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Fuel rod behavior under RIA conditions has been studied by utilizing'
Nuclear Safety Research Reactor (NSRR) in Japan Atomic Energy Research
Institute (JAERI),'Jaban. In the NSRR experiments, it has been generally
believed that an axial power distribution in a test fuel rod is almost flat
due to the core length three times longer than a fuel stack region in a
test fuel rod. However, the axial poWer distribution in 4 test rod is
- possible to change because of the effects of both control rod position and
teflection of neutrons at edge regions of the fuel stack. Therefore, we
measured the detailed axial distribution of Y-ray intensity in test fuel
Yods to characterize the power profile and to evaluate the effect of the-
power peaking on the fuel tTod behavior.

Based on the measurement of the y-ray distribution in a fuel rod, the
power was observed to be higher at the lower portion of a test fuel rod,
and the effective power peaking was estimated to be 1.04-1,06 compared
with the average in a fuel stack region. In the NSRR experiments, a fuel
failure occurred usually at the lower portion when the fuel rod was
subjected to the energy deposition of 260 cal/g UQ, in axial average.

On the other hand, reducing the peaking by insurting 5 % enriched UO,
pellets at both edges of the fuel stack, a fuel failure did not occur
even if the fuel rod was subjected to 260 cal/g U0, in axial average.
This must indicate the strong effect of the peaking on the fuel rod
failure behaﬁior.

As the relation was observed between fuel rod behavior and a local
energy deposition in a fuel rod ha&ing a widely deviated power profile
in axial direction, it must be better to evaluate the fuel rod failﬁre

behavior based on the local energy deposition.
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Researching the failed position among the test fuel rods subjected
to around failure threshold energy of 260 cal/g UD,, the local energy

deposition was estimated to be around 274 cal/g U0, at failed position.

Keywords: RIA, NSRR Experiments, Power Peaking, Fuel Failure,

Energy Deposition, Failure Threshold, Fuel Rod Behavior
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M0 T, FME 2 6 4 cal /g« UO, D A BIERZETT - 0o AERTH, ABMHHEOW
BB S NI o 7e Fig, 1313, RERMEHEOHTIA I ARIE L7RRTH Do ARD
BH,LELtﬁﬁﬁ%?ﬁ%bt%ﬂﬁtﬁﬁm,Iw?%%ﬁi%&ﬁﬁ—#yfwmi6ﬂf
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NBTENN D, MEETHIcET 2RI -+ 7E, hREIHLTHILO S THS, —Hiic,
EHEREEE (25 » 7IMAMO U0, Sy FOEREN 1 0B XF KA U0,) TR, LBLLHE
ﬁ%®%ﬁﬁﬁwf,%ﬂX&wﬁ%?%?&@%ﬁﬁiw?%ébfﬁﬁ?éitﬁ%béﬂfh
Zo #CT, Test No2 07— 2 &[A—HROMBMEER, MARHMEEL 28 2 cal g+ U0 &

L7328 (Test N2 07 —3) #FHL 7. AEBR T, Photo, 1ItRT LT, BERSY 7
WOFHOWBSICY 5w 7 PR CTIRARRE S . AERBEOTENAFEL CHELCER,
WESOWMEIT 1 0% EE U, Ly FRS v 7HOTHINDIFTHEZYED Ly b =Ly
MERBTAUTE D, BEAEPHBOMRTREEMEERELED VTP 2710
¢c. Test No207—4, —5

Test No.2 07— 4, — 5, FLMAERBNTTITARTRTOSHPUTHERAMD Y — 7 (1F
(SHABOTHE L) 25, SRmEBoREz 5 » 7 S0iFhiclild T34k 9, HBRME
BOBETEMB 4 EEMEERED 4 cm THICT S UTHHEREZIT-1260TH D, Ihid, HEB
BERE DI H IO IZ B 0T, PLOBBHFERAGEBER 7 » 78Oy FHRITLETT
OEBLENELT, TEAEORELZLVF LRI TALDICHEELILEDTH S 58, Test No
207—4,—5 L b2 T10%EBMUO, by FEHLT S,

Test No2 07 — 5B\ Tk, HEE2 10 cal g+ U0, THEERETLL, RBRED
BB A M ARE Lice Fig, 1 4ic, SEREDEHEQETTIR ] 24 ORIERER &P OOEA R
HH A OAIERREE R T, A BT, FLOMARAE AR, PohRiDbIITHI
FTRTNBC EBG BN, BMERS v 2 DHANHIESOTHLE, FLEIINTEDH BEREDH
GREHHDE, T, BEZS v 7 FHTHE, FOENMELLED, 1y FHRPFEDLN
T,

Test No 207 —4iB0Tid, RBEE27 4 cal /g-U0, DREERET -7 FROFER,
HERMEHE IR 7 » 7O T E0R8 em bW, $7bh, BERS o 7 oD ITTH
B Lo BHEDRARD, MEMEEROFNEFABTHY, BICBEEBDOAPE >T . Fig.
15T, AERIcH 2 ARMEBOREBLEL, FLo@FE it I9hET T RERTIIMNE
BICY L1 - OB O T BE AR T B T AR, T, Fig, 15 @374 %F
— 2EABBMEEOKICRO Y, FRETE rERES lom BIRRELTHLLDTH S, R
BREVEER TS, — BB Y v 2T E DKL cm B, 2E D TRO U0, Rby FEEDL
DU, <Ly F OEEBTHEESECTHEDICHEL, FERTRHATOS VLA TIIEREC
fro CODT &L, BEHEORHIRMNE SBEBOEIAHICE R ENT A I EER LT 5,

104, AEE LY — X (Test Na 207-2~—5) Tld, #HEEREICHET £ {0 TEERE DR
EAEW L, Table 5 i€, 8SERK LI AEEMNEMES LPAE LRSREELTT . BT
~p ko, Test o207 —2, — 3T, RBEEERZEREMEICRDMT, Test o207 —
4, =573, 4cm FANFLLTHOMETH B, £9°, Test N2 07— 20RERERRIC
CoNTALE, BREEFREEBEO T HOARLIOECEERL, 4 FALD, 16507C (#1),
1600C (£2), 1560C (#£3) THoto X, Test 207 — 37T, 5%EMDOUO,
SUy b EANF Ty JIRICEOTHE, OB L TEEQ ERASBHI ST &850 %,
fi Test No2 07 —5iC20WTHBE, MT v JHERNT, RBBREHEQTLHIETH,
1270C (#2), 1290°C (#3), 12807C (#£4) FETHEUREANMMELTLL

7



JAERI-M 84-058
LM B
3.3 WEEMHRE

NSRR ZRICHBVTIR, SBRBEEQIARICEC THAHICHESE LTV BT EMN -1,
2T, KEITIR, COHANSTROESSREHEOEIRETICEDL S THON T HPIE20T,
MEERBREREOREE LT,

a. WAL 2BEHEOARRE

Photo, 21d%E &8 2 58 cal /g U0, THBEERLT -/ HBMEE (Test 200~5D)
Kvutﬂﬁﬁﬂﬁ®gﬁﬁﬁmﬁﬁéﬁLt%@fééo%ﬂ%m%ﬂzayﬁ%méﬁmxwf
AL LT\ %o F/, BEBOTHRICEWT, HEEREMSE -RCERELTED, ofinic
MEHEICE L2 5 v 7 BB D SNIOE LT, EHTREFSERIRD 0N T B
B L RS, 1 0BBEUO, <Ly PSBASATL AT, SH1 0mm EATHY,
U0, <Ly MNEOERENTS 5, COBBEERHT, CCi0 A2 0mm C50ETOH
TR DL VRS ETEOERAED Oh, RN S Ty bA 00k, $, ABEHTIEDL
SO, WIRSEDHSmm FARGZ 7 v 7 BEEL T 4

Fig, 16 (3L LR X SR & 1A h DREERAENTRL, »2, XRERES
NoFe 2y v F LD TH D, AXBEEHILSVTHEBE, BEHEBO FHRICEHT, WHEEL
GO, <L v b &OERPERE TR LI OERBROONE, COHREF, U0, &VW7
04 ORI TILEREAE G e dic Bbnk bOTHD, £/, WEEILY 7 v 2 24 Lrlinid,
VO, <Ly FEOEARBTSHEL EMBRD, COHATEUO, Sy FRIIKKEZRRSE LT
VB, Z OB, BREED GO T HEENSCORATHED LTS T EHELIRD. 72,
55 o WEEOBEENE, SF DHEEHTRIREESRGHPEL Sh B, TOMIE, &
BEAARE LT, BEASBILEDABE->TVRICTELLRHTH S, OB 5w 7 EHOD
FETHEEICEDLND, FRLABHEORETE, AEROACHELT, REESPWEL X E
(260 cal/ g U0, iIGEVWERTE, £TOREEBICEDLNTV S,

DLEDERICHOVTE &0 &, SRIBEEORGEOREZZOMAF FRBICEVTELL, W
S EREHELTOWBEEZEAB MRS, TLT, WEREORER, TRORSHHS, 2
Fh, 1 0BEERERS v 7 HMOTHID <Ly M 1EEL 2 BB DEicET, ZOEETEEE
DIBEDEERE L0 &80 5,

b, &R
STERIEHE DB TR 50T, RIBORE SHBEOMBAI DT, S SIHHIIRT 510, @
HBE A ERE L /o

Photo. 312REE 260 cal g+ U0, THFERATE~IUBEBOEITED < 7 =N =A =R
L bDThH B, MEEOME LU LR (¢, d) TH, U0, Sby hRIF vy 7HBA-TER
6%®@,UOz&VvF&ﬁ%%&@ﬁ@ﬁvvfﬂ%&EHTED,UOzAVWﬁB4ﬁEﬁ$
Uf@mmmoit,&%ﬁ%ﬁ@%ﬁ%&arwﬁc&ﬁﬁéocmmﬁbf,%ﬂ%@?ﬁ%
(a,b)Tu,Uog&vthﬂ%%K%<ﬁok%%ﬁﬁb,cm%%Tquz&vybﬁ
%ﬁmao1m5cam6,ﬁﬁiﬁﬁ,iﬁ%@Uoz&Vwb;@%%@ctc&ﬁﬁéo55
-
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€, U0, <Ly b EHEBEEDF v v 7IICR U0, — YA oA USHELTED, ZORHH
BAEICIE, Tk, EOMICHER LIRESED NG, T, MEROME LU LB TRMEEA
EofELT LAY oL LT, TH8TE, Aol EORANED NS,

CDESi, BEEOMARICENT, HESSLT U0, *Ly P OHEEORESH SMCRA
L7 EMHI LT, 22T, BMEBROEEOREELTRNICHETE T 5 onic, HBEOEEZEZRLRC
REFTZLOELT, WESETORIEES 2RE Lz, MER, B(LEE, XFERBEDR 7Y
U EREL, 208% ) FATHETAHEERNVE, BIUEOESE 1 204 ¥ 7 ritB0Th
MESRTRL A1, 1 20H 7 aic2E, 36 SORMEETHY, TOEETFLI, Fig.
1 7@, eI SO TEEOSHEY Y 7oA L, BIEBEESARAELERTS 5,
ARICE VT H, BEHEDO T HRTRALENE {, REEOATICRESHSHRTN L L4557
Do S5IT, BER Sy 7 MO TMEHST, RIEESS2McHmMLTEY, Ty FHRICLBH
B —F v S OEENERERECHEECRON TR LB R 5, '
c. MREMEEET RO ERRRIE

BEHEBEHEDEROEIL b, BMEBOEERHO—2 L L TRONIFEALT -9 THb, TL
T, REMEEOI SR AE(LS G ERON S, 2ADEHBMREHE (Test No 207
—2, =5) BKOWT, TuT 4 gk, SEHEEXSTROERREAEL . HER,
9 CHEIICHENBAT(LEET, 2HMITOVTI T o, 707 74 04— 2t L BHIERRE,
BB RS AT OREE L RC, Figs. 18, 19 i@Rd, Fig. 18k Test o207 —2
(B2 6 4 cal /g +UO,) OHEEILSVT, (RFAOERRATEER TS 2. ARHET
@,ﬁﬁﬁﬁ%ﬁéﬁmbf,E%%@mﬁmmﬁhf%mTﬁﬁmﬁﬁ¢Dk%m@ﬁﬁ%%aL
L, ERRIBEHEOHFRIC—RICEL LTV 3OTRZL, BREBNOEPRYELEDN
TB, THIE, HEBENIKEIAU0, <Ly b ORERLETLE—HTAC, FiPHEEDE
HBELNTVEEDEEL LN, N, ABMEHECE, MERy v 7 MK BREUO, <UL
g FAEALT VD, CDFs, HAAFICRET Ly FRRELEDESAONTIRVES, BF
B A IO AN AR - Rk 3 &, 1 0BEEUO, <Ly bORF v 7 ERHTHAES
¢%<@cfw5EMﬁ%b6ﬂ%o%ﬂ%®¥%ﬁﬁmﬁwé§%®£ﬁmcmf@,%MH@E
ﬁ%%&ﬁbﬂ%ﬂ,%ﬁ%&k%mﬁﬁ%Uoz&Vvhmﬂ@ﬁﬁ%®~®ﬁﬁé&%16C&
Mk D, ZDEE, U0, <Ly hDBBERE, RABRIWELTOLIEELONSIY, B
EOEREAOEHBRE, MHRHEAN LS AEEOMRER U THL, LOLIUHAND,
Fg.lS%Eé&,%w?u%%ﬁ1o%%ﬁan&va-z&y7®xw¥%f®§%%%
mLTHEH, Ho, FBLAxk, HANME0HPEEONIELED 64,

R, Fig. 192 Test No2 07 —5 (FeEE 210 cal /g+U0,) OMEHEILOLT, FES
MOERBAMNE LR TS 5. AEBRTH, SBREROIUT B LHRERRLD 4 cm T
~AFLLTHD, O, HANRICAE BEENRIET 5. ARIKEWLTH, MEHEOLTEE
AN S AEEOHBEER > TV AH T EHT 5,

Pll, 2 AD#REHE (Test 207 ~2, —5) 20T, ¥EHEOEFBEHE L FFERT
ik, —ROBMEHIZS LTS, MAEICHENSRIVE LTV AEHER, FOMASHIHEL L
MHLEEEDONS.
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4. & 23

4.1 HBEBEEO#HARLHIHOFMR

MicEgm L, Figs., 9, 10 TmLikLDIL, NSRR%%wﬁmfi%%WﬂﬁmwﬁﬂTm'
NAFEPELTOWE, ZORBRHEIC>0TIR, NS RRAEAITEL, ﬁ&ﬁt%ﬁrﬁﬁmbm‘_ﬂ%ﬁ
LnmEp o TED  EBAERT IBRICENT, $5L0RTOMEZELTETV 5, FlZI
&ALk&ﬁﬁéﬁﬁ%ﬂ%@%ﬁ%&@%%%ibé@ﬁﬁ,mfﬁmﬁﬁ%ﬁ&1w9%®8—
U T EDNTEDORAEIT T Bs %1, BAKBHERICEVTS, Ty VHBOE—F 27N
REREIC TR D W T R BT » 70|

Lis L, EEEEMEIERIC B TR, no0BREERICRETEEIDLVLDLEER, THIKE
LT, o b, EIEMEERTE, RBREE UL KRR E O EFRREER - T
FOERICET ARABREEEL, —AOBRBBICEHON/BEHRERTI ORBBRICE SV THE
BT Ete, &TAD, Bl LI, RBEHEHEDH I E O TRESHBERZFICFEL,
ZDrie, BRI L -TiE, KETEEEEPHBETOREFHICHESEL TR LARDS
hioo BT, BEHEOBELEVEICOVTRI T A58, BHERLEVETSHS 26 0 cal /g-U0;
@%@%ﬁ%mvwri,ﬁ%%ﬂ%@ﬁ&@@momf&ﬁLr&%ﬁ%ﬁﬁéccm%é,&%
ﬁﬁ@ﬁmﬂﬁﬁéb,UOE&vwbz&yﬁﬁwTﬁxoﬁlcm,%F%@&vyb&&w&
Loy b EDERMICRBLTVW S, WEEOEEHEC DL TRITTBE, L9 LB THE U0,
Ly h OREEEOLBFEMN T TEL ST SR, RAESEEL ST A - THLT LR
%6%?%%@?,%%%%?@£of%.%ﬁﬁﬁﬁ@é%ﬁﬁﬁ&?%%ﬁ,C@%ﬂﬁﬁ@%
Bz OWTHRICERT LAESH L EEDN S,

o oS RICOV TR, Bl ok

() I E L5 PP TSR OFE

i) BEIR S 7 Bl D T FRRDE
QZOKQHT%K5C&@ﬁX60CCT(HMNSRRCF@oTD%%ﬁT%@ %@ﬁ%%
BB T EERBEETHE D, s L, N EESE SR TH Y, B2y » 7 HOM
B EMEEE UO, <Ly P EANSHFCLD, FOMREEET ST LPBHRS,

0T, $FHEHIT, (DRI & DBEROH S TE OREORMBOMELSEL TN 50,
Figs. 9, 10, 11 OERCESWCEBARS . Fig. 2 0 c#ER%ERT . AT, Figs.
g, 10, 1 1iRUARBHEBEORBIH LT, 10BEFUO,; Sy PDRY v 7 &
#ED1cm NEITOREBEALKD, EhHIC s 1 B IEME & OFE FIRM L fce BUTR Lo TR,
EoDF— s I LT, TOREHEAERTENLAZODTH S, IOMUBERTR DR, &5
Wi OME VS REERS BN, AR S LT L L DK, OB I A HEED 3 cal
Sg» UQ . O#FATH D, b L I0gRic & 2B OMH:EOREIC DL TRAMSENTRS.
ks, AEITH, BERS v 2 HERICKRUO, Nvy ATV HHE (REAE227,258
cal /g UO, )&, BTH10BBFEUO, ~Ly FTHEME GREE112, 221, 260
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cal/g U0, YEKAMHTRRELTH D, WHCKESHERRD NGV, /o, NSRRKE
BT, MEIRY v 7oL E 0 LT 3 3.5 mm OFBERMICRENE TS TEEAEEZTE -
TWE, 2O, ZOBSEBE 2y » 7EREOFBRBOHEIY Fig. 20 THHEL/CELZDE S
I 15 B, WAK, BENERELTASE, Ll L2 E I @B o nTH AR
n, AR OEEZDEONEDEZEZ SN,

I DT D W TRETS 5. BIZD Figs, 9, 10 TRLALIKE, BBRBEBORER S
g 2 TR, ZOMWEDI 1 0 mm AL SHABE R 0EEYD, 25 v 7 BN TR I
FEL TV D, COTy FHRICESE E—F vV IRBRBEBOTHIKE V, X, OMEIGRERE
PBEP-ThdE VBT, 25 v 7 BTHOEAE -5 713, 25 v 7 EPLI LTH L2
BETEHD, id, 257 v 7HRLOHAR T FHRERNT, 24 v VHHNOFEELIZEFHFL
N ERG - TWE, COLINT y FHRILBRBNFCOVTE, WHFRIZET 2HOBH &
D7, L bR, BiRkLAaa®h &MEBEE 202 TEASLT LB HRITON, B
ﬂzyvﬁ%Tﬁﬂ%mﬁw5%@%@%mij1m+ﬁmﬁﬁﬁéﬁ%ﬁ%%o

FCT, BERY o W THABEICE T BRADMIT OV THL METT B, Photo. 2BLT
Figs. 16, 17 iR LARBBGECTHEORNREAS L, 2y v 78 THES 1 0mm EHOD
R+ 5 mm KBV TEREORENE LW &85, TLT, ZOEFCET SMANIRER
AT L TH D, BEIR 4 » 7 EiCH D 2EARORBAFICOVTIE Figs. 9, 1 0mLics,
2T, WIBLEOEEEORBBTERAEIT 7 Test 020 0 -5D DI #H (Fig. 10)
ZH0T, 5mm EETEFAEREL RN RBRMEHED r HERE L O FHE L A2 Aic k5
EBEIR S /W FHE DKL 0 mm BllH S TREHh T THANELL LT 5, Lrl, #BH
BORBOEE LT LSBT LIS LT o F, s oRERISHBRNIENTES
OEEIZRLTO LRSS S, L0, HASHEKS mm CEOFEEL LT EEZHES 7.
HREAE Fig, 2 1IKHdT. ARRRINTWE LI, RLBREORENE LV EZFIONLBER
gy 2 TFELY 10 mmABlDEE: 5 mm OFEEATR, MRy v s HpiucxfLT2.2, 5.2
%OHHEMDESD, ZOEBIRIKABTHD, PRI, —AKDOREBRMENEIL>NT, KA 4BDOH
MICAMT 2REANEDOBESNH L EEL OND, T/, FBLALERE, MERS o 7 HERICK
RUOQ, <Ly b BEFENTOEEETHEY, BERS v 78R TH1 0BEN U0 “Ly b
OBGIcIE, WALy FHESFILE L HAHENPE L, TO®H, CDHEHIOVT R
HAT, Fig, 2 LICSB TR LI, BEBRY v 7ERTH 1 0BEEVO. <Ly tOHe, B
IR &y ZEFEEL0 10 mmARORE = 5 mmOERET, dulifics LT, 8.0, 40%DHT
BASH D 6 BOMINE AT LHhED, Bk, BHAs » 7HTHID S mmWPETO
MERTIE, REC— £V SRBAEERTH, COBSTRE LLROBIHELH, LOE—+
VS EEICREHEBICE ST 5 EEHVEEL, COENORMEEL Ui, FX, RiFROM
FHAB TH, COMBOEEOREIRE RS » 7 FHLO0H1 0 mm AR EFL (RN LR
o T b,

TR, Fig, 2 1 CfHELAz y FRIRE, SBRBRESE RN THO, FLbe
LA LTS, FOHAMBAELED ST, BE RS » 7EROET 524 v 7 Skl
BEORAHE—F v I ORIZIZIFRICTH2 EZEA LN D, £72, Fig, 20 TRLAL Sk, #A5M
HAODEOBEEE DN EhD, NS RREEERTE, BERTORBBIIODVTIOL v F4)

11—
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Wik, BERS 7 HTFATHLO A GRTH1 0BERUO, <Ly FOBE H1.06) O
HAE—% 7, BEBEOREBEHCEEEZFATVELFALN D

4,2 BWARMEHSTEERUICBHEGHORS

NSRRERTE, U0, =l v r ORMELMBEEOIREEEY & ORITHRSH LR 60T
HBY, RABIBHEGCEBELIRTTRLIELANEETFTHELEBEI>ETHAL, LIAD,
AF T, PHORRBIC L VEEFHETE L Ty, ALEKREEEE, —Ricr, $EE
BE B HEBOFE LW & OBER, WHhWBTIEITIME L 2 E -+ v 7 EEE M L ORI
WTRHTERT LN S, £2T, ABTHE, WETLMEE SRR EERIMOLEEERIC L
0, 1 AORBREBEEICE W THSNRABOHEEY LR L ABERIC DX HICHEEL T AR
WTRHAETS, T/, HESOWRCHEL TS, BONKROE -3V IPFELTHHT L4054
HICELZLNLZOT, CORICOOTHE-MNEERET S,

BT, RBRBEEOIM MBS SIS 4 cm THICYT L LTHE L7/ (Test N
207 —4 and 5) KOVLTili~t, ZNoDERTE, RERRESFEFFICELTHETRS,
T OME X RS AT I E L Toicricwd, iR BI 2RASHMIIRSUMER-T5E, £C
T, Test o207 —4, —5BLOEERY Y —XTH5 Test 207 -2, —3iL20T, B
EBHOMATMORABRATML, CORARIBHETORSIRE & OBFRERD 2, HAKEAER
Bt Figs. 13, 14ESHTHFE L. RD/FEEE Table 6§ & Fig. 2 2iCmRd,. Fig.
2 2 ICIHEEBREER I VBN TOAWETRSRE & BAE & OREREERICTHG L. Test
N207 2 —XLTHONEHBEORSEETH-Td, BANLGARRANMIT LI LTI,
HF TRERSAEERBERTEON TV AWHEATESRE (PO LD+ 3 3.6 mm OfE) &
TR - ORIE L 3ITESICEEER S L 0N B, 0T, KEBRTE UARRAHOR
BT, UO: <Ly FrSRALTHBESTEEFES ICET LN 1 ~20oMTE, U0, qL vy b
HOBOBEINDE O AR LTS, £7, Ok, BEAGHE+HICHMTLILRES ST
ELRLT 5,

wiT, REELWETOERAMOEFEE OBRIC >0 T~ b, HREEELHOLEE,
UO, <Ly b HEEEL THEBELEMT A ERLDAETHLOTHLLEFEALONT S, LD
o, COERREIUO, Uy hEANBASNLIRAREMOEEBES L LB THREN D, Fig.
23 Test No2 07— 5K20T, HEASHEESFROPHOERRE (90°ARICE TS5 2RIEED
) A REOEEHELTRLAERTE S, A8, FAKIE, U0, <Ly b OBiZRRICE
SNTEH L AHEETERAFROERRET L TH B, ARV THLE, HEREHIE, RBOH
CHB L 1B EOLRAEOERSRD SN 50, BEETREV, AXTIEH, U0, ‘L vy hOR
HEOHELD S, U0, (L vy MORLDHETAECHLTHECTNEL TS Litkd, #
NNCEFRROBA, BNESERTOSAMNBEEICAD NG, DD, —AROBREBICET LK
Koz Ra3R0 TR, BoNRHAREEEE L DOEREBHETIEL L,

Ui L, W icadass U3 RRinRad®2 7 0 cal /g - UO K2V TE, HEEDHK
BB L THEE L TELAEND B, {5, NSRRERTRUO, <Ly FOFEFRKED
T%,$HﬁwﬁtfﬁkL23@8—#Vf%%6%ﬂ%ﬁﬁﬁb,¥%ﬁﬁ®$ﬁ@ﬁib%ﬂ

_12_
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BAFEHLTHED, COM%, 270cal /g-U0, OREEIEIE, U0, Ny MCEEH
AN ER T A EESEET AL OB EEAONENLTH D, 250, BEMETICI 00 cal
g U0, DIvHvE-BREDESE, 244 cal /g U0, LLEORBRELD MOPMIHER
BELS, HL, IOBEORMEE, FLETOHRIFILNF—LLEbDEBEALNETH L,
NSRREBRTIHARES v 7Y rHAEEH LARSEIC KD, MEEHAREL TS0, £
SLRRARICT YT HAEMASE, 27 0cal /g U0, &b, 25D, D270
cal /g UQ, DRABITENTE, U0, ~uy FEANICHERL, ZOLHICHEE ORISR
NS B PIREMEA S B o

2T, COXANESAH S, WETRAMIO - ERSTRAEEREOSGERS &, —H#RICIIA
L& MERSEORMBTREEREITE -5, RBREEOTHTAS RAESEL T AR
BB Ei0, 1 0BEHUOHEIDTHS 1 7BE 2 7 HON Y » FMEICHBHAS SEMPED S
NETENEL, I, cm%%cﬁwaog&vam%%%ﬁkgﬁﬂtc&cxééma
FEAHLENEKL, COLIK, UO, Sy FDEREFKZIVEHS TR, <Ly b —HEEM
@%ﬁ%ﬁﬁﬁﬁ(PCMI)%¢L¢twOCQPCMImw%ngﬁER%ECéﬁéﬁE
B0 B, MEEZIC L D EESELD L-WEERE, TORATHREESBAL, J0FEVREICET
R LB,

CDESIABBREBOIRESREH+Z4 2L, 89260 cal /g U0, DRBEBLHALTHEL
FMERE T, ZOWHRETEORAE 27 0 cal /g U0, %8, ABMEELFOTHRAELD
b, THERT AR ARCERAR B LE L,

4.3 HERBHEOWREDORN

Bl E Clcik~<foBEic, NS RR ERCREABBEEOHARICHISEBET TS, 2Ol
DDA E CESIC T RETRECHBERANOER b+ ORESEbON S W, IR
ﬂgc;OE%ﬁ?%#%LtﬁﬁEw%AﬁﬁéoL@ , —iTis, EIELEVBERREL TR
UOz%HX?V7%®$Mﬂ%($M$@%i45mmuﬁ)Tiﬁﬁ%%%ﬁﬁcﬁmbTM%
59, ¥, HHERBOMENES S TS, B EOBEIFICBI > TEAEL T HSRED N
A, T, BEIZ S oo BEHORMEE b > TE OREELEOREBREEFM L TLFE
B ot &0 AR, WRLEVEAEORBEBHERICE LT, BIGRNTE RSB0 I
L7 iBEEE B L BT EHI L, D% D, HAFTIREMLANS RR EEXBRICLS
EOBELE OEORBEARA LIRS, BEALLTORBRMEBRMER Y » 78O FElCS
WTIHEDEEMNEL, WEED/ 5y /R OHFTELT %,

%CT,ﬁ&i?ﬁ%ﬁthSRR%ﬁ%ﬁmawf,ﬂ%%ﬁﬁ@&ﬁﬁ%%Tﬂﬂe7m%
d, AES DI, HETOMARECBERO THMICEE LTS MG 5, £1, FHIITRRE
AL EERIC L B L, ABR LBEEOD 1 AZRVT, TORBMER, 10 BEMEL
24w PEORTEED 1 7B 2/ HOMTE »to COTEE, COAEFTHEEDREORE
BERAB Lot l EERLTWS, b5, HAETEHANGA T SHEETIE SO THM
42, CONECHEEERENIDECETERL, SEKERIESSL L b, UO, <~ b
EBIEEREEAE LT, WEEON - AMEL OBRISET LA bDEBL NS, $/2, COBIR
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Table 1

Reactor Type;

Characteristics of the NSRR

Modified TRIGA-ACPR (Annular Core Pulse Reactor)

Reactor Vessel; 3.6 {(wide) x 4.5™{1ong) x 9™ (deep) open pool

Fuel;
Fuel type

Fuel enrichment

Ciad material

Fuel diameter

Clad diameter

Length of fuel section .
Number of fuel rods

Equivalent core diameter

Control Rods;
Number
Type
Poison material
Red drive

Transient Rods;

Number

Type
Poison material
Rod drive

Core Performance;

a) Steady state operation
Steady state power
b} Pulse operation
Max. peak power
Max. burst energy
Max. reactivity insertion
Min. period
Pulse width
Neutron life time

Experiment Tube;

Inside diameter

12 wt% U-ZIrH fuel
20 wt¥ U-235
Stainless steel
3.56cm

3.76cm 0.D.
38cm

157 (including 8 fuel-followered
contral rods)

62¢cm

& {including 2 safety rods)
Fuel followered type
Natural B.C

Rack and pinion drive

7 fast transient rods and 1 adjustabie

transient rod

Air followered type
92% enriched B.C
Fast : Pneumatic

Adjustable : Rack and pinion & Pneumatic

JO0KW

21, 100MW

117MW-sec

3.4% Ak ($4.67)

1.17 msec

4.4 msec {1/2 peak power)
30 usec

22cm
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Table 2 Characteristics of test fuel rod

U0, Pellets

Diameter 9.29 mm
Length 10 mm
Density 95% T.D.
Enrichment 10%
Shape , Chamfered
Cladding
Material ' Zircaloy-4
Outer diameter 10.72 mm
Wall thickness 0.62 mm
Fuel Rod
Pellet-cladding gap 0.095 mm
Overall length 265 mm
Fuel length 135 mm
Weight of fuel pellets 94g
Number of pellets 14-15
Plenum gas He 1 ata.
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Table 3 Summary of test conditions
Reactivity  |Energy deposition S
Test No. (3) (cal/g-U0,) Objectives Remarks
200 - 4C 2.76 227 1o measure un axial
power distribution
200-5D 3.05 258
230 -2 {70 {12 -10 obtain the relation
between control rod
15-7 2.56 221 position and axial
232 -15 3.05 260 power profile
207 - 1 steady state ({8 kws) [1o obtain the reation| Test fuel rod contained
between axial power | 5% enriched UQ, pellefs
207 - 2 3.05 264 profite and fuel rod | at both ends of fuel
207 -3 - 3.22 282 failure  behavior stack.
207 - 4 300 274 Test fuel rod was
) installed at 4cm lower
207 - 5 2.30 210 position from the core center
218 - | 3.06 261 *PIE
Table 4 Instruments of y-ray scanning system

measuring instruments

type

remarks

Detector

Harshaw Nal (TZ)
Type 12512/3

High voltage supply

ORTEC model 456

HV. ; 1200

Pre. amplifier

ORTEC model 113

Input capacitance ;
500 PF

Linear amplifier

ORTEC model 452

Gain ;200 x 0.6
Qutput range; 10V
Shaping time ;1.0 psec

Pulse hight analyzer

QRTEC model 455

Fraction ; norm
L.L;35%

Counter

ORTEC model {776

Timer

dual-counter - timer
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Table 8 Average and local energy deposition in the test fuel rods

irradiated at around failure threshold energy.

Energy deposition (cal/g-U0O,)

No. Test No. Avercge  Local at failure
1 200-5 264 280
2 200-5B 267 283
3 200-5C 258 268
4 200-5D 258 268
5 207-12 258 268
6 217-2 260 276
7 218-1 262 278
8 200-2-2 271 287
9 200-6 271 287
10 200-68 276 281
i1 200-6C 261 204
12 207-3 282 287
13 207- 4 274 282
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