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The basic principles and structures of Ionizing Radiation Protection Act
(released on January 30, 2002) are based on the recommendations of ICRP
Publication 60 (1991) and the IAEA-SS115(1996). Due to the technology
advancements, social changes and environmental requirements, and the nuclear
emergency experience, the International Commission on Radiological Protection
revised its ICRP-60 and published ICRP-103 (2007). IAEA also issued the
[AEA-GSR3 in 2014 to replace the IAEA-SS115. ICRP-103 provided more
complete framework, reasonable approach and effective implementation than
ICRP-60 for the radiation protection of individuals in different exposure
scenarios. In order to comply with the ICRP-103 and IAEA-GSR3, the Atomic
Energy Commission, Taiwan proceeded to study and amend the Ionizing
Radiation Protection Act to keep it synchronized with the radiation protection
following international trends. The improvements of ICRP-103 included: (1) the
classification of exposure scenarios into planned, existing and emergency
exposures, (2) the division of radiation dose controls into dose limits, dose
constraints, and reference levels for medical, existing and emergency exposure,
(3) the better dose assessment for the age-dependent representative person instead
of the overestimated critical group, and (4) the introduction of existing exposure
for the technologically enhanced naturally occurring radioactive materials. In
addition, ICRP-103 updated the data on radiation health detriment risk factor,

radiation weighting factor and tissue weighting factor.

Comparing ICRP-60, IAEA-SS115 with ICRP-103, TAEA-GSR3, the

following changes can be summarized:

® The control of "radiation source" or "exposure" can avoid or reduce
111



the "personal dose".

® [CRP-103 and IAEA-GSR3 have added a new "existing exposure"

controlled using the "reference levels".

® '"Existing exposure" also includes pollution exposure from nuclear or

radiation accidents.

® [CRP-103 and IAEA-GSR3 recommended the establishment of
"diagnostic reference levels " to control medical exposure, and “dose
constraint” to optimized dose for carer and comforter and volunteers

participating in a programme of biomedical research.

® In the planned exposure, the standard of human-based radiation
protection is called "dose limit", and the standard of source-based is

called "dose constrain".

® Regarding the radiation protection of "public exposure", ICRP-103
and IAEA-GSR3 suggested "representative person" to evaluate the

average personal dose of the most representative population.

The project has completed the study of the above-mentioned
international radiation protection recommedations, and has held four expert
forums to incorporate main opinions and expertise suggestions into the
consideration of this revision suggestions. At the end of this project, three
industry briefings were held to collect opinions. These opinions have been
incorporated into the regulatory impact assessment. This project will help
to ensure the quality, smooth the implementation, and avoid any difficulty

in the future revisions of Ionizing Radiation Protection Act.
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(2) NCRP Report 180, 2018.
(3) Canadian Nuclear Safety Commission, Radiation dose limits, release limits and action levels, December 12, 2014.
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(5) ¢ FA XX rHF 7IEE GB 18871-2002.
(6) K-H. Do, S.E. Jung, Current status of medical radiation exposure in Korea, ICRP 2015 Proceedings, Annals of the ICRP, 113-121, 2015.
(7) Yamaguchi Ichiro, Current Issues in Protection from Medical Radiation in Japan, Jpn. J. Health Phys., 52 (1), 27-33, 2017.
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BAZTEVTRBEZRBARE > AT S HEPIYRE BRHETRIZ1ELF -
e WO | F2 s 1 7 4 R (nuclear energy | it 1 T A R REBX M ETRIA TR ILEFH I o
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AHG | B £ R/ Z A R (occupationally | § § * (responsible person) s #t i R ERFE A R 2 BB T RIE TR Y THERER
exposed person) BARZIEE IR
PR | R TIBmE RS R Sl T ek ¥ > 975 X PIBERM DA ROREFB A TR T e ity 2 (P4
A kX iiaé""}’a‘%%;y r@#{-ﬁ@ MRS F PP RPREEE
RO | fgata v 4 f (radiation worker) ~ | KW G F A F L FA A2 BUAMETR BPYR EEKE -
i A1 17 4 R (worker)
P20 | % fg s 1 T2 1 iF AR | FLIREFHERFE T | M EF B T2 R -
(workers engaged in radiation | A B 2_ B W& E T P o R BLRFEHN KT -
WOI’kS)‘ ﬁ%ﬁ_i@ ETJ_ T A ﬁ & 117
* R

COUNCIL DIRECTIVE 2013/59/EURATOM.

NCRP Report 180, 2018.

Radiation Protection Regulations, Canada, 2021.

Radiation Protection in Planned Exposure Situations, Australian Government, 2016.
PoEA R {eF A RIEE GB 18871-2002.

(6) Radiation Safety Management Rules, Korea, 2014.

(7) Ordinance on Prevention of lonizing Radiation Hazards, Japan, 2013.
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£
.
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ﬁ
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¢ RO wﬁkﬁNﬁﬂ§ﬁ¢ﬁ%%%¢ﬁ%é%i’@ﬁf%ﬂ$ﬁIME%*%W@#JUVﬁ%ﬁﬂlﬁgiéﬂﬁ
ﬂlﬁiﬁiﬁﬁxlm%mﬁﬁ @%%%%ﬁﬁﬁﬂﬂ%w Roerst n® RS 3)F 80P R & S
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R %32;@&3“@%ﬁhﬁ‘ﬁm* - Tx AR B AGHDE F e 2O F
MABIE 0 AT R B2 3G FIRMAZ 41 3 B & B A& 15
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(1)
(2)
(3)

NCRP Report 180, 2018.

COUNCIL DIRECTIVE 2013/59/EURATOM.

Management of Naturally Occurring Radioactive Materials (NORM), Health Canada, 2011.

(4)

Cosmic Radiation, Transport Canada, Government of Canada, 2020; Radon: Reducing levels in your home, Government of Canada, 2019; Canadian Guidelines for the

RPS G-2 - Annex A, Reference levels for existing exposure situations in Australia, Australian Radiation Protection and Nuclear Safety Agency ; SAFETY GUIDE,

Management of Naturally Occurring Radioactive Material (NORM), Radiation Protection Series Publication No. 15, Australian Radiation Protection and Nuclear Safety

Agency.
(5) ¢ FA XX IrHF 7IEE GB 18871-2002.

(6) ACT ON PROTECTIVE ACTION GUIDELINES AGAINST RADIATION IN THE NATURAL ENVIRONMENT, Korea, 2016.
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%%ﬁﬁkhwfmvﬁﬁmgwaw?;
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Frab B Fe o B A ok WERE 4 2.1 1F) <500 mSy A2 FIpRR T ORLHE D o
AHG (- FE)<SOmSY; (J{EEKE AL RIS | HFY AT R AR EEH L TR
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(1) COUNCIL DIRECTIVE 2013/59/EURATOM.

(2) NCRP Report 180, 2018; Emergency Planning Zones, U.S. NRC; Emergency Action Level Development, U.S. NRC.

(3) Reference levels for nuclear emergency response and post-accident recovery, Canadian Nuclear Safety Commission, 2015; Managing public doses during a nuclear
emergency, Canadian Nuclear Safety Commission, 2015.

(4) Radiation Protection Series G-3 Part 1, Guide for Radiation Protection in Emergency Exposure Situations — the Framework, Commonwealth of Australia 2019.

(5) (@® FA XX frRF 7&HE GB 18871-2002; (b)+: 5 &+ & # & & i * % p| GBZ/T 271, 2016,

(6) Revision of regulation for radiation exposure on emergency workers, 2015 ISOE Asian ALARA Symposium, 2015; Seung-Young Jeong, EPR of Korea and International
Assistance, Korea Institute of Nuclear Safety.

(7) Convention on Nuclear Safety National Report of Japan, Nuclear Regulation Authority, 2013.
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wEOD | % 4 A % (consumer ik H 'FPJ » FRA S | B & (commodity) BLgd FRAKEFFELL
product) LN XA N 1 B Til f«‘@ﬁ&lﬁf“i’?ﬂi#ﬁél
HEHR
$RD | Loz s F | L g 1 (ustification) £ b | P F A § L S | ARERREEEFE LR RGN
(Radmactlv'e .materlal if it (optimization) g +/ P ¥ (Radioactive material | 2 35 51
introduced intentionally) introduced by accident)
WS | 7 12 A & (consumer | -- - -
product)
BHG g A & (consumer | B HF B REE A4 F 0 T | F 5(commodity) AREFHRLEFHE TR EEGF 2
product) A BErENZ AR CiErEL
YRS | g sty T 5 R N E G A 0 BRI | FF RS A HIEEREL FIEE T80 &2
) A S AR S fFhe kT2 AE R
FEaE 2 AHE R
EREO |- - R ,35,?1%&(WTO); MEPS(FReEF &SP EIRY P A&
R - EREREETREL ) AR R OEE 4 {@EL
#7(ALARA) e P> §E R F 140 % &30 friiz i gk T
(appropriate level of protection, ALOP) | °

voEA R

COUNCIL DIRECTIVE 2013/59/EURATOM.
NCRP Report 180, 2018.
Canada Consumer Product Safety Act, 2010.

Radiation Protection in Planned Exposure Situations, Australia, 2016; Guide for Radiation Protection in Existing Exposure Situations, Australia, 2017.
= feR A 7R GB 18871-2002.
KOREA — IMPORT BANS, AND TESTING AND CERTIFICATION REQUIREMENTS FOR RADIONUCLIDES, World Trade Organization, 2018.

(7) Guideline for Ensuring Safety of Raw Materials and Products Containing Uranium or Thorium, Ministry of Education, Culture, Sports, Science and Technology, Japan.
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YCRP 103 SR 1 = (12) EEJFESC T (12) The present Recommendations consolidate and add to previous Recommendations issued in
various ICRP publications. The existing numerical recommendations in the policy guidance given since 1991 remain valid unless otherwise stated.
Thus, these recommendations should not be interpreted as suggesting major changes to radiological protection regulations that are appropriately
based on its previous Recommendations in Publication 60 and subsequent policy guidance. The Recommendations reiterate and strengthen the
importance of optimisation in radiological protection and extend the successful experience in the implementation of this requirement for
practices (now included in planned exposure situations) to other situations, i.e., emergency and existing exposure situations. | °
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and sealed radioactive materials, and, more generally, the cause of exposure to radiation or to radionuclides. | °

3JAEA GSR PART 3 FHEESREEREX :
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1.Anything that may cause radiation exposure — such as by emitting ionizing radiation or by releasing radioactive substances or raidioactive
material — and can be treated as a single entity for purposes of protection and safety.

®For example, materials emitting radon are sources in the environment; a sterilization gamma irradiation unit is a source for the practice of
irradiation preservation of food and sterilization of other products; an X ray unit may be a source for the practice of radiodiagnosis; a nuclear
power plant is part of the practice of generating electricity by nuclear fission, and may be regarded as a source (e.g. with respect to discharges
to the environment) or as a collection of sources (e.g. for occupational radiation protection purposes). A complex or multiple installation
situated at one location or site may, as appropriate, be considered a single source for the purposes of application of the safety standards.

2. Radioactive material used as a source of radiation.

@® Such as those sources used for medical applications or in industrial instruments. These are, of course, sources as defined in (1), but this usage
in (2) is less general -
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beneficial, i.e. whether the benefits to
individuals and to society from introducing or
continuing the activity outweigh the harm
(including radiation detriment) resulting from
the activity; or (2) a proposed remedial action
in an emergency or existing exposure situation
is likely, overall, to be beneficial, i.e., whether
the benefits to individuals and to society
(including the reduction in radiation detriment)
from introducing or continuing the remedial
action outweigh its cost and any harm or
damage it causes.
R RN
Befgattd S LR GRAFHE T AR
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“ICRP 103 33 ARIEEMERES « T Justification: The process of determining whether either (1) a planned activity involving radiation is,
overall, beneficial, i.e. whether the benefits to individuals and to society from introducing or continuing the activity outweigh the harm (including
radiation detriment) resulting from the activity; or (2) a proposed remedial action in an emergency or existing exposure situation is likely, overall,
to be beneficial, i.e., whether the benefits to individuals and to society (including the reduction in radiation detriment) from introducing or
continuing the remedial action outweigh its cost and any harm or damage it causes. | °
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SIAEA GSR3 ﬁﬁﬁmg'fiﬁ% EY T justification,

1.The process of determining for a planned exposure situation whether a practice is, overall, beneficial; i.e. whether the expected benefits to individuals and to society from introducing or continuing the practice outweigh the
harm (including radiation detriment) resulting from the practice.

2.The process of determining for an emergency exposure situation or an existing exposure situation whether a proposed protective action or remedial action is likely, overall, to be beneficial; i.e. whether the expected benefits

to individuals and to society (including the reduction in radiation detriment) from introducing or continuing the protective action or remedial action outweigh the cost of such action and any harm or damage caused by
the action.
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1. The process of determining what level of
protection and safety makes exposures, and the
probability and magnitude of potential
exposures, as low as reasonably achievable,
economic and societal factors being taken into
account.
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(Optimisation of protection (and safety)) | 2. T_&
gk s BB A L AR A H(F 0
ARE RS R)E TR EZT M E IR
P EE SR PR S E
M”(ALARA)Z IF e fr& 2k T 2 A © 307
4@f%$%’ﬁiﬁ*im&£“4%ﬁ%
—ﬁt@f"r%ﬁb f)@ P oihz g stA 2 g T o
"R 2 ERSGE ) R HEPE

N

- 77 > —_ 7 >
2 ':_%_ ”7{ < IR f’r n/}_: <

T8 =X

2P BGET 0 ¥ g AR R E
FI o 7
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SICRP 103 5 & A RN 2B {EERIE S : " Optimisation of protection (and safety): The process of determining what level of protection
and safety makes exposures, and the probability and magnitude of potential exposures, as low as reasonably achievable, economic and societal

factors being taken into account. | °

7IARA GSR3 ARl BT &R B EERF

doses, the number of individuals (workers and members of the public) subject to exposure and the likelihood of exposure being

" Optimisation of protection (and safety): The process of determining what level of protection and safety would result in the magnitude of individual

“as low as reasonably achievable, economic and social factors being taken into account”

(ALARA).
For medical exposures of patients, the optimization of protection and safety is the management of the radiation dose to the patient commensurate with the medical purpose.

@ “Protection and safety is optimized” means that optimization of protection and safety has been applied and the result of that process has been implemented. -
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1.Dose limit : The value of the effective dose or the
equivalent dose to individuals from planned
exposure situations that shall not be exceeded.
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B) % 5 B B H B (existing exposure
situation) : 4p A% B R F 4T KRG
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°ICRP 103 SRS AR EIREEEERE | " Planned exposure situations: Everyday situations involving the planned operation of sources
including decommissioning, disposal of radioactive waste and rehabilitation of the previously occupied land. Practices in operation are planned
exposure situations. | °

VICRP 103 S EHF MBS IRBEEERES : T Emergency exposure situation: An unexpected situation that occurs during the operation of a
practice, requiring urgent action. Emergency exposure situations may arise from practices. | °

UICRP 103 SRS A M FIEE BEERE X © " Existing exposure situation: A situation that already exists when a decision on control has to be
taken, including natural background radiation and residues from past practices that were operated outside the Commission’s recommendations. | °
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2JAEA GSR PART 3 SR EIIREBIEEZRIESL | " Planned exposure situations: The situation of exposure that arises from the planned operation
of a source or from a planned activity that results in an exposure due to a source.
®Since provision for protection and safety can be made before embarking on the activity concerned, associated exposures and their probabilities
of occurrence can be restricted from the outset. The primary means of controlling exposure in planned exposure situations is by
good design of installations, equipment and operating procedures. In planned exposure situations, a certain level of exposure is
expected to occur. | °
BJAEA GSR PART 3 AR ZIREBEEZRIEL " Emergency exposure situation: A situation of exposure that arises as a result of an accident, a
malicious act or other unexpected event, and requires prompt action in order to avoid or reduce adverse consequences.
® Emergency exposures can be reduced only by protective actions and other response actions. | °
1“JAEA GSR PART 3 I FIR B FEERE L - " Existing exposure situation: A situation of exposure that already exists when a decision on the
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exposure situation) ~ ¥ & R & 5 (emergency

exposure situation) 2 % 3 ® % i 85 (existing
exposure situation)2. & 5 !

(D) 3 % # & & B (planned exposure
situation) * ¢ Gl fgeth iR R G L
L2 A REE A AR R B AT A A4
ERBELINBEANFLRE c RIIRBEFHET
CHEEARBEFERE -

(2) % & R % I B (emergency exposure
situation) © 4 R AR ER DR FHH 10

B) % 5 R B H B (existing exposure
situation) : 45 & /Tk‘»ﬁ'ﬁ']—?—! fed g pre &
BASRAHRE AR R AR LR R
BB R A oV

need for control needs to be taken.
®Existing exposure situations include exposure to natural background radiation that is amenable to control; exposure due to residual radioactive
material that derives from past practices that were never subject to regulatory control or exposure due to residual radioactive
material deriving from a nuclear or radiological emergency after an emergency has been declared to be ended. | -
15gx8 Council Directive 2013/59/Euratom of 5 December 2013 AR EIE R HIEEZE S " "planned exposure situation" means an exposure
situation that arises from the planned operation of a radiation source or from a human activity which alters exposure pathways, so as to cause the
exposure or potential exposure of people or the environment. Planned exposure situations may include both normal exposures and potential
exposures. | °
168x25 Council Directive 2013/59/Euratom of 5 December 2013 F il R &IRBEIEERIFE L - T "emergency exposure situation" means a situation
of exposure due to an emergency | °
EREE Council Directive 2013/59/Euratom of 5 December 2013 ERiEFIRBBEERIE L - " "existing exposure situation" means an exposure
situation that already exists when a decision on its control has to be taken and which does not call or no longer calls for urgent measures to be taken | °
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18]CRP 103 FHBHEX :

planning stage. | °

(278) In planning for emergency situations, reference levels should be applied in the process of optimisation. Reference
levels for the highest planned residual doses in emergency situations are typically in the 20 mSv to 100 mSv band of projected dose as presented
in Section 5.9.3. Expected residual doses for the overall protection strategies are compared with the reference levels in initially assessing the
suitability of the strategies. A protection strategy that would not reduce residual doses to below the reference levels should be rejected at the

120




7 =X 3R kg2 T iE = LA ERE P

- b A o B T i R AT
e BALE A Lo BT R M
FTELATFIFRETRELIRE D
SY R FER g EFTRC EH]
R AEL VUL wAREE Y k(T
R E R AR e F L AR L
ErREFHRDET 7 R4 KPP o v
M1 ReREFET %ﬁ@%’%" s *

fé A

iﬁﬁﬂiﬂﬁﬁ BARE LS T
() %%¢Mﬁ@%a%$ Ak E L
T kTR ’%iﬁ?ﬂf%@

@A @ Bk R H s R (G
#Fmia?“ﬁ»mém@%ﬁnﬁ
e F A RRATHRHD R LT S 2R

Pohoip BT BRIy L T
(ICRP, 1996a) - £ ¥r 54 LRI E LT
T RE o AL SR ER i

T hiF o FEE o blde—- A v P &

PBICRP 103 MHEHFESZ : T (286)The Commission recommends that reference levels, set in terms of individual dose, should be used in conjunction with

the implementation of the optimisation process for exposures in existing exposure situations. The objective is to implement optimised protection
strategies, or a progressive range of such strategies, which will reduce individual doses to below the reference level. However, exposures below the
reference level should not be ignored; these exposure circumstances should also be assessed to ascertain whether protection is optimised, or whether
further protective measures are needed. An endpoint for the optimisation process must not be fixed a priori and the optimised level of protection
will depend on the situation. It is the responsibility of regulatory authorities to decide on the legal status of the reference level, which is implemented
to control a given situation. Retrospectively, when protective actions have been implemented, reference levels may also be used as benchmarks for
assessing the effectiveness of the protection strategies. The use of reference levels in an existing situation is illustrated in Fig. 4, which shows the
evolution of the distribution of individual doses with time as a result of the optimisation process. | °
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2ICRP 103 FHEAESZ : T (336) Diagnostic reference levels are used in medical imaging to indicate whether, in routine conditions, the levels of patient
dose from, or administered activity (amount of radioactive material) for, a specified imaging procedure are unusually high or low for that
procedure. If so, a local review should be initiated to determine whether protection has been adequately optimised or whether corrective action is
required (ICRP, 1996a). The diagnostic reference level should be expressed as a readily measurable patient-dose-related quantity for the specified
procedure. Screening programmes, such as mammography of asymptomatic women in the general population, may require different diagnostic
reference levels from the clinical use of similar diagnostic methods. Additional guidance is given in Publication 105 (ICRP, 2007b) and in
Supporting Guidance 2 (ICRP, 2001b). | -

ZIICRP 103 FHBEESZ © T (337) In principle, it might be possible to choose a lower diagnostic reference level below which the doses would be too low
to provide a sufficiently good image quality. However, such diagnostic reference levels are difficult to set, because factors other than dose also
influence image quality. Nevertheless, if the observed doses or administered activities are consistently far below the diagnostic reference level, there
should be a local review of the quality of the images obtained. | -
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ZICRP 103 Hf2EEEERAEC - T Reference level: In emergency or existing controllable exposure situations, this represents the level of dose or
risk, above which it is judged to be inappropriate to plan to allow exposures to occur, and below which optimisation of protection should be
implemented. The chosen value for a reference level will depend upon the prevailing circumstances of the exposure under consideration. | °

BICRP 103 ¥f2 S Z A EZAE L « T Diagnostic reference level: Used in medical imaging with ioning radiation to indicate whether, in routine
conditions, the patient dose or administered activity (amount of radioactive material) from a specified procedure is unusually high or low for that
procedure. | °

2JAEA GSR PART 3 {2 EHAEFR/RAYE I : " reference level: For an emergency exposure situation or an existing exposure situation, the level of
dose, risk or activity concentration above which it is not appropriate to plan to allow exposures to occur and below which optimization of protection

and safety would continue to be implemented.
® The value chosen for a reference level will depend upon the prevailing circumstances for the exposure under consideration. -
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ZJAEA GSR PART 3 #2Z2Er2ZEEERAIEC T diagnostic reference level: A level used in medical imaging to indicate whether, in routine

conditions, the dose to the patient or the amount of radiopharmaceuticals administered in a specified radiological procedure for medical imaging
is unusually high or unusually low for that procedure. | °
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ICRP 103 HEIE4IH EFRHIE L " Dose constraint: A prospective and source-related restriction on the individual dose from a source, which
provides a basic level of protection for the most highly exposed individuals from a source, and serves as an upper bound on the dose in optimisation
of protection for that source. For occupational exposures, the dose constraint is a value of individual dose used to limit the range of options
considered in the process of optimisation. For public exposure, the dose constraint is an upper bound on the annual doses that members of the
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public should receive from the planned operation of any controlled source. | °
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27JAEA GSR PART 3 B4R ERAIE L : T constraint: A prospective and source related value of individual dose (dose constraint) or of individual

risk (risk constraint) that is used in planned exposure situations as a parameter for the optimization of protection and safety for the source, and

that serves as a boundary in defining the range of options in optimization.

®For occupational exposure, a constraint on individual dose to workers established and used by registrants and licensees to set the range of
options in optimizing protection and safety for the source.

®For public exposure, the dose constraint is a source related value established or approved by the government or the regulatory body, with
account taken of the doses from planned operations of all sources under control.

®The dose constraint for each particular source is intended, among other things, to ensure that the sum of doses from planned operations for all
sources under control remains within the dose limit.

®For medical exposure, the dose constraint is a source related value used in optimizing the protection of carers and comforters of patients
undergoing radiological procedures, and the protection of volunteers subject to exposure as part of a programme of biomedical research.

® The risk constraint is a source related value that provides a basic level of protection for the individuals most at risk from a source. This risk is
a function of the probability of an unintended event causing a dose and the probability of the detriment due to such a dose. Risk constraints
correspond to dose constraints but apply to potential exposure. |
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