530 B 2 K 7 8 B % # R Vol. 30, No. 2
1996 % 3 A Atomic Energy Science and Technology Mar. 1996

FHTIHES REAE M MASE BV SR IR ME 5 4

2ER AAY

(P EIE TR F T RS LB =%, J63T, 102413

BET SRR T P FCUEAN A TR AR 50 07 SR I B 300 108 5 408 Y £ PR AR T JE A TR 7
IR o b U R R AT A B A R o SRR A PR B R T S AT R R
WA RSN ME, EX LVR SRR BEMNFIRENREE 1% UN. HEoHy
T (HRGS) B 20 14 (1 AR FE, BBIA B R AR AR o ARIR DN B 7R 20 8 o F o s v gk, o]
VAR € B P R R R & B

XHiR T EBORMEST B FET TR TREYR

BT, 2 2R ST I 3 o 1 R Z OB WX S (i R 2 AT 2 2 TAEA
EEEEEHNERENTZ — XNZRBAFREETIE, e H T REY RGNS
B, BB LA R RS 1 TIEENRESARER, CRELE REBTHEEK
o

2P BREHRFE B IR 2 BT 7 88, AT R, RRET R S AW R E, 70 V47,
— S = R AR T ST I T K R A Z O i R BRI AR 20 AT (NDA) AR, HEUR T R Ktk
R, BET, XHEARE S Z AT 2 A A A E BT A EBOR AT,
LR RFE S RFE A A, SR AL AR 12 21 8] AT AR M R (PP UV Pu) & B . XUIHAR R
FAAT IR BB B E T AR R B A I A S A

1 B EEE

FZREMA AR RA Y R SR v STERAER A LA R S = OB R RE v HIRT (Al
%o B EAFY v BEHE TR E R Y, ZRBAFPHREEYNSES
R T 51 S W] S48 ) IR A AR S A IE B, S I R A S PRy R B AT AL
HIRREE BUS , 7RI E B W E 2 DMREFY 2 B, % H™ Cs 57 Cs M™Eu
51 Cs, A EREHERM 2 MR Z S BU ¥4 RIFALMERRDS, B

BU = AR, + B (1)

KR, HEAEEN v BUTER 2 MEEBSEZ L, A #1B A& REL

Woh H#1:1994-10-31 e BIME BCH H 1:1995-05-08



186 JRFRRFRAR W30k

ZHREH R TR SRR o SAE IR R HES (] 58 IR R DL RORORH ) 4R R 4 B S
""ﬂ*ﬁ‘?ﬁéﬁ ﬂﬁﬁﬁ:&%%(u@ﬁ U ) KT 10 GWd/t B, » 5 BU FER T 09 % E15F [R50
P s R A

= a(BU)* (2)
Aofon APribReReE T RS, ﬂﬁa IR FRERPFAHE SN FEMNE e 8 N
I AR, HAETEE A 3.0—4.5,

FH A& B 1 I R B (b AT AR R R ?’Jﬁﬁﬁtimﬂ%%ﬂﬂ%%@kqﬂ% ]
BP0 R 204 B RRFE 00, I 2 LE S 20 4 AT A Pu i &

KEE S HIE NDA Z RO (R B R T 24 {Wﬁfﬁﬁk@*% 7k+ Nt B 153
ST BT R, B A AR y BRI ot Rk s )

2 yMERK
2.1 BRBERE
EERHB R EENEZ RS S y . TAEA PLEE R 0 bR e SRR I
T fﬁ 2R SR 1 AN EEEM 2 AU AR, ] E B8 Ry BRI
HAT A Ab 7K A BT A e R 2 SR T AT I
By Wi B TR ORI o 41 IR R ) o AR A A A . R ATE R 1a MR, AR
)y MR S IREEZ A A R A, B 1 5 PWR Al BWR A2 A EE =
LH AR, EPFEETEE T H Be(y, n) RIS BH S 0 E v i HRGS MEM LR, HmE W
PLE R TE 7 i 018 0 #R FE 3l 18] 5045 75 & (R R §F
HTFAEFH RS BRI B RAGEEETH MBS EMHE ENER, 4R
—EE ALy WY S HE KR, X FFZERIX BWR A 4L 885 B, Xt H IR FE
[ A8 3 T AT I B DA B o 2R (A HE B B AR SRty il iy 2 A7
2.2 BJSHE v iB(HRGS)
B PR v i R B SHEME H 2409 HPGe IS RGEM KT ZBOBHA i B, [
2 KT 2B HRGS M B3R B R B E ., RS RS 6 FUAAKieid, @il 14
GG = e 0 R @ AT TR R E SRR S v
£ HRGS M 8, 38 5 85 Cs fE M RFE MM MR, X250 A Pu Rt FRABMEF, ¥ Cs
9 BB PR TL ARS8 (AR5 6.222% F16.689% ), H 38 HAAH X TR bl 8 Mt A ERK B £,
R, 7Cs 0 v WU BHE 5 A 4R TE 50 GWA/t TBENE R &SR, BRT, st
AF) LWR 2 {4, SR E M R EZ HAmELS N £ 1%, HFMEJLAAERNE
S U y SFERA B WSRO AR AR I A T AR R, B, 2% A Cs 5 Cs AT Eu 5
Cs v BOSTVE LU SR A 8 AR R EE . TERREE R T 30 GWd/ B, B {ITAY v A ST b 55 41 (R #E
[HIEEES:E | i R o
HRGS il &34 4 468 28 28 (1 i % A B 18] F0 % E08 [l 0 — Bk, % ' Pr 57 Cs fiVRu
PPV y BURPE L E . R A e R R, I AR 2 PR R 7R 4R IR R B B O
b, SRS RS HIET ] T, B 200005 () LR AT A LA R A2 4L (R 1S e ]
HRGS %38 % ANGE AL H 0 H 20 F el 34 W iy & &, (HrE AL & 2 4% Rtk



wmoll  SEESEESRE AR AEBORE T 187

i uI» @De; |
x & o
= -] %'@
s % o© .
= &
= 0, Ak © .
= | e ®
= g .
\ o
0. £ ]
I L]
° °°°3;9
T T © T

By o)

é""o’...§
Sgedededeebede

(
| 3
tnx

LA . L]

[ S—— N U e O
f ] 24 3R

e

1 PWR M BWR AR EEH oA
Fig 1 Axial profiles of burn-up for PWR and BWR assemblies
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Fig.6 Active neutron measurement system
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NON-DESTRUCTIVE ASSAY METHODS FOR THE
BURN-UP MEASUREMENT OF POWER REACTOR
SPENT FUEL ASSEMBLIES

Jin Huimin Liu Daming

( Department of Radiochemistry, China Institute of Aioric Energy, P. Q. Box 27%-48, Beijing,102413)
ABRSTRACT

The principles, methods and equipments of burn-up meastirement for power reactor spent fuel
assembly using passive and active techniques are described. The fork detector, a simple, rapid and
reliable measurement system, which is composed of an ion chamber and a fission chamber, has been
used to measure the burn-up of LWR assemblies. The deviation between measured results and de-
clared values can be made within 1% . A deviation of 1% can also be reached by using high-resolu-
tion gamma-ray spectrometry(HRGS) technique. The content of fissile materials in spent fuel as-
semblies can be determined from measured gamma-ray or neutron information.

Key words Spent fuel assembly Non-destructive assay Burn-up Active neutron mea-

surement Fissile material



