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Accident analysis of flow blockage to coolant channels

of upgraded JRR-3, using EUREKA-2 code (1)
Masanori KAMINAGA, Youji MURAYAMA and Nobuaki OHNISHI

Department of Research Reactor Operation
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received January 5, 1988)

This report describes the results about thermo-hydraulic behavior
in the accident of flow blockage to coolant channels of upgraded JRR-3.
Analysis was carried out using EUREKA-2 code.

Flow blockage to coolant channels accident occur by some extra-

neous things which come from outside of the reactor pool, may block the

coolant flow channels of the core. If flow blockage to coolant

channels would occur, fuel temperature will increase due to flow rate

decrease of coolant channels. And at last, fission products will be

released from inside of fuel plates to the primary cooling sysfem due
to failure of fuel plates.

In the analysis, one standard type fuel element was supposed as
flow blockage channels, in the same way sa one of credible accidents,
which postulated in the JRR~3 safety assessment.

From the results, it was shown that about 16.7% of the fuel
element which was supposed as flow blockage channels, would fail,

assuming that fuel plates might fail when the fuel meat temperatures
riseover 400°C.
Keywords: Flow Blockage, Channel Blockage, Research Reactor, JRR-3,

EUREKA-2, Blister Temperature, Safety Assessment,
Credible Accident, Plate Type Fuel, Design Basis Event
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% ER &, TOMBRBRREOEIE LT, S5RERYN 1 RIS DEEE S h3FRTH 3.

JRR - IXBFORLEFMOIDOFE FHHFR (Desigh Basis Event, DBE) @
G TRE LP LR ORI T, FARTARKE L TEENRHNERD 14 TF v v
FVERE LBRAEC 2 LRBICRERIRSEE ICET 3 L L TEBREOBIN AT - 1.
1, ITHFEmIC B AEESREK (Credible accident) DS bHLEXHEH ( Major
accident) TR, FALOKBEREEMRELE LBOFLORKAER I L 22 ERET, H
BOFRE L AR BEE L BETNREER | KT 228 ERMP LRSS h2 b
D& Lt Thid, EETHRFHUEETSHS.

ZCTHEHE TR, BEEFRO I CERFHREIFAMICHAET AR E L CTRERNMMER 1 &
2HEEL, FOERBAEFHRFCBY 3 FLOMKHER ., HCBRNKEE, ROURTHEEAD
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6hD7 3 n TRMHER GIREER) RUSEKOBHEEERL O 5.

BRI EROKEWNE %S Fig, 220K T, EERREIEREZET R BREHR0BRU Z
NEFETSMBURHSRD, BEHRRZBIE (8K 25 EfH o THIZE D > THN S,
BEFRI OB IMREIT 6.2 m /s Th B, 7+ oV RBBEROKENFE%Fig. 23 IR
T, 740 7THRHERIE T REMERIGHERUREIR, LD, §lBBRASO Do
FIRAUA L i HIBBER L LTRBE XN 3. 7 4 0 7 RRKEE OMER K0 BEH FiE 34
56m,/ s THbo X

MENR 2, Fig. 22, Fig. 23IRTLIICU Al FHBEEOEM LAl 4€ (AG3NE,
NS THEALLLDTH B, REEHOU A1 B3, EE6B80 g/ cm* DU *Al,
2606g/cm® OUAl, RUAIHOMRB, P UBMMBER 1975wt B Thb, BEHUIER
X, A1&4& (AG3NE, X3HYNR) TTETW S, BEEHOBAHORSE5cmTdh

5,
2.2 FROHIARET 4— BNy IREHE

FOH AR, BEEGROHEE Y - vObe T, BREFERARU~Y U v LEKAHER
OEHFEIENEFNAI MRU BeMOT7 5 72 A LIBEFLT, o, MBI K 28MER
HRALEBLTHRALY -+ vy IFHMESA28ADLDE Lice ZODHIE 9 1 7 VBRBEFEL
KHET 560D TH B, Fig, 24 RZOBEEY 1 7 vOXBEFRAMHAHERTF (f,) RUWEH
FHARHERTF (1) 2RI BATR, oy b Fr Y Zd IBBEES L, Fy b F o v
FORHAR, BEEREO [, & [, CRHEERGHRUAAHET () ORMRAELES
BFE L Lo 1L, SEOMIRICBOTRBREERNBRRHIAHET (L)EEBLED-
72

MHBRBO (&, & {| OMDBEKM . &, BRICKXZFLOBNEEXT S &, REE
MAEB6KEAbNh, ZhENDERRDO LB TH S,

*) AGANEIZ [NEW ] LBFEINZEFHART LI =vLA2&T MTREMMABILY 5 v ARF
HF (CEA) &Pechiney it DHBTHRELALDTH B, 75 Y28 (NF) BRE-TH
Blesh ooy REOREFRILLCERENTH 5,
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2.3 MFICEALCHEI—F

ﬁbﬁ%ﬁ¥§ﬁ®ﬂﬁﬁd.EUREKA—Zmﬂ—FémUtQEUREKA—Zﬁ,zﬁﬁ

BRI STSEREIT D - FThH 3, BRI, PHFoEHIHIEBMIELLEVEL
fo 1 E B S ER LR O TRTFERNE1B 5, Bt ERCES5T3RIBEL LT, A
2 5 £ PNELC K R ERCEROEFEROEMEESELER LI 7« — Ky I RIG
Eh o5, BHRREMODS ZBHRUVEREMPORS £ — 2 7 7TREFERT, 27 TRAKIE
Y3 | REHEFHREEFEARL > TEFMLET B, £ -+ 25 7 LR HM BRI TOREM
L, B EEISEY: - REEFIC L - TROD T 2 RimEHEMR TS A Sh 3, BIMEE
i, HR, =i ¥ -, EHROREXEL#HHR | RTHEHTRHORELE T TH .

2.4 MIFRETN

BT 703, MABEICHE U OBREREEBHEIC S 7+ VA VRAE L bOERAV B,
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3B, B2~EATF vV AN, EERMHMERDEYF » 2L EL, ERFORMIED
AERCIRE LA bDTH S, BEF+ VA0, 7+ 0 THIBMERTHZ, Fig. 2.5

ICEOHRTER S B MK BHES (Region Number) %753, Table 21 iKF+ YALES
LENENDF + VEANVEEENIBHEROESERT, &F v+ VAV DOMKR ., — F5E,

E—FR3 TDUEFig. 261LRT, HAETEF v 2, F» bF e it d b, £—
FRZ T, BIAEICI05E LT,

e L TR, FLMBHAEEREERT 210K F o M F + VA VOTRBEA DRlIC S0 7
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RUFFIREBRY LG, RYAFEIHLTIRE 54, 0IHDRAY7 5 LBLOKIC
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B, BEFCEVTIE, BITEMEICT 3108 s — RO O TRIBEAF I 3 §itaE
DIEBELDNTERLIEOSDE LI, LEFT T —ADIBECASE 4 HHEBITODTHRED
BECGEOCODTH AL, TITRHNIL HCFIGEANTLICH T 2HIIEOINE & HE L TWiS
Wi, BT LEROBYBREFER L1-bD LR L - TRV, L L, Bk HicTig
ORELBET 5L TRTALODTHELELLNS,

—R RO TR BAEB IO Z - 158, MBRAEOBEERLVEV RS D b0, BEHM (B
B OBRESR, BEROBELRCLE K 75 - HR, BEM oL DRE LLER
R&BF4 FPHRICE DVBORGESHFEMENFFFRABETS 2, 1, 8%, BTFIE
BIhCE Lo, BEEEERREBLE LT3, Coke, FPLREAERESREL, &
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LT R CBIEETT .

AT CHE L | BERIMRMERORBHAE TR, 32 FORBHABSYRITER]
TEEIiIC, BEHo I BICREERER LB L, FHREL SN0 T~ LODIEECRBARE
K[CHLSNTLE Do CORHEFRBEERI, BEM GBEH) OBEHRRUFy 75 -
HBICLAUBHIRELCHPEADT 4 — Fiy VRIBEOHRITH 305, BIDOFE L it
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] RR - 3 DA EBHERORUSEGEMT i, NS THe L & BT T8
Afeflf Mg, FLEERCHEBMBICOWTEL2 ORELZRE LTRY, TOBRICH
FEAF 2 7TRRUS ¥ TRORGEAE et 3 2 HEFIHR OB B 2T LR %ERE)
AN cm,/min EESH, CHICLD ERYUOFEOFARCID M URICRINEh 2HRKD
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Table 2.1 Channel division of the Core

Channel Fuel element Region Number of fr x fz
number number fuel plats

1 6 B-6 20 1.74
a C-4 1.89

14 D-5 1.68

19 E-5 1.68

2 1 A-4 140 1.65
17 E-3 1.39

10 C-5 1.58

2 A-5 1.56

13 D-3 1.55

12 D-2 1.54

3 B-2 1.51

4 B-3 1.47

3 24 F-6 180 1.43
8 C-3 1.43

5 B-5 1.39

11 c-7 1.39

23 F-5 1.34

18 E-4 1.32

25 G-3 1.28

15 D-6 1.24

20 E-7 1.24

4 22 F-3 180 1.24
16 E-1 1.20

21 F-2 1.18

7 c-1 1.15

26 G-4 1.13

27 B-4 0.94

28 F-4 0.87

31 C-6 .67

5 32 E-2 96 0.62
29 Cc-2 0.55

30 E-6 0.54

-—6 —
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3.19 Fuel surface temperature at each Heat slab of Hot Channel
(Heat slab No.1~ 5, CASE 4)
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Fig. 3.20 Fuel surface temperature at each Heat slab of Hot Channel
(Heat slab No.6~10, CASE 4)
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