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E;MBASURBMENTS OF STRAY RADIATION OF BW~5h23 BASIS WEIGHT SENSOR

;. Sensor manufacturer;

: Scrial numben:
Sourcs code;

Source numbgr:
Redionuciide:
Activity:

Date of mcasutcment:
Mcasured by:
Measuring equipment:

Teplo Technologles Oy, Bspoo, Finland
BW-5h23

95-1

PHCB095S (Amersham International pic)

-ER 619

Mi'hn

18.5 GBq

24.5.1996

Scppo Vaishld

Smart TON Jon Chember Survey Mcter manufactured by
Mini~Instruments Lid. England. The entrance window ot the
Smart ION has a nominal density thickness of 7 mg/cm® for
moasurciucot of supesficlel dose cquivalent H(0. ana p-
dose rato. A sliding window shicid (293 mg/ea) provides
build-up to facilitate measurement of ambient doso cquivalent
quantity H'(10).

Thoro were movable guiding strips on both sides of the scnsor moasuring slit (scc figure
in attachment 1). The moasurement was made with the strips in the upmost position
giving maximum dose rate values and also with the sirips in the normal position.

The results of the measurements are given in attachod sheets.

Scppo Viishid
Chiof Inspoctor, Radivisotops Applications

Amhmnnls. Moasurement forms (5 shocts)
. Kalibrointitaistus (Certificate of Calibration) MIN/30/96
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SATEILYTURVAKEGKUS (8TUK) KALIBROINTITORISTUS
Sirsisskempisoentraian Cortifionte of Callbration
Finnish Gontre foy Radietion and
Nudiesr Safely - Helainki Finland Nro MIN/BO/E Siwud (D
Rusntion Motrology Labomtary No. Page 1 of
Ve Sustomer

Flnn!sn Centre for Radjation and Nuclear Safety

Radlnﬁm Safety Departmont

Wm

Order: Goppo Viilsdll

WWMMM

Radiation proteciion meter: Smart lon Model 2100, No, 002344

MM.WWW&M

23 May 1996
TABLE. Calibration rcsults, e
Dose cquivalent rate, PSv/h Calibtation factor

10 1.00
30 _ 1.03
100 1.05
300 1,07
1000 1.03

The indication of the metss has 1 be muliipitcd by the calibration fuctor in order to got the

vorrecd dose cquivalont rate,

In the calibrarion the metes was positioned in collimated “’Cs gamma bearas so that the bottom
0f the mctor was towards the radiation source and perpendicular to the beam axis. The motal
window on the meter bottom was closed. The caltbraton distance wes 2.9 - 8.9 m and the
cofresponding radietion ficid size at this distance ¢ 29 - 59 cm. The woss marking un thy side
ot the metcr was taken 10 be the reforence point,

;w,um Aatiohon! S oue X

23 May 1996 Scnlor Inspector Brkid Rantancn

TOTRA WASKISD Oskov: fuhaleoninon on anlidie vidn DdMrTacitwon hivae,
AMBtuvERILUS tond lnaovin mn::um mivsaoenaaRsbarziodona. (aM 10044604 J avetuy F1ENIBT) f2 on Raanent IAEAMWHOD 88DLAshorty-
Aovidkioonsn.
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‘ basic . ivalent
' {u the calibration was the exposure from which tho dose oqu

3;: ml?;a wﬁmm ‘tlhe exposure with a fector of 10.5 uSv/mR. The dose equivalent
mesns the Awmbicnt Dose Bquivalent HA(10),

XPOSUTS determined by an ionfzation chamber which bas boen calibrated by the
'mo:ml )'l:ysl‘c':l:ls Laboratory (N}i’l., UK). The overall ‘:nwwimgd c;f mﬁm“w:‘hﬂ:h:
. f 2 it about 3 %, The uncertainty expressed in
.mulnmmﬂplymg f:iztnml,o C1-1981 of the Internationsl Commitice on Weights and Msasures (CTPM),
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s Radioactive source test report = '~
{mduoteoda desaription ' cuROMe! Gider no BSIISO classiwation
PHCOOPSS | proMETHIUR-147 DISC SOURCE S-84539 01 c33222
B T SuRemar
o SOMAR OY
Alkom o ’ P O BOX:S - spocial form carificate no <
E . ESPOO" 02201 EINLAND
BRI . 1 . N D
source modalne. mm i tecormmended wosking e |
| PHE:CY, * so0mct 1a.mq ’- S YEARS -
! sodalpo . [ . " . teensmementy [t teat wst
baxchno | i ' L e
BE NOMINM. AO’.!'I - T N i
BR619' | | 18.50 | o4foase6|ic it 04/04/96 04/04/96
BR620; {|: 118,50 AR TYLT7L 1] LR, . .| o4s0ar98 04/04/96
A N ‘ B A ' Lk
1 i

RS

*" DATE OP DESPATCH 12 APRIL 1556

" SECTION MANAGER
dcate

10/04/96

1- ?&-mgl;b magmemmumh 1802919
(mmhdfwddhmwmndm)

Amersham Intemnations) plc Telaphone {01a98) 548000
IFrrday May 24, 1996 B:40 -- From 358 O 43543131/ -~ Page 8]
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TAPIO TRCHNOLOGIES OY 9,3,-95 MOL .
FUNCTIONAL DESCRIPTION OF BASIS WEIGHT SENSOR BW-Sh23 '

‘L The Basis Welght Sensor BW-5n23 will be used in Tapio Paper
o Variability analyzer., The sensor will measure absorption of low
energy beta radiation of Promethium-147 source to calculate basis
weight of paper.
The radiation source is Amersham PHC.80952 with a nominal acrivicy
of 200 mCi or PHC.80955 with a nominal activity of 500mCi.
The 200mCi source will be used with measuring apertures of ¢5 and
¢10mm, the S0o0mCi source will be used when the customer needs a

small aperture e.g. ¢2mn and(P10) The maximum beca energy of che >

radiation is 225kev the average \is about 70keV. Tﬁ( ’
£

The main parts of the sensor are made of aluminium (27.4 % Al). s¢ )

The shutter (17.) of the sensor is controlled by the measurement  p-m?

computer so it is impossible to turn the shutter open manualily AakJ
without disassembling some parts of the sensor. The interface

& " board (28.) has been designed so that the power off, shutter open PAYW
. and shurter off have different status values, hence che computer 5 ‘ w
: i notifies and warns of error conditions. When the shutter is F: i
i commanded open on computer the command is send to the interface )4
5 board ag logical levels through two wires and the interface Tzé?‘

board activates the torque solenoid (52.). The shutter disk (17.)
turns so0 that an open hole In it gets under the radiation
source (26.). The positlon indicating disk (12,) connected on
the other end of the axle of the torgue solenoiqd turns at the
position that gives a "shutter open" indicacion to the position
sensor (27.). The signals of the position sensor are interpreced
by the interface board and send to the ¢omputer through two wires
as new status information. The computer intexface on the intexface
beard is isolated to give immunity to ground loops and to protect
electronic circuits, The open state of the shutter is indicated
with a red light and the off or closed state of the shutter is
indicated with a green light. These lights are seen on the upper
corners of the top cover plate (5.) when operating.
The gap where paper web runs ig 1.5mm wide, so it is not possible _
for shutter disk ( 2mm thick ) to drop off in case of defect in i
. torque solenoid and it is not possible foxr paper to touch the ’
! source.
The aperture of the sensor is manually controlled turning the
the aperture selection knob (4.) so that the wanted aperture
on aperture selection disk (6.) gets above the Aetector.
In this sensor the manual control of the aperture disk has no
effecr to the shutter mechanism or in shutter control electronics.

The radiation source (26.) is in the lead housing (33.). The retainer
of the radiation scurce (14.) c¢arries the source with a 3mm threaded
tap through the lead housing. Around the upper part of the detector
housing there is a lead ring (54.) with 10mm wall thickness.

There 1ls a lead shield (16.) under the detector housing to

stop the radlation that is coming down through the detector (23.),

the holder of preamplifier (13,) and preamplifier boards. Nominal
chickness of the lead shield is 10mm.

The paper guldes (58.) made of Smm thick steel arxe fixed on both g
sides of the body (1.) to press the paper down. The guides cut down ;
scattered radiation coming out of the gap too. ' :

TFriday May 24, 1996 B4 -- From /358 0 435431317 - Page 13
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