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LOCA analysis of BWR/6 for the ROSA-III test

Hidemi KITAGUCHff Mitsuhiro SUZUKI and Makoto SOBAJIMA
Reactor Safety Division,
Tokai Research Establishment, JAERI
(Received February 22, 1979)

For the experimental conditions of ROSA-III test, it is useful to examine
OCA phenomena in an actual boiling water reactor {(BWR/6) with computer code
RELAP-4J. For the purpose, the effect of parameters on the LOCA phenomena

were studied, including decay heat, physical properties of U0, and cladding,

physical properties of gap, pump characteristic curves, dischsrge coefficient
CD’ heat slab,_fluid volume and height of break location.

Furthermore, the effects of ECC on core cooling and different computer code
(RELAP-4EM (Mod 3) as another evalution code) on the analytical results were
also examined. In conclusion, the physical properties of gap influence LOCA
phenomena and core cooling most sensitively. Thé power control in the ROSA-
I1II test having electrical heater rods thus must be studied in detail, in
order to simulate the heat release from fuel rods to coolant in LOCA phenoOmena

of BWR/6.

Keywords: BWR, LOCA, ECCS, Core Cooling Analysis, RELAP-4J Code,
Parameter Survey, Gap Conductance, Heat Slab, Decay Heat,
ROSA-ITI test
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Table B—1 BWR, 6 OBIEAFETE

251—848

General Operating Conditions

Rated design thermal
cutput, Mwt - 3800
Power level for engineered

Core average void fraction,

safety features, Mwt 102% rated | Active coolant flow ares

Steam flow rate, at 420 °F
final feedwater temperature,

millions 1b/hr 16.351
Core coolant flow rate,
millions 1lb/hr 1225
Feedwater flow rate,

millions Ilb/hr 16,308
System pressure, nominal

in steam dome, psia 1040
System presaure, nominal
Core design, psia 1055

Coolant saturation
temperature at core

design pressure, °F 531.1
Average power density,

KW,/ 1liter 51.3
Specific power kw/'kg

(U total ) 23.7
Maximum .thermal output,

kw ft 12.3
Average thermal output,

kw Tt 5.4
Core total heat )

transfer area, ft 85,042
Maximum heat flux,

Btushr—-sq ft 324,700
Average heat flux,

Btuw’hr-sq ft 146,260

MCPR of reference design
thermal output boiling
transition design

correlation , referencel >1.24
Core inlet enthalpy,

at 420 °F FFWT, Btu/lb 529.9

Core inlet temperature,

at 420 °F-FFWT, F 534.6
Core maximum . exit voids
within assemblies, % 75
Core support plate

pressure drop,psi 21.4

Average orifice pressure
drop
Central region,psi 8.6
Peripheral region, psi 17.1
Maximum channel pressure
loading, psi 14.5

active coolant 0.412
Maximum fuel temperature, °F 3031
per assembly, in® 1550
Core average inlet velocity,
ft/sec 7.2
Maximum inlet velocity,
ft sec 7.6
Total core pregsure
drop, psi 25.2
Core support plate
pressure drop,psi 20.8
Average orifice pressure
drop

Central region, psi 8.7

Peripheral region, psi 17.5
Maximum channel pressure

loading, psi 13.7
Average heat flux,
Btu/hr—-sq ft 159,550

MCPR of reference design
thermal outputboiling transition
design correlation,

reference 1} 1.24
Core inlet enthalpy

at 420 °F FFWT, Btu 1b 5281
Core inlet temperature,

at 420 °F FFWT , °F 533.2
Core maximum exit voids

within assemblies, % 76
Core average void fraction,
active coolant 0.427

Maximum Fuel temperature, °F 3337

Active coolant flow area
per assembly, in 15.50

Core average inlet

velocity, ft sec 7.2
Maximum inlet velocity,

ft sec 7.6
Total core pressure

drop. psi 25.9

Design Power Peaking Factor

Maximum relative assembly

power 1.40
Local peaking factor 1.13
Axial peaking factor 1.40
Cross peaking factor 1.96
Total peaking factor 222
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Table B—2 BWR,/ 6HBHKT— £
Height | Elevation
Flow and of Bottom | Minimum
Path L.iquid of Each Flow
Length Level volume *. Areas
(in.) (in.) (in.) (sq ft)
. Lower Plenum 216. 3 216 3 —1525 1051
2163
. Core 1644 164 4 638 1530
164 4 includes
bypass
. Upper Plenum and 1723 1723 228 2 66.35
Separators 1723
. Dome {Above Normal 3253 325 3 4005 3436
water Level) 0
. Downcomer Area 3183 3183 —120 69 3
3183
. Recirculation Loops 401.5 —3945 | 1449 in°
and Jet Pumps 4015
(one loop)
*Reference point is recirculation nozzle outlet.
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|t . .
3800 MWT |, | 1648610 1b/ hr 16.308X10° 1b/hr
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178000 lb hr
535 °F
5298 Btu lb

122.5X10°
7 1?/“ R S
& Al
=R 9.9Bt
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Table B—4 BWR/ 6ENEHFAZEE
Reactor Component Initial Steady State
Value (psia)
Core Plate and
Guide Tabe 229
Shroud Support Ring 258
and Lower Support ’
Upper Shroud and 3.7
Shroud Head )
Channel Box 127
Dryer 0.3
®
PV
RECIRCULATION /t:
OUTLET j RECIRCULATION
L — - ) INLET
$ FLOW CONTROL
VALVE
RECIRCULATION
PUMP
DISCHARGE SHUTOFF
SUCTION SHUTOFF R — VALVE
VALVE |

—

BYPASS VALVE

Fig.B:-3 BWR/ 6#HHEET 1 »OBR
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Table B—5 BWR, 6 BEBREZEME

External Loops

Number of loaps 2
Pump Sizes (nominal o.d.):

Pump suction, in. 24
Pump discharge, in. : 24
Discharge manifold, in. 16
Recirculation inlet line, im. 12
Recirculation bypass line, in. 10
Design Pressure (psig)/Design Temperature( °F).

Suction piping and valve up to and including pump suction nozzle 12507575
Pump, discharge valves, and piping between 1650575
Piping after discharge blocking valve up to vessel 1550575
Pump auxiliary piping and cooling water piping 150,212
Vegsel bottom drain 12757575
Operation at Rated Conditions
Recirculation Pump:

Flow, gpm 43‘1005
Flow, lb/hr 17.8X10
Total developed head, ft 810
Suction pressure (static), psia 1039
Required NPSH, ft 115
Water temperature (max), F 535
' Pump brake EP (min} 8370
Flow velocity at pump suction (epproximate), fps 41.4
Pump Motor.

Voltage rating 6600
Speed. RPM 1780
Motor rating (hp) 8900
Phase 3
Frequence ) 60Hz
Motor rotoer inertia (Ft ) 21,500
Jet pumps:

Number 24,
Total jet pump flow, lb/hr 1225x10
Throat 1.d., in. 6.40
Diffuser i.d.. in. 14.7
Nozzle i.d. (five each), in. 1.24
Diffuser exit velocity, fps 25.5
Jet pump head. ft 883
Flow Contrel Valve.

Type Ball
Material : Austenitie 88
Type actuation Hydraulie
Failure mode {(on loss of power or control signal) As is
Valve wide open Cy (min) 8310
Valve opening and closing rate {min‘max) percent of

max stroke per second 10 to 11

24

Valve size diameter, in.
Recirculation Loop Block Valve!
Type

Gate valve

Actuator Motor
Material Austenitic S8
Shutoff leakage, cc/in./hr 2
Valve size diameter, 1mn. 24
Recirculation Loop Bypass Valve.

Type Right angle
Actuator Motior
Material Austenitie 85
Shutoff leakage, c¢ in. /hr 10
Valve size diameter, in. 10



JAERI-M 8185

ales s s 0's 5 é e g
LM —

-
[

=
O . [ - ' qu
s’sn's :
|0, 58 N
f s

s
bk L.

FrrAAFRy 2R

Fig.B. 4 BWR/6 4 LK B B



JAERI-M 8185

. pPEFEA TV}

5

Fig.B. 5 BWR/6 B # % & #&



JAERI-M 8185

0.241

Nl e/ W e J
_ : g ,
(DO000000): BOOEOE®ER)
. [OCO000OCH! 60O
¢ [O0O0OCO00|1lCOEEE®EE®
\JOOO®OOOO|| | [06ee®e6G
6cccooo FOOOROOR®
elelelele’s ] ls:elaletolelola
i) leleleleteio & O®@@®@ _
ﬂ@ooooo.&&@ OO®oo
ILP m 1
Yol ooooog;am
OdCOOOOO 333 #
ole sleletelote] I IE NS
OC0RDOOG oY
L Fa
sle]elolelolole] lnd NS
00000 (L )
i Y

™
-
[

Fx iy 2R

® vA—-#—1

#4 in

BWR,/6 # ¥ £ & & W W

Fig.B. 6




JAERI-M 8185

6.5

/— :Pﬁml&ﬂ v M

14 BOCEASNDES

e L

Hy TN
Y kS Fy b

s /_%‘F:Eiﬂ:‘ﬂﬁﬂﬁ

By TNV 5y b
Bff in

Fig.B. 7 BWR/6 % @ &



—d

T'

#

# /dﬁﬁvzﬁ—r

5| SR

z .

1

r 7

JAERI-M 8185

FyYANKy LA

< R

HAVFa—7 _f:
.
N T
- ﬁﬂ x
WV - Z
9 v
> b
N
o S—

' l \ﬂ%ﬂ%ﬁi@

Fig. B. 8 BWR.6 % L F ¥ © M n

—100—

ATy



JAERI-M 8185

Y LFie s
4wy b

47 AN

F 47—

Fig. B. ¢ BWR. 6 = v F#>» 7HE

Vi4 7 7e—
op

P e T o—
&P

Fig.B. 10 BWR/6 vz v b 7CHFEBHEE

—101—



JAERI-M 8185

k\‘/ 7 L& hEH
Motn
t Lo sk

RN J—

O N N
N

|
* n

b & DIk

ga
{ TURNING VANES)

VTr.AT/\\V PR

Fig.B. 11 BWR/6 =A¥— s+t vr—2—NOMA

—102—



JAERI-M 8185

R N NN

R LRSI B~ LS Y:J\;Q [0+ I %

O O NP ORI OO
ot [~ BN A" BN S AR - e B IR R~ BT A -
TNt ¥

FEQLO S X

BWR/ 6 A%+ — 4 ¥ 35 4% —

12

Fig. B.

—-103 —



JAERI-M 8185

Table B—6 HPCOCSOCHHAME (ROSA-TMOHEIRT)

BWR, 6 ROSA-TI
N 1 (100 %) 1
i £ 7000 GPM @ 200psid MA X{&
1650 GPM @1147psid 264 GPM @ 1264 psid

9100 GPM (MAXfE)

6.6 GPM @ 1176 psid
LEMED 14 % THIHEAETS B

B 80~160 °F 1 i
s A 0~1150 psig
HEEK 5 |200peig TI100%ME
7K W | BWAKFEREE > 2 HPCST (High Pressure Core
1.7><105 gallons Spray Tank)
MR RBEY TV arT—n | KR 396gallous
= iz AC Bus No.1
DG ( v—E¥AREH) C
)-:‘75‘])-— C
Fig. B:13&MR
EAME | LB AvFarFr—~yF v Far TV —~y
ik, TEIvra
e fEE BEFFAKEE(V<r2) P VKA
M54 AEHE A =
‘ T =T ARAL y F
&k fE 5 BRFFEKES
EATTO (FBEEHAL XY 7VRERRELCR
i M 237, B2 T80 5, Z2%

HLEHTAEDBATH, FEEEME
FlRICE A LB+ 5,

— 104 —
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Table B—7 LPCIOREME (ROSA-MOHEITT)
BWR, 6 ROSA-—II
= 3 1
ot | B | 7TA50GPM/1 %# @20 psid | MAX{E 1189GPM @294 psid
8940GPM/ 1 % (MAXTE)
7K it 80~160 F H® i)
pad A 0~210 psig

B REE /) | 21 psigT 100 %@
7K Bl 47 veyvyer?—a LPCIT (Low Pressure Core
Injection Tank)
ELKE 1783 ¢gallons -
Ez B | ARE (RTHBEBMTE)
AC Bus No.2
DG A
)\'\y'ﬁ"lj-— A
BRM (BT BmBTE ) RU
O %
AC Bus No.3
DG B
Ay FU)— B
EARE FLlHx—2y— FLERR A= 5 —
REIBERERL - TR T2 g~
H(ELrOr—7 )R Z, FTEHF v
+ A
B E S LPCSERL
& Ik & & ZL(==272)
HAZFTOD LPCS&EMEL
i fH

—1056—
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Table B—8 LPCSOHEME(ROSA-NCHEIRT)
BWR, 6 ROSA-TII
* & 1 (100%) 1
i B | 7000 GPM @122 psid MAX{E
9100 GPM(MAXTE) 264 GPM @441 psid
7K =S 80~160 °F ot =]
= A 0~289 psig
T EEHE N | 122 psig TLl00 %R
7K Bl Y7y ¥yayT—n LPCST (Low Pressure Core
Spray Tank )
Hxh7ZKE 396 gallons
& ## | AC Bus No.2
DG A
/\“?ﬁ"-l}-—- A
Fig. B-132R
FAMEB|EBIvFIarxTvr——y M FART -y ©
ik, FTHI v+ a
rEEHE B EFEAEE (var1) PV AKAE
M5 Aw L AENE 24 =
T =4, FTNAAA 9 F
2k & 5 ZlL(=w=a7Tnr)
HEAETO | FEEEELLH Y THERRELCR

B i

53T, BRK2 T 5bH, RE2EE
HECHTLHDBATHE, EBEED
LEASATHEREITE, 408
b,
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Table B+9 BWR. 6 ECCS >4 O34 7 ¥4 X

Nominal Pipe Size
(1nches)
1. HPCS Line .
A, Pump discharge to valve 16
B. Inside containment to RFPV 12
Total
i, LPCI Lines
A, Line—doop A
1. Pump discharge to valve” 18 and 12
2. Inside containment to RPV 12
Total
B, Line—Loop B .
i. Pump discharge to valve 18 and 12
2. Inside containment to RPV 12
Total
C. Line—Loop C
1. Pump discharge to valve’ 18
2. Inside containment to RPV 12
Total
f. LPCS Line
A, Pump discharge to valve ™ 16
B. Inside containment to RPV 12
Total

*Valve located as near as possible to outside of containment wall,
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....}...'l_,.,*,...2|||Q'uny-3‘---fnllIaui'l.l'lvbtnvc‘-cllbvl.u'liotT-lo-*cunvs

mi4wEM ByR DELTM=0,002 SEC FOR 5-22 SEC
-

* PROBLEM DIMENSION

E 4
0lL00L =2 9 510 25 & Q0 3 2 4 1 3250 5 % 1 1

L

. INITIAL POWER (MW} o+ [MPLICIT =EXPLICIT -PORTION MULT[PLIER
-+

Q10002 3388, 1,0

»

» EDIT VARIABLE

* . .
020000 AP 11 AP L AP 2w 31 Jw 32 J¥ la ax 1% SR 21 ML &

*

* TIME STEP

”

030010 2 1 5 0 ,001 , Qo003 + 01

p3gez2o 1 2% 3 O 0L , 000001 W3

030030 1 % 2 © ,0% 000001 5,

030040 5 100 & © ,002 +0C0001 -

0300%0 1 2002 0,01 000001 1000,

*

* TRIP CONTROL

-

a0l 1 1 0 0 4C.0 O

p4G020 1 -4 3 C 80, g,

p40e30 2 1 0 0 0, 0,

g4000 3 1 0 O ,001 [+

Q40050 & 1 O 0,002 0,

040060 % 1 0 O 3.0 -0,

ce0070 & 1 0 0 1000, 0y

0s00B0 T =5 & G 2L.5 26,5

0s00%¢ 8 1 0 C ,001 1000,

040100 9 ~5 4 0O 21.38 120,

-

» vOLUME  DATA

k-3

050018 0 O 1039, =1, ,139857 1548, 22,25 22,25 0 224, 0. 29,92

030021 2 D 1028.,28 -1, ,002448 6703, 12,25 3,27 0 leb, 0. 41,75

050031 1 0 1024,98 -1, 1999 3717, 21.2% 21,25 0 204, O, 51,25

050041 3 0 1031.,93 532.3 -1 3177, 32423 32.23 0 1635, O 10,02

056051 0 O 1024, 53243 =-1. 125425 26, 26. 0-3,67 O -ld,

050061 0 O 1126,17 332,40 -1, 63, 3, 3. 0 4,0 [V wld,

05G0TL § 0 1226,17 532.52 =1 366, 40,53 40,53 0 3.2 [«N] -1,

050081 0 0 1024, 532129 1l 136, 26 264 0 3,67 0. =14,

050091 0 0 1126,17 532.40 -1, 63, 3. 3, ¢ 4,0 [« =14,

Q80101 0 C 12¢6.,17 53252 =1, 366 #0.53 40,53 0 3.2 Qe+ =14,

050111 3 O 1062.146 332,33 =-1. 2152, 18,42 18,42 0 120, 0. (Vi

050121 © 0 1049,73 =1, ,058008 97L.82 12,5 12,5 O 80,985 ,0473 17,42

g5013L 0 0 1045%,1 ~1. ,00001 1477, 30.27 30.27 0 123, G, Q.

050141 0 0 1059.,2 532.33 -1, 1135, 15,7 15:.7 0 19,69 0, 10,02

050151 O 0 1059,2 532.33 =1, 115, 15,7 15.7 G 19.69 O, 10,02

05081 0 0O 103%4,85 537.69 -1 .21228 2,5 2,5 0 10614 04728 17,42
059171 0 0 1053,78 -1. ,Q05820 ,21228 2. 2. ¢ 10616 ,04726 19,92

050181 0 0 1052.52 ~1. , 0491535 ,15921 1.9 1.5 0 10614 ,04726 21.92
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wrar

050191
050201
050211
¢ga0zel
050231
050241
050251
-
-
»
080C00
-
»

*

060011
060021
060031
060061
*

*

»*

080011
0802l
080031
080041
080051
080081
080071
TULER
080091
08U101
ok0111
080121
080131
08014l
080151
080161
080171
086181
080191
080201
080211
080221
080231
080241
080251
08u261
080271
080281
080291
080301

- 080311

080321
080331
080341

JAERI-M 8185

0 0 105L1.%2 -1, L086963 ,10614 1.0 1.0
00 1050,6% -1, L1L7279 ,:0818 1,0 1.0
00 104,77 =1, 144990 ,10614 1,0 1.0
o 0 1048,72 =1, , 174299 ,15921 1.3 1,5
0 0 1047,37 -1, 202947 ,21228 2.0 2.0
00 1030,8 532.3 -1, 10,75 2,2 2.2
4 0 14,7 100, 0,6 1,78E6 250 0,0
LJQUID LEVEL VOLUME CALCULATICON DATA
11 12 13 14 15 1 1e 17 18 19 20 21 22 &3
BUBBLE UATA
1,0 0.0
¢.0 3,0
0,8 3,0
0. 1.56
JUNCTION DATA
1 2 0 0 295k3, 191,11 52.17 0, O,
2 3 O 0 4139, 3lez, 52.29 [ 0.
2 % 0 0 25444, 165, 42,0 O 0,
4 15 0 0 lpOél,s 3,117 25.0 30, L 208%
4 24 O C 64750, 3,67 11.0 0. 0.
5 & =1 3] ﬂTsu. 3,67 13, Oy 0,
& 7 1 0 47150, 3.2 ~13. 0 0.
7 1% C 0 4750, 0,538 25¢ 4T, 42373
“ 8 U O 4750, 3,67 11, U 0.
8 9 =2 0 75U, 3,87 -13, 0. B
9 {0 2 0 #7350, 3,2 =13\ 0, 0.
10 14 U 0 4750, 0,538 25, 4T, 2373
4 14 O G lpDel,5 3,112 25 30, 2084
11 12 0 D 26604.1 20,2958 17.92 0, 0.
12 1 0 0 26604,% 37,0818 29,92 O 0.
11 13 0 0 2944, 21246 16.:02 0. [/l
13 1 0 0 2944, 123, 30,02 a. a,
14 11 4] Q 1a47491,% 19,69 1012 <Y [o)
15 11 0 U 147%1.5 19,69 10,12 O Qa4
11 16 0 O 34,8674 ,0266 17.92 0. o,
16 17 Q O 34,8678 ,10&L14 19,92 0 Q.
17 18 0 0 34,8678 J1Q6l4 21.92 0. 0.
18 19 U 0 34,8378 ,l106i¢ 23,42 0. 0.
19 20 0 0D 34,8678 ,10614 24462 Q. o
20 21 0 QO 34,B674 ,10614 25,42 0. 0.
21 22 0 0 34,8878 ,lQ61l4 264,42 Q. 0,
22 23 Q 0 35,8678 ,10814 27492 ol [+P)
23 1 U 0 34,8678 ,048% 29.92 0, Q.
24 5 © 1 4750, 3.67 11.0 9. 0,
5 7T O 30, 3,20 =13, 0. O
24 25 0 & U, 3,67 11, . 1.0
25 5 0 4 0, 3,67 114 [V 0.5
0 4 1 0 4139, 4,712 40, [+l G
0 3 2 Z =4139, 14,75 T Q. [V
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10614
110614
10610
+10614
11064
3,67
lc¢oo,
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06726
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0.
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23,42
24,42
25,62
26,42
27,92
10,
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11
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080351 0 11 3 00, 10, 1.0 Q. 0, G oo 300, 0, 11 ©

pag3sl 3 0 1 00, JLBs 55, 1 i, 1+ 00 0OCO, O0.1l10C

» .

* PyUMP CURVE [NPUT |ND{CATOR

-

1006006 0 0 18 O

*

» pyMP DESCRIPTION DATA

.

09001t 3 & O 1 O 1588, 1,0 44943, T710,3 22200, 20000, 47,17 o, 0

gog02l 3 & 0 1 0 léed, 1,0 44943, T10.3 22200, 20000, 47,17 0+ G

+

B pyuMP HEAD MULTIPLIER

»

091001 -11 O, O, .1 0 15,085,264 8 +3 96 L4 98,6 31

091002 8 a8 .9 .8 96 5 1.0 0, :

k-4

» pUMP TORWUE MULTIPLIER

-

032001 =2 0. O, 1. 0.

&+

. PUMP STOP DATA

*

pes0il o, O. O

095021 0, G+ O

-+

M ) PUMF HEAD AND TORQUE DATA:

*

103011 1 1 5 0.0 1,31 0.25% 1,25 .5 1,20 0.75% 1.12 1,0 1,0

103021 1 2 5 0.0 -, 9 vy -0 ' 2 -, 0% T3 e 1.0 1,0

143031 1 03 5 =1,0 2.1 - 75 1,775 =0,5% 1.54 -1 25 1.5 o, i.31
©10agsl 14 5 =1,00 2,1 w, T3 1,90 -0,5 1,13 -y 25 » 92 G, .+ 825

103051 1 5 5 G. V& 25 153 13 625 .15 B0 1.0 1,0

103061 1 & 5 0. . 1825 ' 2% V19 5 +81% v 15 + 90 1,0 1,0

193071 17 5 -1.0 =1,8 = 75 =l M3 b =23 W1 . 0. o4

1062081 1 g 5 ~1,0 =1.,8 -, 75 -1t 72 -3 -1-5“. -_125 =-1.27 C, -9

103691 2 1 5 0. 55 v 25 63 5 LT W15 186 1,0 3.0

103101 2 2 5 0. =55 , 2 175 44 40 W T5 158 1,0 1,0

103111 2 3 5 =1,0 1,717 =75 1,23 w5 B3 -4 25 B2 0., -2

103123 2 ¢ 5 =1.0 1,77 =75 1,52 ~49 1432 -y25. 1,13 o, 1,0

103131 2 3 5 0. -8 0,2 -,375 0,5 w,l y 15 15 1,0 143

103141 2 6 5 0. 1.0 25 .88 3 W15 ) . v&1 10 143

1031%1 2 1 5 -1, =3,45 =,75 =275 =,50 -2.0 w25 -1-315.0- -8

10316l 2 B 2 =1, 3,45 =,73 =2,62 =,50 =1.983 ~.25 =1,15 0, =455

k-] .

» . vaLvVE DATA

-

110010 & O, o, 0O, 0,0

110020 5 0. 9, Q. 0, ¢©

110030 =8 0, o, 0, 0y, O

110040 =3 04 0, O, Gy ©

-

» LEAK TABLE

*

12001 2 9 30, 0 1., 1000, 1,
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R R R T N L R R R TR R L T N SIS R P I I D T PRS-
-

» FiLt JABLE

" .

130101 4 Z 0 0 1050, 420,18

130102 0. 876.:32 1, B78.32 &y ¢,
130103 15000, 0,

130201 4 2 1 0 » 99 548,

130202 0, 0. 940, 0. 1025, «-280,6
136203 3000, ~2B0.6

130301 =11 7 1 1t 14,7 100,

130302 ’ 15150, 59. 14200, 137, 12500,
130303 178, 11550, 237, 9470, 258, 1578,
130304 284G, 5682, 287, 3788, 297. 1894,
130307 304, 0, 10000, o,

*

+ KINETICS CONSTANTS

*

140000 - 3 1 116, G 1,

*

» REACTIVITY COEFFICIENT

*
140010 1, 1, C. Q.
140020 0, 0, O, Q.
140030 0, G. 0. U
140040 C¢. 0. Q. O,
140050 €, 0. O+ G
140060 G. 0. O, G.
160070 0, 0. C. O
140080 Gy 0+ 0. O
140080 0. 0. 0. 0.

-

* SCRAM TABLE
*
141001 =8 4 0, G. 0,9 ¢, 1,075 =04
1410048 1,6 -4, 2.7 ~10, 5.7 ~28.1
141003 g, =30, 10 -30,
-
* DENSITY REACTIVITY TABLE
»
142001 «~10 ' 2 =11.55% v 3 -8,83 e -6,69
142002 5 -5,01 b =3.64 s 7 =2,51
142003 +B =1,55 9 -0.73 I O
142004 1,1 Cr
*
* DoOPPLER TABLE
*
143001 = L, 1.85 1000, O, 2000, =1,71
143002 3¢00, -3, 4000, -4.,28 5000, 5,43
-
* HEAT SLAB DATA

.-
150011 O 3 20131 1 0, 687, 422, o. 0. 0. 0, o, 0.
150023 O 2 201 1 G, 1368, 698, Gy O 0. 0O c. 0.
150031 ¢ 4 201 1 G, 1916, 977, 0, 0. Or 0y 0. 0.
15004} (s} 11 2 01 1 o, 687, 385, C. Q. 0. 2 O 0.
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1500512
150081
150G7L
150081
15C091

150101

150111
15G121
150131
1501s1
150151
13016l
150171
150181
156191
150201
150211
1502214
150231
1502+%1
150251
+*

*

*

160010
160020
160020
160040
160050
150060
160070
160080
16G090
-

-

L4

180015
160025
160035
160065
160055
160065
150075
160083
160095
*

-

*
17010l
170102
1710103
170201
17p202
17¢3C1
170401

OO0CO0OOQOoO0DCOoONMNODOOCoCMRO

17
18
19
20
21
22
23
26
25

B3 PR R RO RO RS RS

o OOy

13

3
1z

1
13
11

J

5

B8

1
10
i3
12
16
17
18
19
20
21
22
23

CORE

B B I R e B I B |
[ 2RV o TN o RN o JREV oV BN « JRVY o

CORE

[=ReRelalsRoRoNaRu)

SLAB

-
Lol ol ol Il el S Sl S RV IRV e BV RV LRV I LG SRV L )

15
15
15
15
15
15
15
15

JAERI-M 8185

01 1 1355, L1355,

01 1 2288, 2283,

o1 1 197, 197,

1 1 3a, 94,

01 L o884, 6884,

1 1 q, 738,

01 1 &380. 6380,

ol 1 ¢, 450,

g: 1 0, 450,

g1l 1 o, 834,

g1 1 0, g3g,

D1 1 4186, 474b,

01 10 @, 66133,178

vl 10 0, 14,4645

1110 o0, 14,648

1110 0, 10,8345

1 1 10 0, 7.223

1110 v, 7,223

1110 0, 7,223

1110 0. 10,8343

1110 0. 14,646

SECTIUM DATA

,00ebeT L.59825862
Q0266 T ,00UlebTe
1Q0266T 100029727
N FEY N 0003058
QoLesT ,0p021578
F00268 7 , 00020295
004687 JLpol79ee
yO0LE6T 00022540
LODEe6 T WGo01e921

15

SECTION UATA FOR EM.

96
U
G.
0.
.
0.
g,
0,

0T .8 .6
- NS -1
KT
-
-y
Cb l6
I3
8 .6

, 1259 .8 .6

GEOMETRY DATA

RhAA L e B

365,95
1965 .85
963,95
965 495
{965 .95
365 .95
965 .95
965,95
965,95
(020071 1.0
Q00721 0,
00267 O,
4 0.
+0208 a,
17 Q,
125 0.

8

OCCODO0OOCOQ

OoOCOCOO0OQQO

239,
286l
65,
3l
g5,
46,
1346,
36.
36,
67,
67,
112,
775,875
y169483
18948
12711
JBATA
08674
, 08674
L1271
16548

05
W05
+03
v 03
200
l05
W05
+ 03
05

Do O0OO0O0CO0D
OO0 000QQ0
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g, ©.
0y O
O O
c, ¢
0. oX}
0, O,
6 0,
0, 0,
o, 0.
0, 0O,
0. 0.
0+ O
Oy 4048
0,  ,048
g, Ou8
0,  Uss
Q, 048
0, O04d
0, 068
Q. 048
0. 4068
08333
38333
L8333
08333
08333
,U8333
, 08333
L0B8333
083233

Bosen®inarTen

0. 0O,

0., Q.
G, 0.
0. 0’
0. Q.
g. 0.
OP Ol
0. 0.
o. 0.
G. O,
0. 0.
U, G,

0, .0G53&8 Q.
G, 0588 Q.
G. 0588 0,
Q. +0588 Q.
G, .0588 O,
0, 0388 0,
0. 05288 Q.
0, .C5g8 0.
¢. .0588 Q.

0017

«0l988
vOl1968
102988
101388
01388
$01988
01988
01988
.01988

l!'l'v

OCOoOCOoOCCoOO

DCooCocOoCOO
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170501 1t 5% 10, 33 0.

170601 3 1 5 10, 0138 0

170701 1 1 5 10, 0625 0,

176801 1 1 5 1 0, 042 o,

i70%01 1 1 5 10, 08 0,

171001 3 1 5 1.0, Q0234 0.

o

* THERMAL CONDUCTIVITY OF UQ2

.

180100 ~2C 500, 3,361 650, 2,971 800, 2,677 950,
18CI0L 1250, 2.078 1400, 1,940 1550, 1,823 1700,
180102 2000, 1,568 2150, 4,507 2300, 1,457 2450,
130133 3100, L1.323 32600, 1.333 4100, 1,406 &&00.
-

- THERMAL CONDUCTIVITY OF WE AND AR GAS

*

180200 2 32, (41562 5400, Hl5e2
*

* THERMAL CONDULTIVITY QOF ZIRCALLOY=4

»

160300 18 3z, 1,812 212, 7,992
180301 572, 8,764 152, 9.540
180302 1112, 11,268 1292, 12,6492
180303 le%2, 13,968 1832, 14,798
180304 2192, 17,784 2372, 19,656
180300 2732, 24,048 3092, 28,9048
-

- THERMAL CONDUCTIVITY OF MN-MO=N|[=STEEL

*

180401 =5 32, - 30, 212, 29,3
180402 572, 26.6 752, 26.7

*

- THERMAL CONDUCTIVITY OF STAINLESS STEEL

*

1a4u50% -2 200, £.33 1200, 12,92

-

* YOLUMETRIC HEAT CAPACITY OF UO0Z

*

190101 16 32, 34,45 122, 38,35
190102 392, 43,55 752, 46,8
190103 2732, 52,65 3092, 5655
190104 3a1d, T2.8 4352, 89,7
1901¢5 4712, 98,15 4892, 100,1
120166 8pocC, 101.4

L

» VOLUMETRIC HEAT CAPACITY QF HME AND AR GAS

-

196200 2 32, - Q00075 5400, , 000075
*

» YOLUMETRIC HEAT CAPACITY OF Z]RCALLOY=-4

»

1903C0 9 32, 25,92 212, 23,755
19030} 572, 31,59 932, 33,615
19CG302 1742, 36,855 1743, 35,235

—117 —

2,439
1,724
1,415
1,538

392,
932,
ls72,
2012,
2552,
3360,

392,

212,

20lz2,
3452,
4532,
5164,

3s2.
1292,
3360,

1100,
1850,
2600,
5100C.

2.242
11639
1382
1.730

8,208

10,404
13,176
16,128
2,780
33,120

28,3

40,35
51,35
63.0%
94.25
101.4

30,375
35,235
35,235
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» VOLUMETRIC HEAT CAPACITY OF MN-MO=NI=5TEEL

» .

196401 =7 130, 56,9 350, 6048 450, 62,3
190402 530, b5,2 520, 67,2 7140, $0.:2
190603 800, 77,5

-

- VOLUMETRIC HEAT CAPACITY OF STANLESS STEEL

- .
19050l =10 68, 52,8 200, 56,7 400, 61,6 ;
150502 &00, 64, 800, 66, 1900, BT Y
150503 1209, 68,4 1400, T1.8 1600, 75,8
1905CHh 1800, 80,6

. .

» LINEAR EXPANSICN CCEFFICIENT OF w02

-

200101 =2 0, | 3,718E=6 5000, 1,2653E=5

* LINEAR EXPANSION COEFF |CIENT OF HE AND AR GAS

>

200201 =2 Q, G 5000, C

.

. LINEAR EXPANSION COEFFICIENT CF Z[RCALLDY-4

-

200301 =4 G, 3,09%4E=-6  leb2, 4,T06E=6 1653, 5.339Ew6
200302 5000| 50339E"5

*

* LINEAR EXPANSION COEFFICIENT OF MN~MO~N[~STEEL

. i

200401 =2 0, 0. 2000, 0,

- . '

» LINEAR EXPANSION COQEFFICIENT OF STA[NLESS STEEL

z0030L =2 v, 0, $pU0, 0.

k4

- HEAT EXCHANGER DATA

*

210101 4 313 o, «-0,0207 1, -0,0207 G4, 0.
2101¢2 10000, O :

+ .

- BLOCKAGE +SWELL ING«GAP REDUCTION DATA

+

250001 1 2 3 Q0615 0,

»

* ECC AYPASS [NPUT DATA ==DUMMY

-+ . .
260001 3 2 3 4 & 6 & & 11 187 11 0 0 0 G O 0 O O ©

-

. MULTIPLE PIN CLAD RUPTURE DATA
&*

T 27000l 14 2500, 0. 2200, 98,7 1620, 197,
270002 1739, 395, 1660, 592, 1600, 790,
270003 1540, $87, 1480, 1184, . 1449, 1882,
270004 1400, 1579, 1370, 1777, 1335, 1974,
270005 1310, 2172, 1280, 2369,
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*

* MULTIPLE P18 FLOW BLOCKAGE DATA AFTER RUPTURE

-+

780001 4 34, 0. 34, 150, 21, 200,

2800072 2%, 1000,

*

s SINGLE PIN CLAD RUPTURE DATA

=+

290001 14 2500, 0, 2200, 58,7 1620, 197,

290002 1730, 395, 1660, 592, 1600, 790,

290003 1540, 987, 1480, 1184, 1440, 1382,
250004 14900, 1579, 1370, 1777, 1335, 1974,
290005 1310, 2172, 1280, 2369,

»

. SINGLE PIN FLOW BLOCKAGE DATA AFTER HURTURE

*

300001 14 131, 0, 134, 98,7 62, 197,

300002 41, 395, &9, 592, 95, 790,

300003 116, 957, 131, 1184, 137, 1382,
360004 13l 1579, 121, 1777 160, 1974,
300005 Th, 2i7e, 58, 2369,
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Fig.C—1 BWR Fluid System Model for RELAP4—-EM
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