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Amendment of the Inspection Standard for Diagnostic Radiation Equipment Applying

IEC 60601-1-3: Medical Electrical Equipment — Part 1-3: General Requirements for

Basic Safety and Essential Performance — Collateral Standard: Radiation Protection
in Diagnostic X-ray Equipment
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Abstract The diagnostic radiation equipment is managed in accordance with the 'Rules for Safety Management of
Diagnostic Radiation Equipment) enacted in 1995, The equipments should be inspected before use and every three years
after use in accordance with the [Appendix 1] of the same rule. The inspection standard has been maintained without
particular revision since enacted. But, over the past two decades new types of equipments have been manufactured and
used, So, it is necessary to revise [Appendix 1] by making inspection items and inspection standards, In this study, we
revised the dlassification system of equipments and reviewed international standards of IEC 60601 series, IEC 61223 series
and AAPM TG 18 On-line Report No,03. And identified the problem of current inspection standards, Through this, we re-
vised, deleted and added the inspection items and inspection standard of each equipment to meet the domestic
circumstances, As a result of the study, we reorganized the classification system of equipment which are current classified
as 5 classes into 22 classes as X-ray system etc.(7 classes), CT system etc.(5 classes) and Dental X-ray system etc, (10
classes). And then, we developed 70 inspection items for 6 types of equipments according to the reorganized classi-
fication system of equipments. The inspection items and inspection standards derived from this study have been proposed
to the KCDC and will be applied to the revision of the Rule’s [Appendix 1], Therefore, we expect to be used as refer-
ence materials for domestic medical center, inspection institutions, and equipment manufacturing - import companies.
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Table 1 New classification of diagnostic radiation device
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X-ray system etc. (10 classes)

CT system etc. (3 classes)

Dental X-ray system etc, (9 classes)

X-ray system, general-purpose

Fluoroscopic X-ray system,
general-purpose

X-ray system, general/fluoroscopic:
X-ray tube 1

X-ray system, general/fluoroscopic:
X-ray tube 2

X-ray generator system,
general-purpose
Fluoroscopic X-ray generator system
X-ray generator system, general
/fluoroscopic
X-ray generator system, moblie
Bone absorptiometric X-ray system

Mammographic X-ray system

CT system, full-body

CT system, PET

CT system, limited view filed

Dental X-ray system, intraoral

Dental X-ray system, panoramic

Dental X-ray system, panoramic/cephalo

Dental X-ray system, tomographic

Dental X-ray system, tomographic/panoramic

Dental X-ray system,
tomographic/panoramic/cephalo

Dental X-ray system, tomographic
/X-ray system, general-purpose

CT system, ECT
CT system, PCT
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By 5]0121_3 ZIA} 2) TEC 60601-2-54 Ed1.1 201.8.7.3 Leakage currents and

patient auxiliary currents Allowable values: under Single
Fault Condition
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of this term is the same as that of “enclosure leakage
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2) IEC 60601-2-54 Ed1.1 201.8.7.3 Leakage currents and
patient auxiliary currents Allowable values: For mobile
X-ray equipment and transportable X-ray equipment, the
Touch current under Single fault condition shall not exceed
2 mA,

IEC 60601-2-54 Ed1,12] 7]l #3848} IEC 60601-2-54 Ed1.1 203.6.4.3.104.4 Accuracy of X-ray

tube current: ~ the error in the indicated value of the X-ray
tube current ~ shall be not greater than 20 %,

ZI% TEC 60601-2-54 Ed1.1 203.8.102.5 Indication by Light
Field-Indicator: the contrast at the edge of the Light Field
as defined below shall have a value of not less than 3

1) Z&A8 IEC 60601-2-54 Ed1.1¢] 7|& 5
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opo] Zmt olmugsl 2R 23
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in Monbile X-ray equipment and not less than 4 in other
X-ray equipment,
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[EC 60601-2-54 Ed1.1¢] 7|30 H8+&} IEC 60601-2-54 Ed1,1 203.8.102.6 Accuracy of indication

with a Light Field-Indicator: Along each of the two major
axes of the X-ray Field in the plane of the Light Field, the
total of the discrepancies between the edges of the X-ray
Field and the corresponding edges of the Light Field shall
not exceed 2 % of the measurement plane of the Light
Field from the Focal Spot.

538l G2 Hd8gA |t A ARy, dukEeddxe] 1)
o] R=g ZF(Tomosynthesis)st22 3G Q- TAFHS]
24 HQ,

33} IEC 60601-2-54 Ed1.1 203.6.4.3.104.6 Accuracy of Current
Time Product: ~ the error in the indicated value of the
X-ray tube current time product, in any combination, shall
be not greater than (10 % + 0.2 mAs).

B35l TEC 60601-2-54 Ed1.1 203.8.5.3 Correspondence between
X-ray Field and Effective Image Reception area: the X-ray
Field measured along a diameter in the direction of greatest
misalignment with the image reception area shall not
extend beyond the boundary of the effective image
reception area by more than 2 cm.,

B35} IEC 60601-2-54 Ed1,1 203,6,3,102 High-level control (HLC):
~ Reference Air Kerma Rates greater than 88 mGy per
minute ~

Fee F kg AR Ao RN g AR B A
AFSng ag 87ARe] Al Ha.

B35l IEC 60601-2-54 Ed1,1 203.6.4.3,104.5 Accuracy of Loading
Time: ~ the error in the indicated value of the X-ray tube
loading time, ~, shall be not greater than £(10 % + 1ms).
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- The Half-Value Layer of other tube voltage should be
determined by interpolation or extrapolation.
- This Half-Value Layer corresponds to a total filtration
of 2.5 mmAl for X-ray equipment of constant voltage
recification type.

7t 2l
1;. Pt BeJopdst Fapdgel G vIxke 9 IEC 61223-211(Withdiawn) 5.3.5.2 X1 537101 thek AL
WA 1] 20 2] djsh 2alze] 1 s Aue] FAAEE velshs 5ol glor A Wl Fof A S| AR W S 4 ofell ot
[<RON IS = S ol LT I rﬂ_&ﬁ—]- %x]fagll moth] ololo} & o]e 7974:_7]‘?1‘]1*
oJufjolo} gt = 23y TAFY 15 ofof it o & HAst7] $siA,
ARl T4 e 74 AXE A3l A 71T iR 99
& etell lofof gt
AR AN Aol e Ao TARel Z IEC 60601-2-54 Ed1.1 203,6,3.2,102 Linearity and constancy
A ZAZE SAE Zizte] 71 AR we) A FA1EEAS] A= in Radiography a) Linearity of Air Kerma over limited internals
Ze masg2 Uis XIS 0.1 ofslolo] & melsle] A7) A2 2HEE=A]2] of Loading factors: ~ shall no differ by more than 0,2 times

=

oF S} ok, AR IAHe] AR 7 59 55 ElE a7t oS the mean value of these quotients(omit quotients).
S g QKPR 54 AR ECS] 128 TPl Be] A8,

o}, MEgrAIEI IEC 60601 39l =831 A== 3R 1) TEC 60601-1-3 Ed2,0 5.2.4.2 Quantitative information: The
@O Yukedgo g AAH dxxzx|o] of ol AukEAlol #et M-S w=lake] AARE dose used to account for the radiation to the patient, This amount
T ARgo] tiate] o] 88 AFTAGEE 02 AgE I Fart 95 should be useful in evaluating the patient’s radiation risk,
WAF = WA B) Tise] AdEE 2) IEC 60601-2-54 Ed1.1 203.6.4.5 Dosimetric indications:
sterke 41 AL X-ray equipment specified for either Radioscopy or Radio
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A% A - The value of the reference air kerma rate shall be displayed
- 71EE71 ] e Bl F mGyARS during Radioscopy in mGy/min together with this unit,
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71E571 AR FA 1S AR 4 - The values for the reference air kerma rate and the
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= ¢ doh - The reference aire kerma rate the cumulative reference

air kerma shall not deviate from their respective displayed
values by more than £ 35 % over the range of 6 mGy/min
and 100 mGy to the maximum values.
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Table 3 Exposure condition of X-ray tube voltage accuracy test
Condition A B C
X-ray tube voltage 60 80 80% of maximum value
X-ray tube current or mAs 80% of maximum value 40% of maximum value 20% of maximum value
loading time 0.1 sec or the closest value
Table 4 Exposure condition of X-ray tube current accuracy test
Condition A B C
X-ray tube voltage 60 80 80% of maximum value
X-ray tube current 80% of maximum value 40% of maximum value 20% of maximum value
loading time 0.1 sec or the closest value
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Table 5 Exposure condition of mAs accuracy test
Condition A B C
X-ray tube voltage 60 80 80% of maximum value
mAs 80% of maximum value 40% of maximum value 20% of maximum value

Table 6 Exposure condition of loading time accuracy test

Condition

X-ray tube voltage
X-ray tube current

loading time

60 or 80
40% of maximum value

0.05, 0.1, 0.2, 0.5 sec

Table 7 Exposure condition of reproducibility test

Condition A

B C

X-ray tube voltage 60
X-ray tube current or mAs 80% of maximum value

loading time

80 80% of maximum value
40% of maximum value 20% of maximum value

0.1 sec or the closest value
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Table 8 Exposure condition of linearity test
Condition A B C
X-ray tube voltage 60 or 80

X-ray tube current 80% of maximum value

loading time

40% of maximum value 20% of maximum value

the time at which the same mAs can be obtained under each condition or the closest value

Table 9 Permissible half value layer(HVL)

X-ray tube voltage(kVp)

Minimum  permissible HVL(mmA)

50
60
70
80
90
100
110
120
130
140
150

1.8
2.2
25
29
3.2
3.6
3.9
4.3
4.7
5.0
5.4
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Table 10 Permissible HVL of mammographic X-ray system
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X-ray tube voltage(kVp)

Minimum permissible HVL(mmAl)

25
28
30

0.25
0.28
0.30
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