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4. Kenndaten, Ausfiihrung

4.1. Strahlenart: Photonenstrahlung (Réntgen- und Gammastrahlung)
4.2. Messgrofe: Tiefen- und Oberflachen- Personenaquivalentdosis H,(10) und H,(0,07)
4.3. Bezugsort Sonde: Halbierungspunkt der Verbindungsstrecke zwischen den beiden

Detektorkristallen (13 mm oberhalb der Mitte des runden Fensters) und Riickseite des
Halters (Badge)

4.4. Vorzugsrichtung: Normal auf die vordere Sondenflache (0°)

4.5. Anzeigebereich Dosis: 0,05 mSv bis 10 Sv

0,1 mSv bis 10 Sv

Messbereich Dosis:




Anforderungen

. . Mindest- Bezugswert der _
ARl Nenngebrauchsbereich Einflussgroie fn - fax
Fiir He(10): : e "fl'?‘; c
| 20 keV bis 1,3 MeV (£ von 137Cs)
mittlere bz
Photonenenergie E oder .
und Fur Hp(0,07): s 29% .. +67%"

Strahleneinfalls-

10 keV bis 1,3 MeV

(E von N-120)

richtung a und und
-60° < o s +60° o
(Vorzugsrichtung)
Dosis Flr He(10).0,1 mSv bis 1 Sv
5 mSv -9% ..+ 11 %"
Fur He(0,07):1 mSv bis 10 Sv
Umgebungs-
temperatur -10°C bis + 40 °C 20°C
und und “17%...+25% "
relative 40 % bis 90 % 65 %
Luftfeuchtigkeit

" Das gilt als eingehalten, wenn fir die Einflussgrofie folgendes gilt: 7. <100-

A-4

= Ay

S S

L]

wobei A das Ansprechvermdgen bei einem beliebigen Wert der Einflussgrofie innerhalb des
Nenngebrauchsbereiches und A, das Ansprechvermégen beim Bezugswert der
Einflussgréfite darstellen.
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L ABORATORIES
Anforderungen T

4.7. Der maximal zuldssige Variationskoeffizient der Anzeige einer Stichprobe von
Dosimetern, ermittelt nach der Bestrahlung der Dosimetersonden mit der gleichen
Personenaquivalentdosis unter gleichen Bestrahlungsbedingungen betragt:

Messgrolie Dosisbereich Vo iN %
He(10) = 0,1 mSv 15
H (10
He(10) 0,1 MSV £ He(10) < 1,1 mSv 15_ﬁ
0. mSv
1,1 mSv < Hp(10) 5
He:(0,07) <1 mSy 15
H,(0,07)
He(0,07) 1 mSv < Hp(0,07) < 11 mSv 16——BL=/f
I mSv
11 mSv = Hp{ﬂ_u?} 5




SEIBERSDORF
Zulassige (Eich-) Fehlergrenzen AERAIBRES

5. Messtechnische Kontrolle, Fehlergrenzen

5.1. Die Fehlergrenzen des Mittelwertes der Anzeigen von Dosimetern, die mit der gleichen
Personenaquivalentdosis bei Referenzbedingungen bestrahit worden sind, betragen die in

der folgenden Tabelle angegebenen Werte

: .
Messgrialie Messbereich | Fehlergrenze Referenzbedingungen
Dosi < 1 mSvy + 40 % Photonenenergie: 662 keV und
0515 . . .
Hy(10) Strahleneinfallsrichtung:
P = 1 mSv +25% Vorzugsrichtung
Dosi <1 mSv + 40 % Photonenenergie: 100 keV und
0sis : Y :
Ho(0,07) Strahleneinfallsrichtung:
L ‘ l = 1 mSv +25% Vorzugsrichtung
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Table 2. Comparison of the results of the uncertainty
calculation performed for symmetrical and more realistic

PDFs.
Dose Dose Relative expanded uncertainty (U),
quantity (mSv) k=2
Analytic MC method
method
Symmetrical Symmetrical Realistical
PDFs (%) PDFs PDFs (")
H,(10) 0.1 29.8 28.2 264
1 18.4 17.5 15.8
H,(0.07) 0.1 37.7 33.8 32.7

1 22,7 214 25.8
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Hp(10) response for 1 mSv

Figure 4. Probability distribution of the dose response for ~ Figure 6. Probability distribution of the dose response for
H,(10) for a dose value of 1 mSv. In addition a fitted gauss ~ H,(10) for a low dose value of 0.1 mSv. In addition a fitted
distribution is given for comparison. gauss distribution is given for comparison.




INTERNATIONAL IEC
STANDARD CEl

NORME 62387-1
INTERNATIONALE First edition

Fremiere edition
2007-07

Radiation protection instrumentation -
Passive integrating dosimetry systems for
environmental and personal monitoring -

Part 1:
General characteristics and performance

requirements
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IEC — 62387 Teil 1 LI LT
Table 3 — Performance requirements for Hp{1 0) dosemeters
Main characteristics or
Line Characteristic under test r‘I"IInlr.‘nE.ﬂ measuring range or Performance requirement Sub-
minimal rated range of for the whole rated range clause
influence quantity
6 Relative response due tonon- |0,1 mSv = H = 1 Sv -9 % to +11 % 11.3
linearity
7 Coefficient of variation, v H=<0,1 mSv 15 % 11.2
0,1 mSv < H <1,1 mSv 61 o
01 mSw
H=1,1 mSv 5 o,
8 Overload, after-effects, and 10 times the upper limit of the Perception to be off-scale on 11.4
reusability measuring range: 10-H,, the high end side of the
however at maximum 10 Sv. measuring range, after-effects
Reused dosemeters shall fulfill may not cause fault
the requirements measurements and v(H,,,)
shall be according to line 7
9 Relative response due to 80 keV to 1,25 MeV and —-29 % to +67 % 11.5.1
mean photon radiation energy | 0° to £60° from reference
and angle of incidence direction
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INTERNATIONAL ISO
STANDARD 14146

First edition
2000-06-01

Radiation protection — Criteria and
performance limits for the periodic
evaluation of processors of personal
dosemeters for X and gamma radiation
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Trumpet curve T T
A 2Ho <R<F|1+ o
F\ Hy+H, 2Hy + H,

7 Performance limits

For each irradiated dosemeter, the ratio R between the measured dose value / and the conventional true value
H,, given by

r=1ls
H,

shall meet the following condition:

1 2H
— 11 _70 <R<gF 1+L
F\  Hy+H, 2Ho + H,

where F is a factor to limit the maximum error of the dosimetry system at high dose values and /1 is the lower limit
of the dose range stated in 6.3. According to ICRP 75, F should be equal to 1,5.

A maximum of one-tenth of the dosemeters irradiated may exceed the above limits.
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Results 1C2008 T

Number of outliers: Arithmetic mean value of all R: 1.06
Fraction of outliers: Median value of all R: 1.05
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Results: 1C2008 trumpet parameter: 1.5/0.085 m5v
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trumpet parameter: 1.5/0.085 mSv
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List of European SEIBER
LABORA

Intercomparisons KR
Organiser year # IMS radiation Dosim. comment

IAEA 1988 20 photon WB Phase |

IAEA 1990 24 photon WB Phase Il

IAEA 1997 ?? photon WB “Type test”

IAEA 1998 23 photon wWB "Simulated Workplace Field"

EURADOS 1998 26 photon WB "Simulated Workplace Fields"

EURADOS 1998 16 beta WB "Simulated Workplace Fields"

EURADOS 1998 8 beta EXT "Simulated Workplace Fields"

EURADOS 1998 17 neutron wWB "Simulated Workplace Fields"

IAEA 1999 35 photon wWB "Simulated Workplace Fields"

IAEA 2003 34 photon/ neutron WB Phase |

IAEA 2004 ? photon/ neutron WB Phase Il (Simulated Workplace Fields

EURADOS/IAEA 2005 13 photon/beta WB/APD [Reference And Workplace Fields

EURADOS/CONRAD 2007 6 photon WB/APD (Interventional Radiology Fields

EURADOS/CONRAD 2007 24 photon/ beta EXT Reference And Workplace Fields

EURADOS 2008 52/62 photon WB Reference And mixed Fields

EURADOS 2009 44/59 photon/beta EXT Reference And mixed Fields

EURADOS 2010 70/85 photon WB Reference And mixed Fields

EURADOS 2012 photons WB

EURADOS 2012 neutrons WB
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EURADOS Workinggroup?2 / Subgroup 2:
Self-supporting intercomparisons

« Self-supporting regular intercomparison programm

= Self-supporting: all costs covered by participants fees

=  Paid service to individual monitoring services
Periodicity: one intercomparison per year

Special Special
extremity neutron
1C2009 2012 (2011)

1 year

A
v

2 year

» Alternate whole body and specials
Specials: extremity, neutron, ...?

€uropean Radiation Dosimetry Group 6 U R ﬂ DO S
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Physikalisch-
-
technischer Prifdienst
for gich- und
A-100 Wian Artigacsan 39+ Tl +AJ0}1-21910-6307 « Fs +4340]1-23110-6000 = E-Mai: stpiibers gv at VR (037008
Prifungsschein eruunsscen e tio.111814 3
Measurement Certificate  Measurment Certifcate No. T10-11| ~ PTPI s BEV - Bundesamt fir Eich- und Vermessungswesen
Nr. T10-1118114
mﬂﬂﬂ EURADOS Dieses Zertfikat ist Mowsurement certificate No. T10-1118/14
Obyect Intercomparison 2010 und Messmogichke]
1C2010/01 gegensaitigen Abkd
¢ ) Komitees far Mat ul g”‘“"m'" .
Type, Bauart Personal dosemeter Pabani e MEll|  Coameleriotic vatiee: 5
s M s to ) AnhangGopesificd  Personal dosemeters delivered by the participant with i s1 PTP e BEV - Bundesamt fir Eich- und Vermessungswesen
B i i of the numbers by the EURADOS Intercom|
Hersteser - Informationen untarf  (Coordinator Andrew McWhan) Profungsschein Nr. T10-1118/14
Manutacturer h
e ol coriicate 15 4] Reference point and reference direction of dosimeter: As defined by the participd R R A T B
Auftraggeber IRADO:! pr received, the reference point will be considered as the centre of the back face ~ .
Customer Intercomparison 2010 e o] reference diroction will be o the of the dosen] Ergublsiess du Pioing:
Organisation Group cortificates for the gf
specif] Resulting dose equivalent values and related ies for the of the ipant's
xnngsnmu des  1C2010/01 from 2010-09-15 it vevew bipm orgl Test procedure: system are given in the following table.
Order number af Die Prisfung erfolgt The dosemelers were imadisted in the dosimetry laboratory of the BEV. The persd]
Customer 60und 61desMal]  values have been obtained using the primary standards of the BEV for X-ray and
‘52/195’:04 in der gel qualities. The standard of air kerma of the BEV for the X-ray radiation qualities of | | whole angleof | air
Auftragsnummer T10-1118 from 2010-09-01 Diaser PrUAngsschl  frea air parallel plate ionisation chamber and for gamma radiation from 137-Cs an | body | irradiation | radiation
Riickverfolgbarkeit radiation | kerma
bt der m,;sg chan i the Graphite ~ cylindrical cavity ionisation chamber. For dose equivalent quantitied | dose- date quality incidence|  rate
Anzahl der Seiten 4 Intemationalen Eini are created according to ISO 4037 set Suitable meter
of pages Das BEV ist als das] as well, or they are calculated from measured real X-ray spectra,
institut fur die natiod 10
Eingangsaatum 2010-09-30 Far die Emhaltung 4 ®37
Date of receipt wwug der K Quantity to be measured personal dose equivalent // (10} and [/ (0,07) Voin
Datym dor Prufung  2010-10-06 to 2010-10-27 The test is performe  ER20119MY; siab water phantom according to ISO 4037 SCs
Dafo of test Act [MEG) foderald | 3 vsné:
This measurement Irradiation conditions:
n-:mul standards, 137-Cs irradiation faciity: Reference beam facilty N4D
measwements aced Focus 1o phantom distance is 2000 mm respectively 3000 mm, Field diameter at ¢ Cs
Units (S1). The BEV|  respectivety 78 cm.
maintains the matior] Ndg
The useris obdged | 60.Co irradeation facity. Picker Type CBMI 80, 5-Ce
appropiate infervald Focus to phantom distance is 2000 mm, Field size at the phantom surface is 44 cf N4C
NAC
X-ray facity. Philips type MG 320, inherent filtration of X-ray tube: 2.5 mm Be. 1 &
Focus to tom distance is 2500 . Fieid diameter at tom surface is 47
Datum Der Leiter des Prufdienstes L s = i oot St pnay wi 4!
Date Head of testing service i irradis w1 4
Air temperature: 19,5°C — 20.5°C w1 4
Atmospheric pressure. 97,0 kPa - 101,0 kPa >-Cs
Resative air humidity: 40% — 50% -Cs
20 P2 2010
Sl it -Cs
Mag. Robert Edelmaier -Cs.
-Cs
-Cs
251 5-Cs
DVR: 0037028
FLS4010701 - 07 2007 251 -Cs.
271 5-Co
C ——— e
DVR 0037028 .
FL54010701 - 07 2007 -
.| ——
*) unradiated
0037028 Seta 3 von 4 Seen
FLS4010701 ~ 072007 page 3014 pages
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F SUSTAINED PROGRAMME OF INTERCOMPARISO.‘{S FOR

EURADOS SEL
INDIVIDUAL MONITORING SERVICES
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Radiation Measurements M. Figel’, .M. Romero™ Fl Stadtmann’ and AF.

T.W.AML Grimhergen"

* Presenting author: grimbergen@nrg.eu
I NR G, Radiation and Environment. the Netherlands

' Helmholtz-Zentram Muenchen, Germany
* Ciemnat, Spain
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57T Group. United ¥~
S ONTTE wers

“Agal monitoning
“ap show
“icipants and
- fees. In




Photon-radiation fields (ISO 4037-1)

|ISO Standard x-ray qualities

« E.g. N-series, 30 keV to 300 keV

Photonen-Fluenz (a.u.)
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1ISO 4037: N-80 and W-80 T Al
]
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0 : . : 0 .
30 50 50 &0 0 80 L0 60 a0 100
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N-80 (65 keV)

W-80 (57 keV)
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Calibration phantoms /
Irradiation set up

whole body dosemeter extremity dosemeter



Minimum distance
approx. 2,5m
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FREQUENTLY ASKED SOLUTIONS

|IC 2008 for whole body dosmeters

5 Hp(10)
H_(10), .
. P Number of
Quality H,(0,07) dosemeters 4 =
(mSv)
N-60 3 2 .
*
- ° 3
N-60 45 3 2 .3 < Film
N-150 45° 3 2 o * A TLD
.3 p I ® Other
N-60 + S-Cs (3+1) 2 2
S-Cs + N-60 3+1) 2
0.5 2 14
S-Cs 3 4
10 2 0 * T
S-Co 150 2 0 10 20 30 40 50 60
system number
Participants | 52 IMS / 62 systems from 24 countries
(only 48 with both Hp(10) and Hp(0,07))
Tyoe | Film (20) Hp(10) results out of range:
TLD (46)
Others (6) . .
— _ — Singel results: 7%, services: 40%
Irradiations | GAEC (Greek Atomic Energy Commission)




|IC 2008 for whole body dosmeters
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LABORATORIES
(1 R N1l _ R [l
52 participants 62 systems
Photon radiation
e Hp(10) l l
—Hp(0.07) 8 e TrUMpet
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|IC 2008 for whole body dosmeters

Response

Hp(10) All (62 systems/WB)
5,0

45 o 0
4,0
3,5
3,0
25
20

1,5 o o
1,0 +—*—*—+_+
05| @ ©

0,0 oo
R e
& N~ , N
< xcgp Ay s o O @‘3
N
& F Radiation quality

63% of the systems were TLDs using
LiF:Mg,Ti as the detector

Greater variation observed for Hp(0,07)
compared to Hp(10) results

Marked difficulty for some systems
with N-60 45°

SEIBERSDORF
LABORATORIES

FREQUENTLY ASKED SOLUTIONS

74% of the systems met the trumpet
curve criteria (maximum 2 “outliers”)

60% of the systems had no values
out of range

© o
o
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1,5 o

1.0 *
- ®
o ° * o
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Hp(0.07) All (48 systems/WB)
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IC 2010 for whole body dosemeters

Quaty | mioon | Jumoeol
(mSv)

N-40 30° 1 2
N-40 + S-Cs 3 2 S
W-11045° X 5 2 ;|;E
W-11045° Y 5 2 §
W-250 + S-Cs 3 2 ;‘;

0.5 2

S-Cs 2.5 4

12 2

S-Co 250 2

Participants

70 IMS / 85 systems from 30 countries
(only 66 with both Hp(10) and Hp(0,07))

Type Film — 13
TLD -59
OSL-8
Other -5
Irradiations BEV - Austria

SEIBERSDORF
LABORATORIES
"

FREQUENTLY ASKED SOLUTIONS

4.0

TLD A Film
3.5 » OSL = other IN

—Limit=1.5  =——Limit=1/1.5
3.0 —

2.5

2.0

1.5 — —— ) ——

1.0 {35 R0A =gttt

05 {8 )

0.0 T T T T

System ID

Hp(10) results out of range:

Single results: 5%, services: 26%
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|IC 2010 for whole body dosemeters TP
' o i 70 participants, 85 systems
30 A Fim B Photon radiation
02'5 6 A ®  other B
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IC 2010 for whole body dosemeters

Response

All (85 systems) - Hp(10)
40

3.5

3.0

SEIBERSDORF
LABORATORIES

FREQUENTLY ASKED SOLUTIONS

« 86% of systems met the criteria
for trumpet curves (maximum
2 "outliers")

. 74% without any value out of
range

2.5 o
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Radiation quality

63% of TLD systems used
LiF:Mg,Ti as a detector

Greater spread of results for
Hp(0.07) than for Hp(10)

Marked problems for some
systems for N40/30 °

Response

3.0

25

20

1.5
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All (66 systems) - Hp(0.07)

Radiation quality
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.5 FRe:zponsze values for different TLD detector materialz

ree different detectors material combinations were grouped in Figure 11.

Hp(10) LIF-MQ.T] (25 SystemsVE) Hp{0LO7) LIFMG.T] (24 5ystemsVE)

bigi bt b

S 5 & 0§ 0§ @ S 8 8 8 & & g @
& e & F e
& & ramaon quany
Hp{[L7) LIF:Mg.CULP (6 Sysiems/WE]
20

& _;.V“I Radiation quallty
HR{.07) LIEZBAOTICRS04 |5 Systems\WE)

SSASRITT

-

pan s

8s
¢ 4 & & & 2§ @
& 7 ‘s.&,. P
& F Fadiation quallty

Figure 11 Comparison of the Response distributions for different TLD materials
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FREQUENTLY ASKED SOLUTIONS

Danke fur Ihre Aufmerksamkeit
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