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BT RAA F—DRTETH D, Yzl
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IRRI7IZ, PR PR F24552013/59/Euratom
(LR L FNEFE 4 Basic Safety Standards
Directive: BSSD) ZEWNIEIZEEL-H D
Th D,

AR O FEMANC S 7= 2 BES I, &K
a7 78 H % (Approved Code of
Practice: ACOP) [8]EHA XU ANRBHY |
IRR17 @ Web #1 MEEFCTITHAI L ACOP & H
A B AP RIS TN D, 2,
IRR17 IZHESL BHEZ FEENMTFTH720
DHA RIZY =5, ZOFETYIL, BEEHE
D O GrEE . BOHHREET R A F—
BB EE . RO—RIERZ 2B EE
CHBIE LT D, F72, EEEEHR A T 4R
O HEEHR T, AHANCE S —EDORBE %
“oFH (EMEROEEROMS) brtge L
TWa,

B C: VU HR—N
TSP B SO MRS SIS B 5 O ik 2 i~ 5
EATIE, 2007 FHH B YE  (Radiation
Protection Act 2007) Toh V., D FELHLA
& LT 2023 EHUHHREIE (FEREAUGHE) BRI
( Radiation

Radiation) Regulations 2023: RPR2023) [9-

Protection (Ionising



IR ED BN TWD,
2007 AR #EEIL., o A R—ICE

T2 T ARBE (ZBE 3 D FEARRIERETH 1 |

TR PR K ORI HEE O A i i
HRoE, BEFE, MMk, BT, PRA K OV 2
U IR OIEE A IEIC BT 2 BLEZ E D,

P 18 D i . ONHERF O 72 3D O] B 2 e ~T. L

WRNZZNGIZEET 2 FHEABET 5,
RPR2023 1%, 2007 ST HRBI LSS 67 &
(I XY 5 AT MERRIC BN T BT
DREOEKRBEHBTHELZbDTHY | A
K REREZED TS, LEMT v 7 Af
FEEZEICE LWL, Part 7 PRETEEE
B TEE . BRIk DR R . RROEE
. Part 8 HASELE & HUNMEME OMRGE &
A U EBIE T DOER & A& - [ -
R < & HL (Part 5, Part 10, Part 11,
Part 12) [ZOWTCREHHERH 5,

(3) (2) CHEIN-EEEZTETIET
IZOWT, BUR#R - BB ST 58
il R OB ORB OB E ., TEMAT Y7 R
MEEEBIIRS SRy 7 A8 (Fr b
Xy M) =y 7 ARERICET 5 RIAERR
BHEINELRET 5
B Ac:CKE
O T DHH - BB OB DR
B
RNy 7 ZM (xR y M) = 7 A4
EORL & U COMHNCE L CiX, @5 X FDA
PR ORGE A B UL NSRS O A 8
Hil3 %, 7272 U, B3 N R SO/ iR
BIZHNWD Z L2 EMLTWAEHEIZIL, B
fno> FDA OBIHN ORI D560 0 5,
A B DR RR - BT B S OB
DWW, EARA - EHES - fbpEAYE (8
1968 PR i G #R1%) (Federal Food,
Drug, and Cosmetic Act: FD&C Act, 21 USC
360kk) DY 7 F v 7 2 —C [E-HLE O R

EEL) B 534 RICESWTHIESHTRY,
ZZICHBESNDEFRSICEI S L. M
TS OE MBI E TS 5, T
TOBFREMITHE LT, fplRROMERE A
O A e EEBELTWD, FrEDE 3
EICDWNTIE, KV EEMIZRER T Lo Rt
DRSNS,
B e i ekl

Jrh e aICBI LTI, OSHA (= v 7 AjjEk
B D NRC F 72 (T # BRI & > THLH
STV WESHHRRIRIZ X 2813 < 2> 6 95 18)
FarRiEET 5 L 2EMFEICERLTWD,

Szt 241 (Occupational Safety and
Health Act, 29 USC 655) |ZA5&, BT
DIEE OPIXL Bk a B & L7 B8 &
HDHENTWD, BB 29 CFR
1910. 1096 (Ionizing Radiation) T&H 1V . Kk
BB D BRI (7 Z#k 2T Te) ~
OHITPIFEL LT, MERE, XIRDESR

(radiation area, high radiation area).
EEM, —1 (BERHEE) OEANE
=2 V7| REREEZEDTND,
M & 2B

FINZ b B #E #YE (Radiation Control
Act) F7oIFXZ AU Y 3 2 EEE £ 73 H 23
Do HHNTBMNDOHERIZIESNTITHbIL D
2. HAIONEIZIEER OIBIFHETH %
HBRERE T e ST AELE D

(Conference of Radiation Control Program
CRCPD) 28AET HET VHRE

(The Suggested State Regulations for
Control of Radiation: SSRCR) 234 D FAL
KA GTEGHAD o7 vERb, AL, T
JHREOBRITFRE TldZe <. hE OBl %
1ToMbdH 5,
OFy bRy Mixy s AFBEEEICET 2R
RHY 72 B
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FDAIZ X % BARRYZ2MH11X  FD&C Act 0 PART

Directors:



C lEF8 MoK HEEH (Electronic

Product Radiation Control) ([F¥EEE 531 5

DB 542 45, 21 USC §360hh-3 60ss (Z%f

J&) | I STV D, T OBFRIT 1968 4

IR ZZ 2 R & BEYE (Radiation Control

for Health and Safety Act: RCHSA) & LT

il S 4L, FDRC Act 5 5 #4553 HfidE - fih

BHRERE L L THAAENTE LD TH D,
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Fy bRy Mlxy 7 AEEEE O BRI 72
HHINZIZ OV T, 21 CFR 1020.40 [+
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RE—LNIZFEATE Vb OE L, W
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e Frxbtxry MIxTyZ RABEIAT LD
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EITHZ &,

o PHIBEENBAELTHL., =y AMMBI
LTI R B0,

s ATOFybxy Mixy s AfHEEIC
WABLZR AR - R IE, BRI 2 BRE L
BRI TV DIRFET v 7 ARRIEAEDN
RAETH DL Z L, o, A ¥ —nmy
7 RFEERLUSN T, =y 7 A E R4 -
PG CTE DHIEIEEZRTLZ &, =y
7 ARRIIFEA LT D RED HAEEN T 240
NELTeR R T 2 R AL Z &, BAED

5 HWARIMOHETH, &R 0.5 BEfE
952 L, BEEOAED DR THE
ThdZ L, H—EBhObE Ty H H
REFER L TIER B2V, 2 /D 5 B, —
HiExy 7 ZAREERETT IV T N
TA=ZTHEWN, b —FHaGietn
hooFoRIE, BIFEIC TX RAY ONJ & @il
RITKERTDH L, gz, % F
T e T T RANRI  R— F LR T
&% X RAY ONJ OF/RAZBINT 5 2 &,
APALDERFIDF ¥ By MDY 7 R
MEEEOBMEFL, v Xy FORN
iz, S Uy b B TE R
W TR R IS ) 2520 5 2 &,
FreExry MNENOT v 7 2RI LS
BAlG C&E D FBEZRIT IR b8, *
Y EXRy b RT 2 U TR RS &
1T OB 10 B LLEAEEh§ 2 Tl - n] g
TESENIICRET S Z L, Bl
THG BRI LTI b0, |
SR R EEN 9 2 NERERRIT AR D
Z L (0.5 BRI OIS TIX 0.5 FHME
H)) , NEBOEAAE 5 O MR 1 il
DFENTT R LTcHrR 2470 EBEED
[ON] DEICIAS D K 21cT 52 &,
BT UL, Ty 7 ARIEEZ BT
X 52 TOFIEERZ, TCaution : X-Rays
Produced When Energized] #BAR L 727
AV EIEABNCIE T 2 2 &, KR
DI TCaution : Do Not Insert Any
Part of the Body When System 1is
Energized - X-Ray Hazard] ZBHRL 7=
T VBN T S 2 &,

FRREE - DF ¥ B Ry Ty 7
AT DK L, PERER L BRI B
FAZTUE AT - T2 H X, S D> A
T LDBIH B S EEEE LTV D
ZLERAET D HEMEAA D, dEETTo
TeHGEEH P — Y —3, dEER DT R



TACHEL, BUERE LFEORBEEA
Do FORET AULROFLERIT, SRR OIRRE
Z RS ER T T 7R,
Eaf e X g s il
T L 2HE OV TIL, HELefEk
(Occupational Safety and Health Act) IZ
KOG TCOTBERIISIEZBRE L
THHRNED N TEY, BRI Z2H1HIX 29
CFR 1910. 1096 (Ionizing Radiation) TH Y .
T2 31T 2 BRERSS R (= v 7 AR A2 5 Te)
~OHIX B & LT REBREL, Xk E
(radiation area,high radiation area).
R, —A (RERHES) A E
=X VT REREEED TN D, BRI
RIILUTDOEBD,
O FIX I E DX 5y
o HIBRXIL (Restricted Area) : FTH#REA
HEDT= OIS N % PR L 72 Xk
o HHRIXI® (Radiation Area) : BRESRMN
5 mrem/h (50 uSv/h) &
o EHARXIK (High radiation area) :
FREEEAY 100 mrem/h (1 mSv/h) &
ORIz I8 1T 2 A I <
o Al ROKEETE 125 rem/ M4
o F-HBE. 2 - RE :18.75 rem/ U4
o AEOKE 7.5 rem/ U1
o JEMAFEIE. RO ERLREL Eo 3
rem/ U] FEFAREE 5 (N-18) rem &FF
T
OZE R B E S X 2803 <
e 10 CFR Part 20 |ZE ) % 28R i % i
A TR B 7R,
FEFIIWHZL 2 ZORELIFICMZ S

BHEND D,
o 18RI A BREEDIRFEITME L TiTR 672
Uy,

o I8EAIHOFHEH K VAR DB EIRFE L,

TEENIE < BREED 10%(Z ][R
RIRIZIG UC, g & fmak & LT,

[Caution, Radiation Area| [Caution,

High Radiation Area] [Grave Danger,
Very High Radiation Area] Z&»IF. &
=2~ — 7 O &2 BT TV
Do

o BUYEWE T R O R A
(2, BE T L & BEIE R ORI & 85
HiF

o WETS U T, BGOBS IR —~ 1 %
172 &bz, #IE< T DAEEMEDH S
TV TE AR R DHEAE & R T

o TEEBITX LT, BUHBOGRME, 24
FhE, BEEsds, BEHROHT &%
BArr, #HEICIL, ALARA (As Low As
Reasonably Achievable) ®JER|Z&Te,

o ZERWHURTEME N EHEL HE 2 D XIIT

[Caution, Airborne Radioactive Area]

DIk 2 PR

o U, BTEEK, ST o | R ORGE R
RO ERAE LEICS U TIRE, =
J AREEBIZITA v F—a v T EEITO
B & 5T

o URTEWEITHSEEIC LV 2T RE L,
AIEREH A B 1k

o EHABIL S HES —A FER, kT
= v 772 E DRk T IR FF

o FEEITASOI FRERABERTE,
FEHITIINEZHRT 2/ E LA,

o IR MEOBIERCBG R ) AR T &
LHEEE R L, —EOFINEE LR T T
%

M & 2B

PTTNHERS DB Gk, Loz 2 2iE %
WZDOWT O ZIT 5,

ETNHIEEFEAR L L TR L 72N AN
PEVN EFRBUE~DEEVEDHER, 74 B A
TG DTS B G AR, S8 24,
W, MEEH, BUSEMEAELBET D,



H B:HEEH

IRR17 1%, BRMN B H545 2013/59/Euratom

DOBSSDAEFEEICFERE L= DL L TEFIN
TWa,

FSEE DE L, s A 28 o
IR B RTOITAICEMT L L, 7
N %5 Te BRI < g (B
HI 3 %%),

BB RTREZRIT A D ENaH & E U 5 ¥E51C
WHTHELTHhD, BT 2T
HWE (notify) T HMEDRVMERLE L
T, (D) (e) G ITBWT, EHOEESR
HERTIL. 7 7 B AR K25 0.1 m
OFEET 1 uSv/h 28X HERE %
ALRNZ EBRFTFLN TS (HH] 5
EIN

PRI 1 2308 S D 2EEFIE, BERD Y
L7 (A6 5),

T3 TR R S0 T3 A R FR AL
MM THEEIRESSE, =720, M
AL 2% S a6 28R < (BAIT 50,
TSR A 5 & 2T AR B D 4
ToOfERzRE L, WREFIIHTDHY
AT L ZDOFREIC L D EETM AT
WIRD | BURBEEATT > TIR B0
CIEIEEIR

P ORIBRICEET 2 EZMEEZEDTEY |

18 Tk ALl DA TR 2 ) D (F 2T
M3z LTy GHANI &),
JE A IR (B AN R E A 4t
% & LB, AT RICESOTRERX
D BRSO HIE S E S5 DR TFROM A 2 3R D
TWs (BAT10 %),
BRI 3 ICED DR EREZ B X TER 5
RNELTERD ., A3 TIXLL T ZED
TV (A2 &),
18 LA EOREHEE F 7 I THEA TS L
FEhHRET 20 mSv/4
ARDAKIAIZRT LT, 20 mSv/4E, £7-

I 54 C 100 mSv, 7272 LH—FETiX
5 K 50 mSv

B i B OVU RS 5% L C L, JB4FEC 500 mSy
7272 L. BRI 3 TIE 18 sk o iHE A=
[Zxt L, JEEET 6 mSv, IRO/KEMAIT
15 mSv, FZJg MK OWURZIZHT LCiE 150
mSv & LTW5,
TSFRBAE T RS —Z BT L, 8
AR EAITH) 2 EED TS (Bl 14
EIN
6 mSv/FEA R D FEME, FIITIRD
KERIARIZ® LC 15 mSv/4EZ B 2 5 %At
e, FZE F 7 1EaE % LT 150 mSv/
FERB 2 D EAMAREZ 2T D ATREMEN &
HEEITE XIS L CTHRE LT L
7Ry (BRI 17 58), $£72, ACOP297 T
IFEAEZ, U TOBAICERKIEE S
ETRE,

SNEHRE RS AT 7.5 pSv/h
B2 DG

WEBEDOFNRZY TICADZ ENTE,
ZOx) T O 8 W YRR ESRN 75
uSv/h Zil Z2 556

VEZE XM R A2 U BETE Y DIER
DY AT N HGH

TR EZE D NI BAR D 72 WM E
BN OIS B AL D ZPIEE
TR T 2 NEN D D5
TE2EE N 6 nSv/FE &8 2 2 TR %a
2T DDA 43 I I, 2 DO XKITHE
ETDAHEMEN D DS

SHIZ, 1MV 7.5 uSv/h %
MR, BB ORI % 52 1 Tug
VMEZEB N DIXERIT A D W RENEDY &

L%

TA K AT, BRER R ERD 100
wSv/h ZBZ DAL, 1EER O E
FNT.5 uSv/h K Th-> THEEKIE O
ENVE LI D[RR S 5 & L1 )



M 7.5 1 Sv/h &z 5 e R D Y
ALEFRIEE L TRETHILENRH D E L
TWa,

B C:YUHR—N
2007 AR BAHEE Tl BEHERURR & 56
&Y A4EE (irradiating apparatus) O
A - B3E - ke - RA R ORTICT A '
AFH., A IR (M ARG, ERRRA.
Bl . BT < BhIE, BEIE - s
il SEAMAEHERZ E O TV D,
TR RPR2023 Tl LA FOHIEEE
HTWDH,
o WUEEE IO ARV — T &
[fER- R OFREIE (5 2 &
o RFEEFIIMEE | ZEEITOWVWTD,
VIR TG A AZATDH L
e JEAERRTA U U—IREEDORE
EHL, fEFEICEmT S &
72%, RPR2000 TlE, F ¥ E X v F D~
O EFLELE IR ST 223, RPR2023 Tl
HARM 22 BT E O HILTUVR W,

(4) (3) DEKHRRHIANBTDI b, Ry
7 AR (Fx¥ Xy M) v 7 AFEEOD
WAV ESRICET 2MREENH 2 1RE
T %,

B A:KE

21 CFR 1020.40 2B\ T, F ¥ &% v R
Ty 7 ARRAEE D B S D SR IE, 2
EIERRE N5 5 em OALEIZIBV T, 1
[Z2& 0.5 mR/h ZH A TIRERWVETED T
Wa,

1964 4F 1 1 3 HIZHAT STl O ESL
AR (National Bureau of Standards: NBS)
? Handbook 93 [EHEH LIS D= v 7 Zf K Y
BET o~ IR T 52 2R (Safety
Non—Medical X-Ray and
Sealed Gamma—Ray Sources) | (28T, Bh#

Standards for

%fii (Protective Installation) #[X4y L.
bR (Exempt) SN DO FRMFO—H L LT,
LITFORENED LTV 5D,

e 2.1.4. EERIL2A42F (95 cm) LA
WNOT 7 & AR RE72 8 1T 2 13 <
ik, 1 FFEYM 720 0.5 mR 28 2 TIE7e
S22, (2 A F OHRBE AR E % I E R
RE7Z2 N U 7006 ORER 2 f/ NERET H
D, 1EEM S0 0.5 mR OREMEIL,
7 5 [ K OV 0 FERR I 72 S F T
2.1.5 HOBEMENH-INDZ EREH
() 7¢ ATREME CIRAE S AL D)

o 2.1.5. EHIKIRANF - IIMERE O JE I
DN DHNG, BRKITFAMEY &L
2D HESICHRIE S Lisn 2 &y

1964 441K, ENAFHERIZ LV Kifi 5 em

QA F) OBBEROEYEL LT, 0.5 mR/h

ERETDHIEITED, fiixNd D\ ITHER

DJEBIZND NZHOWNT bIBERHIEL 25

A5 ENRWMEE LTRESH, BELR

CERMERHEN T D EEZEZ LD,

B B:xHE

HLAITIIR 2 WA ERICE T o MR R 1T
EFRTE 20N,

BN R A O MEFETREAIE LCHIAD 5
LI ES < @A (notification) DXf&E 725
A3, MTH] 1 (Schedule 1) TIX@EZZ L7220
TEENFIZE SN TN D, Bl 21T, EEER R %
W 2 BRI OWTIL, R 28T
o (HSE) ARIRERE L7-3EE TH Y, oil
WOBESMET T 7 AAERRm N D
0.1 mIZBITDHEFEN 1 uSv/h ZHZ 2
e, BAAAREE D, AT, 30 kV
LU TEE T 2 EAESRIC OV T, @E O
BAELRMET T 0.1 m BT AMERN 1
pwSv/h ZEZ 72 0GEIT, BAIEAEE S
Do k. ZOHRYET, IRRII (2T b [AER
TH O, RTINS OEF LI,



B C:YUHR—NL

RPR2023 D 24 ZRIZEWT, FREFEERE X
BT E 2 WR5E L. XUTHE T 58 DEB
L LT, %9 5 irradiating apparatus (Jik
FHRRAELEE, = v 7 AREEES) 13, BT
AHIF& (relevant specifications) (ZA L
TV Z EERBRTIE L2 0 uid e 5720
L LTRY, MEEEORBHZ D D\ X
AVERHBEE Th B o v TR— LV ERETFRE D
TARNIRTORBREZIT) 2L EROTND,

[EERE S EMESEE (International  Electrotechnical
Commission : IEC) (2L DIECHIFE TlL, = v 7 A
VAT B D L S 4D SRR RS BRI
NFEmEELIEIFA OIS 50 mm OALE T
5uSv/h XTI bRne LTkY B
Blkg & LClL, gl 45&&F26N15
(FEH(9)ZH).,

72%5. RPR2000 ClE, [Part 11 %ufk| 318
(7) W) IZFB N T ETHEIHFIIHOWVWT, T 7 kR
AIRE7e 5 om ORRREICISIT HARE MY EEN 5
w Sv/h RO b DIZHONTIE, FREFEE O
A - FTRE B, BRG5EE OO EREIZ D
WTITBEH L2 e LTune,

F 72, RPR2000 @ [Part X T2 KU %R
EROFOMO T 1t 2281 55 E KO
FHEEE ORI ORI 31 4TI, FRETHN
X, BECHENZFAWVEZ TS v By M
WE 7R 2 SR 5 K o I S, 1.5
pwSv/h 721220 u Sv/iHfE 20 HE O EE
ZAF TR B2 B A BNHIR S LT
IRVGFTICIBIT DR EIE 10 pSv/h 2B X T
X722 5720 £z, REAEE ORI L v &
Ay hOIMANTERIE S AR T AT 720
ELTWe, ¥y ERY MIESTHUIAD
bNDZ LD RET DD, IBHTEOH
OFE:, v xRy NANORTOHBIRIRIEE
I CX 5T, BT EZMESZ LN TEDHE
FEPREEZRE LTI LRV E LT
77

L2sL72A3 5 RPR2023 Tl = d L 9 s
B 72 SO I ERR T & 72\, ALARA 055 PR [X 2%
DREGFDOEMM B L L e o TN D,

(5) (3) DEMEHILRKRHANBTD I B, Ry
7 ABNIRO T LEMAT y 7 ARFBAELEREIC
K b s R R B EES R BT
WT, B, BEBofEhe s/ L— RFZ LTk
Hond (ORZEEE ERRIEORTLE
HT) OFE], QFREBOFE], TQOF
HRBEORE], (OERBEZHERTIHBEDOH
BLEORH - BREGOFE]. [©F DM
VEBEREEER] . BENICHA LT S,
B A:KE

FDA 8L EH] IR T DO PERE B 4 7E
TW5, BRIV T R HEE (T
NVERIR) FEO—IRFH PR S, WEREZ LT
21 CFR 1020 3V — X2\ THEREILUED VR

INTWa,
o — &ML (General Provisions) : 21 CFR
1010

o  Fybxry Mlxzy s ZfEEE (Cabinet
X-ray Systems) : 21 CFR 1020. 40
o MFafi%y (Cold—cathode Gas Discharge
Tubes : A4 [E[IEXFESL) + 21 CFR 1020. 20
o ZWr-EWEH (Diagnostic/Medical X-ray
Systems : A [E[ZFRS}) © 21 CFR 1020. 30-
33
OSHA {3 fifi F BePi D G Bak & LT 29 CFR
1910. 1096 (Ionizing Radiation) ZE®H. &
BRSO BRI AR DR R IR AR, Y — A
(BRERNES) PEAE=2Y 7 fle%E
ERET D, —J7, BUEBRE ORI & LT
[T FDA 28% v B f v M= v 7 ZRELEF O
PERESLYE (f51] : 21 CFR 1020.40 %) #EHTH
D Bl TRE (FDA) /A (0SHA) | o —
JERE & 72D,
OREERE (FEARRORRLEDT) OF
4



ORImBIH (FDA) DEM:

e 21 CFR 1010 &8O MEREHRUE @ —
i) REEOFEAE AT 2D L L,
FYVETEZ T O TRIE D A £721%
A ERTIT RS20, Hi, flgdEs
D7 NF— b BESET - A - 20T
ELHEHCLRTNIER DA,

e 21 CFR 1020.20 [ Cold-cathode gas
discharge tubes] : 30 cm DOFREET 10
mR/h ZHZ T banz & ZoHlE
1220 em Z# 2720 100 cm® D HjfE T
b ENTHEICE > TITH 28, F=
— 7B OH A B — ADRIISLIEA ©
EBZ I blrnwl b, = u—y
XD OREROWEIL 30 cm OEEET
1752 & WEITRSEER RIS 28
EINTHAEETITIZ &, Fa—7
AT 50O R RIS 2 &
RESNZbO2 B2 5BHEMRGT D
CHFRIBIERBZ DTy 7 ARPEAET
BEREMEDN B D &\ ) IR A E R 5
BT ETNT T DA EITAEN
TWAHZ e, ZT7ERITT VT ASL
TONIRIZAARPTWE D ITALET S
e,

e 21 CFR 1020.40 [Fyv b xvy Mz v
ARRIEE | AAREND 5 em BN ATE
DFIZBWT, 1TREIZ 0.5 mR Z##8 % C
T bnwz b, 2 DU EDA U F—n
v 7 TS 2L, IO E,
¥ EX Y NOWEIZ NN S Uy R
LT E 2R THRGHS B I 2 )
ERRITH L EET L OEAR AL
£,

O 18z 244 (0SHA) DE:

e 29 CFR 1910. 1096 [EBEMGTHR - HEY
A2 T RMEFITOWT, Tk
~—7 3ODT L —KRKDTHA ) DF
75, [CAUTION] %5 D DXIgAzeaik . RNREEGREE

%5 ( immediate evacuation warning
signal) OF & « JAIEE, R RFH %
DRBE,

QEBEBOFE

Ogdim#BiMl (FDA) DEF:

OF ¥ by Mz .y 7 2k

o 21 CFR 1020.20 [ Cold-cathode gas
discharge tubes] : 30 cm DOFREET 10
mR/h ZEBZ TR LRNT &, ZOHIE
1320 cm ZHAZ 720 100 em? O T
BlbENTHEICE > TITHI 28, Fa
— 7 HOH A E— ADRPULSLIRA ©
EMA TR, mva—y
¥ O DFEFEROWPEIT 30em D FERET
1752 & WEIFRGESEE DRI 515
ESNTHEREGETIT> 2, Fa—7
AT OO RERMET S 2 &
BESNbLOEBZHENEMET D
b HRREEZBZ DT v 7 ARDBFEA
T HAEEMEN B D & D G E A
D8 T EIET NN £ 234 F
oD ENVE,

OF v Ex vy MITARVWT v 7 AR AMLE

(non—cabinet X-ray Generators)

e 21 CFR 1010 [—HlEDBEH] : FrED
BERILAEITER T DL TR, FRERR
BERTA =0T LB,

(OCold—-cathode Tubes

e 21 CFR 1010 —BlEDTEH] : FrED
RILEIIE T DTV R0, BRERIR
RERTA U —2R0T VBN,

e 21 CFR 1020.20 : i®ELEE T~ Ui
TR T~V E T E 2 T O F 7
AN FiATe 2 & FFE DY/ BB T
TE STV,

O 7S - migIERE %

e 21 CFR 1010 : B F OEA:E % OBLE T
AN

On@z 2L (0SHA) DEf:



OREZE I FRG AL &

e 29 CFR 1910.1096 : B XELA Y O
(R - ek A e (TX-RAY IN USE]
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e HA(10) <5 pSv/h (FhFEm/B 1@ 50 mm,
R CREM) . (IBC 25 :12.2. 1. 101)
o UL X IEC &[R4
ANST/HPS D#HE & LTI,
e Fx bRy M=y AU AT AT
[21 CFR 1020.40 #ZMd) (IECS : 10.1.1),
BEKIEEORZWMI 1 m T 1 R/ BUF
(IEC%c : 8.1.1),
o JIE :1 m, 100 cm®FH, —RKE— A
ik (IEC4: :8.3.1-8.3.3),
o  HEENEM 5em T 5 uSv/hEAF, 1 A
¥y bl EmEHRE < 0.25 uSv
(NER 7 ) —= v Ja5E)

B B:EE

TEM=T v 7 ARIEAELBIHRDIECD
T¥BiM L LT, [IEC 61010-2-091:
2019 Safety requirements for electrical
equipment for measurement, control,
and laboratory use -Part 2-091:
Particular requirements for Cabinet

X-ray systems] 2"& Y. EUMNEN IEC
61010-2-091:2021 / A11:2021¢& L C

BEHLTBYD, ®EH&BS EN TEC
61010-2-091:2021 / A11:2021& L T
BHLTWD,

Frexy PRIy 7 AT AT L
BB S D JEO R E Y &R F(10)
. AAREELLIEFAOH2S 50mm D
fLETH5 uSv/h ZBx Tldheb/owne
ENTELY, WEFEZOVWTHLED LI
TWb,



B C:UHFR—)

TEM=T v 7 ARIEELRBEIZHRDIECO
T¥HBiM & LT, [IEC 61010-2-091:
2019 Safety requirements for electrical
equipment for measurement, control,
and laboratory use -Part 2-091:
Particular requirements for Cabinet
X-ray systems] H V. a) TBXAHR -
B SR . b) EAAPEZE T 1 & A
HE, c) EXEREESOVT L
AT DH5F vy Exry P>y 7 2
VAT DATK T D RFE DL B A HE
T2,

IEC-61010-2-091:2019 233 o AR — /L HLkS
SS (Singapore Standards) & L CEHA SN 7-
FHEITMBTE R0 27208, 1EC 61010-2-
091:2019 % Singapore Standards 1 hIZ
i =TV o,

(10) AEYHEEICKT D, Ry 7 ABIC
fRO9 Ty 7 ABEAELER T 2 BaRE
BEXIEREICET 25BN - Bzl EL, B
X IRER B B & BRI 6 2T 5,

B A:KRE

EIRXI DR ELEE, 29 CFR 1910. 1096
IZBWT, UTRED BN TWND,
o IR X (Restricted Area)

B 7=
L 72 X
o HTRRIXIE (Radiation Area) 0 R
N5 mrem/h (50 uSv/h)#. £721%5
i H T 100 mrem (1 mSv) Zi8 z A X
e EAHRIXIE (High radiation area)
FRERY 100 mrem/h (1 mSv/h)

72%, 10 CFR Part 20 {23\ Tk, KU
DI & i B AR X o0 FEE & U CIRAR OfE A
EDH LTV SA, 30 cm B/ BEEEC & D%
RN TEY | S BICH E R XK (Very

TEC R
TA =P AE IR

high radiation area) & L . 1m D EEEET 500
rads (5 Gy) DEIELTEOH LN TWD,

B B:%EE

IRR17 OHFHN 17 £ (1) TiX. U #REG# L.
FER 72 FNE 2 8573 D MR H Xk & LT
BHREZRET DI EELTRY, 1EES
NEMEDNBE 6 nSv B2 5. £72I1TIRD
JRERARIZ%T LT 16 mSv/4E, J2fS £ 7213 PUA%IC
%fLC 150 mSv & # x5S MifRE & 72 5 Al e
PDHDXIMAERETHZ L ELTND,

ACOP 297 TiE, AMNIHRERPHEZE AT T
7.5 uSv/h i 2 556 CH (B OF D XK
ICADZ ENTE, 8 RO EHMREHEN 75
pSv/h B2 256 BORETE YL s KIS
JEBT 2 RetED® 5356, & LTWD, 272
L. ACOP 310 (Z&W\ T, MERANZ AL H A
5 Z LM TERWGENIIEET 2 LE R 72
ELTW5,

ZDIEAH>, IRRIT OFLAI 17 S (3) 2BV T,
BHXEOREIZITZEA LW EDOD, £D
AIREMEDY B D Kk, & D IR EAM 1
mSv F 72T DK EARITK U THRE] 5 mSv &
B2 %6, HDWVITEEE-IXMUE T 50
mSv/4E & 2 AT, AR E e
RXLLTND,

U HR—v

ETHDT A& —IF RPR2023 THE L X
D FREMED B 2 IR A EHLIX I & L CHE
L sent SnTunan, BEK
BESITES TIEBUE SN Thiau,

72%. RPR2000 D 40 4Tl MtEwmE
MR HERE, AL R b B Xk
X, EHRIESEE LIS O A3 H N ATRE
IRGETC, B L~V 1 & 720 0.5
pSv ZEARNE ST HE L, £z,
BHEEE DA OMANR T AREIT20 uSv i
2O MR EEZIT R NE 22T 52 L bR

m C:



HTWD,

(11) (10) AL, Ry RABzy s X
BRBAELEBIZONT, BEROBET IR
7 AN E RS B X & 2 A R O]
B HNEERIZOVT, HLENZT S,

B A:KEHE

29 CFR 1910. 1096 D& HLX Ik D & 3% Tl
ANDILH AN BARRZR IR TdH 5 Z & D3Rz
THY. £7- 21 CFR 1020.40 TlEF v X v
N o 7 ARREEEOEE L LT, Bl
5 NEDWINR D bFRA I TIZR B 722
WEEINTEY, Ay 7 AND AR E FRIX
W LD Z LITEES R,

H B:¥EEH

TRR17 TlX. AR v 7 AFIx o 7 25
IZOW TR DOFERIT 2V A, ACOP 17 (1) D
297 Tl, (BN FELANDZ ENTE, 8
Wi OEYRRESR N 75 1 Sv/h iz 555
IITE BRI AR ETN&E L LTS, 272
L. ACOP 310 (23T, #EANC AN LD A
52 ENTERWVEINIIEET 20 EN 20
ELTW5,

B C: YU HR—N

RPR2023 D% 32 = () IZHB VT, (a) TS
OIS OREMEE KE S, BIUOR# L
AN E e FINEOFEE & §PHIC RSN TF
PSS OBERZRET D 5 (b) WERY 72 FE:
IZE - T, FIXAEMICEITATRE TRV
A, oY) 72 T X o CE BRI A H
ET D 5 EEDTVDD, HbHHE BRIk
DONTOEMEI R BT E SN TR LT,
RNy 7 AR 7 AGFRAEIEEOR v 7 AN
IZOWTHIES, BAITITMR TE 220,
72%. RPR2000 D5 32 5 TlX 7 4 —/L K
A FNOBEFRIT, v—7 L—b Tz A
WDEE E T3 E O FERIZE -

TRk iE L. B E S L BEFS O B L~
N TR HT20 256 uSv 2BV EH iz
TOMENSD D E L, BESRITIL TDANGER-
RADIATION] DFRR & s#R sy AR~ —7 %
Brd 5 Lok T0n,

(12) FAEUBEICBWT, =y 7 A%
B ORHEBERIC OV T %R L -~
DEZFNREAESNTWVENTONT, L

MNZd B,
B A:HE
21 CFR 1002 TIiL. Jxht# 3 4 L E

(electronic product radiation emitting
products) Z 8y - # A9 5T L, ikl e
PERE - BB - SRR T 5 ek - i O R
ZIRLTW5, 21 CFR 1002.50, 1002.51 {Z
BWTRER « A DORBROSKMEIRS AT
%o ZD9 LIS OEEREIC L D bR
LTI RO DRH Y MfakR L 72 512D
SR F T E OB E B L) 2 &
ITRBRERMIC e D & S D, B L, BRI
EEIRDOBBEITHER TE R,

T8 2 et BB D B TS BR BRI
R TE o,

I X DHHNZIBNTIE NERIC L VEED
DL, IONRME AT OV Ae, FITWEIC
WEORERE 72D IR0 & BT 5254
IR 2 mbrTcE o s, BERMICIT

[iho> B 89 COEEIATRE L TR &2 34
TLEHE THoT TEEHND 5 em DR
BELZ 51T 5 10 e’ OO R F Y Fr =73
5 uSv (0.5 mrem) /IR H 2 720N KU #REE
#(T SSRCR /13— |k B SHLE T~ 2 #8358k S
whrEnsd, Fo, 5F B AL (keV)
Al 0D FHE MR TR 6 L 441 13 SSRCR Part
HIZHET 2 2R BHOMHAN RN TH 5,

72 ¥, TAEA Safety Series No. GSG-17 %
ZHRLTWD DT TRV,



B B:%EE

IRR17 OHHA 2 2 (D) DA X AT, &
BERCH R Z ] O MEE L1, (@) BHEwE O
RE, L, Bk, BEEE, L R, SR
i3k, (b) ERERCHBZ R L, 5 kv
A DZRNX—CEMET 2 MmEETE
SEIROBE, LI T\ D,

5kV THIE SN 7= E 1T 5 keV DT F )L
XF—ERHOZLICH LT, bkeVEH X2
Wy 7 ARREEICOWTIE, B R A
WOMEE L ITAM SN2V EB X BN D,

72, IRRI7 ORI 1 TR 5 SRizHt - Tl
HT D MEDIRNMEZE] (o) GIIZBWNT, 4
FERERR DR IR L BT DR & 52 T T2 AU
ThoT, BEOMESRMETTIIT 7 X7
B2 R0 5 0.1 m DFERET1 uSv/hZBZ
DFpEEE AL 720 h O1X IRR17T OBIHI 6 5
> TN 2 MBIV E SN TN D,

B C: YU HR—

RPR2023 DRI 3 (23T, EEEG RO
FAEEZTFHNE L2V THo T, o
T 7w AREERREND 0.1 m OFEEEIR
T AR B RS FR AR R RS 1
wSv/BEa 2 722 & SUTFRAT D H R
DIRRTFILF—N5 keV L FTHDHH DT
M2 ebrsius, & LTHY TAEA Safety
Standards No. GSG-17 [13] D 4. 33 TH|ZHE~- 7=
HDO Lo TWD,

D. B
AROEBFZECxIGe & L2 3 DEICB T 5T
¥Ry 7 AREE IR D BUEIRR, Ry o
AT 7 ARRIEEN AR D BARB) 2 BE . K
O BRO BN SO W Tl L=, A%
PHIFTETIT o AT E S BRELT
Tk 5,
(1) TEAT v 7 ABEBITR D BHIER
— B OKE HE RO AR =L DT

FEMT v 7 AREEE TR D BHHARIZOWT
EIET D, BRI HHIYN R & 2 DOBEEOFTE &
FOPHIZBA L, K[E & 9EE (RN & [FERDO
MAZRAT D R =) ORICIZARE
ASTAY/AY SN

KEOHE, =y 7 AEEE O TR (F
TR, EREES) & LT, RS
ThHBRESELORNRD K72 57, HHH
DEENEBEEL I RELEWVWIHIBEANL, B
mn o+ EFEN - ALBESRTE (FD&C Act) (ZED &
KIE FDA 2385 - A - AR 5CBERE C oo PERE I
Y& (] : 21 CFR 1020.40) Z by & L7=MHI
R ST & T,

—HOFEET, =y 7 AfpEEEE [HEE] X
0 FEBEBSTRRIR & L Chr@E-Si, Ak
DU U7 BB A BT 2 Mf A 3 3
SN TI Y BEFEHSE B ZHH > T\ 5,

KIE & FEE T ORI O 2 5 DOFEWIL,
Ty 7 AHREETE R 0O ] LR T OO AR A F 7
STNDZ EITHER LTS,

KETIE, ERA TEREZMDT =Y 7 X
FREEE L, AEIC THGICiET 5 T3
il T v | TR 022 I3 A O B
JEICARTFT _R&E TRV, 20V ) EZ TR
JEIZH D EBEZBIND, ZO7D, HilixE L
Ll - A - IRGEBEREIC SR R L, 2B DM i
R B _EJ/NROVERE, Z2 ek, B RoR
ERIC KV HRT OERRBEEI N TE T,

1950 FERDKENZIL, BIEDO LS 7 Ty
U A REETE A B T D AR 2 A
XEEFEEET, b MhZe) & Tk
SIHRBIRE] D o0 SIAT L THEL T
W, EFERROE R A TG ICE T 2
B & LT D MHRLAE, 1938 £EIT AT L
To B - E3EN - {bBEALE (FD&C Act) 23ffik
L CUWZ23, 1950 4R S Tliom v 7 At
B~ OEHER - FEHBRENIIREN T, =y 7 A
FRIZE 6 2 B FE R 0@ R X E 72471
L CWAho 7=, [RIRE#IC X, NCRP (National



Committee on Radiation Protection) ™ X 9
AP &= E R 5 7 (0E = ke (D11 TR
DATBOR T K0 BUR BB R 23T o T
Wtk ZATHAH14,15], LoLaens, i
WA BAREEE (Shoe—fitting fluoroscope) I
REENDL LT, BRPAFHICT Yy 7 A
FICIES TBESNDRUAMER S NDITD
v MERREEICIREE T, EEZOLONE
ETHDHZ L) ZHKT DL EMEDAMEC /2
STV EEXBND, Z DA, 1960 £F
R#%& D Radiation Control for Health and
Safety Act (1968) Z##&TC. BAED FDA IZ L&
Dy 7 AMRAEE IR DR R A~ & EERYIC D
RS TWND,

— T DREETIE, v 7 ARAEE 2 FE 5%
TOBEELLTELXTNDOTERL, [E
BESUN R 2 R AE ST DR O—BREE LT
BT TND, ZTOB XIS L, 2EE B RO
PERROHEETH LD, T v 7 AFHLEEOM
BRb VERETFIE, EHAH], BEIE VWo Tz
A OERN T v 7 AT KPR O st %
EHLEEZLNTVD,

Z o7, Hl o FIRITEEE O REPHRk T
BEREIZIEDN D DO TIHe <, FEEEOM HEME
ICRITAHIEL BHICEI N TV D, BRI
ZIE, FEE (EHFE) WEBEASROMEHIC
DU R 2l L. 1EERMECMEREE O
I 2EHT L8 MELZA D T L AHIE L
e Tno,

D& REEOHFAZTIE, =y 7 A
PRAEE DR EMEITIEE R TELET 25D T
370 < EEEITIN AT, M HENE, B Ko
BRE . MR B ZOE I 2 e afE R 2 B
EHIOF TR INDIRE LD L X HNT
WD RUZRED B 5

Tonising Radiations Regulations (IRR)
1. B R FUORER B | ORI 23 - B
70 LHEDBICRMIILR T 2 ¢, % E
BCEM SN DEN S 2/ a -

Mg DT, 1985 AFIZHCIE S L THIlE S
T2bDTH %, IRRIF, AR O FEOLEE
OMWEZ MO, BEREBSBRZ I #5174
RS E L BAE IS L THEATO
YA TRAA L N AT BB ZE IR,
FREE D FE N & AT DA & LT
i Sz,

IRR ORJEIZIE, THIE < OFAEPITLEE T
2 ZDHERITATH D) &) AR —
BELTHFEL TV D, ZOBMIE, =y 7 A
F B BRIIIIL < ITE D EEDIHKRNT
SNl L aERE LT, EEAEROB
fil &0 HITDNITRVEREN S . ADHIEL
E~ORBEE#RZ HRBERE LT ESNT
LD TH D, TOPRIMIL, =y 7 A K
OV LB 5N OB #EZH—F% &
L 7= British X-ray and Radium Protection
Committee (FEExT v 7 2« 70 Lj#ESE
B4x, 1921 ) ORIZETHMD Z LN TE
%o FEOT v 7 2B, 20 X 5 72 B4R
MERICESDWTREELTERLHDOTHY
CDRNT y 7 ARREEE OVERE & H10 B
ZAEE L CETOKRE & ORBER 72 2R 2 TEAR
LTWHHKRTHDLEBZ LD,

VU= NTBT DTy 7 ARREEEOH
BN R RSB RITHAA E R T
Do 32 H W=V DIGESHRY AR T, S E
Hifil 2 EIRE T2 0 TIER <, BB
D O IT R RR A BRI S LT 5 RICk
W, [E IRR & (A O BARBIFEARE A 2N
LTW3d, ¥ H&R—/D Radiation
Protection Act 2007 KON D FLEHITIX,
T 7 AREEEE T Tirradiating apparatus)
ELTLESIT b, T OREMITIEE K
TIE7Ze < EMBREE, EEFNA, BRI, 2
B Al 2 & T fER 22 X < EELO T CRERR
INDHREHDLINTND, ZORMND, &
VIRV OBHIERIT, EERE Y 7 2]
Hl DO FEIELH| & U THEDSIT 52 &N TE %,



(2) Ry 7 ABx vy 7 AREBICETIH
R 72 B B %
KAHMFFE TR v 7 28 (v B3 v F)
Ty 7 AREEEICER D B & LCHEE L
TWD Z EBNHLNITR S T-DIE,

o RAEMEERE DRSS

o RO

o ECIEE DR

s [EHARTOEE DS

Thd, MEHAROHBE] 1TT v 7 AHIEE L
VN D N RE R LI 0D K[ERY
(CHEEMRET L) . E (ITAHEHETL) TR
ST HA ORI T, ERE &) AR

TENHHRE R DEETHD Z L aniR s LT,

il & OBEIC D BREE N LETH D LW
IEERENTNDENZ D,

— 5T, Ry 7 AMT oy 7 AFEE T
DEMEMORE., = v 7 AREEERE IR
DEE B B R O E DI OV T
RIEWVDR B 5, KEORE, 2EE O E W ST
DWW, FEZAMEATIEAE 1 B EO R
HEAHELTWD SO0, FEETIE, EEOE
W ARBICET 2R ED TR, 7272 L, &
Eo%E . IRRIT ORI 11 S&1F “HERF - U
A (thorough examination) Z Y] 72 NG
T LERT S0, ACOP [ZR\WTHAIA 72
RAEOH E LTH 1 [BIFREOERFIZ 7R L
T 5, Fiz, HE TR L2 TTE DT
MNRD BN DL =TT, KEITITA LR,
KE DL bk 1178 Z8EE LTHRL
THANL L TH Y | mEDOSE, SR 5
EERENIHE T 200, MR 2B
(RPS %) |2 S D e R A TR D
Ex->TEY, Zoas KEOEES.LO
K2, SEOIT AL OHD & v S il EE
TFOENDPURIIZEN TN DES TH D,

T2 OB BRI KEIITEE IS
FHIND 5 cm ONLEIZBWT, 0.5 mR/h (=5
1 Sv/h) ZBZ TIER B2, &0 ) FEERD

L3, HEETIEL, HSE (REEEZZEHITER) DK
RBEZ A TH- T, T/ B RAARERE
M5 0.1 mOEEEET T pSv/h 2z HE
BhEEURWERBICONTIIaRT 5, L
flfpR L~ L & L CHEERREIN TN D,
I, VU HR—NVDOEE | IECBEDOED 5
PEEAERED 5 cm DALEIZIBNT, 0.5
mR/h (=5 5 pSv/h) ZEHALTEBL, Mz
T, 77 EARRRZREEND 0. Im OFEEET 1
wSv/h iz DR EREE UV EEEIZON
TIIBHISakR & (TEC & 3 E O 7 O BRI 2 £
HALTW5,

KENZBIT L HEENRE NS 214 F
(F15cm) OHLETO.5 mR/h AT E W oK
RO ESRELED R B & U CHAREICHERR T &
%O, 1970 FUATH TdH S, Radiation
Control for Health and Safety Act (1968)
DOFEIC IS & 21 CFRPart 1020 (il
HEFRGOMERELEE) KEfTsh, Zoh
T, 7 L eG4 (§1020.10), WEEWE, 2
Wri— 7 ZAfEE, Sy xry NMloey s
ARRIEE (cabinet x-ray system) ( § 1020. 40)
WZxt L, ANEEmE2 S 5em OALEIZBWLT
A VBRERN 0.5mR/h 22 IR 5727
Wl BENTR S L,

—F OIEENTI T D bREEAEIZ-DOUT| HSE
(R EBITE) ORBEZ T A TH
D, 77 EBRAARERERND 0.1 m OEEET
1 pSv/hZHRIRNT Y 7 AL E 2 Bl
Br [16] &9 5F 2 71X, BU SEARLAILUERS
4 (96/29/Euratom, 1996) K ONEIBRJF /)
BY (TAEA) EPSFEAZL 2IAE (Basic Safety
Standard [17]) &3z, 1999 4 THilE N7z
Tonising Regulations 1999
(IRR99) IZ LV HIEMICEASNIZHDOTH
Do PERD, —HEH - /DL, VRIS
Jis U 72 Gl - 380 « 5 AT O B M)A B~ & il
L. BE< VA7 offnF ¥ Bk Mz
7 ARREEEIZ DU T, HSE 28K L 7= T

Radiations



0.1m ONLET 1 uSv/h LA T DI A VWERER
ThiuX, EERNITHISIRER S ® 5 EH2E
L7,

EBRESHRE (IEC) IZBWTHFrExry b
Ty 7 AR S U7 E Xy & LT
B BUE L 72 EBRBURS 1T, 2012 SRICHilE S
FU7z IEC 61010-2-091 28T 0 . [EBIH]
B 7 [EBRAI B - A LTER &V R D,
IEC61010-2-091 [ZBW T, Ry 7 ARx v 7
AMREEE RIS O AVVFREZRIZ, 5 ecm D
AEET 5 uSv/h ZZX RN L LED LR
TWD, ZHUTIARRICKEO UL 25 (5%
EINTWDHEEZEZILND,

728, KED 21 CFRPart 1020 TiX, iz W
BMERT Ly M UICk s BBERE LTH
ESNTEY, STHMRTHD T — UL b~
DEHERRBEITKEOES TIEHRENT
VRN, 7272 U KIE O 978 22 A AR B E
Tk, =y 7 ABE y HIZEHLT 1 R O
BIE<IE Trem OMBEBYEITHY T D L ER
SNTEY, S BIKEBIFERIZLY 1rem
=0.01Sv LI TWVWD, ZNHLDOEFRLIEE
ZAiE, 0.5mR/h (T THAMmE & LTH
5uSv/h IZHYT D EMIRT 52 & TED,

Dbty Ry oy 2Rxy 7 28k E
(Zf% D B S E D22 50%, BL7p D E R ELUuE D
EWTIEZRLS  KERT v 7 AR A7 % T3
EYERE] CTRALIAD D, [HITA OB
WL VIR 2002 v S HEHIEAEOBE W&
KL T-AERTH D LB TX S,

(3) BAREBEXIBERENE 2

AOPHEBFE TRA R E Lic, KER O
[ CIE, BO s B L, IR D& & i
FHRIEBIERE CUTAR) OFER] (F7=13m
M) FEHEEZEEL L TREINLTND
Z eV g olo, L Len b, mEIZBWT
H—REHET—HIZXKE LN TWD DI Tl
AAN

KETIE, THEHBR X T B s sy &

W o TR BRI U TP gL 2S B e (2 E 56

NTEY | ZNEIUTKRD B D FE - ST A
PR EPRIEEN R 22 5, JEE TS, IRRIT DO F
T [Supervised Area] [Controlled Area] &
WO DRI B, #RIT< ORE & LR
20 U CEELREE 2 28 2 DA S
TW5D, ZORE, fERIIR R - 228974
X< OFFIE L U, R (F72130UH) 5240
FREII RO R EORE S LTHNS
TS EEZ b, WMEZEIHAED
BB P X A B ERYICERE L, i
PRI IEFE OPIT < EHL L AR Z =2k D
EWVWIBZHITHS LD LERTE D,

Fo, InbEELT, VA7 BREND
DTS 225t K 2. U A7 MRV D2
AR S xR A AT 51 L)
BAIZESW TV 5,

ZDBZFHIE, IANEABRET 57 L—T >
K7 7a—F (graded approach) & AEHJIT
—HLTWD, L LR 5, RERFIIZR S
& KESCHETIX, TABA OFEHILIFT D FE
BRI L—T v RREBENHIEL ST
T2HBER END, IARA DMEET D7 L—TF
v R7 7 —F 1%, 1990 XIS HUR B
T I 1T 2 [EERA 22 iam O W CHARE(L S A,
1996 4D BSS (EBRIEEARZAILNE) 1T\ T
FEMICIRDIAENT-METHY . ZD%
2000 AR 2010 FERIZHNT T, TAEA Z4
FLHERZO—RFH] & LTHRREENT-H D
Thod, ZOI &b, TAEA DIEET DK
MEZETTHICBTD 7 V—T v K7 7 a—F
X IO E WD L0 b KE - KEAE T
D& U T BURBR B 8 S35 0 R & [E BRI —
AL - BRI L2 b D ERZTH L,

Z OBRITSETIE, OK[E « S [ D4 P CIGER
BRSNS TAEA D EFREER IRV L
5z I wReME 2 fR 95 2 L T+ s B EE
Th s,

B, YA R—LOEAs . TEEXE &



O TEEARIXKIER ) OFRED X313 5 A, BARNY
IR RO ST < ERIT < B ERREE
WL DX BEMTONL TN D, ZTDE X
Fix, TAEA BB T 57 L —F v K7 7 a—
FEARENZ B LTI D, TAEA FEAEA LLig
HR I ENHE B AT & 2 D,
LLEXY | B E BRIk OR EICET 2
KERK OEE OB 2 7%, BEVOFH]EAR
DEBOIERIZHHDOTIERL, VAZITE
U 7= BRI 28R 3 25 & 5 el oo AR
HONWTWD Lz, 2o EARECKE - KEIZ

BWTHRITIICHENY. ST FEB LA L LT,

IABA I X W ERERE L L CTRRILSNZH D
LEPITE D,

E. 5

AP HAFFETIR, KE, JEE R TR —
JAZEBIT Dy 7 ARAEE | Rl T3 - FEME
RAESE TR ANSNDER Y 7 AT (F v
By M) =y 7 AfEEE 2 L LT S
FE - BAf AL YE S O FERE R —IRE RN RS &
BAL., (1) =y 7 ZAHIEEITLR D BIHIRR,
(2) =y 7 ARREERE RO B D B S,
(3) W& B Kk O E RO =5 D
Pele R L7z,

(1) = v 7 AHIEEITSR D HHHARICD
W, CKENE EEEMEREEBHIT S SV o B
BT P S & | HIERBUFIC X D15 DB
CTHRUGVERERYE (B v b xy Ml =y
AREEE IR T D EE 5 em TOP AL VR
BREOFH, A ¥ —uy 7 EIEE) 2k
L. &INHME FH BBl D2 e (R 2 Ml 52T 5
B AN L QN D, — T, FEET 4T
FEERT L O A ERA L TEBY | [H—
DILE T > Th . FEARDL - I < e - gk
T ORESITL U T EFBRRILORE, BE
A, SR RS TFE ST OGRS R
B LTERT D, VU HR—L DA, TAEA
GSR Part 3 |ZH&A L7 ieBidiiE (2023) 12X

D RIE <RI (R - IR - AR) N— D
HIEE AT LTS, JEER AT 2 5 B O KLl
AR BT LT IRl o E B &2 321
ENHIEE A~ L TV D,

(2) =y 7 AHILEITKRD b Bk
RO T, Fry By Moy 7 A4 E
AR D Bfidefh & LCTHm L WA i,
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5.1 Radiation shielding requirements for
radiation devices
5.1.1 For low—energy radiation generating
devices with X-ray tubes and shutters, the
Xray tube housing shall be constructed to
ensure that when all shutters are closed, the
ambient dose equivalent rate at a distance
of 5 cm from the outer surface of the X-ray
tube housing is not greater than 25 uSv/h
in any rated operating state.
5.1.2 The ambient dose equivalent rate at 5
cm from the outer surface of the protective
cabinet of the radiation generating device
or high-voltage power supply shall not exceed
2.5 uSv/h.
5.1.3 When a closed-beam device is in normal
use, the ambient dose equivalent rate at a
distance of 5 cm from any accessible outer
surface of the casing shall not exceed 2.5
u Sv/h.
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3 Technical requirements for radiation
protection of X-ray Dbaggage inspection
systems

3.1 When the system generates radiation, the
specific kinetic energy release rate of air
at any point bcm away from its outer surface
shall not exceed 5 u Gy h-1.
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a) The radiation generators meeting the
following conditions and of the type approved
by the regulatory authority and the
electronic tubes (such as cathode ray tubes
for imaging) meeting  the following
conditions:

1) Under normal operating conditions, the
ambient dose equivalent rate or directional
dose equivalent rate caused at any reachable
surface where is 0.1 away from the equipment
does not exceed 1uSv/h; or

2) The produced

maximum energy of the

radiation is no larger than b5keV.
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generators 1include electron microscopes,

electron beam welders, cathode ray tubes,

high voltage electronic rectifiers and

voltage regulators, vacuum switches, vacuum
transmitting tubes,
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capacitors, magnhetrons,

and television and image tubes.
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11.4.3.2 Generally, the dose
values shall be from 10% to 30%
0. 1mSv/a to 0.3mSv/a) of the dose limit for

constraint
(from
public exposure, but the application of dose
constraint shall not replace the optimization
requirement, and the dose constraint can only
be used as the upper limit for the optimized
value (see 4.3.4).
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5.2 Radiation levels in the workplace
5.2.1 Opened-beam devices may only be used
They shall
be managed in controlled and monitored areas

The dose

in specific radiation workplaces
equivalent rate around the
boundaries of the controlled area shall not
exceed 2.5 uSv/h.
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Safety requirements for electrical
equipment for measurement, control and
laboratory use — Part 2-091: Particular
requirements for cabinet X-ray systems
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1. 1.1 Equipment included in scope
A cabinet X-ray system is a system that
contains X-ray tube installed in a cabinet,
which, independently of existing
architectural structures except the floor
on which may be placed, is intended to
contain at least that portion of a material
being irradiated, provide radiation
attenuation and prevent operator access to
the radiation beam, during generation of X-
radiation.
These cabinet X-ray systems are used in
industrial commercial, and public
environments, for example, to inspect
materials, to analyze materials, and to
screen baggage.
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3 Terms and definitions
3.2.101 ACCESS PANEL
PROECTIVE BARRIER or panel which is
designed to be removed or opened through
the use of a TOOL for maintenance or
service purposes to permit access to the
interior of the cabinet

(HAFERR)
RN T ETNIRRFNAVTH- T, RSFEIX
P—ERXAOHP Ty Xy NNE~DT 7 &
Az A[REIC T D720l TEZHWTIRYSL
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3.2.102 APERTURE

opening in the outside surface of the

cabinet, other than a PORT, which remains

open during generating of X-radiation
(HAEEFR)

Fr ey bOIMEREICIIT D PORT LIS OBE
NECTh->T, =y 7 AHBERLHNTND
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3.2.103 DOOR
PROTECTIVE BARRIER which is designed to be
movable or opened for routine operation
purposes, does not generally require TOOLS
to open and permits access to the interior
of the cabinet

(HAFER)
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3. 2.104 EXTERNAL SURFACE

outside surface of the cabinet X-ray
system, including DOORS, ACCESS PANELS,
latches, control knobs and other

permanently mounted hardware, the virtual



surface across any APERTURE or PRT, and the
bottom of the cabinet

(HAFERR)
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3.2.105 PORT
opening in the EXTERNAL SURFACE of the
cabinet which is designed to remain open
during generation of X-rays, for the
purpose of conveying objects into and out
of the cabinet or for partial insertion for
irradiation of an object with dimensions
that do not permit complete insertion into
the cabinet

(HAFERR)
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3.2.106 PROTECTED EQUIPMENT

cabinet X-ray system without any APERTURE
or PORT, which would allow access to any
area with X-radiation
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3.2.107 PARTIALLY PROTECTED EQUIPMENT
cabinet X-ray system with APERTURE or PORT,

allowing access to any area of X-radiation

(A AFER)
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3.2.108 BEAM-LIMITING DEVICE
device to limit the radiation field, such
as a collimator, a cone or an APERTURE,
intended to restrict the dimensions of X-
ray field

(HAFERR)
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3.2.109 INTERLOCK
arrangement of components or devices
operating together, intended to prevent a
HAZARD or specific operation whenever
safety is compromised by access to the
interior of the system, operational
irregularity or equipment failure
(HAEERR)
VAT LANEA~OT 7 A, EEOFREA, E
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5.1.101. 1 General
The following markings a) to d) shall be



provided for cabinet X-ray systems:
a) The equipment shall be marked at the
location of each control which may be used
to initiate X-radiation, with the text:
“Caution: X-rays generated when activated”
or substantially similar text or adequate
symbol;
b) Equipment where the radiation dose is
more than 5 uSv/h shall be marked adjacent
to each PORT or APERTURE, which is
sufficiently large to admit human body
parts to the interior of the cabinet, with
the text:
“Caution: X-ray hazard. Do not place any
part of the body inside the cabinet when
system is activated”
or substantially similar text or adequate
symbol.
¢) The indicators required by 12.2.1.104
shall be marked “X-ray on”, or equivalent
text or symbol;
d) For cabinet X-ray systems designed so
that humans may enter the cabinet for
specified purposes, permanent makings shall
be provided inside the cabinet to describe
the function of the signals and controls
required by 12.2.1.104 c¢) and 12.2.1.104
d).
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5.1.101.2 BEAM-LIMITING DEVICES
BEAM-LIMITING DEVICES detachable in NORMAL
USE by an OPERATOR shall be provided with
the following markings:
- those required in IEC 61010-1:2010 and
IEC 61010-1:2010/AMD1:2016, 5.1;
— serial designation or individual
identification;
- total filtration in terms of quality
equivalent filtration.
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5.1.101.3 X-ray tubes

When an X-ray tube is constructed as a
component of the cabinet X-ray system, the
following is applicable. The markings on
the X-ray tube shall remain readable when
the X-ray tube is dismantled from the X-ray

tube housing. The markings shall enable



individual products, series or
types to be correlated with their
accompanying documents.
X-ray tubes shall be provided with the
following markings:
- name or trademark of the manufacturer;
- model or type reference;
- individual identification.
The above markings may be given in the form
of a combined designhation explained in the
accompanying documents.
The requirements for X-ray tube assemblies
apply when the X-ray tube is part of a
subassembly and not a stand-alone
component.
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5.1.101.4 X-ray tube assemblies
When X-ray tube assemblies are constructed

as components of the cabinet X-ray system,

the following is applicable:
- X-ray tube assemblies shall be provided
with the following markings on the outside:
- name or trademark of the manufacturer;
- model or type reference;
- individual identification;
- nominal X-ray tube voltage for which the
X-ray tube assembly is designed;
- and, as applicable, the following
additional markings:
- indication of the polarity of the
receptacles for high-voltage cables;
- permanent filtration.
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12. 2 Equipment producing ionizing radiation
12.2.1 Tonizing radiation
12.2. 1.1
General
Equipment containing or generating ionizing
radiation (from either radioactive sources
or X-radiation) shall not create a HAZARD
in normal or SINGLE FAULT CONDITION.



NOTE 2 For Xray and gamma radiation: 1
wSv/h =0,1 mR/h and 5 pSv/h = 0,5 mR/h.
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12.2.1. 101

Limits for emitted X-radiation of cabinet

X-ray systems

12.2.1.101. 1 General

The ambient dose equivalent rate H%(10)

(TEC 60050-395:2014, 395-05-43) emitted

from a cabinet X-ray system shall not

exceed 5 uSv/h at any point 50 mm outside

the EXTERNAL SURFACE or at the plane of any

APERTURE or PORT.

The measurements shall be conducted at the

maximum available voltage of any high-

voltage generator, or highest possible

voltage in fault condition.
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12. 2. 1. 101. 2 Measurement of emitted X-—
radiation from PROTECTED EQUIPMENT

Radiation is measured covering the entire

EXTERNAL SURFACE of the cabinet, averaged
over cross—sectional areas of 1,000 mm?
with no linear dimension greater than 50
mm, with the cabinet X-ray system operated
at those combinations of X-ray tube
potential, current, beam orientation, and
conditions of scatter which produce the
maximum X-ray exposure at each EXTERNAL
SURFACE.
Measurement is conducted with the DOORS and
ACCESS PANELS fully closed, and again with
the DOORS and ACCESS PANELS in any other
positions that permit the generation of X-
rays.
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12.2.1.101. 3 Measurement of emitted X-
radiation from PARTIALLY PROTECTED
EQUIPMENT

Radiation is measured covering the entire
EXTERNAL SURFACE of the cabinet, averaged
over cross—sectional areas of 1000 mm2 with
no linear dimension greater than 50 mm,
with the cabinet X-ray system operated at
those combinations of X-ray tube potential,
current, beam orientation, and conditions
of scatter which produce the maximum X-ray

exposure at each EXTERNAL SURFACE.



Measurement is conducted with the DOORS and
ACCESS PANELS fully closed, and again with
the DOORS and ACCESS PANELS in any other
positions that permit the generation of X-
rays, except any flexible radiation
absorbents used to close any APERTURE or
PORT, which shall remain in their normal
closed position.
For this measurement, a scatter body shall
be used that represents the typical scanned
objects. As in the case of baggage
inspection system, the scanned objects vary
considerably in size, content and material,
a standardized polyoxymethylene (POM)
scatter body shall be used (see Figure AA.1
in Annex AA). The scatter body shall be
positioned in the middle of the belt and in
the center of the beam.
For multiple beam systems, it shall be
ensured that all beams hit a scatter body
by using one scatter body for each beam or
positioning one scatter body in several
beams where possible
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12.2.1.102 Construction
Cabinet X-ray systems may be provided with
a cabinet bottom or may be designed to be
permanently mounted to a floor of a
building, whereby the floor of the building
becomes the bottom of the system. If the
cabinet X-ray system is designed to be
permanently mounted to a floor of a
building then instructions shall state that
radiation measurements must be performed in
any dwelling space located below the
cabinet after it is installed, to ensure
that the limit given in 12.2.1.101 is not
exceeded, and that additional shielding may
be required.
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12. 2. 1. 103 Controls

The cabinet X-ray system shall be equipped
with the following controls, AGCESSIBLE to
the OPERATOR:

a) a key—actuated control to ensure that X-
radiation is not possible with the key
removed;

b) one or more controls to initiate and
terminate X-radiation other than by the
functioning of an INTERLOCK or the MAINS
switch;

c¢) if designed so that humans may enter the
cabinet for specified purposes, a control
within the cabinet for preventing and
terminating X-radiation, which cannot be
reset, overridden, or bypassed from the
outside of the cabinet;

d) if the system may be located where the
public has access, a control to ensure
OPERATOR presence at the control area
before X-radiation can be initiated or
maintained;

e) if the system may be located where the
public has access, a control to terminate
the X-ray exposure or the pre-set
succession of exposures at any time.
Cabinet X-ray systems designed so that
humans may enter the cabinet for specified
purposes shall not have any means of
initiating X-radiation from within the
cabinet.

Any signal from these X-ray systems may be
processed remotely from the device itself
For the purpose of these requirements, the
OPERATOR is considered to be the person
supervising the use close to the X-ray

system, and not the person processing the

images.
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12.2.1. 104 Indicators and annunciators for

cabinet X-ray systems

The equipment shall include indicators and

annunciators described in 12.2.1.104 a) and
b), and, as applicable, the indicators and

annunciators described in 12.2.1.104 ¢) and



d).

a) Two independent means to indicate when
X-rays are being generated, located so that
at least one indicator can be seen from any
location at which the initiation of X-ray
generation is possible. The indicators
shall be activated only when X-rays are
being generated, except that if the X-ray
generation period is less than 0.5 s, then
the indicator shall be activated for at
least 0.5 s

No SINGLE FAULT CONDITION shall disable
both indicating means. A combination of
software, hardware and digital control may
be used to generate two redundant “X-ray
on” signals;

One, but not both, of these indicators may
be a milliamperemeter labelled to indicate
X-ray tube current

NOTE When one X-ray indicator mounted on
equipment can be seen from all sides of the
equipment, the second means to indicate can
be part of the control display.

b) Additional indicators shall be provided
as needed, to ensure that at least one
indicator is visible from each DOOR, ACCESS
PANEL, and PORT.

Additionally, for cabinet X-ray systems
which are designed so that humans may enter
the cabinet for specified purposes, the
warning signals specified in c¢) shall be
provided:

¢) visual warning signals shall be provided
within the cabinet when X-rays are being
generated. The indicator shall be activated
only when X-rays are being generated,
except that, if the X-ray generation period
is less than 0.5 s, then the indicator

shall be activated for at least 0.5 s.

Additionally, for cabinet X-ray systems
which are designed so that humans may enter
the cabinet for specified purposes, if any
OPERATOR positions are so located such that
there is no direct view into the complete
cabinet or places exist within the cabinet
which are not visible to the OPERATOR at
the intended control position, the
following additional signals shall be
provided:
d) an audible and visual warning signal
shall be provided within the cabinet when
the X-ray generator of the cabinet X-ray
system has been enabled
These signals shall be activated for at
least 10 s immediately prior to the first
possible initiation of X-ray generation. At
least one warning signal shall remain
active for as long as the X-ray generator
is enabled. No SINGLE FAULT CONDITION shall
disable the audible and the visual
indicators at the same time.
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gk 2

Questionnaire on the Management of Industrial X-ray Equipment
Purpose: To understand radiation protection practices for industrial X-ray equipment at non-medical sites
Instructions: Please answer succinctly. If not applicable, write “N/A”. Where possible, attach or point to

documents (Standard Operating Procedures, photos, etc.)

Section A. Respondent & Site Information

Country or region:

Industry / Process

(e.g., manufacturing, QA inspection, R&D):

Your role / Department:

Section B. Radiation Management at the Site

B1. Cabinet/box-type X-ray systems in use

[JYes [INo [JUnknown

If Yes, list:
Model: , Location & Use case:
Model: , Location & Use case:

B2. Leakage dose requirements for cabinet X-ray (by local law/authority)

[JYes [INo [JUnknown

If Yes complete details:

Numerical limit(s) & unit:

How to measure leakage doses?

Measurement point(s) & height:

Measurement conditions (e.g. in operation, power on, window closed):

Measurement frequency:

Record format & storage location:

» In Japan, there are no standards for directly measuring and managing leakage doses from

equipment.

B3. “Controlled area” (radiation area) around X-ray systems

|:|Yes |:|No |:|Unknown

If Yes, basis (tick all that apply):

[JLaw / Regulation (cite article/notice if known):

[JCompany policy / risk assessment
» In Japan, the Ordinance on Prevention of lonizing Radiation Hazards defines and posts controlled areas

under specified dose/contamination criteria.



B4. Is the “Controlled area” clearly indicated? (e.g., signage, floor marking, barrier, lock, symbols)
|:|Yes (describe details):

[CINo  [] Unknown

B5. Entry rules for the “Controlled area”? (e.g., permit, PPE, training, escort, work ticket)
|:|Yes (describe details):

[CINo  [] Unknown

Section C. Worker Education and Training
C1. General OSH (Occupational Safety and Health) training, not specific to radiation

[JYes [INo [JUnknown

If Yes, specify:

~

Target groups: new hire transfer / contractors / others
( )

Core Topics:

Frequency & duration per session:

Evaluation: test / oJT / observation / others
( )

C2. Radiation-related training

[JYes [INo [JUnknown

If Yes, specify:

Target groups: new hire / transfer / contractors / others

( )
Topics:__principles / hazards / ALARA / entry rules / emergency response [/ others

( )
Frequency & duration per session:

Evaluation: test / oJT / observation / others

( )
Records:

Exemptions:

Section D. Qualifications / Appointments for Radiation Management

D1. Legally required appointment/qualification for radiation management
[dYes [INo [[JUnknown

If Yes, provide:

Qualification title & legal basis:

Renewal requirements for qualifications:

Training hours / examination required:



Primary duties:_area management / inspection / training / records / supervision / permit / others

)

Eligibility requirements:___education / experience / residency [/ language [/ others
( )

» In Japan, the Ordinance on Prevention of lonizing Radiation Hazards defines qualification for “Chief of

Work with X-rays” and the Act on the Regulation of Radioisotopes, etc. defines “Radiation Protection

Supervisors”.
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