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Studies on Power Supply Requirments for Condenser Type

X-ray Apparatus

Hideaki Toriyama
Shimadzu Seisakusho Ltd.

A condenser discharge type X-ray apparatus has widely been used in Japan for mass chest or abdomen

X-ray examinations, because a high speed exposure can be obtained even with a small power source.

However, charging voltage and capacity of high voltage condensers have increased for taking radio-

graphs of thick bodies and an abrupt line voltage drop during charging time adversely influences other

machines.

This paper offers most suitable power supply requirements for a condenser type X-ray apparatus and

concludes:

(I) Table 2 and 3 give integral electric power and electric power to charge high voltage condensers.

(2) 0.75 mm? cabtyre cable has enough sectional area for a unit of less than 125 kV. More than
1.25 mm? cabtyre cable should be used for 125 kV unit.

(3) Equation (3) gives the calculation formula of charging time. Table 4 shows the charging

time for various equivalent resistances.

(4) Itissuitable that the resistance of power supply requirements is less than 0.5, cabryre cable is

less than 0.5Q, and equivalent resistance of X-ray apparatus is 4Q.
The result of this study has been applied to determine the JIS (Japan Industrial Standard) Z 4903.
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Fig. 1. Equivalent circuit of condenser type
X-ray Appara.tus
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Fig. 2, Explanation diagram of a section
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Fig. 3. Calculation graph for integral elec-
tric power
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Table 1 The comparison of measured value

and calculated value on integral e-
lectric power

Charging Measured Calculated

voltage kV value Wh | value Wh
50 1.38 1.58
100 3.38 3.6
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Table 2 Integral electric power of conden-
ser type X-ray apparatus

Integral electric power
Ratings First time After second
Wh | time Wh
80 kV 1 uF 1.83+40. 56 0. 78+40.39
100 kV 1 wF 2.854-0. 83 1.2240.58
125 kV 1 uF 4. 414-1. 41 1. 904-0. 98 |

Table 3 Electric power of condenser type
X-ray apparatus under intermittent

use
Electric power under
Ratings intermittent use W
L. T
8 Wavetail chop
All discharge at 609
80 kV 1 uF | 4404 200 [ 187+ 200
100 kV 1 uF 6844 200 ‘ 2934 200
125 KV 1 uF | 1,065+ 200 | 456+ 200
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Fig. 4, Time characteristics of alowable cu-
rrent about two cores cabtyre cables with
sectional area 0.75mm?* and 1.25mm?
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Fig. 5, Charging time in case of rectified A.C
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Fig. 6. The comparison of calculated value
and measured value of charging time

KV
1ok
100KV WF T
so.  R=368n e
AN

Calculated value

E / % Measured valug

-/

Charging voltage
[ 3

.8

L | L Il I T |

) s 8 10 s
Charging time

[=]

Table 4 Charging time of condenser type
X-ray apparatus

Eiahl?igtianlgi- qu.tivalent Charging time S

nal charging| "**'&F"%¢ |80 KV 100 kV | 125 kV

voltage kV | 1 uF ‘ 1uF | 14F
70 3 2.7 1.2 6.5
85 3 4.8 7.5 | 11.7
70 5 4.4 6.9 | 10.7
85 5 8 12.5 | 19.5
70 7 6.2 9.6 | 15
35 7 11.2 | 17.5 | 27.3

Table 5 Characteristics of distribution transformer, supply line and cabtyre cable

E ;SI:;}E:;:::': | Supply line Cabtyre cable
Capacity Resistance | Core Sectional| Resistance | Core sectional| Resistance
kVA Q area mm?® Q/Km area mm? 2/K.m

1 0.435 2% 5.667 0.75 25.51
2 0.18 2.6% 3.348 1.25 15.31
3 0.11 8 2.3 2.0 9.81
5 0.057 14 1.3 3.5 5.325
7.5 0.035 22 0.818 5.5 3.424

10 0.024 | 30 0.619

* shows core diameter
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