JNC TN9400 2001-019

PRIHE & T 5 A R L A SR

2000410 H

e A 7 VB R
Ktk L% v 5 -



FEHOLME L II—HEEE - Y - BEH T 3BERE, TREBHOEbEIEE,

T318-1184 PRIRIRABINE I H42 4 F a9
BREH 4 7 VB R
s 03 AR

Inquiries about copyright and reproduction should be addressed to:
Technical Cooperation Section,
Technology Management Division,
Japan Nuclear Cycle Development Institute
4-49 Muramatsu, Tokai-mura, Naka-gun, Ibaraki 319-1184, Japan.

IREY 1 7 VB HHEHE (Tapan Nuclear Cycle Development Institute)
2000




INC TN9400 2001 —019
2000 £ 10 H

PRELE A 06K — 5 2RI B FE BRI 7
(Fr5sss)
KH Rk, KB %2*
=5

BEESERREROBRNERD—2 L LTRFESHREFSRINLA TS, £4
EPUAT & 2D RIPHTEA LG EIE GRS 1 FAERRA TN S 1 5 56 0 FHEFE I3,
WA GRAEEHRVEBRRAEOH LW ATERLBIN LT, MERZEVWEE TP 2R
LSFHl L RFANCEHMT 5 Z AT RS TLAEDS 58T — FAEREh 5,
EHETIE, BEESGFRBEMEFROBRRHRL WS LFMEY - VO—-2TH 5
ASFRE-IV 2 — FOMBEBMEFETHL 2 ICT5 I L £ B, EEHNERBEFFL
ZN—FIE ) ER SN BBEESER— 7 AREDRBHAERBRORB 75 T
WIARER AT M L 7. TR, ASFREIV I — FIZSRINICGEMIBEESHE R
FICRETLE LB, FEY 7F v v AVICBIT 553 ¥ — 7 1RE & R ENCFHES
BT EWRALT,

*RELSFEL Y 5 — VAT AFWRES SundigmhE s v—7



JNC TN9400 2001 —-019
October, 2000

Thermal-hydraulic of Partially Blocked Fuel Subassembly
with Porous Media

Abstract

The analysis code for investigations of local subassembly phenomena, which has been
recognized as an issue of local subassembly accidents, has been required and developed at INC. It
is desirable for the analysis code to be applicable to various blockage conditions and random
position of the blockage formation and to evaluate conservatively on the safety assessment with
high accuracy.

In this study, for the purpose of verifying the application and issues of the subchannel analysis
code ASFRE-IV which evaluates thermal hydraulic phenomena in the porous blockage regions,
the ASFRE-IV validation analysis was carried out on the basis of the data of an experiment
mvestigation on a local porous blockage in a fuel subassembly performed by Reactor Engineering
Groop, O-arai Engineering Center, JNC. Calculational results indicated that ASFRE-IV could
reproduce the coolant temperature profile in a fuel subassembly and the peak temperature in the

local subchannel conservatively.

*Thermal Hydraulic Research Groop, O-arai System Engineering Technology Division
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& 2-1 FEREHIRT— ¥

iy SR A 37
¥ Y EE [mm] 8.5
¥ »E v 5 [mm] 9.65
SEBLA AT Flat
T A X AR—FHE [om] 1.1
TAXANR—}EEE Y F[mm] 200
Z v NEAXTEEES [mm] 60.94
3 2-2 BEREH
FAZEMHE sus304
AW RER [W/mk] 25
MEWRFEZE [mm] 0.3
RZEER =3 0.4
FAZESE X [mm] 35
F2-3 ER &M
REREA R REMEIEA L& | T2 - L by Ea5&HH
[C] [kg/sec] [W/em] [kW]
308.5 6.34 176.9 426.5

~ 14
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F2-4 HHMAY Y2 RE

%ﬂm—rﬁj 7R Aol Aoy | Avia R[]
Juvy | Favy - . . v %
. B[] e 2% | E[mm] Tk L
1 200.00 1~24 24 8.33 0.00 200.00 T SR B
2 250.00 25~54 30 8.33 200.00 450.00
3 22.50 55~58 4 5.625 450.00 472.50
4 15.00 59~ 62 4 3.75 472.50 487.50 AT
5 20.00 63~70 8 2.50 487.50 507.50 . o
6 35.00 71~84 14 2.50 507.50 542.50 * 7y 2 ES
71~84 . BAZEEL
7 20.00 85~92 8 2.50 542.50 562.50
8 15.00 9396 4 3.75 562.50 571.50
9 22.50 97~100 4 5.625 577.50 600.00
10 250.00 101~130 30 8.33 600.00 850.00
11 400.00 131~178 48 8.33 850.00 1250.00 FERIEF LR
F2-5 Bifr— X (BEH)
RENIE FVOL FARA FARL CVELLI CVEL2
RAEF7F v 42N 0.4 0.6 0.29 1.0
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F£3-1 ZAFEEREROY 7S+ R USE

HEHE BOTRZER | 2% HOAFIZEBRE & | DR
Rd FVOL
! [mm]
F7Fx AN S 7.6 0.52 - HEERR L T v /VEROEALS
(corner subchannel)
75 R 234 242 0.519 - BAZEER & 7 v oXETRE, BAZEER & RE
(edge subchannel) ERE. 220070y 7 OKEBEEH
F7F v RN 6,14 25.0 0.523 - BAZERR & 7 v NERE, BAER LB
(edge subchannel) BEE, 220070y 7OREAL
TTF v R 810,12 15.4 0.55 - SR E BEEEE, 20070y
(inner subchannel) 7 DEERL
¥ TF xRV 79,11,13 13.4 0.53 - FER & BRERBEEOERESE
(inner subchannel)

F3-2 s — A (HEK)

REME FVOL FARA FARL CVEL! CVEL2
FTFr AN LS 0.52 0.624 0.624 0.192 1.0
(corner subchannel)

Y 7F v 30234 0.519 0.623 0.623 0.193 1.0
(edge subchannel)
H7F v 2RI 6,14 0.523 0.628 0.628 0.191 1.0
(edge subchannel)
T7F xR 8.10,12 0.55 0.66 0.66 0.182 1.0
(inner subchannel}
F7F v AV 19,11,13 0.53 0.636 0.636 0.189 1.0
(inner subchannel)
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DC (15.0mm} «o
DB (5.0mm) DJ (307.5mm) @
DA (1.0mm) DI (200.0mm) Q
DH (100.0mm} - o
— I
CB (-17.5mm) CC (-10.0mm CD (-2.5mm 5 %
(3]
CA (-25.0mm) RE (450 7y K>
b3 4,
= 8
3l 8
m s
AA (-360.0mm)
| <
o
g
Yy ¥V
YA
Na Inlet

Test Section
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350 - 2 4’2—.500X8 2.500% 14 (P58
% g25xa 3790%4
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WA s W75
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AT — &%ﬁ&ﬁ&@tb@%?“)v—%y\ READINf D% B

kD HEEEFRENTL00ERK &, BEEFANTA—FIZPLTI V-
Yorans: K BEEOMEL LTHNTA 00 E L, £, TH NBLCK
EREERAEEROBHTH - 2h%, WRZBIEMETCT VT A — 7 BT EHOBEH
E LT, BELYHBNTH-OOLEHKILI~NBLCK D% & b | HEFFERAEDE
L ZOBEHOPIIHIT T B E L,

E51Z, UTOEEEHALIEAL:,

IBLCK(LL) : CV— 1 LN 0BHEHOHEIIET A2 0% HNT 5 -0 0ER,
NPB :NBLCK H» 2BHEOP THOE—F ARFAEOEEREZ 7 >~ b THLO0EH,
NBLCVK) ' K EHOMEHOMET T LT A -5 2o CV— 1 Of#.

T, ROEHEEUTOLIIIEBLL,

LBILK) : FZEHER K £ T 56 CV—1OM, #7F ¥ » 2 VMICHLTI@MED (A
Iy HDTXT FCH7F v 3 UMCELTIEBED)CV- 10} 7TF ¥ F N
o
LBIINK) : I EF N9 A — 5 ICBL T, KEBOEHOMELHERTACV-]
OA.NBEO (ANTXT ECNFHD) CV-1DH 7 F ¥ ¥ 2 NVESG.

CLBLILK) BEMBK 2N TA CV-1OA. #HFEA vy Y2 CBLTLER® (A
iyl HIXT LT#AFMA v Y2 lBLT LEED) CV-1D#EHFMA v ¥ 2
FS5o
IBLINK)  AEEFANT A—4IZHLC, KEBOHEOMELERTH CV-1
DN, NEEHO (ANTXT LT#AmA » 2@ LTLHFHD) C. V-
I DfAmA Y 2 %ES,

FEIClET A8 EER, B 72y 74 BLK ® COMMON X TES L7 {EL,
IBLCK{L, L)z oW Tid, #Hi-fpdE 7oy 74 LCBLK @ COMMON XOHTES L
o

COMMON /BLK / NBLCK, IBFRLFVOL(10),FARA(10),
1 FARL(10),DHBP,DHBA,DHBL,CSHAP,CVEL1(10),
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2 IBHTM,NDMY 1, TKBLK,HWB,HBLL ABLI,CEL,CVEL2(10)
COMMON /LCBLK/ IBLCK(IMAX_ ,LMAX)

T2 AEEE L-EH LBIIN,K, LBLIN,K) DK T % (IMAX_ XLMAX )X10 & L.
SIZ_PARM D HITH /12 CVMAX__=IMAX_* LMAX_%{HIhz 7=,

PARAMETER(CVMAX_=IMAX_*LMAX_)

LBIMWN,K),LBL(N,K) & [FB§12 NBLCV(IO) 3 EE L., BLT® X 5 {2 DIMENSION X
@ FF‘ —‘C‘E% LE L f:o

DIMENSION LBL(CVMAX_,10),LBI{CVMAX_,10),NBLCV(10),
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EEEOY 7 IV —F >~ READIN.f

(HEicMy 2 8yEaE, 870y 7% BLE © COMMON XTES, )
—) COMMON /BLK / NBLCKNBLCV{(10),IBFRI,FVOL(10), FARA(10),
1 FARL(10),DHBP,DHBA,DHBL,CSHAP,CVEL1(10),
2 IBHTM,NDMY1,TKELK, HWB,1{BLI,ABLI,CEL,CVEL2(10})

(PARAMETER(CVMAX_=LMAX_*NMAX_) #* f$i0.)
C—> INCLUDE 'INCCOM/SIZ_PARM'

(IBLCK(, Iz oW TiE, Fi7f-t3E7 0 v 74 LCBLK @ COMMON X@F TES,.)
> COMMON /LCBLK / IBLCK(IMAX_ LMAX)

(LBI(N,K). LBLIN.R)IDEE,)
C—> DIMENSION LBL{CVMAX_,10),LBI{CVMAX_,10)
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Crs+ BLOCKAGE INFORMATION
C
DO 7100 [ =1,NCHAN
DO 7100 L =NBOT,NTOP
LBS(,L) =0 _
(CV— 1IN OBEOBECB T A2 2B T 2 -0 0ER IBLCKILIMZ. XY FLVOFTF 4 ¥ 3T
Tibih 0% AH)
> IBLCK(,L)=0
LGSO,L) =0
7100 CONTINUE
READ(IRED,100) NBLCK,IBFRL,IBHTM
IF(NBLCK.LE.0) THEN
GOTO 7200
ELSE IF(NBLCK.GT.IMAX) THEN
WRITE(6,9900)
STOP
ENDIF
WRITE(IPRN,871) NBLCK
IF(IRFRIEQ.0) THEN
WRITE(IPRN,872)
ELSE IF(IBFRL.EQ.1) THEN
WRITE(IPRN,873)
ELSE
WRITE(IPRN,874)
ENDIF
WRITE(IPRN,876) IBHTM
(BETFAT A — 7 DA OREICH T 5 Wil £ AN TXT » & FEabis.)
C—> READ(IRED,110) DHRP,DHBA,DHBL,CEL,CSHAP
> READ(IRED,110) TKBLK,HWB,HBLILABLI
(#477.TXT iZ.'BLOCKAGE INFORMATION' & #&7R)
> WRITE(IPRN,880)
(K-S ARBEOEEEH ¥ T ELDOEH NPBIZ0 % AT,)
C=> NPB=0
DO 7110 K=1,NBLCK
(MEBOBEOMEIIET 2> & BA.TXT I2ER,)
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C—> WRITE(IPRN,883) K
(AWl - KEHOHEBOBENAED CV- I 2R SN TV 00 AN TXT 265 AAL,)
> READ(IRED,100) NELCV(K)
(MEKDOHEETN/AT A—F & ANTIT H 6 HARD.)
> READ(RED,110) FVOL{K), FARA(K), FARL(K), CVEL 1K), CVEL2(K)
(M K39 — 5 ARBEOHSIBATIT KUTO L) IER,
BLOCKAGE DATA ( POROUS BLOCKAGE WHEN VOLUME POROSITY > 1.0D-10))
IF(FVOL(K).GE.1.0D-10) THEN
— WRITE(IPRN,881)
(M K P TRAZOHAEENTXT KU TO X 3 KEKR,
BLOCKAGE DATA ( SOLID BLOCKAGE WHEN VOLUME POROSITY < 1.0D-10))
EISE
C—»  WRITE(IPRN,382)
END IF
(ZAW- 7= KEBOBEOPENAMNO CV-I126HR S AT D00 % AN TXT & b Endir,)
—> READ(IRED,100) NBLCV(K)
(FZE K OBZEEE 7239 A — ¥ % A TXT IoFR,)
C—y WRITEUPEN,884) FVOL(K)
WRITE(IPRN,885) FARA(K)
WRITE(IPRN,886) FARL(K)
WRITE(PRN,887) CVEL1(K)
WRITE(IPRN,888) CVEL2(K)
IF(FVOL{K).LT 1.0D-10} THEN
1PB =1
ELSE
1PB =2
(NBLCE ¥ E2BENFTCOR— 7 ARBEOREEI T > To)
— NPB=NPB+1
ENDIF
DO 7300 J =1, NBLCV{(X)
(HEKONFHOCV-10NOF7F v A VB BB A v & 2F 5% ANTXT & 6EEAAD.)
C—>  READ(IRED,100) LBI{(J,K), LBL{J.K)
IB =LBI(J,K)
LB =LBL(J,K)
(FEA K — 9 ARBEOHE. CV- I (BB HERKET 3 C L 2THT 5 b i, #5I BLCK(B,JB)
2K #AH.)
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C—=>  IF{FVOL(K).GE.1.0D-10) IBLCK(IB,LB) = K
LBS(B,LB) = IPR
(RERKOPTNHFBO CV-LIZonT, 209 7F ¥ Y AR EGFIA v & 2 FE+ B TXT ER.)
C—>  WRITE(PRN,280) J,IBL(JK) ,LBL,K)
7300 CONTINUE
7110 CONTINUE
(AN H— 7 ARAEOHE. BEEFVT 2 — 7 UAOBIEICHE T2 PHE® MO TXT K EF.)
IF(NPB.GE.1) THEN
C—> WRITE(UPRN,B889 DHBA
WRITE(IPRN,890) DHBL
WRITE(IPRN,891) CEL
WRITE(IPRN,892) DHBP
WRITE(IPRN,893) HWB
WRITE(IPRN,894) HBLI
WRITE(IPRN,895) ABLI
WRITE(IPRN,896) TKBLK
IF(IBFRI.EQ.2) THEN
WRITE(IPRN,897) CSHAP
ENDIF
‘END IF
7200 CONTINUE
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38 2 o 25 37 39
39 3 0 53 38 0
40 3 0 26 41 0
41 2 0 54 40 42
42 1 0 27 41 43
43 1 0 55 42 44
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45 1 0
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