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The project adopted a roll-on approach to improve the technical ability in control
practice and the technology of radiation protection measurement according to the
updated regulations of the radiation management structure and technical specifications
suggested from the International Atomic Energy Agency and the European Union.

To improve the research and the technology on the evaluation of radiation detectors
for testing and calibration, and to enhance the personnel and biological doses
assessment considering the domestic and international trends is the priority of our
national laboratory to strengthen the accuracy and credibility of radiation measurement
and dosimetry.

There are three subprojects in our four-year project: (1) Researches on the
establishment for the updated regulations of the radiation protection management
system: the radiation protection technical specifications referring to the latest
international trend and the impact of new regulations, and the radiation doses to the
lens of the eye and to the fetus are investigated in this project; (2) Researches on the
improvement of radiation detection and measurement system, and the dose
verification methodology: the performances of the certification technology for
personnel dose evaluation and radiation detector calibration are assessed in this project;
and (3) Researches on the improvement of the evaluation and technology for human
chromosome abnormality analysis: a continuous research on the domestic database for
background value and dose response curve of the chromosome. All efforts of this

project aims to pursue and to provide a higher level of the regulation of radiation safety.

Keywords: Ionizing Radiation, Radiation Protection, Radiation Measurement,

Biological Dose.
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Abstract

In response to the ICRP’s amending the occupational exposure limit for the eye lens, the Institute of Muclear Energy Research
(INER) established the Hp(3) calibration system for eye dose monitoring in Taiwan to accurately assess the dose received in the
eye lens. INER employed the narrow-spectrum series radiation according to the 1SO 4037 as the X-ray radiation qualities, and
the measured half-value layer consistent with a 5% difference. The air kerma rate standard was determined by the self-made
free air chamber, and through dose conversion coefficient referring to 150 4037 to obtain the Hy(3) on an 1SO cylinder phantom.
Furthermore, the calibration system was provided as the characteristics tests for DOSIRIS headset dosemeters. Finally, the Hp(3)
calibration system has been established in Taiwan, and it can be used to provide calibration services for eye lens dosemeters and

be applied to the proficiency testing that will be held in 2023.

Introduction

The International Commission on Radiological Pro-
tection (ICRP) reviewed the epidemiological surveys
in recent years and revised the occupational exposure
limit of eye lens dose from the dose eguivalent of
150 mSv per year to 20 mSv per year averaged over
five consecutive years, and no single year exceeding
50 mSv'"). Research on the monitoring of the eye
lens dose expands globally!2=%!, The current ionising
radiation protection regulations in Taiwan still refer to
the lens dose limit of 150 mSv per vear recommended
by ICRP Publication €0'®'. The regulator is actively
revising relevant regulations to comply with interna-
tional trends. To assist with the implementation of new
regulations, the evaluation equipment for the eye lens
dose must be developed as a technical support to ensure
the accuracy of dose monitoring. If the lens dosemeter
is used to evaluate the dose of staff with high potential
risk, the evaluation system of the dosemeter must be
traceable to the primary standard to achieve accurate
dose monitoring.

Therefore, the National Radiation Standard Lab-
oratory of Institute of Nuclear Energy Research
(NRSL/ANER) has established an H(3) dose calibra-
tion system based on the original primary standard.
This calibration system will be used to provide
calibration services for eye lens dosemeters. The
purpose of this article is to introduce the dose

calibration system for the assess of dose to lens of
the eye, including the establishment of X-ray radiation
qualities according to the ISO 4037, the determining of
standard air kerma rates, the evaluation of Hy(3) dose
exposure with the monitoring chamber, and then the
application for characteristics study of commercial eve
lens dosemeters.

Material and methods

The source of Hp(3) calibration system was the
PANTAK-SEIFERT ISOVOLT 320 HS medium energy
X-ray machine!”', which can produce X-rays with
a tube voltage range of 40-300 kV for irradiation.
Irradiation data were collected by using the self-made
cylindrical free air chamber (FAC)'®: ?1. It is equipped
with a single cavity, and the volume of the cylindrical
chamber is adjusted through the movement of the
piston to improve the traditional cylindrical FAC and
solve the problem of inconsistent inner diameter of

chamber.

Establishment of radiation qualities

INER selected the radiation quality of the narrow-
spectrum series (N-series) beam code defined by ISO
4037-1110); N-40, N-60, N-80, N-100, N-120 and N-
150 for dose calibration of the lens of the eye according
to the common energy range of medical exposure.
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