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March 5,1999

Mr. Eric Compton
Materials Safety Branch
Division of Industrial and Medical Nuclear Safety

- Office of Nuclear Materials Safety and Safeguards
Nuclear Regulatory Commission
Washington, DC 20555-0001

Dear Mr. Compton:

This letter is in response to your letter of February 10,1999 reprding the amendment
request for the Metorex (formerly Outokumpu Electronics) registration certificate NR-
701-D-101-B. The following are responses to your points:

1. The description of the HEPS probe has been modified to give the source
registration numbers instead of the manufacturers part number (see page i I).

2. The SSPS modifications are described on page 1. Several additional drawings
havs been added with information on the push rods and assembly.

3. The radiation measurements were labeled properly, if in a somewhat confusing
manner. The measurements for the probe with shutter closed were made on
the probe not mounted in the Cell Box. This is the radiation which might be
experienced by a service engineer. The measurements made with the shutter
opened were inade with the probe inside the Cell Box. These measurements
were made outside the Cell Box as this is the normal operating configuration.

These levels are consistent with the requirements of 10% of the annual dose
limit specified in 10 CFR 20.120l(a). In an extreme case, the user might have to
open the cell box once a quarter. If we assume that the user spends 8 hours
within 5 cm of the back of the cell (an extremely unlikely and difficult thing to '

do), this exposure would be 416 uSv/ year (8 hours * 13 uSv/hr * 4 ). In addition,
the same user spends 8 hours / day within 30 cm of the cell box while the shutter
is open (again an unlikely situation), exposure would be 880 uSv/ year (2200
hrs / year * 0.4 uSv/hr). Adding these exposures gives a total of 1296 uSv/ year,
well below the 5000 uSv/ year al! owed.
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4. The description of the Courier 8 and the HEPS 2412 have been modified and
several photographs have been added to better describe the shutter and
interlocking mechanism of the probe.

5. Metorex intends to distribute both the modified SSPS and HEPS to persons
generally licensed pursuant to 10 CFR 31.5 in accordance with the requirements
of 10 CFR 32.51.

All of the mechanical drawings which are attached to this submission have been reduced
to adjust from the original A4 format of most drawings to standard 81/2"xl I" paper.
Thus, they are reduced to about 94% of , sir original size. If you have any questions,
please feel free to call me at (609) 406-9M x l 22.

Sincerely,
a

. -

J hn I.H. Patterson, Ph.D.
President
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Description of Reference Source Holder for SSPS Probe

The design of the SSPS probe has been modified to add a 50kBq Cd-109 source to the
unit to provide a reference spectrum when the probe is inactive. Figure 1 on page 2
illustrates the operation of the mechanism. When both sources are off, the reference
source is positioned over the detector. When either source is active, the reference source
is placed off the detector axis. The general construction of the reference source holder is

i shown in Figure 2 on page 3. The reference source is placed in the holder and then
'

covered with a silver cover followed by an aluminum cover. These covers are glued into
the holes and them secured by deforming the edge of the hole by hitting it with a conical
shaped tool at four points as indicated in the drawing. The individual components of the
mechanism are shown in Figures 4-7.

The Certificate of Radioactive Source Integrity is attached on page 9. This modification
has no effect on the radiation profile of the probe.
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IABORA'IORY SAMPLE PROSE IN THE SAMPIE CHANGING POSITION-

(Uses cm 244, Cd 109 or Am 241)
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IABORATORY SAMP12 P3bSE IN THE MEASUREMENT POSITION
-

(Dees On 244, Cd 109 or Am 241)
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HEPS 2412 & Courier 8 Description ,

1. GENERAL DESCRIPTIN OF THE COURIER 8 ANALYZER
)

The Courier 8 is a radicisotope excited XRF analyzer which is meant for the continuous
measurement of mdustrial process liquid samples. The HEPS 2412 probe and sample cell )
are installed inside the cell box and the necessary control electronics are in the control l

Ibox. Both boxes are protected against splash water and can be installed directly in the
process environment without further shielding. A general view of the cell box is given in
figure 1 (page 17). The sample is continuously flowing through the sample cell. Should i

the sample cell window break the guard ring (pan 2 in fig 1) will give an alarm and the
flow will be stopped.

The HEPS 2412 probe is mounted on the sample cell in such a way as to provide a
positive interlock with the probe shutter mechanism. As shown in figure 1 (page 17) the
HEPS 2412 probe (part 1) mounts on the cell assembly. The cell assembly is shown in
photo 1 (page 14). When the probe is mounted, the lower support (shown in photo 1 and
item 12 in figure 1) releases a catch in the probe that allows the shutter to be opened. In
addition, opening the shutter prevents the removal of the probe from the cell. The shutter
must be closed before the probe can be removed. Thus, when the probe is not mounted
on the cell assembly, the shutter cannot be opened.

2. HEPS 2412 PROBE

2.1 Construction of the Probe

A general illustration of the probe is given in figure 11 (page 35). The parts list
follows to facilitate interpretation. Figure 11.1 (page 38) and the following details
describe the area of the probe where radiation may be present.

The radiation source (part 22 in fig 11.1) is located in the source holder (part 3 in
fig 11.1 and photo 3 on page 16) so that the radiation is directed towards the
sample. The shutter (part 13 in Item A on page 38 and in photo 3 on page 16) in
the closed position is in a slot in the holder. Thus, the radiation is restricted to a
very small space inside the source holder. A spring (part 14 in Item A) is used to
insure that the shutter fits firmly in the slot.

The shutter is connected to the spring plate (part 9 in fig 11.1 and photo 2 on
page 15) which is connected to the shutter conveyor (part 10 in fig i1.1 and photo
2) that moves along with the latch (part 11 in fig 11.1). When the probe is
disconnected from the sample cell the spring loaded safety catch (part 12 in fig
11.1) prevents movement of the latch. When the probe is mounted onto the
sample cell the lower part of the probe is pushed against the lower support (part
12 in figure 1 and photo 1) that lifts these fingers from the shoulder and releases
the safety catch. This allows the shutter parts to be drawn down opening the

10
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)
shutter and locking the probe to the cell. At the same time the radiation hazard |
label (part 12 in fig 11) becomes visible. |

2.2 Radiation Sources

The Courier 8 with the HEPS probe uses Cm-244 radioactive sources
manufactured by Amersham International plc, in the following configurations:

Activity 2.22 GBq 3.70 GBq ' Po #
Type CLCL CLCL
Capsule X.130/7 X.130/7
Classification C64344 C64344

2.3 Mounting and Changing Sources

To install the source in the probe, first remove the top cover on the probe and then
the middle part (part 2 in figure 11 on page 35). Remove the cover (part 4 in
figure 11.1 on page 38) of the source holder. If absorbers are needed in front of
the source place them in the bottom of the source holder. Next take the source
from the lead pig with tweezers and but it into the source holder with the front
facing down (This operation should be done behind a leaded glass shield). Fix the
source holder cover with two screws avoiding excessive tightening. Seal the
screws with a lacquer seal to be able to detect unauthorized opening of the source
holder. Reassemble the probe by reattaching the middle part and finally the top
cover.

I
2.4 Warning Labels i

I
A Gold Warning Label (attached Figure A in Exhibit 1 on page 13)is affixed to
the top cover of the probe. A source label (attached Figure B in Exhibit 1) is
affixed to the side of the probe indicating the probe serial number as well as the
Isotope, activity and serial number of the source. In addition, the radioactive label
(item 12 in figure 11) is attached to the shutter mechanism and becomes visible i

when the shutter is opened.

l

3. CONSTRUCTION OF THE CELL BOX AND SAMPLE CELL |

The cell box is illustrated in figure 1 and the parts list follows to facilitate interpretation.
The illustration on the right shows the cell box open and without the HEPS probe. In the
middle of the cell box there is a plastic sample cell mounted in metal shielding, that in
turn is fixed to the mounting plate on the back wall of the box. The connecting pipes are

lshielded in the vicinity of the sample cell by metal sleeves. The front of the sample cell
is covered by metal parts which fix the thin window to sample cell leaving only the
central part of the window free for the measurement. This area is surrounded on top of
the window by a guard ring that has two concentric metal rings on a plastic backing. If

'
11
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the window becomes leaky the solution will short-circuit the rings and an alarm will be
generated which stops the flow. The alarm is also indicated in the control box where a j
light is illuminated to indicate the failure. There is a gap between the probe and the
sample cell window so that pressure cannot build up and break the probe window.

When the cell window has to be cleaned or changed, the probe must be removed from the
sarnple cell. Disconnecting the probe automatically closes the shutter so the probe can.be
handled safely without further actions. After replacing or cleaning the window, the probe
is retumed to the operating position and the shutter automatically opens.

4. Radiation Measurements

Table 1 gives the measurement of radiation around the probe with the shutter closed
(note: for these measurements the probe is not mounted within the cell box, this is the
condition which might occur during maintenance).

Table 1: Dose Rate (uSv/h) around the probe With 3.7 GBq Cm 244 Source

Location At 5 cm At 30 cm At 100 cm

Top Side 2.0 0.4 -- (note 1
Right Side 6.0 0.6 --

Left Side 3.5 . 0.6 --

Bottom Side - 2.0 0.6 --

Front Side 4.0 0.5 --
i

Back Side 13.0 0.9 !--

Note 1: not different from background of 0.2 uSv/h

Table 2 gives the measurement of radiation outside the cell box when the probe shutter is
opened and the cell box is closed.

Table 2: Dose Rate (uSv/h) around the Cell Box with 3.7 GBq Cm 244 Source

Location At 5 cm At 30 cm

Top Side 0.8 --(note 1
Right Side 2.0 --

Left Side 1.1 --

Bottom Side 0.7 --

Front Side 1.7 --

Back Side 2.0 0.4
Note 1: not different from background of 0.2 uSv/h

These dose rate measurements were made using a MAB 604 meter.

1
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FIGURE 11.10 (part 10 in fig 11.1)
AJE NAffAJAL

Stainless steel,1.5 mm SFS 4467 teres 725-20 (AISI304)
PINTAK. FINI$N SUUNN. DE$lGNED P!1RT. ORAWN g

9102 OK 9102 elk
FjNIA SURFACE YLE1510L. TOLERANCES TARK. CHECKED HYv, APPROVED

SFS 4011-keski
$UG SCALE Lilfif Y NEXT A$$Y TUOTE PRODUCTM 1:1 HEPS 2412 Courier 8-

0$AL.Ns0 PART LIST REV.

3884 743-40OUTOKUMPU Shutter conveyor,

Sulkimen siirte.ie 3883 677-4MELECTRONICS.
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FIGURE 11.11 (part 11 in fig 11.1)

A!NE 99ATEalAL
Stainless steel,2 mm SFS 4467 te~res 725-20 teko: 1394 287

. ocsixo enar. oaA- 4n,n . no
9105 OK 9106 IJ

n,n. suar.cc rLeisiaL. iottaasts 3.ax. x cxto env. arraovco
' SFS 4011-keski

$U>CE SCALE LIITT YY NEXT ASSY fuoTE pro 0UCT

4 1-:1 HEPS 2412 ; Courier 8:
oSAL.Ns0 PAai LIST aEv.

3884 743-40OUTOKUMPU Latch
ELECTRONICS Seloe 3883 928-4M
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FIGURE 11.12 (part 12 in fig 11.1)

Aac namuAL
Stainless steel,1 mm SFS 4467 teres 725-2D teko: 1023 852
P1NTAK. FINISH $UUNN. DESIGNED P11RT . DRAWN g

9105 OK 9106 IJ
PINTA SURFACE YLE1510L. 'JOLERANCES . TARK. CHECKED HTV. APPR0yEO

SFS 4011-keski
5th1DE SCALE LIIT1YY NEXT A$$V TuofE PRODUCT

- M 1:1 F'.iPS 2412 Courier 8' :
OSAL.Nio PART LIST RE V.

' OUTOKUMPU Locking device 3884 743-40
ELECTRONICS Vermistin 3883 929-4M>
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FIGURE 11.13 (part 13 in fig 11.1)

A1NE MATERIAL

Tungsten,1 mm Teko: 3046 380
. OEsicNED riiRr. ORAvN gcm. n,aw

9102 OK 9102 elk
r}NTA SURFACE YLEISTOL. TOLERANCES TARK. CtECKED HYW. APPROvt0

SFS 4011-keski
4 2:1 HEPS 2412 .

ru0TE PRODUC)SLACE SCALE L!lflyY NEXT ASST

Courier 8i

OSAL N 0 PART LIST RE V.

3884 743-40OUTOKUMPU Shutter
ELECTRONICS Sul.lin 3883 671-4M

P. 54



7- e .. o .a ~....s.. ..< ..

e
'

1

D

\
!5

k
-

u u
A |n

I~

20' J
3.7 +- I

{

1
3.7

= =

{& R^ h MnR50 y -' -

y
|m te p__. Co
|

mj v
a

v M tt

+> B

8.2_
- -

__

FIGURE 11.14 (part 14 in fig 11.1)

AlpE MATERIAL -

Stainless spring steel, 0,4 mm
PjNTAK. FINISH

' $UUNN. DESIGNED PilRT, DRAWN

9110 OK 9110 RM
PjNTA $URFACE YLEISTOL. TOLERANCES TARK, CHECKED HYV. APPROVE 0

SFS-4011-keski
SumE SCALE LI!TTYY NEXT ASSY TUOTE PRODUCT

4 2:1 HEPS 2412 Courier 8-

OSAL.Ns0 P$AT LIST REV.

OUTOKUMPU Guide spring 3884 743-40
ELECTRONICS Oh.leus.loust 3884 407-4M'
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FIGURE 11.15 (part 15 in fig 11.1)
AINE MAT ERIA6.

Stainless steel Teko: 3043 338
suum. DESIGNED PUR T. ORAWN 4
(3102 OK 9102 elknuTAx. nulSw

PINTA SURFACE YLEISTOL. TOLERANCES TARK. CHECKED HYV. APPROVED

SFS 4011-hieno
SU G SCALE L11TT YY HEXT ASSY TUOTE PP M T

4 5:1 HEPS 2412 Courier 8-

DSAL.N0 PART LIST REv.

3884 743-40OUTOKUMPU Guide pin
3883 678-4MELECTRONICS Oh.leusneste
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FIGURE 11.16 (part 16 in fig 11.1)
;

AINE MATERIAL

i POM-tanko 36mm (Derlin) Teko: 3468 170 !

$UUNN. DE$[GNED Pl!RI . ORAWN g
9102 OK 9102 elk.

r Niax. r:NisH

! 1.ax. c4cxto m. yeaa co
nosta. sacauc.,-. sU.,<

; SFS 4011-keski
ruore ramucr

sc.cc uinn = x1 .ss,
; 4 5:1 HEPS 2412 Courier 8-

.

OSAL.Ns0 PARI LIST REY.

3884 743-40
! OUTOKUMPU Diaphragm ring
.

3883 680-4Mi ELECTRONICS Kelvorences
i-c

|
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