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All response values

2.0

relative frequency
o

0.0

T

| /‘_— 100%

All hangers - All radiations (1333 values)

number 1333
o+ 1.39
mean 1.02
o— 0.66
min 0.02
5.0% 0.24
25.0% 0.87
median 1.04
75.0% 1.24
95.0% 1.53
max
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Photon response values
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SEIBER
Beta response values LABORA
L L AL
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, Mixed“ response values

relative frequency
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All hangers - mixed (86 values)

number 86
o+ 1.24
mean 0.99
o— 0.75
min 0.28
5.0% 0.60
25.0% 0.85
median 1.01
75.0% 1.16
95.0% 1.35
max
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Beta qualities
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Coefficient of variation (CV)

of response values R
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CV of response R

cumulative frequency

EIBERSDORF
ABORATORIES
U R R N L]
All

number 526
o—| 15.6%

mean 6.8%

o+ -2.0%

min 0.0%

5.0% 0.6%
25.0% 1.9%
median 4.2%
75.0% 8.2%
95.0%| 21.2%
max| 97.5%
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Angular response photon/beta

Angular response - All detectors (46 systems)
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ratio Sr-90 60°/0° ratio RQR3 60°/0°

number 72 number 72
o— 0.64 o— 1.00
mean 0.43 mean 0.90
o+ 0.22 o+ 0.81

min 0.16 min 0.64
5.0% 0.18 5.0% 0.77
25.0% 0.26 25.0% 0.86
median 0.38 median 0.91
75.0% 0.58 75.0% 0.95
95.0% 0.83 95.0% 1.02
max 0.93 max 1.26
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3.0

2.5

2.0

1.5

1.0

response / response ratios

0.5

0.0

EURADOS Organisation Group 1C2015ext

Linearity - (72 systems)

1.01
—1.10 PR

dose range and response ratios

@\z

O

-

> Im
w—
o o

ratio: H/L

number 112
o— 2.46
mean 1.21
o+ -0.05

min 0.82
5.0% 0.92
25.0% 0.97
median 1.01
75.0% 1.08
95.0% 1.42
max 11.60

>

—wn
— =

m o
- m 20
B oo

17



L.
o LY
=1
=
I -
- <t =

BO.
— M
L <T
V) 1.

Reported background values

reported background / transport dose

NI O O(MO|D]|©
[l le] o) fol o]l lo] o) ol o] o)
>
()]
£
[ +[ cl o e ol o
2 HEEEEREERRE
) E| |E Q3|08
E £
=
Q @ @ N © v ¥ o N = Q
— o o o o o o o o o o

(ASw) asop punoibyoeq papodal

systems (descending dose)

3 systems with 0 mSv

EURADQOS Organisation Group 1C2015ext

18



Outliers (numbers and fractions

number of outliers

Radiation Quality Ph PhB B All
Kr-85/0° 58 0 58

beta Sr-90/0° 0 0 0
Sr-90/60° 55 3 58
all betas 113 3 116

RQR3/0° 6 6 12

RQR3/60° 5 2 7

S W-80/0° 5 8 13
RQR9/0° 9 17 26

Cs-137/0° 2 1 3

all photons 27 34 61

mixed Sr-90/Cs-137 2 2
all 27 149 3 179

SEIBERSDORF
LABORATORIES
1 R RLl_ R L1
O %
Radiation Quality Ph PhB B All
Kr-85/0° 67% | 0% | 64%
beta Sr-90/0° 0% 0% 0%
Sr-90/60° 64% | 75% | 64%
all betas 44% | 25% | 43%
RQR3/0° 11% 7% 9%
RQR3/60° 9% 2% 5%
W-80/0° 5% 5% 5%
photon 2 oRe/0° 8% | 10% 9%
Cs-137/0° 4% 1% 2%
all photons 7% 6% 6%
mixed Sr-90/Cs-137 2% 2%
all 7% | 16% | 25% | 13%
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Number of outliers per system  SElBERSDORF
(approx. 1 out of 10) L Ll Ll
All systems
#outliers(sys)J] 0| 1|23 |4(5|6|7|9]|14|15]all
B -1 {1t-1-1-1-1-1-1-1-1212
Ph 240 - | -} - |1 - |- - 1] -127]24

1 1- 2H, <R<F 1+L
F H,+H. 2H,+H,

F=15 H, =1.0mSv
10% of outliers are accepted
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Mean response of Ph only and i4sok)
-
B only systems

mean response

reporting ID >

Kr-85 064 | 097
Sr-90 137 ] 127
Sr-90/60° 047 [ 032 |
RQR3 100 [ 128 120 | 0.99 [ 1.09 [ 135 | 1.15 [ 473 | 1.37 | 1.18 [ 269 | 1.20 | 1.07 [ 1.8 [ 142 [ 1.03 | 481 | 1.24 [ 111 | 0.82 | 0.97 [ 1.14 [ 138 | 0.97 | 1.10 [ 1.01 [ 095
RQR3/60° 089 | 1.18 | 0.96 [ 093 | 124 | 1.23 [ 110 | 157 | 1.24 | 1.05 [ 239 | 1.07 | 0.84 | 1.22 [ 142 | 0.88 [1.79 | 113 | 1.06 | 0.74 [ 0.84 | 1.05 | 1.30 | 0.80 | 0.85 | 0.87 | 0.89
W-80 097 | 116 [ 1.2 [ 095 | 1.01 | 121 [ 1.04 | 150 | 1.27 | 1.14 [ 243 | 1.03 | 1.04 [ 1.24 [ 132 | 0.02 [ 151 | 1.09 | 1.03 | 0.88 [ 0.99 | 1.07 | 1.40 | 0.98 [ 1.05 | 093 | 0.94
RQRO-H 081 | 1.16 [ 118 [ 075 | 1.10 [ 1.21 [ 1.08 | 50 | 1.26 | 1.14 [10281 1.01 | 1.02 [ 1.28 | 135 | 0.08 [ 474 | 111 | 1.06 | 0.82 | 081 | 1.04 | 0.09 | 0.79 [ 097 | 1.02 | 0.74
RQRO-L 095 [1.20 | 1.16 [ 1.00 [ 1.19 [ 123 [ 1.09 [ 452 | 127 [ 1.16 | 266 | 1.02 [ 0.99 | 1.22 [ 1.30 | 0.96 | 470 [ 1.10 | 1.02 [ 0.74 | 0.96 | 1.05 [ 1.35 | 0.04 | 1.01 [ 0.97 | 0.04
Cs-137 086 | 110 | 0.98 [ 085 | 0.99 | 0.88 [ 0.76 | 1.13 | 0.94 [ 0.80 | 1.78 [ 0.72 [ 0,68 | 0.84 [ 092 | 0.71 [ 132 [ 0.72 | 0.72 | 093 | 0.68 | 1.03 | 1.22 | 0.68 | 113 [ 0.66 | 0.84
Sr-90/Cs-137
A 092 [ 118 [1.13 {092 | 1.09 [ 1.19 [ 104 | 149 | 1.23 [ 1.08 | 207 | 1.01 [ 0.95 [ 1.20 | 120 | 0.02 [ 162 | 1.07 | 1.00 [0.83 [ 0.92 | 1.06 | 1.29 [ 0.91 [ 1.02 | 0.91 [ 0.89 [ 0.83 | 085
steoc00 | - - [ - -1 -T-T-1-F-T-1-7-T-T-1T-7-1-T-T-T-T-T-T-T-T-T-T"-Tos
RQR360%/0° 089 | 0.92 [0.80 [ 0.94 | 1.13 [0.91 [ 0.96 | 0.9 [ 0.90 [ 0.89 | 0.92 | 0.90 [ 0.78 | 0:88 | 1.00 | 0.86 [ 0.99 | 0.92 | 0.9 [ 0.90 [ 0.87 | 092 [0.04 [0.83 [0.78 | 086 [0.93 | - | -
RQR3 HIL 085 | 097 | 102 | 075 | 0.92 | 0.98 | 0.99 | 0.99 | 1.00 [ 0.98 [JOI09N 0.99 [ 1.04 [ 1.05 | 1.03 [ 1.02 | 1.00 | 1.01 | 1.04 | 112 [ 084 | 099 [0.74 [ 084 [096 | 105 [009 | - | -
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SEIBERSDOR
Mean response of PhB systems (xsoratorie
L R N1l N L
ea eSpo e PhB

epo gD 4 6 8 9 4 9 0 9 0 4 6 9 4
Kr-85 110 | 103 [ 141 | 129 1.00 | 1.20 | 111 033 | 0.97 038 032
Sr-90 098 | 0.98 | 1.10 | 0.64 | 1.00 [ 137 | 140 | 1.26 [ 1,62 | 1.31 | 1.40 | 1.21 | 1.24 | 1.36 [ 249 | 0.93 | 0.65 | 0.75 | 1.17 | 090 | 053 | 0.97 | 1.04 | 1.08 | 1.03
Sr-90/60° 041 034 032 h 053 | 0.87 | 090 | 0.76 | 1.08 | 0.9 093 [ 1.25 030 | 032 040 045
RQR3 070 | 0.58 [ 0.39 | 1.08 | 1.10 | 1.30 | 1.35 [ 1.35 [ 168 | 1.11 | 1.37 | 1.13 | 147 | 1.20 | 147 | 157 | 0.98 | 1.07 | 1.17 | 1.25 | 0.77 | 153 | 1.46 | 1.50 | 1.5
RQR3/60° 0.65 | 0.73 | 0.73 | 1.08 | 083 | 120 | 113 [ 1.33 [ 149 | 1.10 | 1.31 | 1.01 | 145 | 091 | 1.34 | 1.37 | 0.84 | 0.04 | 093 | 097 | 0.75 | 1.27 | 1.35 | 1.30 | 145
W-80 0.63 | 0.74 | 0.76 | 1.10 | 1.04 | 122 | 122 [ 1.23 | 170 | 1.12 | 1.37 | 1.10 | 141 | 124 [ 148 | 1.37 | 0.91 | 0.08 | 1.20 | 113 | 0.72 | 1.36 | 1.38 | 1.35 | 1.37
RQR9-H 0.66 | 0.63 | 0.64 | 0.80 | 0.80 | 120 | 123 [ 1.29 [ 160 | 1.20 | 142 | 098 | 128 | 0.78 | 0.82 | 1.35 | 0.94 | 1.03 | 1.15 | 119 | 0.72 | 1.26 | 1.34 | 1.40 | 1.28
RQR9-L 0.7 | 0.85 [ 0.79 | 1.07 | 1.09 | 122 | 113 [ 1.20 [ 160 | 1.13 | 1.16 | 1.06 | 1.24 | 1.31 [ 149 | 1.35 | 0.93 | 0.08 | 1.12 | 1.09 | 069 | 1.20 | 1.40 | 1.33 [ 153
Cs-137 092 | 0.97 | 1.07 | 0.85 | 0.89 | 112 | 115 | 111 | 141 | 0.95 | 1.23 | 1.07 | 1.35 | 105 | 116 | 0.94 | 0.64 | 0.70 | 0.96 | 0.73 | 049 ] 092 | 107 | 0.92 | 1.09
Sr-90/Cs-137 | 0.98 | 0.89 | 1.04 | 064 | 103 | 1.26 | 121 | 1.22 | 146 | 1.06 | 132 | 111 | 131 | 117 | 1.35 | 0.99 | 0.67 | 069 | 104 | 0.7 | 050 | 1.00 | 101 | 0.99 | 117
A 0.68 | 0.68 | 0.72 | 0.79 | 0.84 | 113 | 114 | 120 | 149 | 1.09 | 1.29 | 1.08 | 115 | 1.06 | .30 | 105 | 0.70 | 0.78 | 0.97 | 087 | 058 | 104 | 108 | 1.06 | L.14
outlie N c B : BN B ¢+ : 4 4 4 4 4 4 5
Sr 60°/0° 042 031 | 040 | 0.32 038 | 069 | 0.56 [ 058 | 0.7 | 0.79 0.69 | 0.83 031 036 | 051 | 041 044
RQR360°0° | 0.92 | 1.26 | 188 | 1.01 | 0.75 | 0.92 | 0.84 | 0.98 | 0.94 | 099 | 0.9 | 0.89 | 0.99 [ 0.71 | 0.91 | 0.87 | 0.86 [ 0.88 | 0.79 | 0.78 | 0.07 | 0.83 | 0.93 | 087 | 0.96
RQR3 HIL 093 | 0.75 | 1.06 | 0.75 | 0.74 | 098 | 1.09 | 107 | 100 | 1.0 | 1.22 | 0.92 | 1.04 | 060 | 055 | 100 | 1.01 | 1.05 | 1.03 | 110 | 105 | 1.05 | 0.96 | 1.05 | 0.63

mean response
reporting ID > 42 43 44 46 49 50 53 54

Kr-85
Sr-90 1.00 [ 112 [ 125
Sr-90/60° 0.71 | 104 | 1.14
RQR3 1.75 | 141 [ 123 | 1.30 [ 131 [ 1.43 | 1.30 [ 1.34 [ 0.89 | 1.01 [ 0.92 | 1.10 | 1.28 [ 1.05 | .10 | 1.00 | 1.03 | 1.24
RQR3/60° 162 | 1.14 [ 078 [ 0.99 [ 1.24 [ 148 [ 1.12 [ 128 [ 079 [ 087 [ 0.00 [ 085 [ 1.07 [ 0.91 [ 0.93 | 0.94 | 1.11 | 1.22
W-80 162 | 137 | 1.06 | 146 | 118 [ 1.35 | 1.10 [ 1.14 [ 0.84 | 0.85 [ 0.87 | 1.04 | 127 [ 1.02 | 1.23 | 094 [ 1.24 | 1.36
RQR9-H 171 | 128 [ 1.05 | 1.39 [ 127 [ 150 | 0.94 [ 1.14 [ 0.77 [ 0.73 [ 0.88 | 0.99 | 119 [ 1.13 | 1.13 | 0.90 | 1.07 | 1.33
RQRO-L 160 | 139 [ 1.04 | 140 | 127 [ 156 | 1.00 [ 1.15 [ 0.80 | 1.10 [ 0.88 | 1.02 | 1.29 [0.64 | 1.15 | 092 | 1.02 | 1.34
Cs-137 115 | 110 [ 069 | 1.01 [ 090 [ 0.96 | 0.76 [ 0.81 [ 1.01 | 0.88 [ 0.65 | 1.14 | 0.88 | 1.08 [ 0.52 | 0.85 | 0.95 | 1.10
Sr-90/Cs-137 147 [ 100 [ 077 [ 0.99 [ 084 [ 0.92 [ 0.74 [ 0.84 103 [ 070 [ 113 [ 111 [ 116 [ 1.00 [ 095 [ 0.99 [ 1.16
A 1.26 | 1.05 [ 081 | 1.05 [ 096 | 1.09 | 0.87 [ 093 | 0.72 | 0.85 [ 0.70 | 0.97 | 1.10 [ 0.90 | 0.94 | 0.88 | 1.06 | 1.21
0 e 4 4 6 6 4 - - -
Sr 60°/0° 0.36 | 061036 059 | 054 ] 0.39 | 062 | 0.38 039 | 047 0.71 | 093 | 0.91
RQR3 60°/0° 093 ]081]064]076]095] 104 086]095]089]086]097]077]083]086]084]093]108] 099
RQR3 H/L 1.07 [ 0.92 [ 1.01 [ 1.00 [ 1.01 [ 0.96 [ 0.94 [ 0.99 [ 0.97 [T0.67 | 1.00 [ 0.97 [ 0.02 [1.77] 0.98 [ 0.98 | 1.05 | 0.99
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Certificates of perticipation EEQ%EQ%’

EURADOS * ot e EURADOS e s s EURRDOS > cmmorscsmimmm

i inter ison 1C2015ext
: Extremity dosemeter intercomparison 1C2015ext Extremity dosemeter intercomparison 1C2015ext
Certificate of Participation Result of the Intercomparison (Dosimetry System sy Result of the " aEan
for the EURADOS Intercomparison 2015 for extremity dosemeters (IC2015ext) EURADOS 's Quantity |Participant's | Reference Response EURADOS  |Participant's [Radiation
Dy 1D | Quality Value Value Dosemeter 1D Dosemeter ID | Quality
Certificate Number: EURADOS-IC201 Sext-Bseyy [y Bemmy— S050/2015-06 | 17508 RQR3 H,(0.07) 19.58 mSv| 1621 mSv| 1233 03| 18899 e ———
Number of pages: 3 S050/2015-25 17623 ROR3 H,0.07) 1980mSv|  1621mSv| 1221 S050/2015-04| 13130 nat irradiated
Date of Issue: January 18", 2016 5050/2015-20| 12307 RQR¥50° H,l0.07) 10s6msv]  1613msv| 0679 505012015-08 17003 not irradiated
Parlicipating Institute; ey e e ~pge——— gy 5050/2015-22 | 18560 ROR3/60° H,(0.07) 1427mSv]  1813msv| 0885 210[ 18681 s
Dosimetry System: Py e — S050/2016-27 | 12087 RQRY H,(0.07) 2072msv]  19e2msv] 1040 5| 18813 ot Iradiated
Reporting nunber: 44 (this anonymous number will be used in further publications) 30| 14308 RORS H,40.07) 2058mSv]  18e2msv] 1033 17| 18590 ol irradiated
The EURADOS ison 2015 for extremity dosemeters was managed 1318038 RORS H007) | 57083mSv| 5s0.76mSv| 103 080201521 | 17317 ot madiated
and coordinated on behalf of EURADOS by the WG2 Intercomparison m
Organization Group (OG). The OG established the maciation plan and 18[17918 RORS FA007) | Ser7emSv| Ss07emSv| 1067 20| 13632 ot Iredinted
announced the intercomparison, including the range limits of the doses and S050/2015-01 | 18801 SCs H,(0.07) 372msv 537msv| 0693
FENON HUMRse, inZ\oem 2015, _ 0817948 scs HA0.07) 373 mev s37msy| 0695
e e it 02| 12626 W80 Hy(0.07) 2530msv|  2408msv| 1030
- jeﬂtme‘ﬂ g to the i , o the OG S050/2015-12 | 10864 W-80 H,{0.07) 26.46 mSv 24 38 mSv. 1.085
inato 2015). The coordinator checked th Iaballi
coorinator June 2 ns';maﬂ oo o el :“; ﬁm‘:’gm%‘n $060/2015-14| 17050 W-80 H,{0.07) 2628 mSv|  2438mSv| 1078
irradiation laboratory. The laboratory iradiated the dosemeters according to 15-26 | 14678 W-80 Hy(0.07) 2513 mSv 24 38 m8v. 1.031
the imadiation plan and sent all the dosemeters back ta the coordinator
(October 2015). 8050/2015-11/ 15003 Si-00iS-Cs H,(0.07) 586 mSv 7.40 mSv 0.782
The Coordinator then refured the for S050/2015-28 | 18572 Sr-905-Cs Hi(0.07) 553 mSv 7a0msv| 077
and indicated which were not iradiated. The o 3 .14
Tl s AL S050/2015-07 | 18663 K85 H(0.07) 077 mSv s5imsv|  0.140
possible. The participants then sent the resuits of the dosemeter readings to 050201624 | 14688 Kr-85 H,{0.07) 0.80 mSv| §.51 mSv 0.145
the coordinator (November 2015, After receipt of the participants' resuls, the
coordinator sent the irradiation data ta the participants S05012015-16 | 16166 i H0.07) B42mdy 789 mSv g::
Number of participants: 52 institutes participated in IC2015ext with a total of 72 systems. |Sos02015-19) 17602 il H{0.07) 541 mSy Eoomes
Coordinator: H. Stadtmann, Ch, Gartner (Seibersdorf Labor GmoH, A-2444 Seibersdort) | S0502015-05 | 10633 Sr-00/60 Hl0.07) 178 mSv’ sesmsv) 0208
Intercomparison results:  See the table on pages 2 and 3 of this certificate. [BOS02016-23 14512 e {007y S —— =
Irradiation data: See the atlached certiicate of the iradiation laboratory: 3320674.5050-2015,
Participant rosults: See the attached signed dose report provided by the parlicipant
On behalf of the Int i i : 069MeV (Emax)  (IS06980)
hat of henecongadscn On behalf of EURADGS: 23MeV  (Emax)  (1SO6860)
2529 W/L\ 4\/ / m 662 kel (IS0 4037)
Hannes Stadimann Werner Rahm
4 S7keV  (B0KV)  (1504037)
) Cheipecn 33kev (50kV)  (IEC61267)
57keV (120kV)  (EC61267)

EURADOS Organisation Group IC2015ext
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Additional certificates (report)

Reporting number 44 : photon/beta dosemeter

true values reporied by the values reported
results
by pamicipans
radiation ‘radkation dose Hyl0.07) dose Hl0.07) response A
dosemeter umber
iype quality mse msv ireportedtrue}
T 551 [ 0140 outher
L o 51 as P ountes
16 150 fal 0835 3
Seo0
bety 1% 150 Al B84 Ok
5 BES 1.7 008 outher
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Reporting number 44 : photon/beta dosemeter
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LABORATORIES
Summary 1 T

Number of participating systems was increasing

(from 59 to 72)

Radiation qualities:

For x-rays wide sprectra qualities (W-80) and Diagnostic qualities (RQR3) qualities
were used

For Betas Kr-85 and Sr/Y-90 were used as in 2008

Fraction of outliers :

43% systems show no outliers of the trumpet curve criteria.
56% systems fulfil the ISO 141406 performance criteria

(max. 2 outliers are allowed)

Overall performance results - number of outliers: increased (from 16% to 13%)

Ph performance increased (from 18% to 16%)
PhB performance increased (from 8% to 4%)

EURADQOS Organisation Group 1C2015ext
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SEIBERSDORF
LABORATORIES
Summary 2 LU LR N L
Responses:
= Median response for Photons 1.10
= Median response for Betas 0.66
Calibration:
= Better results could be achieved by improved calibration procedure by some
services

Radiation qualities/Problems:

= The radiation Quality Kr-85 and Sr/Y-90 show significant under response by
most systems

Coefficient of variation:
= Typical CV for identical irradiation condition are 2 - 10%

EURADQOS Organisation Group 1C2015ext
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Plans for the future
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Next Intercomparison

1C2008
1C2009
1C2010
1C2012
IC2012,
1C2014
C2015,,,

C2016
C2017,

ext

EURADQOS Organisation Group 1C2015ext
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Intercomparison for
whole body
dosemeters (photons
and neutrons)
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Registration for 1C2016 Eﬁ%%ifﬁ?@
LA L L]
(whole body)
Contact: coordinator@ic2016.org

Registration: http://www.ic2016.0rg

EURADQOS Organisation Group 1C2015ext
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