NPL

National Physical Laboratory

12t Neutron and lon Dosimetry Symposium
3-7 June 2013 - Aix-en-Provence, France

EURADQOS I1C2012n

Irradiations at NPL

Graeme C. Taylor
Neutron Metrology Group, NPL

June 4t 2013




NPL

National Physical Laboratory

Outline

 NPL Irradiation Facility
 Dosimeter Storage

* Irradiation Detalls
 EXposure Validation

« Summary of Uncertainties



NPL

National Physical Laboratory

Neutron Group Building

Chadwick Building Low Scatter Facility




Dosimeter Storage

National Physical Laboratory

Dosimeters bagged as unpacked and placed in storage units
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Irradiation Detalls

Source emission rates measured in NPL Manganese Bath

Source anisotropy measured in same facility as exposures

Dose Angle Source Type Source ID Emission rate*  %of 2°°Cf  Exposure time
(mSv) (s1) (hh:mm)
0.3 0° 252¢f (bare) 5000NC 3.4x10’ 13% 00:26
3 0° 252¢f (bare) 1254NU 2.9x108 negligible 00:30
15 0° 252¢f (bare) 1254NU " " 02:27
2 45° 252¢f (bare) 1254NU " " 00:20
3 0° 252¢f (moderated)  1254NU " " 02:06

*On 31/10/2012
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Exposure Verification

Reference EPD-N2s mounted on top of phantoms during exposures

E‘: 7200153_P26_3mSvy.txt - Motepad
File Edit Format Miew Help

Record, cateTime, Interwval, EpdClock sec, HpG usw, HpH uSwy
000, 24,/10/2012 20:06:11, 000030, B5481241, 109, 1465
ool, 24/10/2012 20:05:41, 000030, 65451211, 108, 1465
002, 24,/10/2012 20:05:11, 000030, 65481151, 108, 1465
003, 241072012 20:04:41, VLS 65451151, 104, 1434
o004, 24/10/2012 20:04:11, 000030, 65451121, 103, 1434
005, 24/10/2012 20:03:41, 000020, A5481001, 101, 1424
006, 241042012 20:03:11, 000030, 65451061, 99, 1404
007, 24,/10/2012 20:02:41, 000030, 65451031, a7, 1384
ggg: gj;%g;gg%g gggii‘%: gggggg: 'EasEPD2EPD—N2ID:l]?2l]l]154MkZ.Sl]Suftware\l'ersiunS
010, 24,/10/2012 20:01:11, 000030, 6545004 File ¥isw Setlp Window Help
3 SAA0Ss 20i00ET el 0348001 = [ 2 (e |t N o)l mmlgm sl o [R X
013, 24,/10/2012 19:59:41, 000030, 6548085
014, 2471072012 19:56:11,  00:00:30, EPERER| & DoseandAlarms =10l x|
015, 24102012 19:58:41, aoo0:30, 654 507 [ Wearer ~EFD
0la, 24102012 19:58:11, 000030, 654807¢ Name: | 1D: IFFFFFFFFFFFF Issue |
017, 241072012 19:57:41, VLS 6545073
018, 24,/10/2012 19:57:11, 000030, 654 507( Dose and Rates De-lssue
019, 24020012 19:56:41, QO:00:30, 654 8067 Dose Total Rate Peak Peak Rate Time =
020, 24/10/2012 19:56:11, 000030, 654 3064 HpG+HpN[2106.14 uSv uSwrh uSwrh off
021, 24,/10/2012 19:55:41, 000030, 6548061 =
027, 2471072012 19:55:11,  00:00:30, 6548059 HeG  [360.31 [360.31 [1 200 13411/201212:11:35
023, 24,/10/2012 19:54:41, 00:00:30, 63458033 ypN |1?45_33 |1?45_33 |3[||] |11|][| 1241142012 12-24: 32 (Clear——
024, 24§10§2012 19:54:11, 000030, 6548052 Al |
025, 241072012 19:53:41, VLS 6545049 . .
026, 2441072012 19:53:11,  00:00:30, §54 504 Counts Since 13/T1/2012 11:33:29 Counts |
027, 241042002 10:52:41,  00:00:30, 6548043 HE [45804 SG [10116 FN [138 AN [367 -
g%g: %jﬁ%gﬁgg%g %ggii%: gggggg: ggjgggE—Duse Quality ———  Dose Alarm Thresholds —Rate Alarm Thresholds Peak Rates |
030, 24,/10/2012 16:51:11, o003, G54 80324 OFt On :
031, 24102012 159:50:41, 000030, 6545031 uSv uSv/h uSv/h Dose+Q'ty |
032, 241072012 19:50:11, 000030, 6548028 HpG (1) {100000.00 {3000000 {10000000
023, 24/10/2012 19:49:41, 00:00:30, B54802 ¢
034, 24/10/2012 19:49:11,  00:00:30, 6548023 HpG (2] [3000000  {10000000
0345, 24;"10;"2012 1%:48:41, QO:00:30, 6548010 HpM |-||]|]|]|]|]_|]|] |4|]|][||]|]|][| |5|]|]|]|]|][||]

LI HDE"'HDN |1 00000.00 Close
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Summary of Uncertainties

Table 2: Percentage standard uncertainties associated with the
determination of the personal dose equivalent at the reference distance.

o Irradiation
ncertainty component
Boer ¥, Ber NOD,0) =of
0° 0* 0’ 0° 45°
0.3 mSv I mSv 15 mSv I mSv 2 mSv
Type B (non-random)

Reference irradiation distance* +0.53% +0.53% +0.53% +0.53% $£0.53%

Source emission rate (MnSQ, bath)
(includes component for half-life)

Source anisotropy correction  +0.50% +0.50% +0.50%  +00%  +0.50%

+0.60% +£040% 1040% +040% +0.40%

Timing +0.26% +0.22% *0.04% +0.05% +0.33%

Scatter +10% +1.0% 11.0% + 1.0% +1.0%
Hy(10,0) conversion coefficient +1.0% +1.0% +1.0% £4.0% +1.0%

Total Standard Uncertainty +1.7% +1.7% +1.6% +4.2% + L.7%
Components added in quadrature

Expanded uncertainty * +3.4% +34% +£3.2% T 84% £ 3.4%

* The figures quoted for the uncertainty in the reference irradiation distance includes a sensitivity factor
of 2, taking into account the inverse square dependence of the neutron fluence rate on the distance
between the source centre to reference point.

# Obtained by multiplying the total standard uncertainty by a coverage factor &=2. (This provides an
uncertainty estimate at  confidence level of approximately 95%.)



