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Burn-up Reactivity Measurements of the Joyo MK-II Core

YOSHIDA Akihiro*, NAGAOKI Yoshihiro*

ABSTRACT

The core averaged burn-up reactivity has been measured and calculated for the Joyo MK-II
core. Inorder to evaluate the relationship between the calculational error of burn-up reactivity and
the nuclear data or calculated neutron flux, the burn-up reactivity for an individual fuel
subassembly(S/A) must be measured. So the burn-up reactivity measurement test was conducted
on the MK-II core.

The burn-up reactivity for a driver fuel S/A was measured as a substitution reactivity worth
between two S/As at different burn-ups. In the test a fuel S/A with a burn-up of 1GWd/t was
substituted by two S/As with 37 and 62GWd/t, respectively. The substitutions were carried out at
the core center(row 0), middle of the fuel region(row 2) and the border region of the fuel and

reflector(row 4). The calculated burn-up reactivity worth performed by the core management code
system "MAGI" was compared with the measured value.

The results obtained were as follows:

(1) Measured substitution reactivity worth(at row 0) between 1 and 37GWd/t fuel S/A
was -0.19 %Ak/kk' and that between 1 and 62GWd/t was -0.28%Ak/kk' .
(2) Relative distribution of the reactivity worth between 1 and 37GWd/t agreed with

that between 1 and 62GWd/t. The relative value normalized at core center was 0.67 for the
row 2 and 0.28 for the row 4.

3) The C/E value was 1.03~1.05 for the substitution between 1 and 37GWd/t and
0.94~0.95 between 1 and 62GWd/t at the row 0 and 2. It was clear that the C/E values at the
row 4 are higher than those at the row 0and 2 by 5~7%.

An analysis of the burn-up dependency on the C/E value of the burn-up reactivity worth is
being performed in detail. Presents, the PIE of the fuel S/A used for the measurement is under way.

* Reactor Technology Section, Experimental Reactor Division, O-arai Engineering Center, PNC
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I0%REVWHRTH -z, TORRELTIZ, MESERE CBEROREN X HE
AZbN5,

CNETO'MAGI"IZ K B MBEE S BERRIIPIEBR & £5% T—RLTWBD, =2
T, R4.2.1L—REBEHHEICK DRDEMK-IELORBEEREETT. chaH
WTHAFIRE LB OB Z — 5% LS R ORCEMEEHBE TS LY
0.03%Ak/kK) &7 D, "MAGI"&EERDE (£0.01(%Ak/KK)) ZHBHLS 28 &

2%, AEICELTIE, HE, MEICHWENRHMMEESH (PFD406) OPIE
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ERGEPTH D70, TOMREEE A THMPTEMETS TETH D, £/ K
4.215 085 — A, BEBH[000]1&[2CLIDC/Elii22% T—8T 248 [AC1 o2
i & 0 5~T7%F < A HFEMMAR SN, ZOREE LTI, REHEREEAL BT O
WFHREHRRENEL NS,

LD O RBEE EE & D Lk

MEK-TIFE DN BV DR R O FZRAE & "MAGI BHEE DO i % %4.2.2105R7 T, Y
A7V EBEL, R REERMEIZ-1.67+0.05]%X 104% Ak/kKk'/MWd/t), C/Ef#
131.03+0.03 (1o) TH 53,

ASEORRTESNEC 2RVFIOC/EEEEREES L LTEETSH &, /S
& —AM1.07. B20.98TH %, TIT T, RA2.UTRLEYA 2 IVIE, IZEFEFHEIC
ELTHD, REQH~RERHEPH~HaRBORBESEIL. BERKEEX
EN%, £IT. N¥—VAELBOC/EEZEET 5 E1.03&720 ., REFRED
C/EM&E3E—%d 5, Th&D, EFRLOBBERKISEMEDC/EMIL, MREEKREF

MR OERABEREFEEICLD. 0.94~1.100MHEICH RS HBADC/EMAHEE
SNETHD Z ENHERTEI,
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KA RBEIN G AT S % RGBT I AR B 522 45 T 0D L i
BOBIE Ak/kK)
T DA RBEIS S — > kL
A(~37GWd/t) B(1~62GWd/t)

[000] -0.19 ~0.28 0.70

[2C1] -0.12 -0.19 0.66

[4C1] -0.06 -0.08 0.72

X 41,2 BRBEIR BT ATAR U0 52 s AR Rt
INE — A INT— B &)
BUGEALIE | ROSHE FH it B I ity Kl (B 0HitD)
(% Ak/kk") (% Ak/kk)

(000] -0.19 1.00 -0.28 1.00 -

[2C1] ~0.12 0.65 -0.19 0.69 0.67

[4C1] -0.06 0.29 -0.08 0.28 0.28




% 4.2.1 MK-IFOOREHEERE

((ak/kk") /7 (np/0)]

=0 Fy ' g1 5 TYPE—I ' o 2 5 l @ 3 3 l =4 0B TYPE—-II ] | 5 F
| | | | l | | i |
[Jr1d 1 | 2 | 3 [ 4 | 5 | 6 I 8 |
P ! ! ! | ! ! !
v—2 1| 3.749E-05| 1.061E-04| 1.129£-04| 3.572E-04| 2.510E-04| 2.884E-04| 0.0 7.023E-05]
| | | | l i |
2| 3.124E-03] 8.708E-03| 7.269E-03| 2.919E-02] 2.155E-02]| 2.788E-02| 0.0 1.101E-021%
o oo
ol | | | | | | I
3| 4.746E-03| 1.326E-02| 1.128E-02}! 4.447E-02| 3.298E-02| 4.306E-02] 0.0 1.722E-021}
S
| | | | | | | |
B 4| 4.747E-03| 1.327E-02| 1.129E-02] 4.453E-02| 3.308E-02| 4.330E-02] 0.0 1.737e-021
| | | | | | | |
5| 3.1156-03| 8.692E-03| 7.275E-03] 2.911E-02| 2.159€E-02| 2.819e-02| 0.0 1.128E-02]
P ! | ! ! ! | !
v 5 6] 4.352E-05| 1.170E-04] 1.277E-04] 3.330E-04| 1.759E-04| 1.757E-04| 0.0 2.980E-061

* FLBIAME 4FTH

X E4¥] (244k) BMEFAKEE  142E+01 (% Ak/KK)

1.42E+01 X0.05=
1884k Hi=b : 0.71/24=

0.71 (% Ak/kk)
0.03 (% Ak/kK)

46016 OTVONL ONd
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# 4.2.2  MK-IFEDRRBER B O SEBUII & "MAGI" 81 Siiti o0 Lh g

A AR E Bk DB R EE IRBELRIK
(GWd/t) (%Ak/kk'/MWd/t)

) (d) #1340 A R "MAGI" C/E
15 69.4 19.8 29.2 -1.72E-04 | -1.72E-04 1.00
16 31.6 24.7 29.0 -1.69E-04 | -1.65E-04 0.98
17 68.4 22.4 31.7 -1.70E-04 | -1.75E-04 1.03
18 68.4 24.3 33.5 -1.76E-04 | -1.76E-04 1.00
19 68.7 25.7 35.0 -1.73E-04 | -1.73E-04 1.00
20 40.0 31.2 36.7 -1.67E-04 | -1.73E-04 1.03
21 68.8 26.3 35.7 -1.68E-04 | -1.70E-04 1.01
22 68.7 26.0 35.4 -1.63E-04 | -1.70E-04 1.04
23 52.8 27.6 34.9 -1.62E-04 | -1.73E-04 1.07
24 41.5 31.7 37.4 -1.62E-04 | -1.69E-04 1.04
25 64.8 27.9 36.7 -1.60E-04 | -1.70E-04 1.07
26 39.5 31.5 36.9 -1.64E-04 | -1.72E-04 1.05
27 30.1 33.1 37.2 -1.68E-04 | -1.72E-04 1.02

| — 27.1 34.6 -1.67E-04 | -1.72E-04 1.03

lo — ~ - 0.05E-04 | 0.03E-04 0.03

*) EFPD



FRIE S G BE A (% Ak /kk)
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AR ZE D THSNIHIIUA T DO EB D TH 5,

(1) HOFNDHRBES IS HEMAME L, BRI (IGWdA/t) h S Haskil (¥62GWd /t)
L TOHEA-0.28(% Ak/KK), FFerhill (K37GWA/t) FTOMAH-0.19% Ak/KK')
THO., MERELLI~2% TH 7=,

(2) ERZDOMEENY — 2 OMBERIGEME O, JEMEBITE S 7°10.7T—%
Thole. Elo. WEERICEMEDORIZMBERFRIIMEE/NNY — k5T, E0F)
DfE%1.00& U7, 55251120.67, $4%1130.28TH - /=,

(3) FLEEN—ADMRFTZITVY, RIEHREBULBR, $05 825 OMREER
SIS O C/EMEIE BRI B < —B L BREEFIHD SF Mk £ TOMBETL.03~
1.05, #HMFE TORIET0.94~0.95THh>7-. C/EEDBBENY — iz & 25
WO(REEEKENE) ICBIL T, BRERIEICAVWERBESEKROPIERRZREZ T
HMET D TETH D, £, REHEEHET 5845 OC/EMfII M 2 ERF & kL T
5~7% < B EMMR SNz,

(4) SR ERBEA ORRBERICEMEC/ Eff % BB D OMEE RISEMBEOC/EME % 4
BL. FLEETIMEL TWAMK-IUFEL OREGROC/EME B L=, Z0fk
R, PLOEBEN—-ZAOMBERETRRE (1.03+£0.03) 13ESE Z&EDC/EM 9
0.94~1.10) AHHFREN/ZETH D Z DR TE =,

(5) MEERGEMEZ RSEBMUTRD., TOREZFKEECAEMBREEZHS
MIZT B ERLD, FPLEERN-ZORERETRBEZ #MICEETZLEED
I, FEHCFORSFEORYUMEORIERETE2T I 2B ENTE,
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