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A Statistical Review on States Relating to Operation of
Radiotherapy Equipments in Seoul National University Hospital

Heung Deuk Park - Wan Sun Kim - Hee Yong Ahn
Dept. of Therapeutic Radiology, Seoul National University Hospital

To analyze the states of operation of radiotherapy facilities in the period from 1979 to
1992 and to get the base for efficient operation and maintenance of the radiotherapy facil-

ities.

Data on the records of annual number of patients operated by each facility;span of
suspension of operation, the cost and span of repairing, and parts of out—of—order in the
period from 1979 to 1992 were analyzed. We made a comparative analysis of average an-

nual number of patients, annual span of the suspension of operation, annual cost ratio of

repair, span of repairing per break down, and total number of broken parts.

We could get following annual number of patients(day), span of the suspension of span

{%)(day), annual cost ratio fo repair{%), span of repairing per break down(Min—Max,

day), and number of broken parts from this analysis.

1.
2.
3.
4,
5,

Cobalt unit (Picker C—9} : 10,389(43), 0.4{0.83), 0.07, 1hr—2, 3
Linac(Clinac 6/100) : 11,492(50}, 4.0(9.57), 0.98, 1hr—30, 12
Linac(Clinac 18) : 9,1156(44), 12.7(30.5), 3.64, 1hr— 108, 41
Simulator (Picker Ther—X) : 2,017(9), 0.51(1.3), 0.24, thr—2, 7
RTP(Capentec Cap—plan) : 528(2), 0.4(0.93), —. hrs, —

The conclusion obtained from statistical analysis above are as follows.

1.

2,

The rate of operation of Cobalt'unit(99.6 %) was higher that of Linear Accelerators
(873 %). The rates operation of Simulator and RTP computer were very close to
that of Cobalt unit.

In order to raise up the working ratio of accelerator, it is desirable that we keep our
engineer to learn a sufficient technical skill and the equipment agent to stock suffi-
cient spare parts,



3. In order to maintain Linear Accelerator efficiently, it is desirable to have annually

2.3 % of the purchase price of equiment for repairing.
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H 1. ¥EAAAE A #3(1979-1992)
de Za) MF/Model =973
External Beam Units
1979. 3. 30 Linear accelerator Varian Clinac 18 529,635,601
($ 1,094,288)
1985.11.1 Linear accelerator Varian Clinac 6/100 544,464,000
($ 625,102)
1979. 1. 30 CO-60 teletherapy unit Picker C-9 134,535,852
($ 277,967)
1983. 5. 23 CO-860 source 8400 RHM 60,050,430
($ 77,385)
RT Planning System
1979. 1. 30 Simulator Picker Ther-X 185,073,823
($ 382,384)
1985. 11. 1 RT planning computer system  Capintec Cap—Plan 260,952,968
RT-110A ($ 299,602)
1988.8. 1 Hyperthermia system Clinitherm Mark 203,150,107
I&KX ($ 277,907)
Brachytherapy System
1979.7. 4 Cs—137 source 1560 mCi 14,402,422
1988. 3. 20 " 280 mCi ($ 29,757)
1979. 7. 4 ICR F-S applicator 3M (5 set) 12,145,680
1988. 3. 20 " 3M (3 set) (% 18,686)
1979.12. 2 Heyman(afterloading) 8CIT 4,912,575
($ 10,150)
1979. 3. 2 _RI storage system 3M 8C9E 2,666,826
($ 5,510)
Dosimetry System
1979. 2. 15 Electrometer Keithley 35025 3,900,794
($ 8,059)
1980. 7. 15 Digital dosimeter Keithley 54967 -A 4,809,053
($ 9,618)
1983. 1. 17 Linear scanner(Water) Therados LSC-2 13,364,726
($ 17,223)
1985. 7. 15 Surveymeter Dosimeter 3007 750,000
($ 861)
Densitometer TP504 Machbeth 1,485,000
($ 1,705)
1981.11. 2 Oscilloscope Tektronix 465—-B 3,358,486
($ 1,011)
1979.5. 15 Polystyrene phantom PD339 4,344,025
($ 7,240)
1981.11. 2 " " 8,001,334
($ 11,430)
1982. 2. 8 Humanoid phantom RT-200
Mold Room
1988. 10. 8 Styrofoamer Huestis SF-21 8,623,579
($ 11,796)
1990. 8. 29 Automatic X—ray film DSP-1000E 8,950,000
processor ($ 11,933)
ZA 2,010,066,781
($ 3,185211)
g&-9:§US

1979-484 :1 1983-776:1 1985-871:1 1988-731:1
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E 2. AMEAEAS(1979. 2-1992. 12)

As 1979 1980 1981 1982 1983 1984 1985 1986 1987
A3l 392 559 771 1025 1037 1123 1123 1061 1194
(%)* (42.6) (37.9) (331) (1.1) (8.3) (0) (—5.5) (12.5)
CO-60 7872 8643 12741 13592 13619 14471 13703 8703 9088
10X 450 5901 5383 13050 12036 11388 11301 9244 8299
6X 8319 9588
SIM 805 997 1289 1884 2076 2251 2254 2291 2238
R.T.P 163 478
AT 1988 1989 1990 1991 1992 EX EE
NFSE 1147 1171 1057 1105 1115 13881 992

(%) (=39) (21) (=97 (45) (0.9) 10389
CO-60 10359 9232 7069 7399 8953 145444 9115

10X 9457 7616 9574 9934 6163 119796 11492

6X 10914 14114 11651 11449 14407 80443 2017

SIM 2301 2441 2346 2434 2626 28233 452
R.T.P 479 472 457 499 618 3166
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A E CO-60 6X 10X Si RTP ¥ o

1979 — 2.00 - %*Co—60:79.2.5

1980 0.75 31.00 3.00 10X :’79.9. 19

1981 0.25 108.01 1.00 Si:’79.2.5

1982 - 10.75 2.00

1983 2.25 10.00 6.00

1984 1.25 29.25 -

1985 1.25 18.75 1.00

1986 0.50 25.25 4.75 1.50 1.00 6X :'85.12. 2

1987 2.25 7.00 23.00 2.50 1.00 RTP : ’85. 11.1

1988 0.25 17.00 34.75 -~ 1.50

1989 1.75 2.25 80.50 - 2.50

1990 - 3.25 10.00 -~ -

1991 0.25 6.00 4,50 - -

1992 5.00 6.25 9.50 1.00 0.50 10X : ’92. 6. 26

= A 10.75 67.00 376.75 18.00 6.50

ek 0.83 9.57 30.50 1.30 0.93
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6X (Clinac 6/100) :’85.12. 2 A 7}& d=a}
10X (Clinac 18) :’79.9.19 A 7}& A=
Simulator (Ther—X) :’79.2.5 A 7}% A=}t
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B 3-1. HAMAE A6l9 7tE&
(1979. 2-1992. 12)
Rk 7He& (%) EBFLFLF(Y)
CO-60 99.6 0.83
Clinac 6/100 96.0 9.57
Clinac 18 87.3 30.50
Simulator 99.5 1.30
RTP computer 99.6 0.93
* Y77t s L
Clinac 6/10,18 : 240
Co-60 . 247

Simulator © 248

RTP computer : 250
R RE LR

Clinac 6/100, 18 : 10

Co-60:3

Simulator : 2
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B 3-2 6MV A¥7&719 €97 £871% 2 2% W =4(1986-1992) (29 : )
dg 1 2 3 4 5 6 7 8 9 10 11 12 %A
198613 1.00 5.00 17.00 0.50 1.00 050 0.25 25.25
1987 1.00 5.00 1.00 7.00
19883 1.50  9.00 5.00 1.00 0.50 17.00
19891 050 050 025 0.50 0.50 2.25
1990 0.50 0.50 1.00 075 075 050 075 3.25
1991 2.50 1.00 1.00 0.50 1.00 6.00
19929 0.50 1.50 050 075 2.00 050 025 025 6.25
% A 350 450 16.75 17.00 1250 0.75 450 3.75 1.00 175 1.00 67.00
43#F 050 064 239 243* 1.79 011 064 054 014 0* 0.25 0.14* 0.80
MET 5 5 17 1 5 5 2 0 4 2 5.7
(3




H 3-3 10MV Adgri&79 997 #8717 € 239 %(1979. 9-1992. 6) (&9 : <)
g9 1 2 3 4 5 6 7 8 9 10 11 12 %A
1979 2.00 2.00
19809 4.00 800 1000 4.00 5.00 500 31.00
1981 2.00 1.50 5.00 5.00 21.00 21.00 19.00 15.00 2.00 108.00
1982 5.75 2.00 3.00 500 050 450 20.75
19833 2.00 8.00 8.00 10.00
19841 2.00 200 100 525 6.00 7.00 200 050 200 29.25
19853 025 2.25 3.00 225 200 100 1.00 050 6.50 18.75
1986 200 100 100 0.75 4.75
1987 0.75 11.00 5.00 5.00 3.00 325 23.00
19881 20.00 6.00 1.00 250 150 150 200 200 025 34.75
1989+ 1350 22.00 19.00 19.00 2.25 2.00 200 1.00 80.50
1990 1.25 4.00 050 125 1.25 10.00
1991d 1.00 1.00 1.00 0.50 1.00 450
19924 200 100 325 125 200 9.50
%7 3000 29.00 33.00 31.00 39.50 45.00 21.25 45.25 4525 27.75 21.00 19.25 386.45
AxF 231 223 254 238 304 346 163 348 348 213 1.62 148 238
WELR 5 7 6 7 8 11 8 8 8 6 5 6

*WESL Q0 2 AF

FERE 2 9y
g &-& vEhd IYE -60x 857
Ag#&Y7le FEnige] 42 1274, 260%
Qo2 WFAEII% vmate] Selulgo] X
e Aoz 24 9ed ot FuUFEA 4
g Jb&7)d Hms gestd 1 REaUL
we Ad 71Q #E Zez AR H9, wa
TE7F B3 A4¥7E7s 6 MVZE 53004,
10MV7}E 1,9308t o 2 Fgnlgo] o) A&
H Aoz eyt

Agri&r1e FYFEFE vlus HEY
6 MV7} Magnetron®} 12, 10 MV 7} Klystron
9] 40024 10MV7} 30d%F0] BeAoR
ZA o, H oy FELS 6MVIL
Torque Limiter 33], 10 MV Water Pumper
732 71 2 Roer A HUg. o] F
6 MV9] Trque Limiter & #8] ARA] MEg
o Az ool AW Aoz AmnIH,
T3 10MVe] Water Pumper= 29 WYzt

e
an

HjFo) =22
z} gule FERE
6 MV Magnetron 1,270%+9, x5&97] 1I
Tube 15,6619509, 10MV A&7}£7] Klys
tron 7,630%Fg o2 ZALE oH
ZFuldle 1rte] FeEFFol 288 0%:E
&5 ARG

Zbag gy REL B o sied
of osf A FHouvt, FEI7 BFS 6 MV
AEIt&7)9) Magnetron ¥ 10 MV H3 74
719] Klystron 59 1AAG 9 FyuAS
A X o5 7&zle] JAstgon ET F
YUTE 308 o) 28 HAY Roez ZA
= At

ol

A HEE YEd Roz o
5 A AN (5= 7]1ZHE dhulst
BEEAEE TEIY AR Ae=, 2
e -60X & 7]7F 6875y, 6 MV A&ri&r]



B 4 H¥E&719 S8 £F € 9 8 v
*F 7t 3 ZA iy d¥#rtd
Clinac 6/100 Magnetron 1,270% 9 1 5 2509+
(1986, 1- {$16,900) ($3,390)
1992. 12) Thyratron 33044 2 3 1109k
CX1159 ($4,400) ‘ ($1,470)
Thyratron DQ 100%H41 2 3 302y
($1,330) ($440)
Torque limiter 8074l 3 2 4079
($1,070) ($530)
Water pump 607 2 3 209+
($800) ($270)
Miscellaneous (4 of replacement parts 8) 80w+
($1,070)
Z 7 5309F91($7,160)
Clinac 18 Klystron 7,6305+41 1 10 7603k
(1978. 8- ($101,730) ($10,130)
1992. 6) RF —driver 1,2509H4 4 3 3109k9d
($16,670) ($4,130)
Electron gun 6307ty 2 6 11091
($8,400) ($1,470)
Thyratron 3607y 5 2 180714
CX1159 ($4,800) ($2,400)
Thyratron DQ 1009+l 4 3 30wy
($1,330) ($440)
Water pump 12094 7 2 609
($1,600) ($3800)
Heat exchanger 1009 5 2 5024
($1,330) ($670)
Pendant Sw 360%9F¢ 2 6 6091
($9,600) ($3800)
Miscellaneous (# of replacement parts . 33) 37074
($4,930)
% A 1,930%H41($ 25,730)
*8g-9: $US=750:1
B 4-1. IZLE X587, NgFF79 FIAFF B IR
(1979. 2-1992. 12)

g 7 E 7t 3 AR FET4E dganty
CO-60 Elapsed Timer 810,319 1 62,332
(1979. 2~ Gear Motor 621,402 47,800

(1992. 12) Power Spring 238,700 1 18,362
E A 128,494 (% 171)
Simulator 1. T tube 15,661,950 1 1,204,765
(1979. 2- TV Camera 3,900,000 1 300,000
1992. 12) X -ray tube(62R-6713) 5,754,975 1 442,690
Phase Shift Board 356,412 1 27,416
X -ray Tube 8,649,687 1 665,361
Time Recoding
Atrix Board 221,702 1 17,054
Binary Accumulator
Board 221,702 1 17,054
E Al 674,340 (S 3,565)

* P& -4 §US=750:1
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Cobalt unit Clinac 6/100 Clinac 18
Source change 6707
20%x2cm 9yrs ($38,900)
Parts replacement 12wkl 5309+ 1,930%Ed
($160) ($7,160) ($25,730)
Service technologist 54k2) 260vH1 780wt <]
Salary ($70) ($3,470) ( $10,400)
EF A 6879 790%+4 2,710%+9
($9,200) ($10,530) ($36,130)

*#/E&-94: % US=750:1

E 6 7 33 dnds A5e, ALES, Fug, Seli

dyad g FurlEs(%) aAsd F2u] 8(%) FnNt. |
B (YY) (23Y9) BE4 (FH=ddeE)  (AA-Fd)(Y)
Cobalt-60 10,389(43) 99.6(0.83) 3 0.07 lhr-2
Clinac 6/100 11,492(50) 96.0(9.57) 12 0.98 1hr-30
Clinac 18 9,115(44) 87.3(30.5) 41 3.64 1hr-108
Simulator 2,017(9) 99.5(1.3) 7 0.24 lhr-2
RTP 528(2) 99.6(0.93) - - hrs
7904, 10MV AL 2,710 wtgdoe s oz Fulo Huld g FET Jie
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