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Joyo ATWS test analysis by Mimir-N2
YOSHIDA Akihirol), KUROHA Takaya2)

ABSTRACT

The study on the passwe safety test: by using the Experlmental Fast Reactor Joyo was
performed to demonstrate the 1nherent safety of fast breeder reactors. An analysis code: Mimir-N2,
which has been developed to analyze Joyo plant kinetics, was selected as a standard code for this
study. In order to increase the re11ab111ty of the calculatlon Mimir-N2 code was adjusted based on
the data obtalned through several' plant characterlstrcs tests carried out in Joyo.

| Throughout ‘an operat10na1 ‘data ‘obtained in Joyo, it is’ supposed that the burn-up
dependency observed on the power react1v1ty coefficient might be commg from the reactivity shift
caused by a depressnon of a thermal expansion of fuel pellet. Based on the relationship between the
measured power reactivity coefficient and the core averaged burn-up, the bum-up dependency
ment1oned above was estlmated and 1ntroduced to Mimir-N2. As a result, calculated core and plant
dynamms dunng the step react1v1ty response test, such as the response of the power range neutron
monitor and the coolant temperature at the core 1nlet / outlet, corresponded with the measured
value. Espemally, it was confirmed that Mnmr—NZ can simulate the perturbation caused by the
thermal expansion of the core support plate. In addition, Mimir-N2 was modified to be enable to
take intoaccount for the core bowmg reactivity;. which is calculated by the core bowing reactivity
analysis system developed for Joyo.

" The prehmmary analy51s of the plant dynarmcs during the ATWS events in MK-III core
were carried out by using modified Mimir-N2. Asa result, it was confirmed that the coré bowing

reactivity should not be neglected because it sometimes shows positive feedback characteristics. S

1) Reactor Technology Section, Experimental Reactor Division, O-aral Engmeerlng Center, INC
2) Nuclear Energy System Inc.
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= 2.2.1 MK-IIEE32Y1 7 IVIPOREE D EHE#KE

1 FEORR A F 1 8.793 8.820 -0.027
2 |14 6 52.763 52.912 -0.148
3 |E25 12 100.318 100.379 -0.061
4 |E37 8 60.030 60.383 -0.353
5 |543 21 147.643 144.126 3.517
6 |E57 13 71.121 74.596 -3.475
7 |CRUREERRH 2 6.757 6.689 0.068
8 |BRFEH 1 3.378 3.143 0.235
9 |MK-MiFD45] 3 23.128 22.977 0.151
10  |MK-I{F55 2 13.538 13.460 0.078
ggﬁ%‘éﬂ"’iﬂjbﬂ‘ 487.467 487.485 ~0018
11 |ARIRSHESS 10 1.589 1.384 0.205
12 |RRIRSRe 5| 28 4.444 3.875 0.568
13 (SR SHEA 144 22.304 20.596 1.708
14 |SMEIRSEB 48 6.002 5.180 0.821
15  |CMIR+MARICO 0.906 0.921 -0.015
16 |AMIR+SMIR 2.714 2.192 0.522
17 (Sl 13.970 16.332 ~2.362
g%%‘g‘j"_’iﬁm’ﬂ‘ 51.917 50.480 1.436
&5t 313 539.384 537.965 1.418
TSILFLAQRE 598.48 604.10
mEILFL- LI FLHE 487.47 487.49
BEILFL—-LBIUTLTE 51.92 50.48
CTRVAC PRV - 59.10 66.13 *'

* 1 604.10 - ( 487.49+50.48)
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& 2.2.2 MK-NE3MTT I7IIVIFEHNRER D EFHEER

rgpr|  mewmm || VEUZER| MAGHR | iR gika)
1 %1451 6 48.602 48.843 -0.241
2 |gE25 12 92.479 92.734 -0.255
3 |E37 10 69.234 69.798 -0.564
4 |EAF 21 136.380 133.481 2.899
5 |&E535 9 45,508 47.810 -2.302
6 CRITFIRIAH 1 3.133 3.469 -0.336
7 |BREER 1 3.132 2.734 0.398
8 IMK-IFE 45| 3 21.339 21.239 0.100
9 |MK-H{FL55] 12 75.034 74.758 0.276
Eg%'éﬂ"‘igm’ﬂ‘ 494,842 494.866 ~0.024
10 |[Y—<RSUERSHE | 1 0.154 0.259 -0.105
11 |REIRsEST| 7 1.071 0.940 0.131
12 |REIRSEe5I 29 4.431 3.895 0.536
13 SRR SHERA 144 21.449 19.974 1.475
14 PR SEB 48 5.729 4223 1.505
15 [CMIR 1 0.436 0.256 0.180
16 |AMIR+SMIR 2 0.870 0.708 0.162
17 |HIf#E 6 13.406 15.822 —2.416
g%%'éﬂ‘_'tgw"ﬂ‘ 47545 45.819 1.726
A&t 313 542.387 540.685 1.702

FTHILFLAOQRE 598.49 603.20

BEILFL-ERTLFLARE 494,84 494.87

BEILHL— LB TLTLRE 47.55 45.82

CIWVAR RS &% 56.10 62.52 *'

*1 603.20 - ( 494.87+45.82)
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#2.2.3 IRIF ik

FERE FHRA LRI F—(eV) s | BEALEIF—(eV)
THE|LSFATOR LR FER TEE|ISRHTORY EPE TR
1 1| 1.0000E+07} 7.7880E+06 38| 9.6112E+02| 7.4852E+02
2| 7.7880E+06] 6.0653E+06 15| 39| 7.4852E+02| 5.8295E+02
5 3| _6.0653E+06| 4.7237E+06 40[ 5.8295E+02( 4.5400E+02
1 4| 4.7237E+06| 3.6788E+06 41| 4.5400E+02| 3.5358E+02
3 5| 3.6788E+06] 2.8650E-+06 6 16 [ 42| 3.5358E+02| 2.7536E+02
6] 2.8650E+06f 2.2313E+06 43| 3.5358E+02| 2.1445E+02
1 7] 2.2313E+06| 1.7377E+06 44| 2.1445E+02] 1.6702E+02
8] 1.7377E+06| 1.3534E406 17 45| 1.6702E+02} 1.3007E+02
5 9] _1.3534E+06| 1.0540E+06 46| 1.3007E+02| 1.0130E+02
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