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DEVI CE TYPE: Mbi sture Detector - Bunker Probe

MODEL : LB 6600 (Series)

DI STRI BUTOR: Apgee Cor porati on
Hopewel | Business & Industrial Park
103 Corporation Drive
Al'i qui ppa, PA 15001

MANUFACTURER: E&G Berthol d
Cal mbacher Strasse 22- Postfach 160
D- 7547 Wl dbad 1
Cer many

SEALED SOURCE MODEL DESI GNATI ON: Amer sham Radi ochem cal Centre
Model X2 (Drawi ng No. 3A11001)

| SOTOPE: MAXI MUM ACTI VI TY:

Americi um 241: Be 100 mllicuries (3.7 GBq)

LEAK TEST FREQUENCY: 6 nont hs

PRI NClI PAL USE: (G Portable Misture Density Gauge

CUSTOM DEVI CE: YES X NO
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DEVI CE TYPE: Mbi sture Detector - Bunker Probe

DESCRI PT1 ON:

The Mbdel LB 6600(Series) Misture Detector Bunker Probe is used
for neasuring the noisture or hydrogen content of materials in
containers. See Attachnent 1(B)

The probe consists of a stainless steel tube (casing) of about
36 nm (1.42") or 70 mm (2.76") dianeter, about 500 to 600 nm
(19.69 to 23.62") length, and wall thickness of at least 1.5 nm
(0.06"). Wthin the tube are a doubly encapsul ated (stainless
steel) 100 nC (3.7 GBg) Am 241/ Be neutron source and either of
two neutron detection systens.

The distributor marketed the device with a source designated as
Model X2 (Drawi ng No. 3A11001). The device had been originally
regi stered as containing a source designated in Apgee (fornerly
Berthold) Drawing No. P-2611-100. According to the manufacturer,
all units sold were equi pped with Mbodel X2 sources. The two
sources are essentially identical.

The tube is conpletely sealed at one end, either by single piece
cup-like construction or by welding an end cap onto the tube. At
the other end of the tube is a 12 mm (0.47") di aneter opening

t hrough which a connector cable extends fromthe detection system
to accessory electronics (nmain anplifier and readout) which may
be several neters fromthe probe.

The two neutron detection systens used in the Mddel LB 6600
(Series) Bunker Probes use either (1) a scintillation detector
with alithiumcrystal or (2) a helium3 counter tube. A Bunker
Probe using the scintillation detector is shown in Attachnent
1(A). Wthin the tube are: (1) at the upper end, the neutron
source, (2) directly below the source is a 30 nm (1.18") dianeter
by 55 mm (2.17") length cylinder | ead shield with source actually
nounted in the upper end of this shield, (3) directly below the

| ead shield is the scintillation detector with the |ithium
crystal, and (4) directly below the detector is nmounted the
preanplifier.
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DEVI CE TYPE: Mbi sture Detector - Bunker Probe

DESCRI PTI ON (Cont’ d) :

Al'l internal conponents, including source and | ead shield are

| oaded into the probe through the Iower end which is closed by a
screw-in-cover surrounding the connector cable. According to the
manuf acturer, the electronics, including the photomultiplier

tube, nust be renoved through the Iower end to gain access to the
source. The source and |lead shield can then be renoved by
removi ng an internal screw which requires a special |ong screw
driver inserted through the | ower uncapped end of the probe.

A Bunker Probe that uses a helium3 counter tube is quite simlar
in construction and assenbly to a probe that uses a scintillation
detector.

M nor differences include: (1) locating the source about 10 or
12 mfm (0.39 to 0.47") fromthe end of the casing where it is near
the center point and adjacent to the counter tube, (2) enclosing
the source in a source holder with 2 mm (0.08") thick |lead walls,
and (3) nounting the counter tube in shock absorbent materials.

The accessory electronics (main anplifier and readout) are
nounted in a separate alum num dust and spl ash proof housing and
can be | ocated at some distance fromthe probe. |Interconnection
is by a special cable, 5 neters (16.4 ft) of PVC-cable nounted to
t he probe, connected to the accessory el ectronics.

When in use, the probe is nounted in the outlet of a bunker or
other materials container in such a way that the built-in source
is sufficiently surrounded by material corresponding to its
efficiency range. The probe is housed either in a tube socket
extendi ng through the container wall at an angle of 30 - 40° to
the horizontal plane, or in a protective tube extending through
both walls of the container. See Attachnent 1(B)

When not in use, the probe can be placed in shielded, carbon
steel storage/transport container, Mdel LB 7400(Series). See
Attachnent 1(C). This cylindrical container is about 200 to 270
mm (7.87 to 10.63") in dianmeter and 200 to 375 mm (7.87 to
14.76") in height and has an additional circular steel support
tube of about 37 to 80 mm (1.46 to 3.15") dianeter nounted in the
center of the shield and extendi ng above the shield for a total
hei ght of about 540 to 700 mm (21.26 to 27.56").
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DEVI CE TYPE: Mbi sture Detector - Bunker Probe

DESCRI PTI ON (Cont’ d) :

Surrounding the | ower (about 200 to 270 nm[7.87 to 10.63"])
portion of this inner tube are shielding rings of borated

pol yet hyl ene. When the bunker probe is placed in this shielded
container, the neutron source is centered within the shield. A
hole in the upper end of the support tube wall provides a neans
for placenent of a | ocking bolt or padl ock which would prevent
renmoval of the probe when placed in this shielded container.
Cont ai ner weights for the LB 7400 (Series) range from 13 kg
(28.66 Ib) to 55 kg (121.25 Ib).

LABEL| NG

The distributor states that the probe containing the source wll
be | abel ed in accordance with the requirenents of 10 CFR 20. 1901.

The | abels are placed as follows: (1) A nylar label with the
information required by 10 CFR 20.1901 is placed around the probe
at the cable end, and (2) an additional nylar warning | abel is

pl aced on the source end of the probe. This |abel contains the
radi ati on synbol and an instruction not to handle this source end
of the probe.

DI AGRAM

See Attachment 1

CONDI T1 ONS OF NORMAL USE:

The Mbdel LB 6600 (Series) bunker probe is used to neasure

noi sture or hydrogen content in materials such as glass sand in a
bunker, weighing container or simlar passage container. Wen
nmeasurenents are nmade, the probe is placed in a tube socker that
is closed at one end and extends into the nmaterial volune or the
probe is placed in a protective tube which extends through both
container walls in such a manner that the built in neutron source
is sufficiently surrounded by the material to be neasured. The
probe itself does not come in contact with the material to be
measur ed.
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DEVI CE TYPE: Mbi sture Detector - Bunker Probe

CONDI TI ONS OF NORVAL USE (Cont’ d):

The probe may be used in a variety of industrial environnents,

but because of the requirenents inposed by the radiation
detection systemnmounted in the probe, the probe would not
normal Iy be used in high tenperature environnents or in areas of
hi gh vi bration. The manufacturer's established tenperature range
of operation is -20°C (-4°F) up to 50°C (122°F). The

manuf acturer also states that if tenperatures in a container

m ght rise to nore than 50°C (122°F), air nmust be bl own through
the protective tube in the bunker which surrounds the probe to

| ower operating tenperatures.

When not in use the probe would normally be stored in the
| ockabl e shi el ded storage/transport container that is provided.

PROTOTYPE TESTI NG

A. The 100 nCi (3.7 GBqg) anericium 241/ Be source (Berthold
Drawi ng No. P-2611-100) is a doubly encapsul ated (stainless
steel) source. The radioactive material consists of
aneri ci um oxi de-beryl | i um powder which is conpressed into
tablet formand placed in the inner capsule. Both stainless
steel capsules are sealed by argon arc wel ding. Apgee’s
(formerly Berthold) vendor for the source, illustrated on
Berthold Draw ng No. P-2611-100, provided evidence of an I SO
classification of C64544 and an | AEA special form
desi gnati on

B. For the device containing the source, Apgee Corp. did not
provi de prototype test results of the nechanical operation
of the device, such as source support/retention wthin the
bunker probe's stainless steel casing or support/retention
of the end closure plug of the probe, when subjected to
vibration or drop. In lieu of such subm ssion, the
manuf acturer states "[t]he continued use of these devices in
Europe in the past 10 years in industrial environnents
W t hout operational problens causing radiation exposures in
excess of acceptable |levels indicates to us that prototype
testing at this time is not necessary - units are considered
field tested.”
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DEVI CE TYPE: Mbi sture Detector - Bunker Probe

PROTOTYPE TESTI NG (Cont’'d):

Apgee Corp. states that the Mddel LB 7400 (Series)
storage/transport containers conply with transportati on standards
of the | AEA Safety Series 6. The containers are marked with
"Type A" and "Made in West Germany." Accordingly, they are

aut hori zed Type A packages under the U.S. Departnent of
Transportation's regulation 49 CFR 173.415(d).

EXTERNAL RADI ATI ON LEVELS:

I nformation provided by the distributor and cal cul ati ons indicate
the following radiation |levels fromthe source, source in the
probe, and probe in the storage shield or installed:

. Unshi el ded 100 nC (3.7 GBg) Am 241/Be source: (2.5 x
10° n/sec.)
By neutrons:
By gamma rays:

0.30 ntem (3.0 uSv)/hr at 1 m (39")
0.25 nrtem (2.5 uSv)/hr at 1 m(39")

o

. Source in probe: calculated to be about 850 nrem
(8.5 nBv)/hr at surface directly over source due to
neut rons.

. Source in storage shield:

Surface of shield: 2.5 nrem hr (25 uSv/hr).

. Probe installed for use:
Accessi bl e surfaces: Generally < 0.75 nrem (7.5 uSv)/ hr.

QUALI TY ASSURANCE AND CONTROL:

The manufacturer/distributor perfornms inspection and testing on
each device to assure that |abeling and other radiation
protection features are in accordance with specifications and
drawi ngs. Each source prior to installation is also tested for

| eakage/ cont am nati on and assayed for source strength. A copy of
the "Quality Assurance and Control Prograni is on file with the
NRC.
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DEVI CE TYPE: Mbi sture Detector - Bunker Probe

LI M TATI ONS ANDY OR OTHER CONSI DERATI ONS OF USE:

. This device shall be distributed only to persons
specifically licensed by the NRC or an Agreenent State.

. The device shall be leak tested at six nonth intervals using
t echni ques capabl e of detecting 0.005 mcrocurie (185 Bg) of
renoval contam nation

. Handl i ng, storage, use, transfer and disposal: To be
determ ned by the licensing authority.

. This registration sheet and the information contained wthin
the references shall not be changed without the witten
consent of the NRC

. REVI EWER NOTE: Apgee stated that Mdel LB 6600 has been
i nactive since m d-1998.

. REVI EMER NOTE: The hol e size for the source hol der was
increased from26.2 mm (1.03") (Drawi ng No. 19201. 200- 005)
to 26.6 nm (1.05") (Drawing No. 19201.400-002) to nake room
for the thickness of the paint and radi ati on warning sign on
t he source holder (Drawi ng No. 19201.200-006) which is slid
into the hole.

. REVI EWVER NOTE: New stainless steel |abeling material m ght
al so have been used on sone units, instead of nylar as
previ ously specified.

. REVI EMER NOTE: The distributor changed its nane from
Berthold Systens, Inc. to Apgee Corp. in 1992.

SAFETY ANALYSI S SUMVARY

Based on our review of the information and test data contained in
the references cited below, we conclude that the Mddel LB 6600
(Series) device is acceptable for specific |icensing purposes.
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SAFETY ANALYSI S SUMVARY (Cont’d):

Furthernore, we conclude that the device would be expected to
maintain its containnent integrity for normal conditions of use
and for accident conditions which m ght occur during the uses
specified in this certificate.

REFERENCES:

The foll ow ng supporting docunents for the Model LB 6600 (Series)
device are hereby incorporated by reference and are nade a part
of this registry docunent:

. Berthold Systens, Inc. application dated May 24, 1984, as
revised June 29, 1984 with encl osures thereto.
. Berthold Systens, Inc. letters dated Septenber 27, 1984,

Oct ober 29, 1984, Novenber 15, 1984, and Novenber 23, 1984,
W th attachnents thereto.

. Berthold Systens, Inc. letters dated February 13, 1985,
February 28, 1985, and March 20, 1985; with attachnents
thereto. Telefax fromLab dated February 26, 1985.

. Apgee Corporation |letters dated August 8, 1991,

Sept enber 28, 1991, and Cctober 2, 1991 with encl osures
t her et o.
. Apgee Corporation letter dated March 24, 1999.

| SSUI NG AGENCY:

U.S. Nucl ear Regul atory Conm ssion

[ RA/

Date: Decenber 15, 2000 Revi ewer :
Seung J. Lee
[ RA/

Dat e: Decenber 15, 2000 Concurrence:

John P. Jankovi ch
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