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Fuzzy Comprehensive Evaluation on Risk Control of High-risk
Mobile Radioactive Sources

ZHANG Xue-dong, LI Xiao-fei®, WANG Hai-shan, ZHAO Jia-ning, ZHENG Shu-qi, YAN De-kun
( Gansu Nuclear and Radiation Safety Center, Lanzhou, Gansu 730020, China)

Abstract; According to the radiation safety risk characteristics of high-risk mobile radioactive sources and
the experience feedback of radiation accidents, in combination with the actual situation of radiation safety regula-
tory departments and enterprises, and on the basis of full investigation, an evaluation index system for radiation
safety risk control of high-risk mobile radioactive sources was established. The system was divided into target lay-
er, criterion layer with 8 indexes and scheme layer with 40 indexes. Analytic hierarchy process was used to de-
termine the weight of each index, and fuzzy comprehensive evaluation method was used to evaluate 7 high-risk
mobile radioactive source enterprises in Gansu Province. The results showed that the index weight of the deci-
sion-making layer was large, which was consistent with the actual situation.
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Table 1  The radiation safety risk management evaluation index system of high-risk mobile radioactive sources

HE 2 VEIA
Hir 2
ik & Eizton & 4R Hey

AR BUNIE U, 0.122 7 BB MR RE S U, 0.277 6 0.034 1 8
B R RS MANESTHERIPEE U, 0.188 8 0.023 2 18
L e FRBE 5 TR 45 12 1 U 0.095 4 0.0117 35
AL g 1= KBS B Bl SR BB A U, 0.094 9 0.0116 36
TR S PRI TES U 0.168 1 0.020 6 25
iR MR I IR Uy, 0.1752 0.0215 22
EMIARIBEITU, 0.1399 AR IR AT WO T BEOR VS Uy, 0.204 4 0.028 6 13
T R L OB i KR T2 B U, 0.101 1 0.014 1 31
I 22 A 5 B R SR E AR Uy, 0.142 9 0.020 0 26
RSP R R E Uy, 0.155 8 0.021 8 21
W5 R A B B HE A T BR Uy 0.241 3 0.033 8 9
AT S PTG R Uy 0.077 0 0.010 8 39
IR SRR Uy, 0.077 5 0.010 8 38
g e ViE Al 0.153 3 RO B PR Us, 0.160 0 0.024 5 17
i K 45 it U ARAT IR W U, 0.084 5 0.013 0 34
1Mk 3 Jit el Uy 0.100 3 0.015 4 29
A N W B A R AR A U, 0.088 0 0.013 5 33
AR R B RE T TE 5E Ugg 0.136 6 0.020 9 23
AT N GUE B Uy, 0.163 2 0.025 0 16
O VR A A B (B2 1K) Uy, 0.091 8 0.014 1 32
VeV R G % KA Jeic s Usg 0.062 8 0.009 6 40
YEML 37 P i A6 it Usg 0.112 8 0.017 3 28
TELE W 4% 0.089 1 BB AN 118147 Uy, 0.3333 0.029 7 12
Regisait U, TR AT NS ¥ RGBT Uy, 0.2349 0.020 9 24
JHRC S R 0 A R A A Uy 0.125 4 0.011 2 37
TELR M 5 BAL KT Uy, 0.306 4 0.027 3 14
R A U 0.171 3 ST R N 2 A U, 0.202 7 0.034 7 6
AR S TR R BB IT U, 0.181 1 0.0310 10
A O N 2B 1 B B B R A Uss 0.202 7 0.034 7 7
R 2 ) R Al U, 0.181 1 0.0310 11
HRE K I T FENE T B AR M Uss 0.1311 0.0225 20
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W% 4 3cfk 0.130 4 PR 2 Ug, 0.614 4 0.080 1 1
H#HE Ug BHHZE Ug, 0.117 2 0.015 3 30
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R AEE B AT Uy 0.549 9 0.060 5 2
AR AR B R AL B Uy 0.240 3 0.026 5 15
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IRBE R B {55 it U, 0.500 0 0.041 6 4

2 EHRERKEEEEMESITEN e RIS % ) 0 S 05 i o A RV 4 4R T A i
2.1 IBARAE I PRIR 2 0 & TR AR R 2 WA ik i 7 4

— 8§ —



B34k s

S 2P IR A T DRI s 0 S R XU 4 M 23 5 AT A

2022 £ 10 H

BN Q@B B E RSB @ BEAT B R
WL, R 1 ~9 LU SR B 1, b s 4% J2 V0 W7 R I
(D3RR o I 1 e KR I AR R AR AE () 5 DA I AR A
T 4 B4 1 b AR XA 1) 4 B2 IR HE
BB 5 . #iE 10 4 L 5%, R 46 H T 50
TR SRR E, 45 R E 1, mE Lol N
JARCE RN 3 TG b o3 51 R 4 5 1 2 R A e 4
B 4 R il S 1 e A FRAR RGBT, T R E R K
(3 JTLHE b 43 90 R DR O 2 e A IR B AR A TT A
] R B8 L H B 1 O
2.2 BT

BOWI 25 45 PR 2 TR A0 R - O/ E R0 i IR R
BE R 1 TP iR XU A Bl s S R A G 4 KRG
FEVEM 48 bR IR R BCE A Wow, w, wy w0,
ws we wy  wy s @FE T FE LA T AR E K
W6x B% B0 TS5 VR 8 22 4 IRV A8 45 7K, A 3 P A
WU — M 2R 255 N HGC R IR B B
T % 50 1 R RS ) AR AR SRR B L B
B AR R, @ R R AL 0] i B, AT
M0 —1k 8 B 3T B &35 25 A AL
)& C H AT .
2.3 ®JA FEA

K ERIENFEFR R R #0005 10 4 %K 0
AT K RS RS Bl S VR Al 1 R A A KU
BB AT IR MR8 A, TR A
W1 R R 4 KA — 8,2 KAk
B B T B AR PR )2 R A KR
R TAEARE . H H S TR AP R R B A%
5 A S R it 4 4 R HE A R T B R B I R it
JE %18 02 W95 3 AT 4 B A T R 5 ) L, 5
TR 374G A 485 L R g A R A A o

3 #5558

LRE 5 BRI 2 NS R B AR M N R,
G55 AR FOR R U R BT, L e A R M A 1A
Aol S B, v XIS B8 Sl IS DR S 2 4 KRR A
BV AR IR IR R o iz FIBIMI 25 5 W00 O ik 0 O
AT R MBS B8 3 IR Al AT AN, SRR
B, 0 4 22 4 ARG 87 4% AR v il A 7 W A8 B 1)
TR BE A 1 XURS: B Sl S XU AN DT B, Aol il B2
HBAHNE 22T IR AE R, 5 =
IR, A% Bl T3 S 0 A 22 e AR B 4% T AR, e AT A
Ak AN P BN A AR T B 0 DU

(1) 2 2% T 9% 8 S 2 4 Wi 4 300 1) I 4 i 488 5
B S ) A4S, S ST v XU A 2l TS URAR A3 AR ol
5 RV RE A DU OR BT B A A L RS R
AR Y i P A A 22 4 AR A 4 DA 45 SR s

(2) F5 1 AU 76 2l ST 0 B 22 4 RV A 4%
54l 2 A A e RAR BE T AR [ 22 i TR 308 R 7%
S, AR T JR A% 22 4 SCA At e, g i A BN B R T
YEN B % 2 E R

(3) &5 & 25 i ] BOBOR B 58 3, Mo A 2
5 W I A B R AR B =07 AL R 1 B
AN T TAE . Behh, BN e 3 e o 22 42
TR DR IS 3 AR 70 v IS % 2l e S U Tt At 7
SRR

45 G v s A 2 TS DR R A 2 4 XU B 4
SEBR A% S B G 2 A R R R A AL b, 2 A
JEE R A O 56 38 B VAN 18 AR AR AR OFAE HOR A R
0¥ 22 A A 45 AR T gt ATz 1, O 4 0 3R 05
AR I A KU R B HE A R A TR
A o IO T ik g A E T A R B AR
S, B A —E 0N AE T fE . AR, AR B E
T8 b3 b o I AT RE 2 32 A S N B R 1
Wi o HECE R SERT TS, i A AR T L 6 U
B O U5 G 22 42 5 B A A A AL B AR
PR B AR 2 I ik e A 2250 1 L XA BN
[ARWAS X (NNPSIE SO U N SISO A I/ A A o)
RPN ERUR(N RS (e o

[ &% sk ]

[1] 2EP. R EE LR R SRR T 2R —I
Ae R T A Ve gy LA PRIE L)), o Y 24 3, 2016, 10
(4).7 -11.

[2] JAmes), M0, R % mfaR B sihisg G iR R iR
PRSAFHIL ], % A 5 4R I AR, 2013,33 (10) 1256 -
1259.

[3] el BRiRR, B, 55, 2009—2011 45 4 [ 45 4 35 0
2], PR BE 2% ,2014,41(4) :470 —471.

(4] AT AR, WRde. B s Ir 50 V4 69 0 B 3 1 T2 I 2 b
B LT AR B 2 5 4 4% 3K ,2015,35(1) .73 - 74.

[5]  sBomuh. 3B % 5 5 G2 4 W R R R[], B 4,
2013,12(Z1) ;1 - 14.

[6] ZE/NK, IRk TE, TREAR, . 4RO SO 2 TR MR 2R &
P[] BR800 A% FL5 HR ,2020,32(1) 14 - 7.

[7] RE®, 20, W/, & W KW UK 848G 4 0 5T
[ T]. PR I 45 B 5 4 R ,2021,33(2) 140 -45.

AFH i Bk

— 9 —



