


fJJJ,Jr N, azard 'Prevegym:ﬁw—

(-] JRegule

p\:"'c' AAI0ISOIOPES; A0

-

(~/ )Place safe
-dlatlon facilities, structures, controlled areas, signs

—

a
/

: _'.._', ......

Educat|on training, health examination,
* ’exposure measurement
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Use, storage, disposal, transportation
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~  Prevent radiation hazards and ensure public safety by

= regulating the use of radiation, radioisotopes (RI) and
radiation generators, and the disposal of materials
contaminated by Rl based on the Atomic Energy Basic

Law,



The purposeiof Act on Prevention of .
Radigtion Hazards due 1o Rad10|sg@pe§‘ eicy

) Ensu ng feh
Radistionlimitindhesworkroompsss oo B
[Nfifiof concentration in air T s

bontar maﬂon measurement materials in the

JfJ.H rs dose limit workplace

c__- 4

g )= ose l|m|+ at the boundary of controlled areas and the
oundarv of business establishments control leaks of radiation

(2) Exhaust and wastewater conce and radioactive materials
(3) Contamination inspection room from radiation facilities

Established the above dose limit and concentration limit
values based on the recommendations of the




hersubjectiof Act on Prevention of ..
LJJJJIJJI Hazards due 1o Rad:mso@pﬁ”‘e}ﬁb—
¥ Radiaﬂ -

=SAlpharays, proton beams, other heavily charged particles and beta
Eays H— . -
\J-unu:J av$
[ Vel C 15 icharacteristic X-rays (only characteristic X-rays generated by orbital
gle f*}wﬁ ' hre)

' eam and X-ray with energy of 1 MeV or more

—

“3—’" hvs@ that emit radiation and exceed the specified quantity and
%: concenfrahon

— — Excludes nuclear fuel materials, nuclear source materials, and
radiopharmaceuticals

— Linear accelerator, cyclotron, etc.
— Not applicable o X-ray generators with less than 1 MeV
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Lowerlimit guantity, ( limit

NUclidername T (MBg) concentration (Ba/g)
- 1.000 -~ 1x10%
- 100 110
Ni=683 100 1X10°
B 25 1 1,000
~ Co-60 0.1 10
B Cs—137 0.0 10
=== Sr—90 0.01 oY

—c——

f H is stipulated in the ‘International Basic Safety Standards
- (BSS) commonly formulated by international organizations
such as the International Atomic Energy Agency (IAEA),

% It assumes a certain exposure scenario and is calculated
for each nuclide based on scientific evidence after setting the
exposure dose standard (effective dose) 1o

and



Sealed Radioisotope Ja——

SNheNsod ‘opes that emlmﬁlahon contained in

radlaﬂon ource (ol 5= 7 J 2 [N ,er‘oﬂensei.or.one_.
SEn) dre: S subject 1o regulation when the minimum

Juantit jﬂ s exceeded
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A heicase of Co-60 with a minimum e

Sl 52 )

gL -‘* m; of 100 kBq
== Even if there are 10 Co-60 sources with 50kBq per
un|+, it Is not subject 1o regulation,
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NSe: Radioisotope =
Sa0nlysone vpe of unsealed radioisotope: -'lff"’ -
amou ’
L gifisisubject o regulation, - -

SMWoror more unsealed radioisotopes: If
exceeé ;x_

ﬁJﬁ eXi mple in the case of H-3 with a minimum quantity of
=100 ]V]Bq and S-35 with a minimum quantity of 100MBq ...
= ‘V" n'if each nuclide does not exceed the lower limit

—

~ quam‘h‘v if the sum of the ratios exceeds 1, it is subject 1o

(gulahon

300MBq 80MBq
< ]

-

It is subject 1o regulation,

T
1000MBq 100MBq
S35 The sum of the

ratios is important

\_




"” . CockcroH—WaIfon accelerator

~ An X-ray generator of less than 1 MeV
is not a radiation-generator under Act
on Prevention of Radiation Hazards due
10 Radioisotopes,



ecﬁdose limi#*(generalypublic)
SPublic e

(Excludingrexposurertornaturals -
radiation and medical care )  Important
People cannot measure the dose

— -
=
sy »
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- |t is necessary for the radiation handler to control

-= and measure the radiation and make sure that it
&= does not exceed it.

e 2
(World average) (Japan average)

Natural radiation 24mSv/yr 1.5mSv/yr

dﬁedical exposure 0.6mSv/yr 2.3mSv/yr

5




Effectiverdose limif (radiation wnwianey

S . Important
Other than the - 100mSy / »wyears

FOllOWINOL s 50mSVA/AVrs
E‘{e Women 5mSy / 3 months
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2 (Women during Internal exposure 1mSv
SI5..51 | Pregnancy from pregnancy 1o
r \J 2 .‘ (] (]
UDSE limit childbirth
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Lens of the eye 150mSv / yr

.
.
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o
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- SKkin 500mSv / yr

Abdominal surface |2ZmSv from pregnancy 1o
of women during |childbirth
Dose limit | pregnancy




Place safety managements
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“ or non-combustible.material
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Office boundary
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Office boundary

Radiation

Effective dose: 1. 3mSv/3months

1/ 10 of Air concentration limit

1/ 10 of surface concentration limi
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Office boundary

- Radiation
Lower than exhaust

concentration limit
Lower than draining
concentration
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Office boundary

Radiation
facility

1/ 10 of surface
concentration limit

a ray 4 Bqg/cmZ2
Bray, v ray 40 Bq/cmZ?



http://www.aloka.co.jp/products/data/radiation-001-LSC-6000
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Aufomatic display-device

S)oors that peoplesnormally enter and exit
musSi be equipped with a device that
airomatically displays the presence or"
gpsence of use.

(_".

= -

(Jn}:' )e case of a room In use

=Wwhere one or a set

'—fh'fes a sealed
- padioisotope or
radiation generator of - |
400 GBq or more)

.’




sernat people normallv en+erand"é’xﬁ will™
be equr pped with inferlocks #o prevent people
fromyenteringiunnecessarilys -
(Rhercase of a room where one or a set uses a
:,uJ JJ radioisotope or radiation generator of
q or more,)

— ,owever this is not | |

- necessary if awallis §§
‘installed in the room
so that the dose is

below the dose limit,

Lead glass

__,”‘ Control panel
dispray =%
If th

ol




Rediation facility inspection® oo
. . T -

SABeTore using:
Get a faci

Cannot be used unless passed

S .

= A sfarhng use:

p—

— e Tegular inspections and confirmations

—-"’

3 ‘ hen changing the permission contents::

Radiation facilities are required to



ERERS (BHEhTOWRVWENERLIITR) 7 A-1-1

Permits vary depending on the.radiation.facility.
Confirm the permission contents of the facility to
be used In advance.

20. 000 MBq|H &9 1

100. 000 MBq

300. 000 MBq
19/ Am 20.000 kBq 6.000 k Bq

201 P 24. 000 GBq 6. 000 GBq 120. 000 MBq(H #9 3

W 381 %




ion.handlers " &

e
S0n who enters a conftrolled area by

| 'f'medical examination, and have exposure
smeaslurements.

- e - —

IT is a sealed radioisotope, and the device is well
shielded, and the device surface may be a controlled
area, In that case, he is not a radiation worker
because he does not enter the controlled area, No
health check and exposure measurements are
required,



fore el mragd'm-mnvfmlled-area—-
1(F Irst fime \

]
_______,— =
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* The number of hours for each item is set.
° [f yvou have sufficient Knowledge and sKills,
vou can omit some of them,



afion Training ifems and*hours,
llells NS andsours

e - ofradiationionstherhumanibody: =
i over

(37 Decree on prevention of radiation damage
~_caused by radioisotopes and radiation
generators

over

(4)0n-campus rules
over



Heald ciieckup

. . ® | . '
§IMiBetore enteringsthe conﬁ'ﬁlﬁ area for
inesirst time

SAATier en+ermg the con+rolled area, every

gaf;JJr 101 exceeding one year
/ r / r,'

-— .
- B

“dela

4 Inhalation or oral intake by mistake

[0 SKin is contaminated beyond the surface
density limit

/I The wound surface of the sKkin is contaminated

— Exposure 1o radiation exceeding the effective
dose limit or equivalent dose limit

JI¥ any of the following applies, without
V



Hearfh check |
(] )inter - -nt“"" ——
Ao Presence or absence of radlahon exposure
fﬂ_)J’J!" fVJ.."\‘ 56 Uidiaiid —_ wtbh- ~~~~~ R
griergies less than | MeV
[AABoUT Fhose who have a hisfory of exposure
Workilocation, content, duration, dose, presence

Jﬁ bsence of radiation damage, and other conditions
£ o “padiation exposure

= Blood pigment amount or hematocrit value in peripheral
~ blood, red blood cell count, white blood cell count and
white blood cell percentage
O SKkin
I\ Eye
— Other parts or items specified by the Minister of
Education, Culture, Sports, Science and Technology
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EXPOSUF
JJlJ

~—~%If you do not have a radiation measuring
instrument, you will be prohibited from entering
+he controlled area,

(Z)Measurement of internal exposure

Whole body counter, calculation



LJA,J ' {or those who have FJrnJ,.
HAVES uHered t‘a‘d:aﬂon Ha age

Sy Rad ahon handlers

> Redu 10 controlled areas
> No . "into the controlled area

R with less risk of
, ”: posure

=13 Prowde necessary health guidance

(Z)Persons other than radiation workers

e TaKe appropriate measures such as diagnosis
by a doctor and necessary health guidance
without delay.




2

Follow the

Instructions of the
radiation protection
SUPErVISor
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1) c lema ol
(~/ ) (’ Hema for refilling
)"' Sfandards for transportation

( 5) Criteria

(6) Criteria for disposal outside
the office



LCriferiafor use

§IDUsETof radioisotopes or radiafion
generators. shall “be. carried out in the
UesIgnated facilities.

I

) Eftectively utilize

time, to control the

Proportional to time

Inversely proportional to.the square
of the distance

Beta rays are acrylic plates
Gamma raysare shielded by lead



eriafor use P
@)Reeprthe concentration' in the dir in the work
roomrand 1he surface density of objects that
PEOPIENOUCh Delow TheMimid: s .

@yWearswork clothes and protective equipment in
snesswork™ room, When leaving, inspect for
Cohfamination,

- —

_'.%?Pi;ohibif eating, drinking and smokKing in the

‘work room,

e
_—

FERIF1TAT
PHuWNS




B Criteriafor use
())De T "7Tradioactive

bjut from the work room or: confrolled
dre€d,” |

( j) en a person other than a radiation
ILJI dlers enters, follow the instructions of
S Siradiation handlers.
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eﬁ%‘*for use

en the sealed radioisotope iIs moved and
,Jj:)',, immediately- after-use, check for any
,J);u alities such as loss or leakage with a
' 7] measuring instrument, If any

e ——



Siorage standards

-
(| /Store In storage roc
@)Placeiin a storage container and use a

saucer absorben+ so that the surface
_J Jp ) ﬂv l|m|+ IS not exceeded.

Téke measures 1o prevent people from

em‘ermg unnecessarily (Key / fingerprint
verification, etc)




P

ons of transfer ——

Approval of the superwsor
|s required for transfer

B office

e

= Permitted

quantity
3H : 10MBq
14C . 10MBq

:~ o
;,'. W'}I’ J'RM'K"
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Standards for ¥ransporit tion,_

A. Trar s1aor+a+|on’wﬂhm the office

insidesthe facility), ——
(/] ) Enclos
N0 u or more on each side, no cracks

A
(J 3) ¢ " Slnce there are detailed regulations

;J _j for each, follow the Instructions of
the Radiation: protection supervisor

(betw WWheEN actually transporting.

B Tra
(1) L-1ype, A-type, B-1ype shipments
(2) Container test (watering / dropping /

penetration / compression)




A Criteriafor
exhaust portl : dis| pos al (Gas)

concentration of
radioisotope is
below the limit

Monitor

HEPA'ﬂHer
Pre ﬂh‘er

_Radiation

facility -

F 0 — a >
RET. A




crlferla(llqmd)

Confirm that the
concentration of
radioisotope is

below the limit

Dilution tank

i
Water tank

Radiation

- facility

B -
a4
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S)50lid radioisotope

. f Jg]e Jﬁa +e in an incinerator:
f‘fJ Jr 2 jn a container and store in a storage

facmfv

-
- e [

B over to Japan Radioisotope
ssocmﬂon

b\

(Combustibles, flame-retardant, non-combustibles,
animals, inorganic liquids, organic liquids)
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8 [T 1#ype; quantity,date of usef'iim'e, method,
[ocation, name) - —

(’/)S'lor ' \#ype, quantity, storage period, method,

Jf]Jf name)

( J)Tr (#ransportation date, method,

fJ,JJ_r.le =

™

(10

(4517 1 (type, quantity, disposal date, method,
= oc—ahon name)

( 5)Inspec+|on (date of implementation, item, name)

(6)Education and training (date of implementation,
ifem, name)

% Closed every year, stored for 5 years after
closing



Confirmmthat it does not exceed. 1mSv / week, =
1.3mSv / 3months, 250 1 Sv / 3months

MBESUring method: Radiation measuring instrument
MBESUrement location
Radiation amount): Use ,/ storage / disposal facility,

- ———

—=—controlled area boundary, place of residence in business

— ey T Je o
= establishment, business boundary
(RI" contamination): Work room, disposal work room,
contamination inspection room
= _ =1 } T

o
¢

L Smearlestin



dommefer e+c

(Z)Measurement of internal exposure
When inhaled or orally ingested by mistake.
Places where ingestion may occur Once every 3
months



(=3) USES -:e' radioactive isotopes

Details will be
sasurement | recording / £xPlained in the

_a-hon amount, e-l-c r lecture that fO||OWS.

= (6)Bookkeep|ng

(*7)Measures in case of danger
I+ must be prepared and notified 1o the NRA

Any changes must be notified to the NRA within
30 days from the date of the change,.



Radiatior mJurv prevenﬂon regulahons

&

—

- ¥

e Starting

He)e

d ho h‘led 10 the NRA
e use of radioisotopes,

== 1\ v changes must be notified 1o the NRA
- W hm 30 days from the date of the change.

nf;p
s p—

. IT must provide for duties and organizations
relating 1o persons engaged in the handling
of radioisotopes or radiation generators,
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" rled out smoothly.

"’f"

-

Qf)-ﬁ msp ,ghon J*"“'

0h-s | e mspechons are conducfed
-lhe |-7\40 ensure that the Radiation

;J d Prevention Law is complied with

and +ha+ radiation control is being

- o You will be asked 1o improve the

problem.
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ilieyermitinotificationjuserimusiimmediatelyireports
snexsituation and response
days jf’: ‘he following cases.

J)ij he radioisotope is or the whereabouts

.-?‘_'_ -

e

P

—— Ta—
'.":-"’ ] n
- 4
s —_—
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= jf-% exce when the radioactive isotope is purified by
“exhaust or drainage equipment and discarded.

— 3)When a radioisotope
4 )When a radiation worker

—
—
-—
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C f’Jd:-) "1 ﬁ

N J".(J:)‘ en of

unknc :
The ,g m|+ hotification user must

%f ,ru fy “the police officer or coast guard
' 1|cer without delay.
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Gorresponding at the timelofas.
ange S ~

> If there
an ear
immed|
e
=2 |r s}he event of a danger, the user must

—-'

| ,.. mo-‘hfv +the NRA without delay of the date and
ﬂme location, cause, situation of radiation
~ Injury, and the content of first aid measures,

®* The above situation and measures against it
must be reported 1o the NRA within 10 days.
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s feks e A= ]\ ] SE 2 QT
( 1) The used amount of radioactive
material exceeded the permitted amount.

(Z)When | tried to dlspose of the
equipment, it was equipped with
radioactive material.
—— | | s 1Y D>
(3)There is no record of handling
radioactive materials.
\ 4 il
Stop all medical treatment

using radiation




R e i VAL AN .. 0" . |
( 1) The used amount of radioactive

material exceeded the permitted

amount.
g B A}

The used amount of radioactive material
IS licensed for each nuclide and period.
Do not use more than this quantity.
Check In advance whether the nuclide

/ amount you want to use Is within the
permitted range.

I



A v e R BRI R

(Z)When | tried to dispose of the
equipment, it was equipped with
radioactive material.

Do not carry equipment setted up
radioactive materials without

permission.

Check In advance whether the nuclide
/ amount you want to purchase Is
within the permitted range

19

O l','



(3 ) There is no record of handling
radioactive materials.

L RYRE, | | an [F
A record must be recorded each time
radioactive material is used, stored or
disposed of it.

W A O

Record the date of use, storage, and

disposal, nuclide, quantity, name of the
handler, etc.



J\‘i,#r&m.&bf

- Use of radmactlve materlals

| It can only be handled by licensed
~ radiation facilities.

GERE ash% 5
]‘.ﬁ B TXR ? -=-

'v"—'vat.cz: u%é?ﬁ E’: LE-_

=

Taking out radioactive materials

Only possible with the permission of the
Radiation protection supervisor.
(Destmatmn IS llmlted to radlatlen facilities)
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