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Comparison of Accuracy and Output Waveform of Devices According to
Rectification Method

Lee, In Ja

Department of radiological Technology, Dongnam Health University

Abstract This study examined the following: accuracy of the exposure conditions in the inverter device and three-phase
device; output waveform over the exposure conditions; and average and standard deviation of the output waveform, After
assessing whether the dose corresponding to the theoretical dose was presented, the following conclusions were obtained:
1. The accuracy of the tube voltage(kVp) and tube current(mA) exposure time(sec) was within the tolerable level pre-
scribed in Korea's Safety Management Standards. In the error, Inverter device was large the tube voltage and exposure
time, the three-phase device was large the tube current,

2. In terms of the output waveform of the exposure conditions and the average and standard deviation of the output
waveform, the higher tube voltage and larger tube current resulted in greater standard deviation in pulsation. Moreover,
the standard deviation of pulsation was shown to be greater in the inverter device than the three-phase device; there was
also greater standard deviation in the inverter device considering the exposure time,

3. Regarding the exposure conditions over the output dose, all linearity showed the coefficient of variation which had an
allowable limit of error within 0,05, Although the output dose ratio for the inverter device was 1.00~1.10 times no differ-
ence that of the three-phase device, there was almost no difference in dose ratio between the tube currents,

Key Words : Inverter device, Three phases device, Output waveform, Ripple factor, Dose ratio
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T} 2.4 mmAl
(2) A (GX—650H, Dong—Kang Co, Korea), 1l-&-
o3} 2.1 mmAl
2) A7) : ¥]-<F IBA Dosimetry GmbH
Magic Max—USB Multimeter XR—Detector,
PROVA Instrument, Inc

3) WAH =A7] . v|FH<&E Multi Function Meter,

RMI Co. Model 230A
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AUHHE FA|ef A G0l Histe] WA Aot
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A3l7] 98t 100 mA, 0.1 sec, FDD 100 cm, Field Size:
30x30 crof|A] 60, 80, 100, 120 kVpS 53] =43},
AR A& 80 kVp, 0.1 sec, FDD 100cm, Field
Size: 30x30 crolA] 50, 100, 200, 400 mAZ 7+ 53] =4
stglom ZARA7ES] AIEE 80 kVp, 100 mA, FDD
100 cm, Field Size: 80x30 cioll Al 0.05, 0.1, 0.2, 0.4
secE 534 SAste| Pt A A WiEE Fteat
(PAE: Percent Average Error)E JL5}%itt,

H|H 43 =47]9 Magic Max—USB Multimeter
XR—DetectorE AR5} THFig. 1), Magic MaxoA]l=
PG, EAALL, Mk, A R 7 2] 2w
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Function Meter Model 230AS AR&-3}3ich

TERNR g

AN

3,738 meys | 200.80m |20 mm

Fig. 2, Measured value & waveform of clamp meter
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Table 1 Accuracy according to Exposure condition

60, 80, 100, 120 kVpo] HE= PAE7} 0,26 ~5,39%%
vehgten, whdete] AZSE exte AR A A
o] FHAQte] 3w PAEY} 0.83~3.73%02 Qe &
Ao Hls A R, 2FANE £ AR B eyt
FATE7]E £10%0ll= 53kt ®AF 50, 100, 200,
400 mAS} Gz QIHE oAM= PAEZ}F 0.00~
3.50%0]3L, 4 AR A= 1,00~3.50%= YERE b
He)71E] £20% o= B S350 F 439] PAE
= AV A= ot AU E Aol Ylth BARARE
0.05, 0.1, 0.2, 0.4 sec® A== QIHEAX oA =
PAE7} 0.15~1.20%=2 Alto] Zojye] ule} eAb= 2o}
How, A A= PAEZ} 0,13~0,20%2.2 Zfo}A]
T A2 HERoA Agte] Aojdas 9ak= AqITh

Condition Measured value B PAE

1 2 3 4 5 x (%)

60 60,14 60.17 60.19 60,17 60.13 60.16 0.26

80 81.67 81.60 81.71 81.60 81.63 81.64 2,05

Inverter type 100 104,21 104.33 104,28 104,27 104,23 103,42 3.42

120 128.12 127.99 128.08 128.15 128,18 126,47 5.39

kP 60 58.60 58.59 58.60 58.61 58.61 58.60 2.33
Three 80 80.65 80.69 80.66 80.75 80.62 80.67 0.83

Phases 100 102,02 101.9 101.95 101.88 101.9 101.93 1.93

120 124.37 124.61 124,51 124,41 124,52 124.48 3.73

50 50 50 50 50 50 50 0.00

Inverter 100 98 98 96 98 9 97.20 2.80

type 200 193 193 193 193 193 193 3.50

A 400 388 388 388 388 388 388 3.00
50 50 48 49 49 50 49.20 1.60

Three 100 100 9 102 101 103 101,00 1.00

Phases 200 204 206 206 209 209 206,80 3.40

400 420 421 423 422 424 422,00 5.50

0.05 0.049 0.049 0.049 0.049 0.049 0.05 1.20

Inverter 0.1 0.099 0.099 0.099 0.099 0.099 0.10 0.60

type 0.2 0.199 0.199 0.199 0.199 0.199 0.20 0.30

0.4 0.399 0.399 0.399 0.399 0.399 0.40 0.15

e 0.05 0.050 0,050 0.050 0.050 0.050 0.05 0.20
Three 0.1 0.100 0,100 0.100 0.100 0.100 0.10 0.50

Phases 0.2 0.200 0,200 0.200 0,200 0,200 0.20 0.25

0.4 0.400 0,400 0,400 0.400 0,400 0.40 0.13
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Table 2, Average and SD of out put waveform according to exposure condition
Exposure Inverter type Three Phases
condition T (MGy/s) o T (MGy/s) o
60 4,62 0.0308 4,64 0.0096
80 8.05 0.0208 7.74 0.0124
kvp
100 11.85 0.0245 10.89 0.0125
120 15.94 0.0485 14.44 0.0174
50 4.08 0.0088 3.84 0.0084
A 100 8.05 0.0287 7.73 0.0114
T
200 15.89 0.0356 14,92 0.0181
400 31.59 0.0464 29.81 0.0351
0.05 7.89 0.0384 7.73 0.0123
0.1 8.03 0.0306 7.75 0.0108
sec
0.2 8.14 0.0319 7.72 0.0104
0.4 8.15 0.0185 7.71 0.0094

9] a)of| AL} o] ZARAZE 0.1%0] ts}od HE'*v.‘;’s_(mGy/s)
2 AZto] o= nE TAYA thh ST7HE
60 kVpollAd+= 4.62 mGy/s, 120kVpolAl+= 15,94 mGy/s
2 Yepgon, 53 &8 Akl digh W5-2] 2]} 60
kVpollA] 0.0308, 120 kVpollA] 0.04852 TAQto] 2 uj
A yebgth =3 A Aol A= (Fig. 3)2] b)ollAlet
o] ZARATE 0.1%9] 28] &9 Thgo] a1, AJ7to] 4
o ARE Y= FAINT &Y ARE2 60 kVpollA
4.64 mGy/s, 120 kVpollA 14,44 mGy/s=2 UEhtoy, &
g Agko] digt o] WEo] FEHUA= 60 kVpollA
0.0096% 714 Zgkon 120 kVpollAl: 0.01742 714
A Uttt T ] nE IHge] 2 iy wEe] 2
27} AA] YR tHTable 2).,

T AR 9] WHF Htol| w2 #92 (Fig. 49 a), b)
oF 2. QIHE AR|oA AMKTIO] B2 739 AT A A
Fgo| Akt A Z7Islthrl 0.05% HrwofA ¢FgElE

Ao Jepdtt £3) 50 mAS} 100 mAAE QHAE A1A]

2 Holr, 200, 400 mAof A=

wol =A| A7k 2 AL

= Ukttt ) dskgo] &9 9] Bl g £

A A 50 mAof A= 0.00880.5 A7l el
400 mA°fAl= 0,04647 A7 ettt whepA]
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O
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™, 400 mA

= 0.0351= QIWE =] vl 2A UeRgdth(Table 2).
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Table 3, Measurement of Dose according to exposure condition in rectification method
Condi Measured dose(mGy) o dose
tion 1 2 3 4 5 T I ratio
60 0.459 0.458 0.458 0.457 0.458 0.46 0.00078 0.0017 1.00
80 0.797 0.797 0.799 0.798 0.797 0.80 0.00091 0.0011 1.03
Inverter
100 1.177 1,178 1.181 1.179 1.177 1.18 0.00167 0.0014 1.08
. 120 1.587 1.593 1.587 1.591 1.584 1.59 0.00357 0.0022 1.10
Vp
60 0.469 0.467 0.437 0.467 0.468 0.46 0.00009 0.0002
Three 80 0.775 0.775 0.776 0.775 0.775 0.78 0.00012 0.0001
1.00
Phases 100 1.093 1.093 1.097 1.098 1.093 1.09 0.00012 0.0001
120 1.451 1.451 1.453 1.450 1,450 1.45 0.00017 0.0001
50 0.407 0.407 0.406 0.406 0.406 0.41 0.00038 0.0009 1.05
100 0.799 0.795 0.794 0.794 0.797 0.80 0.00199 0.0025 1.04
Inverter
200 1.576 1.575 1.576 1.573 1.576 1.58 0.00130 0.0008 1.05
400 3.131 3.13 3.129 3.131 3.129 3.13 0.00100 0.0006 1.05
mA
50 0.385 0.385 0.387 0.385 0.385 0.39 0.00008 0.0002
Three 100 0.77 0.77 0.77 0.774 0.774 0.77 0.00011 0.0001
1.00
Phases 200 1,499 1,499 1.499 1.499 1,499 1.50 0.00018 0.0001
400 2,983 2,982 2.984 2,983 2,985 2,98 0.00035 0.0001
0.05 0.385 0.389 0.388 0.392 0.393 0.39 0.00306 0.0078 1,00
0.1 0.796 0.797 0.796 0.799 0.799 0.80 0.00139 0.0017 1.03
Inverter
0.2 1.622 1,619 1.622 1.62 1,622 1.62 0.00141 0.0008 1.05
0.4 3.254 3.257 3.255 3.259 3.26 3.26 0.00254 0.0007 1.06
sec
0.05 0.389 0.389 0.389 0.389 0.389 0.39 0.00012 0.0003
Three 0.1 0.779 0.779 0.779 0.779 0.779 0.78 0.00010 0.0001
1.00
Phases 0.2 1.548 1.548 1.547 1.549 1,548 1.55 0.00010 0.0001
0.4 3.088 3,089 3.087 3.089 3.087 3.09 0.00009 0.0000
Table 4, Dose Ratio of theory and experiment according to exposure condition in rectification method
Dose ratio
Theory Inverter type Three phases
60 1.0 1.0 1.00
80 1.77 1.74 1.69
kvp
100 27 2.57 2.37
120 4,00 3.46 3.15
50 1.0 1.00 1,00
100 2.0 1.97 1.97
mA
200 4.0 3.87 3.85
400 8.0 7.69 7.64
0.05 1.0 1.00 1,00
0.1 2.0 2.04 2.00
sec
0.2 4.0 4.16 3.97
0.4 8.0 8.36 7.92
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