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Medical electron accelerators - Part 2: Structural requirements for radiation
protection and requirements for testing of approval conditions for operation

Contents Page
0T =T o 5
1 5 o o o - SRS 7
2 NOIrmMative refEreNCEeS ... s s s mn e e e s s e nmmr e e e e e s s nmnmnnnns 7
3 Terms and definitions and INAICES ... 7
31 Terms and definitioNs ... 8
3.2 T o = 10
4 Dose and dose rate information ............ccoeciiircceirncsr s 1
5 Maximum values for the dose behind the shielding ........ccccccommiiiicciicnn s 1
6 2o Y] ¢ 4T =T [0 TT =Y 0 01 41 S 1
7 Specifications of the manufacturer and of the radiation protection responsible person ....12
71 Specifications of the manufacturer ... ——— 12
7.2 Specifications of the radiation protection responsible person ............cccooooiiiiiiciiicnneeen. 13
8 Operational data ..o e n e e s e e e e e e e s e s nnnne 14
8.1 L= T LT 10T =TT o 14
8.2 D Lo T - 14
8.3 WOrking 10ad WA ........ooooccirr e s ssssse s e e s e s sss s s mss s e e s e s sssssnm s e e e e eesan s ssnme e e e e eesanssssnmnenesenssnsssnnnnnnns 14
8.4 Direction factor ... 15
8.5 L0 T o2 1 o T=1 4 [o 0 I8 7= e o1 PSR 16
8.6 Interaction of factors U and T ... s e e 16
9 Maximum permissible area dose ..o —————— 17
10 Rating of radioprotective shielding ........ccccccmiiiiiiiinnii e ——— 17
10.1 =TT - 17
10.2 General calculation SCREME ..........oiiiiceericcrr e smr e e e e n s 18
10.3 Shielding against bremsstrahlung in the useful radiation direction .........cccccovreiciriicicennnnnee 19
10.4 Shielding against electron useful radiation ............cccooocooiiicccci e 20
10.5 Shielding against leakage radiation ............cccccciiiiiiccissceimn e 21
10.6 Shielding against secondary bremsstrahlung ..o e 25
10.7 Shielding at the access to the irradiation room ... s 28
10.71 Shielding at the radiation protection labyrinth ...........cccooiiiiiiic 28
10.7.2 Shielding at the gate of an irradiation room without a radiation protection labyrinth ......... 29
10.8 Shielding against neutron radiation ............ccccciiinin e ————————— 30
10.9 Shielding the radiation protection labyrinth ...........cccovomiiiiici 35
10.10 Interaction of several radiation sources and components ...........ccoooomiiiiiiiicinir e 37
10.11 Structural radiation protection measures against radioactive material created by nuclear

0] g 0 o o o o =T 1 - 38
1 Constructional radiation protection drawing .........ccccccoiiiiiciccciii s 38
1.1 Specifications of the CONSTIUCTON ........coo i 38
11.2 Safekeeping of the radiation protection drawing .........cccceiiiicccicri s 39
12 Check for compliance with radiation protection rules ..........ccccocvcmiiniiciinnic s 39



12.1 [CT=Y 0 1= - | 39

12.2 Check of requirements placed on the rooms in accordance with 6 ¢) to 6 i) ........c..ccc......... 39
12.3 Check of the structural shielding ........ccccciiiiiiiinii i —————— 39
12.3.1 7= T o 39
12.3.2 Requirements on the measuring equipmMent ... ——— 39
12.3.3 Checking the requirements for the structural shielding .........ccccoorireiciircccrrcc s 40
12.3.4 Evaluation of measured reSUItS ..........ccccvicceciriccecinnircre e e 41
13 Test of ventilation System ... e 41
Annex A (informative) Tables for the attenuation curves in Figure 3, Figure 4 and Figure 5 ............... 42
Annex B (informative) Calculation eXample ... ————— 45
=70 o [T - o /. 52
[T L= e e 1= 114 =T I8 L= 4 5 1= 53
Figures Figure 1 -- Example of the distance an for useful radiation .........ccccccmririiiccii e, 19
Figure 2 -- Example of the distance an for leakage radiation .........ccccccviicciirin s e 22

Figure 3 -- Product of the thickness at tenth maximum zX and density for bremsstrahlung, leakage
radiation, X-ray radiation share in the radiation field of the electron radiation, and
bremsstrahlung in the useful radiation direction generated by electrons outside the
radiation head, for the materials specified in the key ... 23

Figure 4 -- Product of the thickness at tenth maximum zX and density for bremsstrahlung, leakage
radiation, X-ray radiation share in the radiation field of the electron radiation, and
bremsstrahlung in the useful radiation direction generated by electrons outside the
radiation head, for the materials specified in the key ........cccoovommrriiicc e 24

Figure 5 -- Factor kXE for calculation of shielding against bremsstrahlung in useful radiation

direction generated outside of the radiation head ..........ccccorriieccin e, 25
Figure 6 -- Example of the distance aXs for secondary bremsstrahlung .........cccccccoiniiiiininiiinnnniennn, 27
Figure 7 -- Example of the distance aXt and surface AXt for tertiary bremsstrahlung ..........cccccccueene. 29
Figure 8-- Example of the distance aNn for direct neutron radiation .........c.cccccrrreerirrccriecccee e 31
Figure 9 -- Example of distance aNs for scattered neutron radiation ..........ccccceiriicccirii e, 33
Figure 10 -- Labyrinth length and width (SChematic) .......cccccoiiicciiin e 34
Figure B.1 -- Floor plan view for the rating of radioprotective shielding in electron accelerator

installations (calculation example) ... ———— 46
Tables Table 1-- Maximum permissible area dose HW ... 17

Table 2 -- Product of thickness at tenth maximum zXs or zXt and density for secondary or tertiary

BremsstrahlUung ... 26
Table 3 -- Thicknesses at tenth maximum zNn and zNs for neutron radiation .........c.cccccoviiiiicniiinnnns 33
Table 4 -- Parameters for rating radioprotective shielding according to 10.2 t0 10.9 ........c.cccceivriinns 35
Table 5 -- Reinforcing shielding against the interaction of several radiation components .................. 38

Table A.1 -- Product of the thickness at tenth maximum zX and density for bremsstrahlung,
leakage radiation, X-ray radiation share in the radiation field of the electron radiation,
and bremsstrahlung in the useful radiation direction generated by electrons outside the
radiation head, for the materials listed (see Figure 3) .......cccciivvmiiiiicninccccnnce e 42



Table A.2 -- Product of the thickness at tenth maximum zX and density for bremsstrahlung,
leakage radiation, X-ray radiation share in the radiation field of the electron radiation,
and bremsstrahlung in the useful radiation direction generated by electrons outside the
radiation head, for the materials listed (see Figure 4) ..........cccoooeeirrrceeemrrccceerrscee e see e 43

Table A.3 -- Factor kXE for calculation of shielding against bremsstrahlung in useful radiation
direction generated outside of the radiation head (see Figure 5) ........cccovvemmrririiccccieeennennnn. 44

Table B.1 -- Radiation conditions according to specifications of the radiation protection
responsible person for the calculation example to rate the radioprotective shielding
according to Figure B.1 ... s s 47

Table B.2 -- Operating data according to specifications of the manufacturer for the calculation
example to rate the radioprotective shielding according to Figure B.1 ............ccccviennrinnnnne. 48

Table B.3 -- Calculation data to rate the radioprotective shielding for the various radiation
components and occupied areas in the calculation example according to Figure B.1 ........ 49



		2025-12-08T23:00:16+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




