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Application of Radio Frequency Identification Technology
in Nuclear Safeguards
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China Institute of Atomic Energy, Beijing 102413, China

Abstract: To avoid illegal application of nuclear materials, and enhance our country’s capa-
bility on nuclear materials control, this paper studied the reliability of radio frequency identi-
fication(RFID) technology in nuclear safeguards. The results show that applying a series of
supplement measures, the interference effect resulted from the metal materials is eliminated,
including nuclear materials to RFID system signals. Then the detection capability for target

movement is improved. It makes RFID become a kind of effective technical means to secure

nuclear materials.

Key words: RFID; nuclear safeguard; applied research

(e e N R A0 0 A A L4 3 45 31 ) v R
T B UEAZ R % 4 5 A AR B R RS
WL ER GARE L AR L M A R E R AR
BEARI 4 AR IR ) R R . RIUE 42 H
R e A B it % ER-239 L fil-233 L 4h-235 . HE-6 2%
L T B 0 R R S AT S AR A L T
RA BT REARAZ 22 4 XUBS: 1) O F 152 R & By 1k 4% 44
B AR LA

Yis BHI:2014-10-08;f&IT HH#E :2014-11-25
BB EETFRERHAVF R BE b K 3L 4w B H
fEE BT 58T 7 (1982

B BRI AR B R 2 — & B 2 4 fif
ff. TAEA TEE PR R S TAEH R E RTH
TP OO W4 S R AR A A AR X e AR X
TR B A% R 1 48 4 2 B SR B 0 L Bt Ak B T
Bl A5 B AR AW KR, — AR 5 15t
i 25 FHAZ AL L 10 T BESE I 22 8% 0 250K FH B B 4
AT B R B TS B R SR A VE A .

PNEERRE S s R IR C B e vEs g

)AL AL TE TN LRI A AR



112 BeAe o 5t e

5 36 &

5l (radio frequency identification, RFID) 3% R 7E
AR ] b i ] EAT R A5 4R T TE AL M
RHE A H i RFID A, % d 7 3Hid i 17 52
R GO S N T e R B B L P S T
TAE. B & ARG-US R4, £ 2445 RFID
PRAE U R A G B . Horp REID #5345 4 A
TEARZE  JE R T ML F 30 IR A A TR
WAL AL . RG] Tz T AR RERE A
B Al i ) A [ 5 7 i 9 A7 A %0 i ok AR T
SEE AR

RFTD J& iz 4F ok [ 4 A T 3 % Ji e R i — Fh
e =0 A 3 PO FAR, Hode R R 72 T 3E
F b, n] S92 B 152 BOA J8 AR 1 B, n] A ey
B Wik, v S B IE R — ) — i )
d BT TR S AR I B R 0 G AR AR R B
AR 2 A BUGBERA R B
PRARZS G 0 BOR T LT 1 W 2 O [ 3R 8 o M
BHR P TAER K .

1 RFID &% AR

Xt RFID 2 S8 47 0F 55 » B3 [ 2% 41
BHLRE A BA & Jm Rk . 2 0 R G RS UE
T AT AR G B AR BE L BRI T AT
DLW &R TR B A RFID R 4. i #%
FHBH R 7 A Xt REFID £ 1 52 Wi (19 38 A B 52 »
ikt T AR R AL A AR X R SR T il RFID
TR BE NS L AE 3 1] A% R B Sk

B Rt /SR G R R 7 R S T G i
TR I TR A AR B R AR

T B BOPF AR o B AL AP S A
e AREHLH] . R G0 R TR — i DX
M A A+ T 3 IR AR TR Y R P % S R T A
25 S RN 3 A 2 AE R bR 77 E I 8 ALk 1) S A3
L AR A RE AT B S AR S SR R0 G
Woe 5 2 S R 3 HEBR 15 5 DUAR » il i s e 4 U
19 57 5 A5 e A SUBEUL (R 5 i ek 19 2% 4% B A JE X
ek BE B M PO A5 B DR B R 5 5
AR A L U 1 B8 A e R B

WEREN 0L O 2 B — 0 A N EEATIT
KAt A7 AT IR 3 A B R DU itk K 25 2R 41 L
s o A A IDCRE IR G DU i 5 R 4l
Bk W& 1 BT REID RS0 H 28 7 4UAZ A1 R
2R ) S0 M 42 e 0 0 A L Y FL A4S
BLG 20 P SR AL 2 3 10 1 2 i A 45 5
RFID 3t 2. A R A 7% 3 st 2 50
W PR R o B R Y I R S8 A Bk AR .

2 B> RFID 5 SHI M

RFID $ A © 7 H ALY a4 33 400 5 I 5 o
REAL 8 B, 5y T B0 ) 4 R 2 e A R v X
RFID R G857 5 98 2 3 5 e 0 2 Wi T B R 5
A&k . SRR AR d 5 L TR A = ) 1 B0 A #
JE 1 3 25 VR G A A% 1 S BLRY . L TR A A
Ea)E LG SR S W mE 5. ik
& 42 Jm S TS P BT, LA A A et 4 R
M. 23520 REID {55 19 1% . SR 28 —
H % 2, — /2 lE (polyethylene terephthalate, PET)
AR R A SR T bR 1) PET A4 R4 81 78

JE e

LIV
(Computer)

i
(Storehouse)

(Office)

FRES H I
I~ (Abnormal)

)
= 0

]
=

0 : 0
2 AL

1 RFID R4RE
Fig.1 RFID system



) ST T A TUEIN R ) B AR TE A PR B v 14 Rz 113

ML T AR b5 AT A A0 = AR 4 I R
BRI 0 AR 48 0 B N AR B B Y T B =z
Fb) o SEI a5 R 76 i T hR 2 5 S I 4 e 1
FEESH 10 m W45 T W5 PET bORHE B i3
A AR R R R s Z S . 2§ PET
R A F) 3 mm B LR Al R F] 100%,

3 BUESEENRN

TETFCas (] B EARE AR iR iUE 5
9 B {H (received signal strength indication, RSSI) AJ
PIHE #5245 REID ¥4 Z HEEE D
D = A X 10t/ (D
Ao B s Loss %8 [ 4635 Loss = % 41
2 — B 55 9 B (RSSD — R AFE .
ML AR A REID W 45 % [ € 4 )5, IR 3 7E
e —FREE T HE W AE 5 B 2 R E 1Y, 2 RSSI
1B & A2 AR A I U AT A Sk M F AR 2 R AR T AL
AR5 58 B B AN B € L AN BE 1] R AR 4 RSSI
AN TR KB T % . BRI WSS IR
T R A W) PR B RN AR B Bl 1 OO A B
T3 M Je 15 AT AR A 45 5 5 AR 1 ok T W I A
ThR & A BHRE R & KA 7850
3.1 ANREBX RSSIER S0
W 3 Y HL bR 28 0 A BE S S A AR
Imi b, REH 2 s I — KB, 4+ &
200 min, HERAEHHE LY 6 000 4>, SEH I 45 Fl
T 25 PR B Wl N D3 A S & NI gl S g
W N R R s, LI ROR T 2,
2 Bl o AR AT S 9 BE Y RSST AE L B4 4l A
s g, W& 2 AW E B RT 400 A S 500 A
RSSUEHUE A B KB 3, A AR . X R

40 80 120 160 200
t/min

1——RSSI {# (RSSI value) .
2-——RSSI 145 i (RSSI fitted value)
2 NBUiE %) RSST{E 1 5 i
Fig. 2 Influence from human to the RSSI value
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Fig. 3 RSSI value of readers’ signal superposition area
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Fig.4 Difference analysis
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Table 1  Test results in different distance before/after using mercury sensor
UK B AR R A A UK B8 A% AR S
(Before selection (After selection
T B of mercury sensor) of mercury sensor) S IR

FR LI [H]
(Duration)

(Identification (Experimental

distance) AR R AL s 4 KL ER3/€ 1 AR R AL s 4 UKL S B UKL environment)
(Number of  (Number of (Number of (Number of = (Number of (Number of
false alarm)?  omission)? experiments) false alarm)?  omission)?’ experiments)
1m 0.5 h 1 1 10/10 0 0 10/10 ‘2% N (Inside)
1.5m 0.5 h 2 1 10/10 0 0 10/10 ‘2 PN (Inside)
2 m 0.5 h 1 3 10/10 0 0 10/10 % N (Inside)
3m 0.5 h 2 0 10/10 0 0 10/10 ‘% N (Inside)
5 m 0.5 h 2 2 15/15 0 0 15/15 =N LAh
(Inside, outside)
8 m 0.5 h 3 1 15/15 0 0 15/15 ESNI)
(Inside, outside)
10 m 0.5 h 2 2 15/15 0 0 15/15 =N Sh
(Inside, outside)
12 m 0.5 h 3 3 15/15 3 2 15/15 =N .Ah
(Inside, outside)
13 m 0.5 h 6 2 15/15 5 6 15/15 =N LAh

(Inside, outside)

7 (Note) : 1) iRIRIE L TR R ENH R G & B F 53R % (False alarm means the system sends movement alarm without the move-
ment of tag electronics)
2) WRAE BB THr 2 5 R G A N & 8 3h % (H K 32 % (Omission alarm means the system does not send the move-

ment alarm with the movement of tag electronics)
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