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Table 1 The percentage of the source racks activity (%)
4.17 4.17 4.17 4.17
8.33 8.33 8.33 8.33
8.33 8.33 8.33 8.33
4.17 4.17 4.17 4.17

3 tHIRHFIR
31 $hiRSE

B 54 AREEIZR 1 IR 16 HCE 2),
SIN KRB IEFES S, Curies NIFEFETEE(C).

#2 16 HEFWERE

Table 2 The 16 groups of new source

MODI1 MOD5 MOD9 MOD13
S/N Curies S/N Curies S/N Curies S/N Curies
AY371 8835 AW674 | 12546 AYS819 | 12544 AY818 | 12400
AY369 | 8857 AY257 | 11814 AY814 | 12305 AY823 | 12414
AW714 | 10018 - - — — - —
MOD2 MOD6 MOD10 MOD14
S/N Curies S/N Curies S/N Curies S/N Curies
AY248 | 11506 AY498 | 10414 AYS503 | 10183 AY505 | 10284
AY242 | 10920 AW723 | 10369 AW715 | 10382 AY502 | 10270
AY240 | 10833 AY377 | 10257 AW711 | 10403 AY496 | 10098
AW721 | 10453 AW712 | 10125 AW708 | 10225 AW724 | 10355
— — AW709 | 10289 AW700 | 10310 AW716 | 10419
MOD3 MOD7 MODI1 MODI5
S/N Curies S/N Curies S/N Curies S/N Curies
AY247 | 11456 AY493 | 10132 AW722 | 10318 AY494 | 10501
AY241 | 10984 AW727 | 10254 AW704 | 10204 AY246 | 11456
AY237 | 10819 AW726 | 10403 AW703 | 10390 AY243 | 11063
AW710 | 10461 AW725 | 10376 AW702 | 10188 AY236 | 10642
- - AW713 | 10297 AW701 | 10390 - —
MOD4 MOD8 MOD12 MOD16
S/N Curies S/N Curies S/N Curies S/N Curies
AY794 | 12790 AY820 | 12544 AYS821 | 12422 AY822 | 12408
AY250 | 11671 AY816 | 12082 AY813 | 12350 AYS812 | 12408
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Table 3 The irradiator performance

PERESR bR

Performance index

F YOI E AR AR 3 = NS 77 A

Dose mapping for the first
source adding

Dose mapping for the second
source adding

YIRS

MCNP 551 5 73 A1
MCNP results of dose

for the second source adding

EHRVERE / Bq 4.39x10™ 6.49x10' 6.49x10™
Source activity

re 7T & A P17, P28, P39 P17, P39, P40 P17, P40
Max. zone

S h=d=xa P32, P45 P45 P34, P45
Min. zone

FIEH / kGy-min' 1.44-2.03 2.25-3.07 2.27-3.08
Dose rate

R ) B 1.41 1.36 1.36
Max. ununiformity

InTEES /mih! 3.14 3.32 3.29
Process capability

WERFIHR /% 15.9 16.8 16.7

Energy utilization efficiency
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A proposal and practice for source pencil deployment of

large single plate source Co-60 irradiator

GUO Quan' ZENG Minsheng' GUO Shiyuan' WANG Jianchun' LI Yang' YANG Xiaoping®
Y(Shenzhen JPY lon-tech. Co., Ltd., Shenzhen 518019, China)
%(zhongjin Irradiation Chengdu Co., Ltd., Chengdu 611900, China)

ABSTRACT We discussed the proposal and process of arraying source racks in the second time source adding for
BFT-IV irradiation device in Zhongjin Irradiation Incorporated Company (Chengdu Branch), and calculated the
optimized proportion of each module’s activity among total 16 modules’ by theoretical calculation. The new radiation
source was added to each module with the optimized proportion. The new radiation source racks were arrayed in each
module in a uniform manner. The dose mapping was calculated by MCNP-4C with the mathematical model which
was validated by the result of the first time dose mapping test. The optimal scheme of arraying source racks was
selected through calculating multiple scheme of arraying source racks by MCNP-4C. The source racks were loaded
with the optimal scheme of arraying source racks. The energy utilization efficiency is 16.7%, and the max uniformity
is 1.36 in the dose mapping test for 0.1g~cm’3 products after the second time source loading. The result is better than
that of first time source loading. It proves that the method and the scheme of source arraying are reasonable and
effective.

KEYWORDS BFT-IV gamma-ray irradiator, Radioactive source racks array, Proportion of module’s activity,
MNCP model
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