Reclassification Radiocactive Sources, Static
Control Systems/3M - Test Report dated August 31, 1982.
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE

NO.: NR-460-S-106-8 DATE: BAGE 7 OF 7
SEALED SOURCE TYPE: Strip Source

1SSUING AGENCY:

U.S. Nuclear Regulatory Commission

Date: Reviewer:

Thomas W. Rich

Date: Concurrence:

Steven L. Baggett
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE

NO.: NR-460-S-106-S DATE: ATTACHMENT 1
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SQURCE

NO.: NR-460-S-106-S DATE:
SEALED SOURCE TYPE: Strip Source

MODEL: 4FéP Node ' s Soure

6 Ve Sare s e “FSL .’Ncpl et e

|EW iy L-4D

MANUFACTURER/DISTRIBUTOR: 3M Health Physics Services
3M Center, Building 224-2E-06

8t.

1SOTOPE:

Cesium-137

LEAK TEST FREQUENCY: 6 Months

PRINCIPAL USE: (D) Gamma Gauge

Paul, MN 55144-1000

MAXIMUM ACTIVITY:
10 curies (370 GBq)

R . e R e
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE

NO.: NR-460-5-106-5 DATE: PAGE 2 OF 6
SEALED SOURCE TYPE: Strip Source

DESCRIPTION:

The 4F6P source is a doubly-encapsulated strip source. Cesium-
137 (Ce-137) is absorbed into small ceramic particles. The
v isotope is then permanently fixed to the particles using a heat
" treatment to create 3M Brand Radiating Microspheres. The

vgfy' microsphereg are loaded into a 0.125 in. (0.318 cm) outer o ired
Y ““diameter779}3§0 in. (1.753 cm) inner diameter type 410 stainless (Awesivs.
3 steel inner tube. Aftey the microspheres are loaded, a ng%ﬁ in.

(0.178 cm) diameter, 0.250 in. (0.635 cm) long inner plug made %

from type 304 stainless steel is inserted into each end and
silver brazed in place, sealing the microspheres inside.

"\\ Linare did s
# core Qopm,
, Aie .12 - 192} 3535 -7
Spacer rings made from type 304 stainless steel are placed aroufid ..u..i.
the inner tube and silver brazed in place about 1 in. (2.54 cm) e%4swmesns’
apart. The spacer rings are 0.050 in. (0.127 em) thick, with a W Tt v
0.435 in. (1.105 cm) outer diameter and a 0.130 in. (0.330 cm) o0 2000
diameter hole in their middle to accommodate the inner tube. One
end of the inner tube is inserted into an end plug made from type
304 stainless steel. The end plug is 0.750 in. (1.905 cm) long
with three 0.250 in. (0.635 cm) long sections. Beginning from
one end, the first section is 0.500 in. (1.270 cm) in diameter,
the middle section is 0.438 in. (1.113 cm) in diameter, and the
firal section decreases from a diameter of 0.438 in. (1.113 cm)
at a 5° angle over its length to a diameter of 0.394 in. (1.001
cm). The inner tube fits into a 0.135 in. (0.343 cm) diameter
hole bored a depth of 0.300 in. (0.762 cm) into the end plug's
narrow end. That hole has an 82° counteresink to 0.250 in. (0.635
cm) diameter. The brazing material is placed in this area when
the tube is silver brazed into the end plug. The wide end of the
end plug has a 0.250 in. (0.635 cm) diameter hole bored to a
depth of 0.250 in. (0.635 cm).

A 0.500 in. (1.270 cm) outer diameter, 0.444 in. (1.128 cm) inner
| diameter type 304 stainless steel outer tube is placed over the
| spacer rings and pushed over the middle and narrow sections of
the end plug. A second end plug is inserted into the open end of
the outer tube so it fits over the inner tube and is TIG welded
in place. The overall length of the Model 4F6P source varies
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE

NQ.: NR-460-S-106-S DATE: PAGE 3 OF 6
SEALED SOURCE TYPE: Strip Source

DESCRIPTION: (Continued)

from 2.500 in. (6.35 cm) to 73.500 in. (1.870 m). The active
length is always 1.500 in. (3.810 cm) longer than the active

length.
DIAGRAM:

See Attachment 1.

LABELING:
The following is engraved on the side of the outer capsule:
3M Company

Model 4F6P-XXXX

XXX mc Cs-137
Sources are labeled with serial number, isotope, active length,
and number of millicuries.
CONDITIONS OF NORMAL USE:
The 4F6P was specifically designed to be compatible with gauging
devices manufactured by the Ohmart Corporation.
PROTOTYPE TESTING:

A prototype of the Model 4F6P source was tested according to the
(ffggig;ggiions of ANSI N542-1977 and achieved a classification of
7C53346.

VY yased povien
Q/‘JIJ &n -f(f ot T {2y lr-'i,( l\ ( ‘_/“.ltv(l’AI /".‘/».'4 ,‘,)
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE

NO.: NR-460-5-106-S DATE: PAGE 4 OF 6
SEALED SOURCE TYPE: Strip Source

External radiation dose rates were calculated for a 10.0 Ci (370

GBg) Cs-137 source. ﬂneldqge rates are based on an NIST
traceable standard and are as follows: ~

Nanisue Badiarfon tave?

(from sdrface)

(em) (in) (Sv/hr)
5 2.97 13.3
30 11.81 0.37

39.37 : 0.033

QUALITY ASSURANCE AND CONTROL:

The following quality control procedures were followed during
production of this source:

1. The inner tube was wipe tested after the first inner plug
was welded.

2. The inner tube was wipe tested after both inner plugs were
welded.

3. The entire source was wipe tested prior to welding the
second outer plug. If the source failed the wipe test, the
source was cleaned and retested until a negative wipe test
was obtained.

4. The completed source was wipe tested upon completion of
fabrication, after a 7-day storage period, and during
packaging for shipment.

Revision 1, October 4, 1995
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION COF SEALED SOURCE

NO.: NR-460-S-106-S DATE: EAGE 5 OF 6
SEALED SOURCE TYPE: Strip Source

LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE:

® This source has been distributed only to persons
specifically licensed by the NRC or an Agreement State.

¢ Handling, storage, use, transfer, and disposal: to be
determined by the licensing authority.

e This source shall not be subjected to environmental or other
conditions of use which exceed ANSI Classification 77C53346.
(ANS1 N542-1977)

® This source shall be leak tested at intervals not to exceed
6 months using techniques capable of detecting 0.005
microcurie (185 Bg) of removable contamination.

® This registration sheet and the information contained within
the references shall not be changed without the written
consent of the NRC.

SAFETY ANALYSIS SUMMARY:

Based on our review of the information and test data contained in
the references cited below, we continue to couclude that the
Model 4F6P sealed source yﬁb acceptable for specific licensirg
purposes. AR

Furthermore, we continue to conclude that the Model 4F6P source
would be expected to waintain its containment integrity for
normal conditions of use and accidental conditions which might
occur during uses specified in this certificate.

As of the effective date of this document, the Model 4F6P sealed
source is not a current product manufactured or distributed by 3M
Health Physics Services. However, 3M Health Physics Services
will continue to receive 4Fé6P sources for disposal.

Revision 1, October 4, 1995
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE

NO.: NR-460-S-106-5 DATE: BAGE 6 OF €
SEALED SOURCE TYPE: Strip Source

REFERENCES :

The following supporting documents for the Model 4F6P sealed

source are hereby incoirporated by reference and are made a part

of this registry document: 5 Aort Mine s 15 8 B Lobler,

® 3M Health Physics_ Services’ /letters dated August 6, 1991,
April 11, 1984, ¢ uary 10, 19 January 6, 1965, and
March 18, 1964, with enclosurés thereto

Test ek doked Qw_.rﬁ 2\, \082
ISSUING AGENCY:

U.S. Nuclear Regulatory Commission

Date: Reviewer:

Thomas W. Rich

Date: Concurrence:

Steven L. Baggett

Revigion 1, October 4,
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REGISTRY OF RADIOACTIVE SHALED SOURCES AND DEVICES
SAFETY EVALUATION OF SEALED SOURCE

NO.: NR-460-S-106-S

Revision 1, September 27, 1995
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3M Center Bidg. 224-2E-06
St. Paul, MN 55144-1000
612/736 0498

August 6, 1991 m

U.S. Nuclear Regulatory Commission
Washington D.C. 20555

Attn: Mr. Steven L. Baggett
Nuclear Material Safety and Safeguards
Medical and Commercial Use Safety Branch
Mail Stop 6H3

Subject: Inactive Source Registrations
Gentlemen:
In accordance with a July 25, 1991 telephone conversation
between Mr. Melvin R. Peters, 3M, and Mr. John W. Lubinski,
NRC, enclosed is a listing of registered 3M sources which
should be terminated. The manufacturing of these sources
either has been, or will have been, pevmanently discontinued
by September 30, 1991.
It is our understanding that upon termination:
1. The registrations will become part of NRC'’s
inactive file, but present users of the sources may
continue to use them.

2. 3M can accept the sources for disposal and leak
testing, but cannot refurbish or repair them.

3. 3M, on a best effort basis, will provide the NRC
with a listing of the total number of sources sold
and the date of the last sale.

4. The annual maintenance fee for the registrations
will be waived.

Yoyrs tyuly,
/gibert (&ssink, Chairman

Isotope Committee

Enclosure: 3M Inactive Source List (July 27, 1391)
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LICENSE §

S d
00057
oLs5¢CS
04588
04608
04L60S
04LBOS
04LROS
0L60S
OuL60S
04L60S
04L60S
04LG0D
04LE0OD
04L60S
OL60S
0LE0S
OLEODS
0LB0S
OL60S
04LBOS
0L60S
04LS50S
04608S
0LB0S
0L60D
0460S
O4LBOS
C460S
0L60S
0L60S
0460S
OLEODS
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04LB0S
0LBOS
04L6CS
0LEODS
04LB0S
04L60S
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04608
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MINNESOTA MINING & MFG (TO INACTIVE STATUS)

SOURCE
MODEL §

THORIUM
703

LFBP »
1C2A,1C28 /
LF3B -
LF3c v/
IMmic v/
IM1B/
3ELG
LD3A Y
4LD3BV
4LDBD v
LDGF *
SFID v
SF1EY
SFIF 7
SF1G 7
3L28
3L2A Y
IMIFV
3L2¢c/
1E2JV
3F16
LFI1E Y
SF1H \;
3ELO
SFINY

SFIN (MODIFIED).

188L v
EHEA
6HEB
LDEM
L2/

Ji'SOOJl 6520 (FORMERLY 86D8&C) ~

3L2D
3Q10 7

2ELL, 3E4S /

3F1R ~

902, 902F, 903/

LPBE/
LPBEM/
IMILY

/
3Go9A /

{
908 Y c.mn
384G J SA

LF3F v

LF3G «

METCoBe 7 KAYHCC W% 4
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AMO
AMO
AMO
AMO
AMO
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AMO
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AMO
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AMO
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6595
6548
6596
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NR
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NR
NR
NR
NR
NR
NE
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NR
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NINNES!TA MINING & MFG (TO INACTIVE STATUS) PAGE 2
|
\
1

SOURCE
LICENSE § MODEL #
\_Fr'
04605 151 § 6530, (FORMERLY 6B6G) «
0LBOD 152 U  BHBD o
0460S 153 S  ALBUMIN MICROSPHERES (HUMAN) TC-fgM M7
OLBOD 154 U  6HBE SOURCE APPLICATOR, 8COT SAFE <
0L60S 155 §  4DBL ~
0LB0S 156 S  LDBP
0LBOS 158 U 3F11. 3F1Jd, 3F1L 7
0LB0S 158 U 3F1v "7
0LE0S 160 U  4LPET vas(c 3 (738
04LB60S 161 U  4LF3D
0LBOS 162 U  &4F3HV
O4LBOS 163 S 4LFBS Y
0LBOS 164 S  3E4OVY
OLEOS 165 € 67017/
0460D 168 G 702, 703, 704 £
0460S 168 S$5~B510,6550,6570 (FORMERLY 6B6G) _

0L60S
0LEO0S

170 S LPBV //
171 § LFBST



