REG STRATI ON OF RADI OACTI VE SEALED SOURCES AND DEVI CES

SAFETY EVALUATI ON OF DEVI CE

NO. : NR-0112-D-809-S DATE: Decenber 15, 2000 PAGE 1 OF 10

DEVI CE TYPE: Mol d Level Control

MODEL : LB 300 M.* or M.T* Series**
*M.- Lead shi el ded, M.T-Tungsten shi el ded
**Actual Mobdel Nos. will vary with the type of
instal |l ation.
DI STRI BUTOR: Apgee Cor porati on
Hopewel | Business & Industrial Park
103 Corporation Drive
Al'i qui ppa, PA 15001
MANUFACTURER: EGG Berthol d

Cal nbacher Strasse 22- Postfach 160
D- 7547 W dbad 1
Cer many

SEALED SOURCE MODEL DESI GNATI ON: EGG Bert hol d, Drawi ng Nos.

P2608- 100 or P2608-101
(Cobal t - 60).

Anmer sham Buchl er, Drawi ng Nos
VZ- 287 and SK-1208.

| SOTOPE: MAXI MUM ACTIVITY:

Cobal t - 60 300 millicuries (11.1 GBq)
Cesi um 137 500 mllicuries (18.5 GBq)
LEAK TEST FREQUENCY: 6 nont hs

PRI NCI PAL USE: (D) Gamma Gauges

CUSTOM DEVI CE: YES __ X NO
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DESCRI PT1 ON:

The source housing for either the Cobalt-60 or Cesium 137 sources
consi st of a heavy cylindrical steel outer housing. This housing
is lead-filled or contains tungsten shielding in such a way as to
provi de not only lateral shielding, but top and bottom shi el di ng
as well. Munted eccentrically inside the shielding is a second
steel cylinder which contains the source in its stainless steel
jacket. This inner steel cylinder can be rotated 180°, and, in
effect, acts as a rotating shutter.

The source housing is constructed to suit the type of
installation at a custoners facility. Hence, the housing varies
in size to accommbdat e sources of various activities. Apgee
reports that all devices are constructed so as to not exceed 100
nrem hour at the surface of the housing. See Table 1 at the end
of this section which shows shield size and source mllicuries
activity range.

In its closed position, the rod source is situated in the center
of the shielding container, and is shielded equally in al
directions. To open the shutter, the inner cylinder is rotated
180°, at which time the shielding will cover the sides and back,
and the radiating beamw ||l be directed across the nold towards
the scintillation counter (detector) |ocated opposite. In a
basic installation, the shutter can be operated by using a
special key which is inserted in the top of the housing.

Per manent mar ki ngs, show ng the “open” and “cl osed” positions are
shown on top of this housing. A mechanical interlock systemis
built in to prevent the holders frombeing put into the “open”
position of, for any reason, the holders are renoved fromthe

i nt ended use equi pnent (See attachnents 7,8, and 9). 1In effect,
t he devi ces cannot be renoved fromthe equi pnent unless the
shutter is in the “closed” position. The systemcan also readily
accomodat e automati ¢ openi ng/closure, utilizing actuation by air
notors to operate these units (“devices”) as well and these can
be furnished on special request. These air notors are spring

| oaded to return to “of f” when not under positive air pressure.

A | ock-out plate can be used to |l ock the device in the “off”
position (See Attachnment 10).
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DESCRI PTI ON (Cont’ d) :

The shutter nmechanismis operated by externally rotating the
external square shaft, at the position indicator, 180°. This
causes the inner steel cylinder (rotating shutter) containing the
seal ed source, to be rotated fromthe central position (where
maxi mum shielding is obtained) to a position, in line with the
“W ndow’ in the outer steel shell. It should be noted that both
the rotating shutter and the outer steel casing are |lead-filled
or contain tungsten shielding and that the “window is not an
opening of any kind in the outer steel casing, but nerely is a
position allow ng proper alignnment of source and scintillation
count er.

The cobalt source is constructed of a solid cobalt wire wapped
around a stainless steel dowel threaded at each end, the length
of the wire determning the activity. Thus, the length of rod
shaped capsul e varies. The threaded dowel is screwed into the
end caps of the source tube and then seal ed by argon gas arc
wel di ng.

The cesium source is nmanufactured by Amersham Buchl er of Germany.
The isotope is fired on ceram c beads. The beads are then placed
into a doubl e capsulized source tube. Each bead has a known
activity. The source tubes may vary in length to fit the source
shields and activities as seen in Table 1 below. The source caps
are seal ed by argon gas wel di ng.
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DESCRI PTI ON (Cont’ d) :

TABLE 1
Shield size (Pb) Source Activity Range
[mC (MBa) ]
A 100 nm (3.94") A Co-60 to 1.7 (62.9)

Cs-137 to 82 (3034)

B. 120 mm (4.72") B. Co0-60 >1.7 (62.9), <4.5 (166.5)
Cs- 137 >82 (3034), <307 (11359)

C. 140 nm (5.51") C. Co-60 >4.5 (166.5), <9.0 (333)
Cs- 137 >307 (11359), <500 (18500)

D. 160 nm (6.30") D. Co-60 >9 (333), <17 (629)
Cs- 137 <500 (18500)

E. 180 mm (7.09") E.  Co-60 >17 (629), <39 (1443)
Cs- 137 <500 (18500)

F. 200 nm (7.87") F.  Co-60 >39 (1443), <85 (3145)
Cs- 137 <500 (18500)

G 220 nm (8.66") G Co-60 >85 (3145), <194 (7178)
Cs- 137 <500 (18500)

H 240 mm (9. 45") H  Co-60 >194 (7178), <300 (11100)
Cs- 137 <500 (18500)
LABELI NG

The manufacturer/distributor states that each source housing wll
be | abel ed in accordance with the requirenments of 10 CFR 20. 1901.

These | abels are nmade of al um num or stainless steel and are
riveted in place, or are nade of nylar and secured in place with
adhesi ve.
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DI AGRAMS:

See Attachnents 1,2,3,4,5,6,7,8,9 and 10

CONDI T1 ON OF NORVAL USE:

The nold level control is designed to nonitor the |evel of nolten
metal in a nold through the nold walls w thout actual contact
with the fluid. The following is a brief description of the

steel mll environnments that the device m ght encounter:

. Tenperature - the anbient tenperature ranges from 122°F
(50°C) to 176°F (80°Q)

. Hum dity - 50 to 100% (This noisture arises chiefly from
st eam com ng from potabl e cooling HO

. At nosphere - atnosphere is non-corrosive. By NEMA (Nationa

El ectrical Manufacture Association) standards, this area
woul d not be classified as corrosive. The design of the
equi pnent is such, that any elenments in the atnosphere
cannot enter into the device or source.

. Vi bration - because of the slow operating speed of a
continuous casting machine, vibration analysis is not
required to be considered in the structural design of the
machi ne on which this equi pnment wll be nounted.

Experi ence has shown that the design of the equipnment has been

such as to totally unaffected by nornmal operations of the
equi pnent on which it has been install ed.

PROTOTYPE TESTI NG

Apgee reports that each and every device is functionally tested
prior to shipment for proper operations, including |ocking device
and radi ati on | eakage.

Destructive testing that has been carried out on prototype units
are as follows:

. Droppi ng the device froma height of one neter w thout any
detectabl e i ndication of radioactive |eakage or significant
mechani cal damage.
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PROTOTYPE TESTI NG (Cont’'d):

. Heating the device to tenperature of 400°C (750°F) to check
for | ead | eakage fromthe outer steel housing. The results
were satisfactory, since no | eakage of the nolten | ead was
found. The manufacturer also reported that the source
housi ng remai ned functional up to nelting point of |ead.

. According to the ANSI (N538) classification designation for
a device, the device achieved a designation of ANSI 44-454-
454- R3.

Addi tionally, the sources have been tested and have achi eved a
classification of |1SO C 65444 according to DIN 25426 (sane ANSI
N542-1977) and “Speci al Fornt according to | AEA regul ati ons.
Reports on this are given the Bundesanstalt for Material Prufung
of the German Governnent.

EXTERNAL RADI ATI ON LEVELS:

The manufacturer states that the dose rates at the surface of the
radi oactive housing will not exceed 100 nrenihr. See attachnents
5 and 6 for typical |evels.

QUALI TY ASSURANCE AND CONTROL:

The manufacturer inspection checks each unit for shutter function
Wi t hi n engi neering specifications, each source housing is checked
for radiation | eakage and is swipe tested to denonstrate a
renovabl e contam nation of |less than .005 m crocurie (185 Bq).

Each source prior to installation is also w pe tested, bubble
tested and assayed for source strength. A copy of the QA
procedures are on file with the NRC
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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 6 nonth intervals using

t echni ques capabl e of detecting 0.005 microcurie (185 Bqg) of
removal 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

SAFETY ANALYSI S SUMVARY

The basic construction consists of a heavy outer steel container,
the inside of which is filled with |lead or tungsten. Mounted
eccentrically inside the shielding is a second steel container
with the stainless steel source, securely nounted in a vertical
posi tion.

The lead itself cannot escape even if nolten since the container
is conpletely closed. This permts full radiation protection,
even if the tenperature is higher than the |lead nelting point and
the | ead has been liquified. Tungsten shielding would be
simlarly contained. The outer steel container is also
sufficiently strong to withstand the expansion of the |ead at the
400-500°C (752-932°F) range. The overall construction of these
units is such as to naintain full containment integrity. It is
al so i npossible for the source to cone | oose and fl oat at

el evat ed tenperature because the source is securely held in place
in a special frane, securely welded to the steel inner cylinder.
An additional certificate fromthe Federal Republic of German
Materials Testing Institute stated that when the tenperature went
up over 1000°C (1832°F), no evidence of cracking was evident in
the dye test.

As indicated in the text above, these sources are incorporated
into nold |l evel control equipnent used in conjunction with
continuous casters in steel producing facilities.
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SAFETY ANALYSI S SUMVARY (Cont’d):

The source itself is sealed in its stainless steel capsule which
is contained in tightly closed housing shielded by | ead or
tungsten. This wll give good protection against the normal ml|
at nosphere. Construction is such as to provide sufficient
strength to withstand all normal operating conditions. The
device is designed to maintain containnent integrity, even under
adverse conditions.

In as nuch as a |large nunber of these units are in operation

t hroughout the world, the manufacturer clains that its experience
shows that the operational safety of the units denonstrated their
durability and long trouble free life.

Based on the above and the information referenced bel ow, we
continue to conclude that the nold | evel control source housing
is acceptable for distribution to specific |icensees.

Furthernore, we conclude that the source housing will be expected
to maintain its containment integrity for normal conditions of
use and accidental conditions which m ght occur during uses
specified in this certificate.

The U. S. manufacturer requested inactivation for this
registration certificate and stated that 121 units were sold.
However, the still-in-use figure is not available. Apgee Corp.
will continue to performall services, including source
replacenent and will no Ionger coommercially distribute this

pr oduct .

The State of Tennessee issued a registration certificate (TN
1031-D-108- S dated January 26, 2000) for the sanme device, but
i ncluded features not specified in the NRC registration
certificate such as:
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SAFETY ANALYSI S SUMVARY (Cont’d):

Tennessee cert. NRC cert.
| sot ope Co- 60 only Co- 60 and Cs-137
Activity 0.5 G (18.5 GBq) 0.3 GG (11.1 GBq)
for Co-60
0.5 G (18.5 GBg)
for Cs-137
Leak test frequency |3 years 6 nont hs
Sour ce housi ng St ai nl ess steel or Car bon st eel
mat eri al car bon st eel
Source di aneter 80 to 200 nm (3. 15 100 to 240 nm (3.94
to 7.87") to 9.45")
Source | ength 300 to 1000 nm up to 1600 nm
(11.81 to 39.37") (62.99")
New | ocki ng i ncl uded not specified
mechani sm
Spring-| oaded detent |included not specified

Regardi ng O-rings between bottom plate and the body of device,
NRC Region | issued an Order Modifying License (dated April 9,
1999), requiring the following nodifications: (1) Oring to be
replaced; (2) the inner cylinder (shutter) to be coated with
“nuclear quality anti-seize” lubricant; (3) the bottomplates to
be secured with self-Iocking washers; and (4) each custoner to be
instructed to conduct periodic naintenance on the devices, by
June 5, 2000.

Al of the devices without the nodifications specified in the NRC
Order were disposed of (sent back to Gernmany) and replaced with
new devi ces neeting the TN registration certificate.



REQ STRATI ON OF RADI CACTI VE SEALED SCURCES AND DEVI CES
SAFETY EVALUATI ON OF DEVI CE

NO. : NR-0112-D-809-S DATE: Decenber 15, 2000 PAGE 10 OF 10

DEVI CE TYPE: Mol d Level Control

REFERENCES:

The foll ow ng supporting docunents for the Berthold nold | evel
control device are hereby incorporated by reference and nade a
part of this registry docunent:

. Swank Metacon Systens Conpany applications dated Decenber
10, 1982, Cctober 15, 1982, and May 20, 1983, with
encl osures thereto.

. Swank Metacon Systens Conpany |etters dated Decenber 30,
1982, January 28, 1983, August 16, 1983, and Cctober 25,
1983, with encl osures thereto.

. Berthold Systens, Inc., letter of May 29, 1985 transferring
registration responsibility to Berthold Systens.
. Berthold Systens, Inc., letters dated June 10, 1985 and June

17, 1985, with attachnents thereto.

. Apgee Corporation |etter dated August 8, 1991, Septenber 28,
1991, Cctober 2, 1991, with enclosures thereto.

. Berthold Systens, Inc., letters dated March 28, 2000, and
May 4, 2000.

| SSUI NG AGENCY:

U.S. Nucl ear Regul atory Conm ssion

[ RA/

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

Dat e: Decenber 15, 2000 Concurrence:

John P. Jankovi ch
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