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Initial Spike Pressure Analysis in a Large-Scale Sodium-
Water Reaction Test of Downcomer Region in SG

~Large Leak Sodium-Water Reaction Analysis (Report No.8)-

Katsuhiko Shimizu*#*, Isamu Maekawa*#*
Kosuke Sakano#**, Yoshihisa Shindo*

Osamu Miyake®, and Minoru Sato*

Abstract

Computer analysis for the downcomer water ingection test (SWAT-3, Run-7)
was performed using the calculation module for initial spike pressure, SWAC-5KI
which was revised the SWAC-5K module included in the large leak sodium-water
reaction code "SWACS", at August, 1978.

In order to verify this code, the gsensitivity study for the significant
parameters, such as rising time of water injection rate, H,/H,0 conversion
ratio, sonic velocity of the sodium in the vessel, initial bubble radius and
number of downcomer flow pass, were carried cut, and the comparison between
calculation and measurements were accomplished.

The suitable values of the parameters to explain the measurements of the
SWAT-3, Run-7 experiment were obtained. And the availability of the calcula-

tion module, SWAC-5KT, of the SWACS has been demonstrated.

*  Steam Generator Safety Section, Steam Generator Division, O-arai Engineer—
ing Center, PNC.

*% Engineering Department, Nuclear Systems Division, Kawasaki Heavy Industri-
es, Ltd.




PNC TN941 80-21

. | LR S S ———
L L I VT WY TS Y R R ——————
R T TN Ty - S
L U T O ——
HE B SR o EEREEEDRM oot sosasessessioss o

14
16
16
34
36
36
41
41
46
61
63
64
65
80




PNC TN941 80-21

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.

2:1
2.2
2,3
2.4
351
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3,13
3.14
3.15
3.16
3.17
4.1

4.2
4.3
4.4
4.5
4.6

] 1) B 4 p

Reaction Vessel and Pressure Transducers Location.....s.eeesee..3
B9 /A WIERE . eirrriiinennnnnnn. RO AR WA R GRS 5
EKR 2T 2R (ROBOR) sovvsneniss vovnsns L N T T
Water Injection SyStem.....evweeeeeeeresens SRR SRR e S 7
Dimension of Run~7 Reaction Vessel...,.... seievaim ey Koe)eR RRTER 6 werwl0
Analytical Model of Case R....ccseeecvsceocesessnanness .
Anglytical Moded of Qase 192, . icoven wenmmamvrvesss caieasaes e oll
Analytical Model of Case 1-=3.....000evrnnnnns . PR g L
Flow Area of Downcomer (Case R),.,.... SRR sase s e me w19
Flow Area of Downcomer (Case 1-2),,,... s TR e Esaes e 20
Flow Area of Downcomer (Case 1-3).......0eevvninunnnnnenennenns 21
Effect of No. of Downcomer FlowpassS,.........oee... AR 23
Effect of Initial Bubble Radius,,.............. o vervew v il
Effect of Sonic Velocity............... I e e e CHE. ) b
Effect of Hydrogen Release Ratio......... § R e e R FTeeile 27
Effect of Water Injection Rate,....... e RN e e P A
Effect of No. of Downcomer Flowpass (Pressure Histories),......29
Effect of Initial Bubble Radius (Pressure Histories)...........30
Effect of Sonic Velocity (Pressure Histories)..................31l
Effect of Hydrogen Release Ratio (Pressure Histories)..........32
Effect of Water Injection Rate (Pressure Histories)............33
Camparison of Experiment and Reference Case of Parameter
BEUAY. oo s v saTees v e F AT e wim wa i
Analytical Model,........oivvvnunnnnnn. T O mme 42
Flow Area of Downcomer,.,..... B e BN SN W D
Pressure Histories in the Case E-0Ll,.,....o0vvevrernnnrnnnnnn. di9
Pressure Histories in the Case E-01 (Continued).,,,.......... s 50
Pressure Histories at Upper Part of Downcomer

¢ o 2 T |
Pressure Histories at Upper Part of Downcomer

(U-20, PK-1109)..... OO e ARSI RSO
Pressure Histories at Lower Part of Downcomer

(D=3, PR=1104) ..t uitittiniinteneneeneneenonesnsesonsansenennasS3
Pressure Histories at Lower Part of Downcomer

(=14, PRALI02) s wcx o wwrmssswsissm sie sisiin Boiss 680 615 55 501554 6300558 mimimincs B



PNC TN941 80-21

Tig. 4.10
Fig. 4.11
Fig. 4.12
Fig. 4.13

Pressure Histories
Pressure Histories
Pressure Histories

Pressure Histories

at
in
in
in

Lower Plenum (Joint 6, P-1111)........
Cage E~05..avs vussweais

Case E-05 (Continued)
Case E~05 (Continued)

R R I

2



PNC TN941 80-21

# ) A b

Tﬂble 2.1 aﬁﬁ%{tFl'li.l!'l.‘tlololllil.l.ll.lllll. ----------- llllll-ul8

Table: 3.1 Conditione of ARBLIYELE..xvwen vswnnenenenivsie soesseses vosessne 1l

Table 3.2 Downcomer's DIMENBIOm. sasssssssvusosaessonssesussessssssse v om o kil
Table 3.3(1) ConEigULation v eeeseceseeosssassosesensssossoeososssss SRR o7
Table 3.3(2) ConfigUIatiomeeusuueeeeensenennenesoenneenseenesonennenenns ..13 .
Table 3.4 Main Parameters Of SWAC=SKIL v etvvetonnrevenennnsonnnnnnns R I
Table 3.5 Calculation Cases for Parameter Study.......... R P — .15 -
Table 3.6 Input Data Of Case@=Ru:uiveeesererneeerennsonnnensnnnns i we e winl8

Table 3.7 Location of Analytical points and Measured PointsS.............22
Table 3.8 /%5 A —Z2DFENBEHK~DHR...... R ..35

Table 4.1 Comparison of Reference Case and Experiment, Discussion

and Treatment of PALAMBLRY oo s ve s viiion oo s o6 smmnene aeenasseass 38

Tabie 4.2 Selection of Analytical Case of Experiment............... PEIN (5
Table 4.3 Location of Analytical points and Measured points ooees eaves <o b4
Table 4.4 Main Input Data........... S RN SR A raseiees srarmearererel D
Table 4.5 Experiment and Analyses ReSULES.....uvuesnnenernnennnnns wiseisas D0
Table 4.6 Total Estimation of Analytical CaseS.......oeeeoeeeeeseonnnnn 57



PNC TN941 80-21

1. & L & 2

VHALw TRIANY AN L LNSCDL Y Y HHERIEOMETIC LD EHIE & N3 Na—KEE
&, TNKLORETIENBOSCHERHREMIT T2 &4EME LT, BMS5 34 L
JIi T TGRS A B BEE L SWAC —S5 K DSl inic & 2 % 2500, SWAC—5K 1 %5k
L7,

AHEHOEHMIT, COSWAC—S5KT2A LT, MRM63E10BIcEBEshiz Fovhe
MEKKR SWAT—3 Run—7 OEBRERLLE - BEL, Koa—FORYSHEANMT 2 &
DTH5,

AX2HETHEHRun—TOHBRER OBME 457,

3BT}, SWAC—S5KITH Y Y h=8Mul 2,4 JEARIFT 3 DARa— FOXE 5
A—SDHABRCEZGRBELWET 2EMTRIERFT AT - 12,

ARTEHIMTORERTESLIC LTERMIFRINy — 2287y —2 %R L, ZRER &
BRORC—RTBHIMr — 24Ky, £9V h=P 294 JEMF A2 SWAC—5K I TEHT
S DEE T A —2{lid®E L1,

i, 8 . AKSWAC-5KIDOSWAC—S5K L OBMENBIDEF LA L1,




PNC TN941 80-21

2. A B ®m ZE

21 HREE
Fig, 21 KSWAT-34BORun—TRBRICAVSAARIEEZRORYKTE LS LUCEH+
Y= EERT,
RR»E2 5L 5, ABMERBAB 259K (F4F) , vas9 K, £va—seyq
Tméﬁﬁéﬂfﬁb,ﬂ%v:?¢F&9;§¢FD@%ﬂﬁﬁYﬁvﬁﬁ%ﬁﬁbfhéu
AB 27 9 FELBEBBMICRIImMmOF v v 75 3,
NEBMENOEBREITRIC, Sy v h~BI KR IIFig. 22 K& 4 RT,

v o= v N OB 1300mm@ | oo o’y 4 » 25.48x32 t
A 259 F0.D 1202mm@ | £ g w4 ow 128 %
e 12om | ooyt , 5 [ COCERD SA08 (AR
" 5 4,000 mm Emg%ﬁﬁ& 2 —7H
¥a3 9 FOD 968mmg | EME KRB K 3 B
" By I 12 mm EAE LIRS 8% 16454l
” B 3000 mm ” ey F 1,250 mm
Enmnng p 2| Li14mmg v BB 250 mm
»  wEp.p | L028mmg

EKABIXALMO0° (% 0° L LEAIO L L) DABERETFL, 3875(4 v v '
N7 —PRRED 675 mmTH)THB. FEAHF7F +4& (RD502 ) 12, J AN &R A
L, Z7ZA1B390°=0°2@EI T3, (Fig. 238K)
ii?k?ritiﬂ(ﬂn%%b‘5%%2&)\1:1’&[52*6#1@?%033ifi@%%&ﬁﬁﬁ@&z‘éﬁéih,f:o Fig.
24BR) BKEEIR, ~v ¥ — (2BEE) TO0ME2T0°MICHB &h, 90°Hl D
KEBODOFL, 3875 KBIISNAF7F +4RD502 CTHEKSH S, €2 e 35 q { )]
2BR)
Table2 1 iCRun —7TOFENHRBREEELRT,



PNC TN941 80-21

Tag | Lacation |oirection] Hight |

P 1111 Pres. Tap|

" rLLzsso

FL. 2200

FL. 3000

P 1135|Pres. Tep

PK1102 | Downconer

TEEL |
[LARAL] LML
v Yo &) g
(¥} (€)
SK1107 SKoe
] !
Or & = o o
e ey =l
i [[.[_ : g0}
- +
g
i PKI108 -
¥ w FLSB00
PII3S mis R
o q
[
r
©
o-fLeas PO IO N || (0 :
FLAGT
(R-FLA8TS B U AR || || E— i
rLa42s
O ani & - RIa
e F—
L FLIBTS
o-BBh__ S
==
= IE] 3
rMmnz
|
1 LI Lo« (M ¢
\ |
‘. !
|
" El
| 5
I
PKI102 ( PX110T

] in

Fig. 2.1

1o
SkI10)
[seiiae
%1103

Lecation

Direction ' Hight

4] Shroud

5 L]

Quter

Wall

BE"  |FL.3B75

Bano| || 2700 |fL.ee75
PRITHI R T
PRI | 770" | 5ees
FLE050
P PN (I FL5900
= e, e, e N el M
i . 1
PEIT P2
{ ] i
PEIT0? PKI110
S P { Lok i R FLASS0
PKI108
PUNSERPI ey g SN TS [ ——
PR1I0s | PGS PEVIDS
. . []
\\[!_jscuqn Point
A
1
| T . =
PRITO3
18g° 30° 0 2107

-3~4

Reaction Vessel and Pressure Transducers Location




i PNC TN941 80-21

) kKt
1
i
!
i
i
b
4

{ (1 | KT 8
Afr —
il
i|| | I Q— g
ﬂ.‘]lj‘ 11 ~ =
WK E D B | | 1 i
57F v FARY bt 1f o ‘ J
; i I | YaZo¥
il | i,/’/, e
_ il i =
EATENY —] '
(N e
i 1 |
' iy
j c——td

T~ AT

Pl (£ 5214 7‘._}',.«

556% 11t
968%x12!

Fig.22 &9 7h=H Lk



PNC TN941 80-21

$40
$37
®\®\®Q\ -
W e =
N 3
3 < -
éll9
of <
o] (T}
B -+ o
(7] =N
- o
/1
Ve/ !
4
$42
!“ =1 375+ 25
80
H "
i E F 4 |24 7| sus3o4
7 4 A9 M SUS 316L 3 |#+27 | SUS316L
i | A BK WA Na 2 |V v 7| sus304
t it BW 1 [ & tk|SuUs304
MHE 5| 10 keedQ SR|BEL|HM H
R IES 0 ke/ert
A E £[AF: -1 kged Q)
| B2 245 C
E|l% M 245 g

Fig. 23 BKMS57% +#, (RD502 )



PNC TN941 80-21

L V505
"5_50% Fi,. 768
Water Tank VSOJ 45 » 32
Lo 27.
p 2os01fA
800 ) 47 a '
; .
' i B s, |
5 <%, 0 _1
’ 435 .',502 ETQI]B % , }M ST~ S0l
9] (5002) 29; g QoA |
' G it t faoi
; 450 € "a\, AN "~
250 o Y [T508] : ‘N 1- :
, L
oS |7 \' EVAPORATOR
[1506) < 900 ! (REACTION VESSEL)
f - ! A ‘*5.4 PK5001
| Hi V50 9]5 : » R 1-7
f b | e I
i ol : |
; 00 T502] 350 ' S T g
f, V553 | ———PK5002
! 564.3 50D | |
; FL.770 | Evaporator
: |
: |
| l |_PK5003
: I -l
; hosee: 4 : Injection Point (FL.3875)
\/ PK5005 |4 J PK5004

|
! |
! |
| |
: |

|
|
I |
| |
| |
| |

V508

Fig. 2.4 Water Injection System



PNC TN941 80-21

Table 21 X B 2 #

bie] £l Mo % 1k
OB E A B 1978 10. 26
[ TR SO B i g e & %
PR M e PO M s o B K ¥ v h =Bk
) A KB A & W PR
FL. 3875
& ok R # KL 77 F » | A /AN 193, MREIERE
7 7 F o« OB O®E E
RD50 1 kg/em® | 10059, (35000
RD50 2 kg /et | 10059, (2457
& W ot Kk kg / sec 10.6(1 sec # )~7.9 (9 secik)
2 & K it kg 85
XK B % B K © 283~357
Koo o# B B OB C 298
" E % kg/ cm’a 124
” mom 8 oKk Gt kg 445
EKFE (V50 2) SrPRFEEASH sec 9.5
+ b)Y LRGSR + +F ) v 4 113 C 245
r o RN S L/ sec L 4 .
# a - A A [E
7 & kg /cm® G 0.5
# % kg /com® G 0.5
o — K R RN = Ty




PNC TN941 80-21

8¢ NZRA=HF AT THA

31 BITERH
Fig, 3 1 CBRIERERERIEEZRT,
G4 F L) TTable 3.1 ~3 3 KRT,
(1 ﬁ.?k?ﬁt.‘tHEMUJ (Homogeneus Equilibrium Model)#sick > THWM LAcliTH %,

4 L
(é?i e (o= hy—xe Chy— b))
W=A' J

vet v (vg = vp) lmax

2 RIGMAEHN X/ NaRili LFEFMBLRBTHRINIPIRIEERE L LTHEINDE,
OB DR S, MHED R4 7O BCHE LT/hSCRBET NI, FEEMEEREL
THRWVWELEZOND, KFEVR b —va VWG, MMM AS4 2SN BHEH3m
sec EH AT, COUEDI/10LF & UTHEMREREE (RCYD) 2 FEE L1,

@ #Fyvh=HokENikkiia-FATHREEhS, COBANT -4 THE v N7
J 7352 (DCA) BEMERAHS KB Z X LI OTHIT Lic, o0 R L RO%
R mi L,

IANVEBTIEFEMDY 27 Y FRIBEMMA O THOHBMRIIHREIROLIATRLNT
Wb, COMREERTLILDICIANVEEM 6T, TIZE—DEBE-N»LELIS
REIC & 2 GAMMmAT LM Lo

L
Ae _.ﬁ; S
By,
Ae = %l 7 H R (m?*)
L = F#—Ehs DRIk (m)
a = 7518 I o (m?)
x = HEREHEIE S (m)

@ FovhefHOEhREEBEFEED 1,/2 & LTRE L1z,
St BER IR AR 2 L TICRE TR OMEE RN EC Enbh T
ADETHB, (BELE(3JDIETEST RUN NOLIHEZBR)



PNC TN941 80-21

o
wy
™
o~
2
Sodium Level it —t—}
& " I_ = = I7
w I I
55.46
Sodium Iniet Nozzl P
968 |
1202 ¢ in
i : o~
Down Comer Region Lo 1300 ¢ by
Tube Bank — i
o~
T
Center Pipe Region "
Water Injection Point
[Ta]
o
oW
Lower Plenum Region
vy
P~
(=)
-t
Sodium OQutlet Nozzl

Fig. 3.1 Dimension of Run-7 Reaction Vessel



PNC TN941 80-21

Table 3.1 Conditions of Analysis

Kind of Condition Item Description
Sodium V=0 m/sec, T=518°K
PO=Sodium Pressure at Water In-
Initial Reaction jection Point
Condition Region R0=0.0095m (Reference)
T=1000°K
Cover Gas P=1.5ata, Volume=2.07m?
Free Surface P=Cover Gas Pressure
Boundary -
Condition Bottom V=0 m/sec
Sodium
Inlet and Outlet Neglected
Nozzle
; ; 1200m/sec
Physical and Sonic Velocity (Reference)
Chemical Sodium
Properties Specific Weight 893kg/m®
Dynamic Viscosity 4.11x107"m?/sec
Chemical :
Raactior Na + H, = Reaction Products
Reaction Hydrogen
Mode1 Release Ratio 0.5 (Reference)
Water
injection Rate 5.5kg/sec (Reference)
Configuration Fig. 3.1, Table 3.2, Table 3.3

P : Pressure
T : Temperature
V : Sodium Velocity
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Table 3.2  Downcomer's Dimension

Item Data Description
XA 1.6949 (Circumferential Length) x %T
YB 2,125 Length Between P and Free
Surface
-YC 0.825 Length Between P and Lower
Plenum Boundary
RCYD 0.0426 Radius of Incompressible
Cylinder Region
DCA 0.0426 (Downcomer Clearance) x %T
. XA
wal _ /
| " DCA
I
I
I
= |
/"L-\
Fe) )
/l"/
>
I
I
i~ R L
rd
”~

P : Water Injection Point

—-12-
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Table 3.3(1) Configuration

No. of Length (m) No. of Dismemberment Flow Area
Member Case R [ Case 3-4 [ Case 3-5 | Case R | Case 3-4 | Case 3-5 (r*)
1*| 2.42 2,42 2.42 57 58 81 Fig. 3.5
2 *| 0,872 0.872 0.872 20 21 29
3 0.475 11 6 11 0,991
4 0.3 7 4 7 1.194
5 0.54 12 7 12 1.194
6 0.445 10 6 10 0.598
7 0.76 17 10 17 0.594
8 0.6 14 8 14 0.601
9 1.145 26 15 26 0.601
10 1.713 40 23 40 0.0873
11 1.712 40 23 40 0.0873
Table 3.3(2) Configuration
No. of Length (m) No. of Dismemberment Flow Area (m?)
Member Case 1-2 | Case 1-3 | Case 1-2 | Case 1-3 | Case 1-2 | Case 1-3
1% 2.18 2.42 51 59
2% 3.02 1.04 71 24 Fig. 3.6 | Fig. 3.7
3 * 0.872 0.803 21 19
4
- No. 3 ~ No. 11 Member of Case R
17 in Table 3.3(1)

* Downcomer Region, Dismemberment and Flow Area are
Calculated in the Code.
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Table 3.5 Calculation Cases for Parameter Study

Parameter D;tkhéﬂ;r %ﬁﬁﬁ;ﬁ; Sonic Velocity (m/sec)|Hydrogen Water Injection Rate
- Release . s Comment

Flow Pass Radius : Rising Time | Rate
Casa (Upper/Lower) | (mm) Downcomer | Others Ratio (msec) (ka/s)
Case R 1/1 9.5 1200 1200 0.5 0.0 5.5 Reference Case
Case 1-2 2/1 R R R R R R Sensitivity of No. of
Case 1-3 1/2 R R R R R Downcomer Flow Pass
Case 2-3 R 19.0 R R R R R tial Bubble Radius
Case 3-2 R R 700 700 R R R
Case 3-3 R R 1700 1700 R R R Sengitivity_of
Case 3-4 R R 700 1200 R R R Sonic Velocity
Case 3-5 R R 1200 1700 R R R
Case 4-3 R R R R 0.35 R R gen. Release Ratio
Case 5-2 R R R R R 0.5 R Sensitivity of Water
Case 5-3 R R R R R 1.0 R EjSchibn:Rete=

R: Same Value as Case R(Reference Case)

12-08 TV6NL ONd
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DOWN COMER INITIAL SPIKE PRESSURE (SWAT-3 RUN-7)
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Table 3.7 Location of Analytical points and Measured points

Calculated Points

Measured Points

Mesh, Joint No.[Distance from WIP(mm) |Location at Fig. 3.5|Tag No.|Distance from WIP(mm)|Location at Fig. 3.5
ot 207 ® U- 5 PK 1104 212 a
" 14 585 " 14 PK 1108 550 A 2
" 20 836 " 20 PK 1109 800 A 3
" 32 1344 2t 32 PK 1111 1350 A 4
N 216 ® D- 5 PK 1104 212 a
- 14 - 607 " 14 PK 1102 - 600 A 5
o 19 - 824 " 19- PK 1103 - 785 A 6
JOINT 4 - 825 P 1113 - 875
. 5 -1300 P 1132 -1325
* 6 -1600 P 1111 -1675
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Table 41 Comparison of Reference Case and Experiment,

Discussion and Treatment of Parameters
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Table 4.2

Selection of Analytical Cases of Experiment
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Table 4.3 Location of Analytical points and Measured points

Calculated Points Measured Points
Mesh, Joint No.|Distance from WIP(mm)|Location at Fig. 4.3|Tag No. |[Distance from WIP(mm)|Location at Fig. 4.3
e 2 207 ®@ U-5 PK 1104 212 a1
4 14 585 " 14 PK 1108 550 A 2
o 20 836 " 20 PK 1109 800 a 3
" 32 1344 " 32 PK 1111 1350 o~ 4
ey 216 D- 5 PK 1104 212 a
H 14 - 607 " 14 PK 1102 - 600 a 5
" 19 - 824 z 19 PK 1103 - 785 ey 6
JOINT 4 - 825 P 1113 - 875
" 5 -1300 I G -1325
- 6 -1600 P 111 ~-1675

12-08 TV6NL ONd




PNC TN941 80-21

Table 4.4 Main Input Data

Member | Length Nos o1 Dismenberment Flow Area
No. (M| E-01| E-02 | E-05 | E-04 | £-05 | (™)
1% 2.42 57 57 57 57 57
Fig. 5
2% 0,872 20 20 20 20 20
3 0.475 5 4 4 4 4 0.991
4 0.3 3 2 2 2 2 1.194
5 0.54 6 5 5 4 4 1.194
6 0.445 5 4 4 3 3 0.598
7 0.76 10 7 7 6 6 0.594
0.6 7 5 5 5 5 0.601
9 1.145 15 10 10 9 9 0.601
10 1.713 12 16 16 14 14 0.0873
11 1712 17 16 16 14 14 0.0873

* Dismemberment and Flow area are calculated in the code.
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Table 4.5 Experiment and Analyses Results

P: Peak Pressure (ata), T:

Pressure Period (msec)

e:TaCe Upper Part of Downcomer Lower Part of Downcomer Lower Plenum
X hes;”f Nearby | U-5 | U-20 Nearby D-5 | D-14 | Joint 6
Calcu- “ro~|Reaction Region | (PK 1104) | (PK 1109) | Reaction Region | (PK 1104) | (PK 1102) (P 1111)
éi;gg?mg:t P T P | T P T P T P T P T P | T
Experiment 17 - 15 7 17 - 19 7 16:5| 7.5
E - 01 60 - 33 6 21 6 56 - 30 2 19 2 12 9.5
E - 02 60 - 33 6 21 6 56 - 30 2 20 2 13 8.2
E - 03 25 - 22 6 19| 6 25 - 21 2 15 2 115 | 8.5
E - 04 25 - 22 6 19 6 25 - 21 2 16 2 12 fi.b
E - 05 28 - 25 6 21 6 26 - 24 2 18 2 13:5] 7.5

12-08 T¥6NL ONd




Table 4.6 Total Estimation of Analytical Cases

wn
<)
=
m

Pressure Peak Value Pressure Period Pressure Profile Total
D D Estimation

Cake Downcomer | Downcomer | Lower Downcomer | Downcomer | Lower owncomer | Downcomer | Lower ]
Upper Lower Plenum Upper Lower Plenum Upper Lower Plenum | Points/order

E-01 51/§§ A 0.5 0.5 0 10
= - - - 5
E-02 @ /3\ A @ 0.5 0.5 1.5 14 .
> @ @A Q|AO] |+ [=]®
3

E-04 @ 1/\5 A 3 3 3 &2
LN 2
| QD | OIAO|A @] > | > |+ |27

Points are given 4, 3, 2, 1 and 0 acording to its degree of similarity

(:::):Larger (Longer)

Z{j}x :Smaller (Shorter),

12-08 TV6NL ONd
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TableB.1 54 =% . % —NAHAr—20FHHERH

ARy -2 TSR h (4T) FEMEELE(RCYD)
I El msec m
V7 v vy g @ Case—1 0,108 0.3

Case 1—1 0.108 0.3
Beemth (47) Case 1—2 0.081 u
D %h 37 Case 1-3 0.054 "

Case 1—-4 0,027 ”

Case 1-5 0.0281 0.3
FEERERER (RCYD) Case 1-8 0.0289 0.15
D % S Case 1-—17 " 0,075

Case 1—8 u 0.049
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Table B.2 Input Data of Case-1

PNC TN941 80-21
DEMONSTRATION ANALYSES CASE-1

|
|

01 1 6
05 2 1 1 1 1 4
01 7 2
05 22 1003 2004 4005 5006 4003
01 27 5003
05 42 1003 2004 4005 5006 4007
| 05 47 7008 8009 9003 5010 10003
| 05 92 0 0 3 6 3
05 97 5 4 8 11 11
| 01 164 6
ik 01 174 350
| 05 175 0 1 0 100 1
01 187 1
02 201 1 3
02 212 1 3
01 231 1
01 232 9
02 250 2 1
02 252 1 25
01 256 10
10 0 0
05 1 0.0 0.0 4,7500E-01  8.4000E-01  4.4500E-01
05 6 7.6000E-01 6.0000E-0T  1.1450E+00 1.7130E+00 1.7120E+00
01 51  1.3000E+03
05 101 0.0 0.0 9.9100E-01  9.4400E-01  5.9800E-01
05 106  5.9400E-01 6.0100E-01 6.0100E-01 8.7300E-02 8.7300E-02
05 151 0.0 0.0 8.2300E-01 1.1780E+00  5.8800E-01
05 156  5.8800E-01 5.8800E-01 5.8800E-01 3.3340E-01  3.3340E-0]
02 202  8.9300E+02 4.1100E-07
01 250  2.1250E+00
02 255  3.1640E-01 -2.5000E-01
05 307 0.0 0.0 2.1250E+00 -8.2500E-01 ~1.3000E+00
05 312 -2.1400E+00 -3.8000E-01  3.8000E-01 9.8000E-01  4.1300E-01
01 358  1.50000E+04
01 359 0.0
01 369  3.0000E-02
01 370  1.0000E+03
01 391  2.0700E+00
02 401  1.6600E+00  4.0000E+00
01 421  8.2000E-01
05 600 1.6949E+00 2.1250E+00 8,2500E-01  3.0000E-01  4.9000E-02
04 609 4,2055E+02 1.6900E+00 9.5000E-03 1.1540E-04
05 613 0.0 2.0000E-04  4,0000E-04 6.0000E-04 8.0000E-04
05 618 1.0000E-03 1.5000E-03 2.0000E-03 2.5000E-03  3.0000E-03
05 623  3.5000E-03 4.0000E-03 4.5000E-03 5.0000E-03 6.0000E-03
05 628  7.0000E-03 8.0000E-03 9.0000E-03 1.0000E-02 1.2000E-02
05 633  1.4000E-02 1.6000E-02  1.3000E-02 2.0000E-02 1.0000E+00
05 713 5.7000E+00 6.6000E+00  9.1000E+00 1.0700E+01  1.1400E+01
05 718  1.1400E+01  9.9000E+00  7.7000E+00 6.0000E+00  5.1000E+00
05 723  4.8000E+00 5.1000E+00 5.6000E+00 6.4000E+00  7.2000E+00
05 728  6.7000E+00 5.8000E+00 5.8000E+00 6.8000E+00  7.9000E+00
05 733  6.7000E+00 6.7000E+00 6.7000E+00 6.7000E+00  6.7000E+00
01 813  5.0000E-01 -
10 0 0.0
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Histories of Incompressible Cylinder
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