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Quality assurance of reference calibration field
Proposal of Reference Dose Value Intercomparison using RPL Glass Dosemeter

S.MIKAMI, T. MOMOSE

Health and Safety Division,

Tokai Works,

Power Reactor and Nuclear Fuel Development Corporation
4-33, Muramatsu, Tokai-mura, Naka-gun, [baraki,
319-11,JAPAN

A bstract

The method for a reference dose value intercomparison of calibration field
using radiophotoluminescence (RPL) glass dosemeters was provided. This
method was applied to the intercomparison of the reference exposure value of
gamma irradiation fields among the 5 calibration facilities of Power Reactor and
Nuclear Fuel Development Corporation (PNC). The results showed a good
agreement by as much as 4% of deviation. These prove that reference exposure
values of each calibration facility have been maintained in a good accuracy. It
was shown also that the RPL glass dosemeters could be applied to a check of
exposure value of a calibration field. This method will be available for the
intercomparison programme among the Regional Cooperative Agreement(RCA)
member states.

Introduction

To assure a quality of dose evaluation for radiation protection, a calibration
of dosemeters and monitoring equipments is very important. The reference dose
value of calibration fields should be evaluated by using a standard ionization
chamber which is calibrated on a traceability system to a primary standard.

National primary standards of radiation dose value have been established at
the Electro-Technical Laboratory (ETL) in Japan. Five sites in PNC (Tokai
Works, O-arai Engineering Center, Monju Construction Office, Fugen Nuclear
Power Station, and Ningyo Toge Works) have each calibration facility. The
reference dose of the calibration fields are measured by their standard ionization
chamber at each site. Tokai Works and Fugen Power Station request the ETL to
calibrate the standard ionization chambers (Victoreen 500 for detector, 550-3 for
electrometer). The standard ionization chambers of other 3 sites (O-arai, Monju
and Ningyo Toge Works) were calibrated at the calibration field of Tokai Works
(Figure 1).

In 1992 the intercomparison for the reference exposure values of the
calibration fields was made with 5 calibration facilities by means of the ionization

— 8 -
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chambers. And all results show a good agreement by as much as 3%.

It was found that an intercomparison was a very effective method to check the
accuracy of irradiation. So it is desirable to carry out the same kind of
intercomparison periodically. However, the intercomparison using a standard
ionization chambers is not convenient, because an ionization chamber is very
sensitive to mechanical shocks and humidity, and also this method needs much
man power and time. Then, the intercomparison of reference dose value using
RPL glass dosemeter was proposed.

Electro-Technical Laboratory

Tokai Works Fugen

O-arai Mon ju Ningyo Toge

Figure 1. The traceability system of gamma calibration field in PNC

RPL glass dosemeter

The Toshiba Type SC-1 RPL glass dosemeters were used for the reference
dose value intercomparison of the calibration fields because of its excellent
characteristics. The dosemeters are readout by means of a pulsed UV laser
excitation. The structure and the external view of the dosemeter are shown in
Figure 2 and Figure 3.

G
\’V glass detector

Figure 2. The structure of the dosemeter

-9 -
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Figure 3.The external view of the dosimeter

The typical features of the RPL glass dosemeter are as follows. (1) Readingout
can be done repeatedly. (2) Dispersion of sensitivity among the dosemeters is
small. (3) Fading is small. (4) Fluorescence come from predose is subtracted
automatically. (5) Dose imformation stored inside glass dosemeter can be erased
by annealing, etc.

In our experience, some special techniques,such as the sensitivity correction
for each dosemeter, were also considered to get the good performance of dose
measurements of RPL glass dosemeter.

The main characteristics of the RPL glass dosemeter are shown in Table 1.

Table 1. Characteristics of the RPL glass dosemeter

I[tem Condition Deviation
energy dependence 200keV 10 “Co <*+5%
angular dependence direction of 0" =30 <*1%

L‘:CS
dose rate response 20mR/h to [R/M <+1%
deviation of readings 50mR < +0.3%

Reference dose value intercomparison using RPL glass dosemeter

The convenient intercomparison method using RPL glass dosemeters was
provided with the effort of Japan Atomic Energy Research Institute (JAERI). In
1993 and 1994 the trial of intercomprison was made among 5 facilities of PNC.
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The sources used for the intercomparison are “°Co and "’Cs. The activities of
the sources are from 1.85GBq to 1.11TBg for ""Cs and from 370MBq to
3.7TBq for *°Co. Table 2 shows the sources' data used for the intercomprison.

The JAERI Tokai Institute sent the dosemeters, which was already annealed to
erase the predose of a dosemeter, to the participant facilities. Then the
irradiations to the dosemeters were carried out at each facility. The distances
between source and dosemeter were 1 and 2 meters. In the intercomparison, 3
pieces of glass dosemeters were used at one point. The dosemeters irradiated at
each facility were returned to JAERI with the data of the irradiated exposure
value. After returning to JAERI, the dosemeters were read out. And the
measured values were compared to the reference exposure dose values of each
facility using the following equation:

Exposure value - Measured value
Deviation{%) = x 100
Exposure value

Table 2. Gamma sources used for the intercomparison

Site Source Distance
nuclide acuvity ‘ source o detecter
YCs 1.11TBq 1m,2m
Tokai 3.7GBg lm
“Co 3.7GBq im
®'Cs 1.11TBq {m,2m
O-arai 3.7GBgq Im
“Co 3.7GBgq lm
PCs .11TBq 1m,2m
Monju 7.4GBq : lm
“Co 370MBq lm
*'Cs 740GBq Im,2m
Fugen "
Co 37GBq lm,2m
YCs 2.59GBgq Im
Ningyo Toge

“Co 1.85GBq Im

- 11 -
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Result

The results of the intercomparison among 5 sites of PNC for ’Cs and *Co
sources are shown in Table 3. The exposure value of each calibration facility
showed the good agreement by as much as 2% of deviation, except 2 points
which differed by 3.7% and 2.7%. For these 2 points, investigations of a cause
why they differed more than 2 % are required.

Conclusion

It was found that reference exposure dose value of a calibration field could
be checked easily and quickly by the intercomparison using RPL glass dosemeter.
The total accuracy for the measurment of exposure dose value is 1.5%. The
method using RPL glass dosemeters will be useful for the intercomprison among
the RCA member states.

Table 3. Result of the reference exposure value check

Nuclide Activity  Distance  Exposure” Measured Value  \reasyred

Site of glass dosemeter ——
(m) (mR/h) (mR/h) Exposure
“Cs 1.11TBq 1.0 8100 8077 0.997
2.0 2025 2025 1.000
Tokai
3.7GBq 1.0 25.43 25.64 1,008
®Co  3.7GBgq 1.0 15.62 15.71 1.006
®1Cs 1.11TBq 1.0 6602 6612 1.002
2.0 1638 1577 0.963
O-arai ,
3.7GBq 1.0 28.5 28.25 0.991
“Co 3.7GBq 1.0 - 45.2 45.3 1.002
BCs 1.11TBq 1.0 9647 9450 0.980
2.0 2344 2317 0.988
Monju
7.4GBq 1.0 65.89 66.16 1.004
“Co 370MBq 1.0 9.86 10.05 1.019
MCs 740GBq 1.0 4882 4859 0.995
_ 2.0 1220 1205 0.988
Fugen
Co 37GBgq 1.0 654.8 661.9 1.011
2.0 163.1 164.4 1.008
Ningyo "'Cs 2.59GBq 1.0 21.15 21.72 1.027
Toge “Co [.85GBq 1.0 22.50 22.32 0.992

1) Reference Exposure dose value measured
by tonization chamber at each lacility

- 12 -
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Quality assurance of reference calibration field
-Proposal of reference dose value intercomparison using RPL glass dosemeter-

1.Title

To assure a quality of dose evaluation for radiation protection, a calibration of
dosemeters and monitoring equipments is very important.

For quality assurance on calibration of radiation monitoring instruments,
the intercomparison using ionization chamber was carried out among the 5
calibration facilities of Power Reactor and Nuclear Fuel Development Corporation
(PNC) in 1992 to 1993.

And in 1993 the convenient intercomparison method  using
Radiophotoluminescence (RPL) glass dosemeters was provided with the effort of
Japan Atomic Energy Research Institute (JAERI).

Then we tried to apply this method to the intercomparison of reference exposure
value of gamma irradiation fields among 5 facilities of PNC.

The results showed a good agreement within 4% among 5 facilities.

These prove that reference exposure values of each calibration facility have been
maintained in a good accuracy, and also RPL glass dosemeter can be applied to this
kind of intercomparison.

2.Contents of presentation

now, for the first thing,I am going to present the intercomparison in PNC using
ionization chamber, and second,the intercomparison using RPL glass dosemeter.

~-Intercomparison using ionization chamber-

3.Traceability system of gamma calibration field in PNC

I'{l show you the traceability system of gamma calibration fields in PNC.

Japanese national primery standards of radiation dose value have been established
at Electro-Technical Laboratory (ETL).

And PNC Tokai Works and Fugen Power Station ask the ETL. to calibrate their
standard ionization chambers. '

And PNC Tokai Works calibrate the standard ionization chambers of O-arai
Engineering Center, Monju Construction Office,and Ningyo-Toge Works.

So, all monitoring equipments and dosemeters being used in PNC are keeping
traceability to national standard of ETL.

4.Introduction of standard ionization chamber

This is the standard ionization chamber possessed in PNC. This is a model of
Victoreen 550-3 for detector, and Victoreen 500 for electrometer.

_14_
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And mercury thermometer and foltan-type mercury barometer are used for
measuring ambient air condition in irradiation room.
A true exposure value is given by this equation.

3.6amma sources used for the intercomparison

For intercomparison,we used 2 kinds of gamma source,Cs-137 and Co-60.
And maximum of activity of the source is 1.11TBg,and minimum is a 1.85GBq.

6.Method of intercamparison and measurement

This shows the exposure values at each facility was measured by Tokai's standard
lonization chamber.

And these exposure values measured by Tokai's standard chamber are compared
to the values which were evaluated at each facility by itself.

The comparison was quantified as a deviation, by using this equation.

-Result of Intercomparison (summary)-

I'll show you some of the results.

I can say that the reference exposure values of every calibration facility in PNC
have been maintained in a good accuracy within 3% of deviation.

7.Result of intercomparison (Cs high)

This is for the Cs source that have relatively high dose rate.
8.Result of intercomparison (Cs low)

This is for the Cs source that have relatively low dose rate.

9.RBesult of intercomparison (Co)
This is for the Co source.

18.Result of Intercomparison using ionization chambher
(include Probrems )

The reference exposure values of each calibration facility in PNC have been
maintained in a good accuracy within 3% of deviation.

And an intercomparison is a very effective method to check the accuracy of
irradiation.

But at the same time, we came to know that it is not convenient to make a use of
ionization chamber for an intercomparison.

Because an ionization chamber is very sensitive to mechanical shocks and
humidity, so it is not suitable to send the ionization chamber in a distance,by trains
or car.

And also this method needs much man power and time.

—.15_
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So more convenient method was required for making this kind of

intercomparison continuously.
Then, we tried to make a use of the RPL glass dosemeter for an 1ntercompanson

-intercomparison using RPL glass dosemeter-

11.Introduction of BPL glass dosimetry system
We used the Tosiba Type SC-1 RPL glass dosemeter for the reference dose value
intercomparison of the calibration fields.
The RPL glass dosemeters are readout by means of a pulsed Ultraviolet radiation's
laser excitation.
The reason why we select the RPL glass dosemeter is because RPL glass
dosemeter have excellent features and characteristics.
The typical features are to read out can be done repeatedly, dispersion of
sensitivity among the dosemeters is small,the fading is negligible, and so on.
And the total accuracy for the measurement of exposure value is 1.5 %.

12.Characteristics of RPL glass dosemeter
[Read OHP]

13.Gamma sources used for the intercomparison
The same sources were used in this intercomparison as using ionization chamber.

14.Method of Intercomparison and evaluation of doses

I'll show you the method of intercomparison,

First, as the preparing of the test, RPL glass dosemeters were annealed to erase
the predose at JAERI.

Then, dosemeters were sent to each facility. and next, they were exposed to
gamma rays at each facility. '
When irradiations were done, the distances between source and dosemeter were 1
and 2 meters, and 3 pieces of glass dosemeters were used at one point.

And, after irradiation, each facility sent the dosemeters back to JAERI with data
of the irradiated exposure value.

After returning to JAERI, the exposed dose values were readout from dosemeters.

and the measured values were compared to the reference exposure dose values of
each facility.

15.Method of dose evaluation
The comparison of these 2 values was quantified,by this equation.

~BResult of intercomparison (summary)-

_16_
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I'll show some of the results.
The result of the intercomparison among 5 facilities of PNC was that
the exposure values of the calibration facilities showed the good agreement by as
much as 2% except 2 points of irradiation.

16.Result of intercomparison (Cs high)

This is for the Cs source that have relatively high dose rate.
17.Result of intercomparison (Cs low)

This is for the Cs source that have relatively low dose rate.

18.Result of intercomparisan (Co)
This is for the Co source.

19.Result of intercomparison using RPL glass dosemeter
-By the intercomparison using RPL glass dosemeters, the exposure value of each
calibration facility showed the good agreement within 2% of deviation.

And it was found that reference exposure dose value of a calibration fields can be
checked easily and quickly,by the RPL glass dosemeters. _

At last, I think this convenient method of intercomparison using RPL glass
dosemeter will be very usefull, and a result of an intercomparison must contribute
to a quality assurance and a tec}PNC ‘TN8410 95—319 Of calibration, among the RCA
member states,

Thank you.

_17_
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Quality Assurance of Reference Calibration Field

Proposal of Reference Dose Value Intercomparison using RPL Glass Dosemeter

S.Mikami, T.Momose

Health and Safety Division
Tokai Works

Power Reactor and Nuclear Fuel Development Corporation

Contents

1. Intercomparison using Standard Ionization Chambers

2. Intercomparison using RPL glass Dosemeters
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Electro-Technical Laboratory (ETL)

Tokal Works

Fugen

O-arai Monju

Ningyo Toge

Traceability system of gamma calibration fields in PNC

Standard Ionization Chamber

photos of standard chamber

exposure value
exposure value [R] = mean value of measurement [R] x Fipx CF

- 20 -

Standard Ionization chamber

detector : Victoreen 550-3 (330cc)
electrometer :Victoreen 500

calibrated on 20, july,1990

Thermometer
mercury thermometer

Barometer
foltan-type mercury barometer

Ftp : correction factor for temperature and air pressure
CF : calibration factor given by ETL
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Gamma sources used for the intercomparison

) Source
Site - —
nuclide activity
13%¢ 1.11TBq
Tokai 3.7GBqg
60Co 3.7GBq
13705 1.11TBq
O-arai 60 3.7GBq
Co 3.7GBq
1375 1.11TBq
Monju 7.4GBq
®0Co 370MBg
137¢s 740GBq
Fugen 0
60Co 37GBg
137,
Ningyo Toge Cs 2.59GBq

50Co 1.85GBq

Method (1)
Tokai Works

Transport standard chatber of Tokai Works

with operators

. . -~ - Ningyo
O-arat > Monju > Fugen 1 toge

Measure exposure value at each facility by Tokai's standard chamber

Evaluation

Measured exposure value by
Tokai's standard chamber ~ [A]

[B]- [A]

compared Deviation(%) = X 100

[A]

Reference exposure value B
evaluated at each facility [B]
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_4 ..................................... - .
s Im 2m  3m 4m Im 2m 3m 4m Im 2m 3m 4m
O-arai Monju Fugen
Participant site
Result of intercomparison (1.11TBq and 740GBq of ¥7Cs)
using Jonization Chamber
S
&
8
%
A
_3 s L
4} STV SRR
s Im 2m Im 2m Im 2m
O-arat Monju Ningyo-Toge
Participant site

Result of intercomparison

( 3.7GBq and 7.4GBq and 2 59GBq of ¥'Cs)

using lonization Chamber
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_4 ARy ) A N [
5 Im 2m Im 7 Im 2m Im 2m
O-arai Monju Fugen Ningyo Toge
- Participant site

| Result of intercomparison
( 3.7GBq and 370MBq and 37GBq and 1.85GBq of ¥ Co)

using Ionization Chamber

Result
of
Intercomparison using Standard Ionization Chamber

1. the reference exposure values of each calibration facility have been
maintained in a good accuracy (deviation is less than 3%).

2. An intercomparison is a very effective method to check the
accuracy of irradiation.

3.Intercomparison using Standard Ionization Chamber is NOt convenient.

Because _
* Jonization chamber is very sensitive to mechanical shocks and

humidity.

* This method needs much man power and time.
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RPL glass dosimetry system

detector
Toshiba Glass Co. Ltd.

Type SC-1 (phosphate glass)

Reader

photos of glass dosimetry system Type FGD-20 (UV laser excitation)

Typical features

Reading out can be done repéatedly
Small dispersion of sensitivity among dosemeters

Negligible fading and so on.

Characteristics of the RPL glass dosemeter

ltem Condition Deviation

energy dependence 200keV to 60Co < 5%

direction of 0° +=30°  _q04

angular
g dependence 137 g

dose rate response 20mR/hto 1R/h  <1%

deviation of readings 50mR< | - 0.3%
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Gamma sources used for the intercomparison

. Source
Site ; .
nuclide activity
1370 1.11TBg
Tokai 3.7GBq
50Co 3.7GBq
1.11TBg
137¢Cg
O-arali 60 3.7GBq
Co 3.7GBq
1370 1.11TBg
quju 7.4GBq
0co 370MBq
137cg 740GBq
Fugen 50
Co 37GBq
137Cs 2.59GBq
Ningyo Toge ]
gyo 109 60Co  1.85GBq
Method (2)
- ) AERI
(Ist) Annealing J ,
Tokal

(2nd) Send detectors
to each facilities

(3rd) Irradiation

(5 tﬁ) Measurement

Send detectors
ack to JAERI

PNC
Tokai

PNC
O-arai

PNC
Monju

PNC
Fugen

PNC
Ningyo
Toge

_25_
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Method of evélilation

Exposure dose value at'each‘facility [A]

I compared

Measured exposure dose value by glass dosemeter [B]

: B]-[A
Deviatiqn (%) = [ 1-1A] x 100

[A]

Deviation (%)

Tokai O-arai Monju Fugen

Participant site

Result of intercomparison (1.11TBq and 740GBq of ¥’ Cs)

using RPL glass dosemeter
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Deviation (%)

Deviation (%)

Participant site

’ "3 R PPN PP PPPPRPPYS PRI
N S i lm ................... 1m ............................. lm .....................
S : , , .

Tokai O-arai Monju Ningyo Toge
Participant site
Result of intercomparison
(3.7GBq and 7.4GBq and 2.59GBq of ’Cs)
using RPL glass dosemeter
5
T Bk
3 s NIRRT SEFY SFPY FTT TP PRI LR P F g G EEEL L LS LR e R L ]
S IS e
T p—
B T
D - | OSSO DRSO U
R e e e
A m Im | Im [ im  2m im
-5
Tokai O-arai . Monju Fugen Ningyo Toge

Result of intercomparison
(3.7GBq and 370MBq and 37GBq and 1.85GBq of * Co )

_27_
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Res%llt
0
Intercomparison using RPL glass dosemeter

The exposure value of each calibration facility in PNC
showed the good agreement by as much as 2%.

Knowledge
on
Use of RPL glass dosemeter

Reference exposure dose value of a calibration field éan be
checked easily and quickly.

The total accuracy for the measurement of exposure value

is 1.5%.
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SCHEDULE
30,November, 1994
PNC
Health and Safety Division
1. Introduction of Calibration facility (13:30-13:35)
2. Introduction of Exercise (13:35-13:50)

3. Measurement of standard dose by standard ionization chamber
(13:50-14:35)
4. Calibration of survey meter (14:35-14:45)

5. Discussion (14:45-15:00)
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Exercise
on
Calibration of Ionization Chamber Survey Meter

S.Mikami
Health and Safety Division
Tokai Works
Power Reactor and Nuclear Fuel Development Corporation

IAEA/RCA Workshop
on
Calibration of Dosemeters and Survey Instruments for Photons

November 28th - December 2nd , 1994
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1. Intruductiun

To assure a quality of dose evaluation for radiation protection, a calibration of
dosemeters and monitoring instruments is very important. The reference exposure
value of calibration fields should be evaluated by using a standard ionization
chamber which is calibrated in a traceability system to a primary standard.

In this exercise, The reference exposure value will be measured and evaluated
by the standard ionization chamber. And the reference exposure value will be
covert to a reference lem dose equivalent value by using conversion factor. Then,
an jonization chamber survey meter will be calibrated by alternating method, using
137Cs gamma irradiator.

2. Apparatus
1) Standard chamber : Radocon dosemeter (Victoreen Co.Ltd.)
model 500 for electrometer
model 500-3 for detector (Ionization chamber)(330cc)
calibrated by Electro-Technical Laboratory (ETL).

2)lonization chamber type survey meter:
model 808DDE (NESCO Co.Ltd.)

3)137Cs gamma irradiator :137Cs (1.11TBq) |
automatic calibration system

4)Barometer and Thermometer

3. Procedure
A. Evaluation of reference exposure dose value

(1) Set up the gamma irradiator and the standard chamber(Radocon
dosemeter)

1. The distance between source and chamber is Im. The 137Cs
(1.11TBq) source is selected.

2. Set the range of Radocon dosemeter at 2nd range.

- 32 —
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(2) Measurement

1. Back ground value is measured by the standard chamber (Radocon
dosemeter).{measuring time is 300 seconds that is set by a timer]

2. Before irradiation, The air pressure and temperature in the
irradiation room are measured. .

3. Irradiation is done, and reference exposure dose values are measured
by the Radocon dosemeter. [measuring time is 60 seconds for 1m
(120sec.forl.5m, and 180sec.for 2m) that is set by timer]

The indication of dose values are read twice, when beginning and
finish of measurement. And measurement of exposure dose are given as
follows;

measurement of exposure dose
= indicated value (beginning) - indicated value(finish)

The measurement is repeated 3 times.
4. The average of measured value is calculated.[(A) of Appendix 1-1]

5. After the 3rd measurement, the air pressure and temperature in the
irradiation room are measured,again.

Then the correction factor of air pressure and temperature are
evaluated.

(3) Correction factor of environmental conditions
1. Correction of air pressure and temperature are as follows.
Correction factor of environmental conditions (F)

= 273.15+T x 1013.3
273.15+22 H

where, T: Temperature(°C)
H: Air pressure (hpa)
[see *1,*2 of Appendix 1-1 and [-2]

2. Average correction factor for environmental conditions (Fa) is
calculated by two of correction factors that are evaluated before and after
of irradiations to Radocon dosemeter.
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- (4) Reference exposure dose (D) at 1m
1. Reference exposure dose (D) [see *3 of Appendix 1-1 and 1-2]
= (average value of measurements) - (back ground)
x average correction factor for environmental conditions (Fa)

x calibration factor given by ETL (CF)

2. Reference exposure dose rate (Dr) [see *4 ]
= (D) x {3600/ 60}

3. Reference lcm dose equivalent rate (De) [see *5 ]
= (Dr) x { dose equivalent conversion factor (see table7of Appendix 5)}

(5) Same procedure as from (1) to (4) carried out for distance of 1.5m and
2m.[see Appendix 2 and 3]

B. Calibration of ionization chamber fype survey meter

(1) Set up the gamma irradiator and the ionization chamber survey meter.

1. The distance between source and chamber is 1m. The 137Cs (1.11TBq)
source is selected.

2. Set the range of I.C.survey meter at that of x 100mSv/h.
(2) Measurement [see Appendix 4]
1. Back ground is measured, before irradiation.

2. Irradiation is carried out.
After indications got stable, readings of indication is done.(10 times)

(3) Calculation of calibration factor
1. Calibration factor is given by following equation.

Calibration factor = Reference lcm dose equivalent rate {De)
Average value of measurement - Back ground

(4) Same procedure are carried out at the distance of 1.5m and 2m. [see
Appendix 4]
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(5) Calibration factor of the range

Calibration factor of the range is obtained as a average value of the three
calibration factors.

But, in the case of actual calibration, calibration factor of the each range is
obtained by the least squares fitting.

._.35.._



Table 1 Result of measurnent by Radocon dosemeter ( '*'Cs irradiator)

Correction for environmental conditions

Back Growmd value (B. G} R

Appendix. 1—1

Temperature | Air pressure | Correction | Average of
(M (0] factor (F) |Correction Indication (i) Measurment | Measuring |Calibration |Reference Reference dose
Activity |Distance (0 (iPa) factor Range value time factor dose rate
(Fa) START SIP (ST0P) — (D) (m Dr)
(m Before : (START) (sec) () R/t
' See %1 | # H2 See %3 |See %4
2
Dose equivalent
L HITR L0 After 2 &0 1015 rate
. 1) @) (Sv/)
See * 2
See * 5
Average of “"

mesurerent value (D

1) Reference lem dose equivalent rate

61€—SG6 OTV8NL ONd



Appendix, 1-—-2
* ]
21315 +T 1013. 3 27315 + ( ) 1013, 3
Correction factor (F) = X = X = ( )
21315 +22 H 213,15 +22 ( )
% 2
21315 +T 1013 3 21315 -+ ( ) 1013.3
Correction factor (F) = X = X = ( )
273 15 +2 H 273,15 +22 ( )
* 3
Reference dose D =(A)— B @) xFa)x (CF)=1(( )—( )1 x( Y X (LOS ) = ( Y} R
* 4
3600 3600
Reference dose rate (Or) =) X —=( X ———— = ) (ml/h]
60 60
*9

Reference lom dose equivalent rate (De) = (Dr) X (lcm dose equivalent conversion factor ) = ( box | Y =( ) [mSv/h]

61€—56 OTV8NL ONd



Apoendix. 2-—1
Table. 2 Result of measurment by Radocon dosemeter ( '*'Cs irradiator)
Correction for environmental conditions Rack Grownd valee (B. G ()
Temperature | Air pressure { Correction | Average of -
(M ()] factor (M |Correction Indication (of) Measurment |Measuring |Calibration |Reference  |Reference dose
Activity | Distance {0 {(hFa) factar Range value time factor dose rate
(Fa) START STOP (STO0P) — (O] (D) Or)
(m} Before (STARD) (sec) (R} (/)
See *1 il +42 See ¥ 3 See x4
2
Dose equivalent
L 11TRq Lo After 2 20 L 0I5 rate
D @) @dv/h)
See * 2
See k5
Average of w
mesurerent value (A)

1) Reference lom dose equivalent rate

61€—3G6 OTV8NL ONd
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* 1
21315 +T 1013 3 21315 + ( ) 1013. 3
Correction factor F = X = X = (
213,15 +22 H 273,15 +22 { )
* 2
21315 +T 1013.3 213,15 + ( ) 1013.3
Correction factor F) = X = — X = (
213,15 +22 H 213 15 +22 ( )
* 3
Reference dose D =(A— B @) x Fa)x {CF =(( Y—( ) ) x (
* 4
3600 3600
Reference dose rate (Dr) = D) x ———— =( ) X ——— = ( ) [/
120 120
%5
Reference lem dose equivalent rate (De) = (Dr) X (lcm dose equivalent conversion factor ) = ( ) ox(

Appendix. 22
)
)
) X (L0 ) = ( ) [mR]

)= ( ) [mSv/h)

61€—3G6 OTVSNL ONd
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Appendix, 3-—1
Table. 3 Result of measurment by Radocon dosemeter { '*'Cs irradiator)
Correction for environmental conditions Back Cround value (B. & ()
Tesperature | Air pressure |Correction | Average of
m () factor () |Correction Indication (R} Measurment |Measuring |Calibration |Reference [ Reference dose
Activity | Distance 0 (hPa) factor Range value time factor dose rate
(Fa) START SIP {STOP) — {(3D)] (D) (Dr)
(W Before (START) (sec) (R (/M)
Sep k1 3l +42 See *3 See * 4
y
Dose equivalent
L 11T 20 After 2 180 1015 rate
D @) @Sv/)
See k2
See %5
Average of )

mesurenent value (A)

1) Reference lcm dose equivalent rate

61€—3G6 OTV8NL ONd
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Apperdix. 3-2
*1
21315 +T 1013 3 27315 + ( ) 1013 3
Correction factor F) = X = X =( )
27315 +22 H 273,15 +22 ( )
* 2
21315 +T 1013 3 21315 + ( ) 1013, 3
Correction factor (= X = X = { )
21315 22 H 273,15 +22 ( )
*3
Reference dose D)=[(A— B G x Fa)x CF =(( Y=« Y1 x( ) x (L0115 ) =( )[R
* 4
3600 3600
Reference dose rate (Dr) = (D) X ——e—— = ( ) X ——————— = ( ) [nR/h]
. 180 180
%5

Reference lcm dose equivalent rate (De) = (Dr) x (lon dose equivalent conversion factor ) = ( ) x| }=( ) [mSv/h)

61€—G6 OTPSNL ONd
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Appendix.
Table. 4 Result of calibration of 1.C. survey meter (atl,Om)
Back Ground value (B. G)
*"Number of 1 2 3 4 5 B 7 8 9 10
measurmenl
Value of
readings
(mSv/h)
Reference lcm dose equivalent rate [¥5 of Table, 1] )
Average Calibration factor= = ( )
(aSv/h) Average ( ) —B. G ( );

% 1 Take 10 seconds between readings of indication

Table.5 Result of calibration of [.C. survey meter {atl. 5m)

Back Ground value

(B. G)

* 'Number of
measurment

1

9 10

Value of
readings
(mSv/h)

Average
{wSv/h)

Reference lcm dose equivalent rate [¥5 of Table. 2] ( )

) —B. G ( )

Calibration factor=
Average (

% 1 Take 10 seconds between readings of indication

61€—3G6 OTV8NL ONd
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Appendix. 4 — 2
Table, 6 Result of calibration of I.C. survey meter (at2, Om)
Back Ground value (B. G)
* '"Number of 1 2 3 4 5 6 10
measurment .

Value of
readings

{mSv/h)

Reference lcm dose equivalent rate [*5 of Table. 3] (

Average Calihration factor= )

(mSv/h) Average ( Yy —B. G ( )

% | Take 10 seconds belween readings of indication
atlm atl, 5m atZm
( )

)+ ( >+ (

Average of calibration factor =

61€—56 OTV8NL ONd
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Table 7 1l-cm dose equivalent conversion factor

Appendix. 5

" Phonton energy OF l1-cm dosa ec-{uiiralent conversion’ ractor'f.rr.:.m
- effective energy: conversion factor (N _'the air absorbed doze {?)
HeV Sv/(C-xg™ ") (mSv/R} {reference) 3Sv/Gy
0.010 0. 350 { 0.0%90 } 0.010
0.0LS 9.17 { 2.31 } 0. 271
0.020 20.3 (525 | ¢. 601
0.025 - 1 29.3 { 7.56 ] 0. 866
0.030 36.8 { 9.50 } 1.09
0.035 4312 Iz} 1.28
0.040 48.5 {12.5° ) 1.43
0.045S 52.4 {13.5 } 1,55
0.050 55.1 {14.2 ) 1.63
¢.060 59.1 -{15.2 } 1074
0.070 59.6 {15.4 } 1.78
0.080 58. 17 {15.1 } 1.73
0.090. 57.12 {14.8 } 1.70
.10 55. 7 {14. 4 } 1. 65
0.12 53.0 {13.7 } 1.57
0.15 50.3 {13.0 } .49
0. 20 5.1 {12.0 } 1.38
0. 30 444 f11.5 } 1.31
0. 40 2.6 {1r.0 ) 1.25
0.50 41.2 (10.6 } 1.21
0. 50 40.3 {10.4 } 1,19
0.662 40.0 {10.3 J 1.18
0. 80 39.3 {10.1 } 1. 16
1.0 38.1 {10.0 } 1. 14
.25 38.4 {9.91 } 1. 14
1.5 38.3 { 9.88 } 1.13
2.0 38.3 { 9.871 ) 1.13
3.0 33.1 { 9.82 } [.12
4.0 37.1 {9.711 } 111
5.0 31.5 { 9.7 } 1.11
6.0 37.3 { 9.82 ] 1. L0
8.0 16. 8 { 9.50 } 1.09
10 36.8 { 9.50 } 1.09

Notes: (1)
(2)

Remarks:

particle equilibrium.
from attached Table 4 in a notification of the low
concerning prevention from Radiation Hazards due to

Radioisotopes,

etc. or by the interpolation.

A conversion factor from an exposure in free space.
An air absorbed dose in free space with charged-
The conversion factor is

When y-ray or X-ray energies required are not available,

the dose equivalent conversion factor is obtained by

interpolation.
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IAEA/RCA Workshop
on
Calibration of Dosimeters & Survey Instruments for Photons

at
Tokai Research Establishment
Japan Atomic Energy Research Institute

AGENDA

MONDAY November 28 [Conference Room No.7)

11:30 — 12:00 OPENING SESSION

Chairperson: S. Kobayashi ( NIRS: RCA National Coordinator of Japan )

1. Opening Address  R.V. Griffith (TAEA)
2. Welcome Address
1) S. Machida (MOFA)
2) S. Yamazaki (STA)
3. Introducing of Workshop Director
Workshop Director K. Bingo (JAERI)
Deputy Director N. Sakurai (PNC)
4. Welcome Address by Workshop Director
' K. Bingo

5. Introducing of Participants
6. Information from Secretariat
H. Murakami

12:00 - 13:30 LUNCH
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SPECIAL LECTURE SESSION

13:30 - 17:15

13:30 - 14:15
Chairperson: K.Bingo

Foundations on Gamma- and X-ray Monitoring Instruments
T.Watanabe :

14:15 - 15:05
Chairperson: N.Sakurai

Computation of Dosimetric Quantities in External Radiation Protection
Y.Yamaguchi

15:05 - 15:40 COFFEE BREAK

15:40 - 16:20
Chairperson: R.V.Grffith

Dissemination of Exposure Standard and the Irradiation Field on ICRU Operational
Quantities (A Suggestion of Practical Calibration for Operational Quantities)
K.Minami

16:20 - 17:10
Chairperson: B.Foote

Work of the ICRU and ICRP-ICRU Joint Task Group in Specifying Operational
Quantities for Radiation Protection '

R.Y. Griffith
17:30 Move to Akogi-~club
18:00 -19:30 RECEPTION
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TUESDAY November 29  [Conference Room No.7]
COUNTRY REPORT SESSION I
Chairperson: G.Ramanathan

9:25 - 9:45 BANGLADESH

9:45 - 10:05 CHINA

10:10 - 10:45 COFFEE BREAK

Chairperson: W.Wanitsuksombat

10:45 —~ 11:05 INDIA
11:05 - 11:35 INDONESIA
11:35 - 11:50 JAPAN

12:00 -~ 13:30 LUNCH

COUNTRY REPORT SESSION II
Chairperson: S.S.Ahmad

13:30 - 13:50 KOREA

13:50 - 14:10 MALAYSIA

14:10 - 14:30 MONGOLIA

14:30 - 14:50 NEW ZEALAND
14:50 - 15:20 COFFEE BREAK

Chairperson: M.Begum

15:20 - 15:40 PAKISTAN
15:40 - 16:10 PHILIPPINES (2 persons)

16:10 - 16:30 THAILAND
16:30 - 17:00 VIETNAM (2 persons)
17:00 —~ 17:20 DISCUSSION -




PNC TN8410 95—319

WEDNESDAY November 30  [Conference Room No.7]

DISCUSSION SESSION I : Overall Discussion for Iastruments Calibration

9:15 — 10:40  Calibration of Radiation Protection Instruments in Asia & Pacific Region
~ Present Status and Future Subjects; What's necessary for upgrading?

Chairperson: R.V.Griffith

10:40 - 11:00 COFFEE BREAK

11:00 — 12:00 TECHNICAL DEMONSTRATION

12:00 - 13:15 LUNCH

13:15 Move to PNC

13:30 - 15:00 TECHNICAL EXERCISE
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THURSDAY  December 1  [Conference Room No.8]

DISCUSSION SESSION 1I : Quality Assurance for Individual Monitoring

15 = 10:15
Chairperson: B.Foote

PROPOSAL PRESENTATION: IAEA/RCA Personal Dosimetry Imtercomparison, Phase 2
R.V.Griffith

10:15 - 10:45 COFFEE BREAK

10:45 — 12:00 Comments from Participants & Discussion
Chairperson: R.V.Grffith

12:00 - 13:30 LUNCH

13:30 - 15:00 Discussion
Chairperson: R.V.Gnffith

15:00 - 15:30 COFFEE BREAK

15:30 — 17:00 Discussion and Conclusicn
Chairperson: R.V.Griffith

17:00 - 17:15 CLOSING SESSION
Chairperson: S.Kobayashi

1. Closing Remarks: N.Sakurai
2. Closing : R.V.Griffith

<<< PHOTOGRAPH :Conference Room No.7 >>>
17:30 Move to PNC Restaurant

17:45 - 19:30 DINNER PARTY
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FRIDAY December 2
TECHNICAIL, TOUR

TO: Electro~-Technical Laboratory ( Primary Standard Laboratory of Japan )
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Participants' List for IAEA/RCA Workshop

Participants:

Ms. Mahfuza BEGUM
Health Physics Division
Atomic Energy Centre
P.O.Box 164, Ramna
Dhaka 1000
BANGLADESH

Mr. ZHANG Qingli
China Institute of Radiation Protection

P.O.Box 120
Taiyuan Shanxi Province 030006
CHINA

Mr. Ganesan RAMANATHAN
Radiation Standards Section
Bhabha Atomic Research Centre
Trombay, Bombay 400085
INDIA

Mr. Susetyo TRIJOKO
PSPKR BATAN

Ji. Cinere Pasar Jumat
P.O.Box 7043 IJKSKL
Jakarta Salatan
INDONESIA

Mr. Bong-Hwan KIM

Health Physics Department

Korea Atomic Energy Research Institute
P.0.Box 105, Yuseong-gu

Taejon 305-600

KOREA

Mr. Abd.Aziz bin MHD.RAMLI
Nuclear Energy Unit

Ministry of Science,

Technology and the Environment
PUSPATI Complex, Bangi
43000 Kajang

SELANGOR DARUL EHSAN
MALAYSIA
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Mr. Dashyn SHADRAABAL :
Central Environmental Research Laboratory
Ministry of Environment and Nature

Ulan Bator — 52

MONGOLIA

Mr. Syed Salman AHMAD
Health Physics Division
PINSTECH

P.O.Nilore

Islamabad

PAKISTAN

Ms. Arlean ALAMARES
Philippine Nuclear Research Institute
Commonwealth Avenue

P.O.Box 231

DILIMAN 3004, Quezon city
PHILIPPINES

Ms. Nieva LINGATONG
Radiation Health Service
Department of Health

San Lazaro Compound, Rizal Ave.
Sta. Cruz

Manila

PHILIPPINES

* Mr. Hikkaduwa L. ANIL RANNITH [ Not come ]
Atomic Energy Authority

696, I/ Galle Road

Colombo 3

SRI LANKA

Ms. Warapon WANITSUKSOMBUT
Office of Atomic Energy for Peace
Chatuchak

BANGKOK 10900

THAILAND

Mr. DANG Thanh Luong

Radiation Dosimetry Laboratory

Centre of Radiation Protection

Vietnam National Atomic Energy Commission
59 Ly Thuong Kiet Street

Hanol

VIETNAM
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Mr. PHO Duc Toan

Vietnam National Atomic Energy Commission
59 Ly Thuong Kiet Street

Hanoi

VIETNAM

Others;
Lecturers & Technical Advisor:

* Mr, Neville J. HARGRAVE [ Not come |
Australian Radiation Laboratory

Lower Plenty Road, Yallambie
Victoria 3085
AUSTRALIJIA

Mr. Brian FOOTE

National Radiation Laboratory
108 Victoria Street,

P.O.Box 25099

Christchurch

NEW ZEALAND

Mr. Richard V. GRIFFITH
Division of Nuclear Safety
International Atomic Energy Agency
Wagramerstrasse 5, P.O.Box 100
A-1400 Vienna

AUSTRIA

Observer:

Mr. Si-Young CHANG

Health Physics Department

Korea Atomic Energy Research Institute
P.O.Box 105 Yusong

KOREA

-~ By -~
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Japanese:
MOFA
STA
NIRS
JAERI

PNC

Lecturer:

. Shinya MACHIDA
. Shigeru YAMAZAKI
. Sadayoshi KOBAYASHI

Kazuyoshi BINGO

. Kentaro MINAMI

. Shigeru KUMAZAWA
. Hiroyuki MURAKAMI
. Yasuhiro YAMAGUCH]I
. Shigeru SHIMIZU

. Yoshihiro Oi

. Michio YOSHIZAWA
. Fumiaki TAKAHASHI
. Tetsuya OISHI

. Mikio FUJII

. Teruaki NAGANUMA
. Masao OHSAWA

. Kenji OGAWA

. Tomoko MAEJIMA

. Masae SEKINE

. Naoyuki SAKURAI
. Tamotsu NOMURA
. Mitsunori SUZUKI
. Kenjiro MIYABE

. Tomohiro ASANO

. Takumaroc MOMOSE
. Noboru KOJIMA

. Satoshi MIKAMI

. Kumi INABA

. Norio TSUJIMURA
. Noriaki ENDO

. Hiroyuki NAGAI

. Takahiro OTSUKA
. Fumiko SUNADA

. Tamaki WATANABE
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