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Radiation protection instrumentation — Measurement of personal
dose equivalents Hp(10) and Hp(0,07) for X, gamma, neutron and
beta radiations — Direct reading personal dose equivalent meters
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IEC 60050-393:2003, International Electrotechnical Vocabulary (IEV) — Part 393:
Nuclear instrumentation — Physical phenomena and basic concepts.

IEC 60050-394:2007, International Electrotechnical Vocabulary (IEV) — Part 394:
Nuclear instrumentation — Instruments, systems, equipment and detectors.

IEC 60068-2-31:2008, Environmental testing — Part 2-31: Tests — Test Ec: Rough
handling shocks, primarily for equipment-type specimens.

IEC 60086-1:2006, Primary batteries — Part 1: General.

IEC 60086-2:2006, Primary batteries — Part 2: Physical and electrical specifications.
IEC 60359:2001, Electrical and electronic measurement equipment — Expression of
Performance.
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IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)
Amendment 1 (1999)%.

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) — Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test.

IEC 61000-4-3:2008, Electromagnetic compatibility (EMC) — Part 4-3: Testing and
measurementtechniques — Radiated, radio-frequency, electromagnetic field immunity
test.

IEC 61000-4-4:2004, Electromagnetic compatibility (EMC) — Part 4-4. Testing and
measurementtechniques — Electrical fast transient/burst immunity test.

IEC 61000-4-5:2005, Electromagnetic compatibility (EMC) — Part 4-5: Testing
andmeasurement techniques — Surge immunity test.

IEC 61000-4-6:2008, Electromagnetic compatibility (EMC) — Part 4-6: Testing and
measurementtechniques — Immunity to conducted disturbances, induced by radio-
frequency fields.

IEC 61000-4-8:2009, Electromagnetic compatibility (EMC) — Part 4-8: Testing and
measurementtechniques — Power frequency magnetic field immunity test.

IEC 61000-4-11:2004, Electromagnetic compatibility (EMC) — Part 4-11: Testing
andmeasurement techniques — Voltage dips, short interruptions and voltage variations
immunitytests.

IEC 61000-6-2:2005, Electromagnetic compatibility (EMC) — Part 6-2. Generic
standards —Immunity for industrial environments.

IEC 61187:1993, Electrical and electronic measuring equipment — Documentation.
IEC/TR 62461:2006, Radiation protection instrumentation — Determination of
uncertainty inmeasurement.

ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to the
expression of uncertainty in measurement (GUM:1995).

ISO/IEC Guide 98-3:2008/Suppl.1:2008, Propagation of distributions using a Monte
Carlo method and Corr.1 (2009).

ISO 4037-1:1996,X and gamma reference radiation for calibrating dosemeters and
doserate meters and for determining their response as a function of photon energy —
Part 1: Radiation characteristics and production methods.

ISO 4037-2:1997, X and gamma reference radiation for calibrating dosemeters and
doseratemeters and for determining their response as a function of photon energy —
Part 2: Dosimetryfor radiation protection over the energy ranges from 8 keV to 1,3
MeV and 4 MeV to 9 MeV.

ISO 4037-3:1999,X and gamma reference radiation for calibrating dosemeters and
doseratemeters and for determining their response as a function of photon energy —
Part 3: Calibrationof area and personal dosemeters and the measurement of their
response as a function ofenergy and angle of incidence.

ISO 4037-4:2004,X and gamma reference radiation for calibrating dosemeters and
doseratemeters and for determining their response as a function of photon energy —
Part 4. Calibrationof area and personal dosemeters in low energy X reference
radiation fields.

ISO 6980-1:2006, Nuclear energy — Reference beta-particle radiation — Part 1:
Method ofproduction.

ISO 6980-2:2004, Nuclear energy — Reference beta-particle radiation — Part 2:
Calibrationfundamentals related to basic quantities characterizing the radiation field.
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ISO 6980-3:2006, Nuclear energy — Reference beta-particle radiation — Part 3:
Calibration ofarea and personal dosemeters and the determination of their response as
a function of betaradiation energy and angle of incidence.

ISO 8529-1:2001, Reference neutron radiations — Part 1: Characteristics and methods
of production.

ISO 8529-2:2000, Reference neutron radiations — Part 2: Calibration fundamentals
ofradiation protection devices related to the basic quantities characterizing the
radiation field.

ISO 8529-3:1998, Reference neutron radiations — Part 3: Calibration of area and
personaldosemeters and determination of response as a function of energy and angle
of incidence.

ISO 12789-1:2008, Reference radiation fields — Simulated workplace neutron fields —
Part 1: Characteristics and methods of production.

ISO 12789-2:2008, Reference radiation fields — Simulated workplace neutron fields —
Part 2: Calibration fundamentals related to the basic quantities.

ICRU report 51:1993, Quantities and units in radiation protection dosimetry.
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ISO/IEC Guide 98-3:2008,2.3.4. Laasi lail ¢ uldl) 3 & jall (5 lemal) i ;)

[ISO/IEC Guide 98-3:2008, 2.31]
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[ISO/DIS 29661, 3.1.10]
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T ]'[Z;l:qu ey P

saaaall il S S s 8 Y] sl i) 130 Gy cllaal) ol a) Bale &3 Y 13 Adaadle
ctnliall il Bkt g T 385 jaa

xaoal 5 odaall Jalaa (o st o caibial) 280 Lol (85 5 laall Jasl guin HlSa) i 14 Aaadle
m relative 4wedll LlaiuY) a8 awa s non-constant response G pe sl muaaals
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[ISO/IEC Guide 98-3:2008, 2.26]
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.kﬁhﬁédﬁﬂﬁbﬁjﬁjﬁ&kﬁﬁéWd@iOACZJClﬁé 2 Jgad

W gﬁ}mndeAClg‘-ﬂ;@ Lﬁ)und,aiQACZ;iA,-.\ﬁ

4 7 10 15 20 25 0 4 7 10 15 20 25 0
5 1.000 1.007 1.009 1.009 1.009 1.009 1 1.499 1.400 1.344 1.290 1.255 1.231 1
6 1.058 1.051 1.046 1.039 1.035 1.032 1 1.572 1.454 1.389 1.326 1.287 1.261 1
8 1.147 1.117 1.100 1.084 1.074 1.067 1 1.687 1.536 1.458 1.383 1.336 1.304 1
10 1.215 1.166 1.141 1.117 1.102 1.092 1 1.772 1.597 1.508 1.423 1.372 1.335 1
12 1.269 1.205 1.173 1.143 1.124 1.112 1 1.840 1.645 1.548 1.455 1.399 1.360 1
14 1.315 1.238 1.200 1.164 1.142 1.128 1 1.895 1.684 1.578 1.480 1.421 1.379 1
16 1.351 1.265 1.222 1.182 1.158 1.142 1 1.940 1.716 1.605 1.502 1.440 1.396 1
18 1.388 1.289 1.242 1.211 1.171 1.153 1 1.980 1.743 1.628 1.409 1.453 1.409 1
20 1.418 1.311 1.259 1.233 1.183 1.164 1 2.015 1.767 1.646 1.394 1.466 1.421 1
25 1.483 1.355 1.295 1.240 1.210 1.186 1 2.081 1.812 1.683 1.563 1.445 1.444 1
50 1.683 1.494 1.407 1.328 1.283 1.252 1 2.275 1.945 1.789 1.646 1.561 1.504 1
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Hp(0.07)
00y 0gr/0y Hp(0.07) ¢l daif d3la
24.Am-Be or 2%2Cf ? 24LAm-Be or 2%2Cf ? Hp(10) «¢yssiill dnl 2Lk
5° + asdll sla3y) fiadl J8 Go arall aa ) olanY) iV g dusly
1 dc )
0.1 mSv to 10 mSv ® 0.3 mSv Hp(10)
0.5 mSv to 50 mSv ? 3 mSv Hyp(0.07)
1 de all Jaza
0.1 mSv h? to 10 mSv h* ® 0.3mSv ht Hp(10)
0.5mSv h™ to 50 mSv h! ® 3mSv h' Hp(0.07)
148 15< a8y 15 DLEY) (e)
18°Cto22°C © 20 °C asnal) 35 jall dap
50 % to 75 % © 65% L) 4y skl
86.0 kPa to 106.6 kPa 101.3 kPa sal) bl
il W jpae Ciead el 4y Uadl) Jaainds ) gl ag)adl aga
AL i dad ol e Jege O sl el Jiol
e
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0.25 uSv ht 2 uSv d*
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89 pall caea 13) (g AT jalias Jlexind (Kay @

LAY eha) vie Aol Jara sl dejall duladll dadl) 2385 G cay @

a3 ol sy gy o ala SV Gl Alla 8L Gkl Byha A Jal e Beadaill AL gl o3 L LAY el die Sl pdgd Aledll dal) 2325 (f cany ©
Byl el V) xie 70 kPa oyd8 Jaxall ol sy - Laaad) (S culiia J<G5 .« LEaY) ¢ lya) ie LSl Adadl) 4l
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170 0p b - TR R RSP
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Aeonl) lSe b Ll de ) £ 81 Jaf o ey Jane
39 (16 — H/(Ho)) % Ho < H < 11 Ho depall (S v Plany) mall )
: 5 % H 211 Ho Ly Lales X 43y Hp(0.07)
(21 - H/ (100 uSv h™)) % 100 pSv h* <H < 600 pSv ht Lles X 45y Hp(0.07) depal)
15 % [ > 600 pSv h't i
149 29 % to +67 % 9 20 keV to 150 keV ; 4
E <50 keV: o oo o SasV Ayghys Lale g X dal il
-33 % to +100 % © 2l ola¥) 5. 60° (A 0
1.6.9 i . 0.2 MeV to 0.8 MeV Lyglys Ui Al ddass ) dsllal 5
-29 % to +67 % eyl oo 0 607 Y O° sl
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TT 108 e e A 13 6 ing 4 e slan) 7
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el (0 95%  JAY) e Lads auidl) aal)
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, 17%10+25% Y 05 45w bitod Syt Ui Ao doi o) sl ||
Aol (ille i Ll dejall s al8e Jaf o e
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’ 5% H211Ho Hp(10)
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3.9 (21- F1/ (10 uSv h)) % 10uSvhi<H < 60psvht | Ao GilSe duaiy o lasyl za il
15 % H > 60 puSv h Hp(10)
80 keV to 1.5 MeV 4
o L2y dal
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299
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A g alY Hp(10) Aoyl Gutial Lelady) Gailadl) 6 Jsial

Sy Auadl) laiad) i Slgad) Jalaal CBMEAY) 3a

3,481 ) S st S 38 Jlaal) Sl as i JLAdY) b dualdl) |l
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-17 0 o D g . -t
Aeondl HSe i Aol deyall 288 Jal e e Jae
25.4 — H/(2.5 Ho)) % Ho < H <51 Ho ) . ) 2
20 % H<1mSvh? 818 Jae 1V ¢ Shoan¥) ) 3
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Al Alanidy) ol Slead) Jaleal CBEAY Aa

3,841) ] ) Ll ekt S 38Rl Jlaall ol Las i JLoAY) a8 aldl) |l
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O (495 A8 (5 ginea) ABal) LYY LSy Aplhall jlgad) cilp)d e —ALT Jgaal)
Ol gadl o Slead) cle ) (e (i gana

5 Jyanll 4glhaal) gAY axe S (e 23aal) LMY Jalea Al GRS 4 gial) Anadl)
A Agal) dpedl) (%) gouaall lgle Jsmaaall aiblly Addal)
1 0.5 5
1 1.0 5
4 2.0 5
9 3.0 5
16 4.0 5
25 5.0 5
56 7.5 5
99 10.0 5
154 12.5 5
223 15.0 5
396 20.0 5
1 0.5 10
1 1.0 10
1 2.0 10
3 3.0 10
4 4.0 10
6 5.0 10
14 7.5 10
24 10.0 10
37 12.5 10
53 15.0 10
94 20.0 10
1 0.5 15
1 1.0 15
1 2.0 15
1 3.0 15
2 4.0 15
3 5.0 15
6 7.5 15
10 10.0 15
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16 12.5 15
23 15.0 15
40 20.0 15
1 0.5 20
1 1.0 20
1 2.0 20
1 3.0 20
1 4.0 20
2 5.0 20
3 7.5 20
6 10.0 20
9 12.5 20
12 15.0 20
21 20.0 20
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