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Study on the Similarity between ROSA-III Experiment and BWR LOCA
(Pre-analysis of ROSA-IIT)

Kanji TASAKA, Makoto SOBAJIMA, Mitsuhiro SUZUKI
and Masayoshi SHIBA

Division of Reactor Safety, Tokai, JAERI
(Received August 16, 1976)

The ROSA-III apparatus was designed for mock-up experiment of a loss-of-
coolant accident (LOCA) in a boiling water reactor (BWR). The loss—of-
coclant accident in ROSA-IITI has been studied with computer code RELAP-4J to
examine the similarity between ROSA-IIT experiment and BWR LOCA. The follow-
ing were revealed.

1. In the lower plenum flashing, important in BWR LOCA, the core-inlet flow
increases abruptly due to the boiling of coolant in the lower plenum. The
boiling starts after the water level in the down-comer has reached the break
in the recirc. loop. If the boiling begins before the level reaches the
break however, the core-inlet flow largerly differs.

2. The stored energy of a fuel differs much from that of an electric-heater
mock-up fuel, so large difference results in the LOCA process between these
two in the same decay curve of power.

3. To simulate the core-inlet flow transient in lower plenum flashing, the
power supply to the electric heaters must be larger than 40 % of the rated
power {9MW) in ROSA-III. The power is thus kept constant for a while after
rupture of the pipe, and then decreased following the convection rate from
fuel to coolant assuming the nucleate boiling.

4. It is not easy to simulate the temperature transient of cladding of the
fuel rod during LOCA with an electric heater, because the cladding temperature

is affected even by minor changes of the calculational conditions.




e

JAERI—M 6703

H X
1 (T eerermenes .............................................. e anerbres et aen e aat et
2" BIFEF A8 LUHERS RIS
2.1 RETE WL coerreoeses e i
211 BITETFTAOEEE SO B IS RTTIIC TR PLs
2 L2 RELAP—A4J DA crrcorerrrmrtrrrtt o sttt e
2.2 SEKZRE e R RISEERITTIIIOR
2 21 BWR DEE@EHS e e Y
2 92 ROSA—IM MITERT v st e sttt
3 BEATREER  ceereveeereesereteneene e e L
31 BWRG&AZDOEH e R LRI R e
311 BWRELTE A7 — JX o corveerannrcnrn it e s e e
312 SagbeT ARG BEERICWilson DRBREE - 12BE
313 “HERKCHTZHREERCpAE 0.6 IKEELIEE o
3 1.4 BERTEHTL F LKA EE & UICRBHT oo
315 —RRBEEETHRBERATHE E LIBHT o
316 —REEHE/TORERE IBE LIBIT o
307 BEFFOHAAEBD LEMEE LATFRT oo
3.1.8 EHSIAEEOHPICHEEBAAZR LUITEBIT
319 MAKBIFICKEENEER UABBIT o
3.9 ROSA—I BRI oo vererrrrrmsrarrens st s st bt s
321 BEEKIIMUEE, 17O MW, BAREBMIBWREREL, #¥ 7R

ST T RPE LToBHT  --overmr e eem e st

322 RAKEIERE—-2, HHIMW, HABEMHRIBWR LFELU, H7

REFEREIZ TFP & LIoBBHT oo e e

az3-%ﬂ¢m%ﬁt—ﬂ,mﬂazzummnsjﬁif—ﬁmﬁz,u%

3 2

32

PABARE LA CEHRBEORMEMCESLBVEESELHET e
4 REBEIESE—F%, HAEZIS8MWTIBTHET—ELRDL. K
BHEEARELLCRABRORMEEIMCEGHNVBRES B BT
5 REMKTES: -2, HHZAMWT 18 ET—EiCRL, 2083 T
—RATHE X, HUBBEHEZEE Lok~ OLAR OKMZELICHE
IEEE ST IEMT  cooore e e e e



JAERI-M 6703

Iist of Tables

TABLE 2.1 Primary Characteristics of BWR 6 and ROSA-III

TABLE 2.2 Listing of Input Data of LOCA Analysis for BWR 6

TABLE 2.3 Listing of Input Data of LOCA Analysis for ROSA~III

TABLE 3.1 Comparison of Specific Times

List of Figures

Fig.2.1

Fig.2.2
Fig.2.3
Fig.3.1
Fig.3.2
Fig.3.3
Fig.3.4
Fig.3.5
Fig.3.6
Fig.3.7
Fig.3.8
Fig.3.9
Fig.3.10
Fig.3.11

Fig.3.12

Fig.3.13

Fig.3.14

Schematic Representation of BWR immediately after a LOCA (refered
from Ref. (6))

BWR Fluid System Model for RELAP-4J Calculations

Schematic Representation of ROSA-ITI

Break Flow from Recirculation Loop for BWR Standard Case
Break Quality from Recirculation Loop for BWR Standard Case
Break Flow from Vessel for BWR Standard Case

Break Quality from Vessel for BWR Standard Case

Pressure in Lower Plenum for BWR Standard Case

Core Inlet Flow for BWR Standard Case

Mixture Level in Lower Downcomer for BWR Standard Case
Saturation Temperature in Lower Plenum for BWR Standard Case
Quality in Lower Plenum for BWR Standard Case

Total Mass of Water in Lower Plenum for BWR Standard Case
Reactor Power for BWR Standard Case

Average Cladding Surface Temperature in Lower Core for BWR
Standard Case

Average Cladding Surface Temperature in Center Core for BWR Standard
Case

Average Cladding Surface Temperature in Upper Core for BWR Standard

Case



Fig.3.15
Fig.3.16
Fig.3.17
Fig.3.18
Fig.3.19
fig.S.ZO

Fig.3.21
Fig.3.22

Fig,.3.23

Fig.3.24

Fig.3.25
Fig.3.26

Fig.3.27

Fig.3.28

Fig.3.29

Fig.3.30

Fig.3.31
Fig.3.32
Fig.3.33
Fig.3.34
Fig.3.35

Fig.3.36

JAERI-M 6703

Heat Transfer Coefficient in Lower Core for BWR Standard Case
Heat Transfer Coefficient in Center Core for BWR Standard Case
Heat Transfer Coefficient in U?per Core for BWR Standard Case
Average Quality in Lower Core for BWR Standard Case

Average Quality in Center Core for BWR Standard Case

Average Quality in Upper Core for BWR Standard Case

Heat Transfer Rate to Coolant in lLower Core for BWR Standard
Case

Heat Transfer Rate to Coolant in Center Core for BWR Standard
Case

Heat Transfer Rate to Coolant in Upper Core for BWR Standard
Case

Jet Pump Drive Flow Rate of Unbroken Loop for BWR Standard Case

Jet Pump Suction Flow Rate of Unbroken Loop for BWR Standard
Case

Jet Pump Exit Flow Rate of Unbroken Loop for BWR Standard
Case

Jet Pump Drive Flow Rate of Broken Loop for BWR Standard Case

Jet Pump Suction Flow Rate of Broken Loop for BWR Standard
Case

Jet Pump Exit Flow Rate of Broken Loop for BWR Standard Case

Break Flow from Recirculation Loop calculated by using Wilson
Correlation for Bubble Rise Velocity

Break Quality from Recirculation Loop calculated by using
Wilson Correlation for Bubble Rise Velocity

Break Flow from Vessel calculated by using Wilson Correlation for
Bubble Rise Velocity

Break Quality from Vessel calculated by using Wilson Correlation
for Bubble Rise Velocity

Pressure in Lower Plenum calculated by using Wilson Correlation
for Bubble Rise Velocity

Core Inlet Flow calculated by using Wilson Correlation for
Bubble Rise Velocity

Average Cladding Surface Temperature in Lower Core calculated by
using Wilson Correlation for Bubble Rise Velocity

fi



o b e

Fig.3.37

Fig.3.38

Fig.3.39

Fig.3.40

Fig.3.41

Fig.3.42

Fig.3.43
Fig.3.44
Fig.3.45
Fig.3.46
Fig.3.47
Fig.3.48
Fig.3.49
Fig.3.50
Fig.3.51
Fig.3.52
Fig.3.53
Fig.3.54

Fig.3.55

JAERI-M 6703

Average Cladding Surface Temperature in Center Core calculated
by using Wilson Correlation for Bubble Rise Velocity

Average Cladding Surface Temperature in Upper Core calculated by
using Wilson Correlation for Bubble Rise Velocity

Break Flow from Recirculation Loop calculated by fixing Discharge
Coefficient Cp constant to be 0.6

Break Quality from Recirculation Loop calculated by fixing Discharge
Coefficient Cp constant to be 0.6

Break Flow from Vessel calculated by fixing Discharge Coefficient
Cp constant to be 0.6

Break Quality from Vessel calculated by fixing Discharge Coefficient
Cp constant to be 0.6

Pressure in Lower Plenum calculated by fixing Discharge Coefficient
Cp constant to be 0.6

Core Inlet Flow calcualted by fixing Discharge Coefficient Cp
constant to be 0.6

Mixture Level in Lower Downcomer calcualted by fixing Discharge
Coefficient Cp comstant to be 0.6

Saturation Temperature in Lower Plenum calculated by fixing
Discharge Coefficient Cp constant to be 0.6

Average Cladding Surface Temperature in Lower Core calculated by
fixing Discharge Coefficient constant to be 0.6

Average Cladding Surface Temperature in Center Core calculated by
fixing Discharge Coefficient constant to be 0.6

Average Cladding Surface Temperature in Upper Core calculated by
fixing Discharge Coefficient constant to be 0.6

Break Flow from Recirculation Loop calculated by assuming Mixture
Level in Lower Plenum :

Break Quality'from'Recirculation Loop.calculated by assuming
Mixture Level in Lower Plenum

Break Flow from Vessel calculated by assuming Mixture Level in
Lower Plenum

Break Quality from Vessel calculated by assuming Mixture Level in
Lower Plenum

Pressure in Lower Plenum calculated by assuming Mixture Level
in Lower Plenum

Core Inlet Flow calculated by assuming Mixture Level - in Lower
Plenum



Fig.3.56

Fig.3.57

Fig.3.58

Fig.3.59

Fig.3.60

Fig.3.61

Fig.3.62

Fig.3.63

Fig.3.64
Fig.3.65
Fig.3.66
Fig.3.67
Fig.3.68
Fig.3.69
Fig.B.?O
Fig.3.71
Fig.3.72
Fig.3.73

Fig.3.74

JAERI-M 6703
Average Cladding Surface Temperature in Lower Core calculated by
assuming Mixture Level in Lower Plenum

Average Cladding Surface Temperature in Center Core calculated by
assuming Mixture Level in Lower Plenum

Average Cladding Surface Temperature in Upper Core calculated by
assuming Mixture Level in Lower Plenum

Break Flow from Recirculation Loop calculated by assuming
Recirculation Pump to be irreversible

Break Quality from Recirculation Loop calculated by assuming
Recirculation Pump to be irreversible

Break Flow from Vessel calculated by assuming Recirculation Pump
to be irreversible

Break Quality from Vessel calculated by assuming Recirculation
Pump t¢ be irreversible

Pressure in Lower Plenum calculated by assuming Recirculation Pump
to be irreversible

Core Inlet Flow calculated by assuming Recirculation Pump to be
irreversible

Average Cladding Surface Temperature in Lower Core calculated by
assuming Recirculation Pump to be irreversible

Average Cladding Surface Temperature in Center Croe calculated by
assuming Recirculation Pump to be irreversible

Average Cladding Surface Temperature in Upper Core calcualted by
assuming Recirculation Pump to be irreversible

Jet Pump Drive Flow of Unbroken Loop calculated by assuming Time
Constant of Recirculation Pump to be 1 sec

Jet Pump Suction Flow of Unbroken Loop calculated by assuming
Time Constant of Recirculation Pump to be 1 sec

Jet Pump Exit Flow of Unbroken Loop calculated by assuming Time
Constant of Recirculation Pump to be 1 sec

Break Flow from Recirculation Loop calculated by assuming Time
Constant of Recirculation Pump to be 1 sec

Break Quality from Recireculation Loop calculated by assuming
Time Constant of Recirculation Pump to be 1 sec

Break Flow from Vessel calculated by assuming Time Constant of
Recirculation Pump to be 1 sec

Break Quality from Vessel calculated by assuming Time Constant
of Recirculation Pump to be 1 sec



Fig.3.75
Fig.3.76
Fig.3.77
Fig.3.78
Fig.3.79
| Fig.3.80
Fig.3.81

Fig.3.82

Fig.3.83
Fig.3.84
Fig.3.85
Fig.3.86
Fig.3.87
Fig.3.88
Fig.3.89
Fig.3.90
Fig.3.91
Fig.3.92

Fig.3.93

JAERI-M 6703
Pressure in Lower Plenum calculated by assuming Time Constant of
Recirculation Pump to be 1 sec

Core Inlet Flow calculated by assuming Time Constant of Recircula-
tion Pump to be 1 sec

Average Cladding Surface Temperature in Lower Core calculated by
assuming Time Constant of Recirculation Pump to be 1 sec

Average Cladding Surface Temperature in Center Core calculated
by assuming Time Constant of Recirculation Pump to be 1 sec

Average Cladding Surface Temperature in Upper Core calculated
by assuming Time Constant of Recirculation Pump to be 1 sec

Quality in Lower Core calculated by multiplying Reactor Power
1.6 times the Standard Value :

Quality in Center Core calculated by multiplying Reactor Power
1.6 times the Standard Value

Quality in Upper Core calculated by multiplying Reactor Power 1.6
times the Standard Value

Break Flow from Recirculation Loop calculated by multiplying
Reactor Power 1.6 times the Standard Value

Break Quality from Recirculation Loop calculated by multiplying
Reactor Power 1.6 times the Standard Value

Break Flow from Vessel calculated by multiplying Reactor Power
1.6 times the Standard Value

Break Quality from Vessel calculated by multiplying Reactor Power
1.6 times the Standard Value

Pressure in Lower Plenum calculated by multiplying Reactor Power
1.6 times the Standard Value

Core Inlet Flow calculated by multiplying Reactor Power 1.6
times the Standard Value

Average Cladding Surface Temperature in Lower Core calculated
by multiplying Reactor Power 1.6 times the Standard Value

Average Cladding Surface Temperature in Center Core calculated
by multiplying Reactor Power 1.6 times the Standard Value

Average Cladding Surface Temperature in Upper Core calculated by
multiplying Reactor Power 1.6 times the Standard Value

Break Flow from Recirculation Loop calculated by considering
Time Delay in closing the Steam Line

Break Quality from Recirculation Loop calculated by considering
Time Delay in closing the Steam Line

Vi



s —————T

Fig.3.94

Fig.3.95

Fig.3.96
Fig,3,97
Fig.3.98
Fig.3.99
Fig.3.100
Fig.3.101
Fig;3.102

Fig.3.103

Fig.3.104_

Fig.3.105

Fig.3.106

Fig.3.107

Fig.3.108

Fig.3.109

Fig.3.110

Fig.3.111

Fig.3.,112

Fig.3.113

JAERI[-M 6703

Break Flow from Vessel calculated by considering Time Delay in
cloging the Steam Line

Break Quality from Vessel calculated by considering Time Delay
in closing the Steam Line

Pressure in Lower Plenum calculated by considering Time Delay
in Closing thé Steam Line

Core Inlet Flow calculated by considering Time Delay in closing
the Steam Line

Average Cladding Surface Temperature in Lower Core calculated by
considering Time Delay in closing the Steam Line

Average Cladding Surface Temperature in Center Core calculated
by considering Time Delay in closing the Steam Line

Average Cladding Surface Temperature in Upper Core calculated by
considering Time Delay in closing the Steam Line

Break Flow from Recirculation Loop calculated by considering
Time Delay in closing Steam Line and Feed Water Line

Break Quality from Recirculation Loop calculated by considering
Time Delay in closing Steam Line and Feed Water Line

Break Flow from Vessel calculated by considering Time Delay
in closing Steam Line and Feed Water Line

Break Quality from Vessel calculated by considering Time Delay
in closing Steam Line and Feed Water Line

Pressure in Lower Plenum calculated by considering Time Delay
in closing Steam Line and Feed Water Line

Core Inlet Flow calculated by considering Time Delay in closing
Steam Line and Feed Water Line

Average Cladding Surface Temperature in Lower Core calculated by
considering Time Delay in closing Steam Line and Feed Water Line

Average Cladding Surface Temperature in Center Core calculated by
considering Time Delay in closing Steam Line and Feed Water Line

Average Cladding Surface Temperature in Upper Core calculated by
considering Time Delay in closing Steam Line and Feed Water Line

Jet Pump Drive Flow in ROSA-III Recirculation Loop calculated by
assuming Nuclear Heating and Rated Power of 9MW

Break Flow from Recirculation Loop cf ROSA-III calculated by
assuming Nuclear Heating and Rated Power of 9MW

Break Quality from Recirculation Loop of ROSA-III calculated by
assuming Nuclear Heating and Rated Power of 9IMW

Break Flow from Vessel of ROSA-III calculated by assuming
Nuclear Heating and Rated Power of 9MW

Vil



Fig.3.114

Fig.3.115

Fig.3.116

Fig.3.117

Fig.3.118

Fig.3.119

Fig.3.120

Fig.3.121

Fig.3.122

Fig.3.123

Fig.3.124

Fig.3.125

Fig.3.126

Fig.3.127

Fig,3.128

Fig.3.129

Fig.3.130

Fig.3.131

Fig.3.132

JAERI-M 6703
Break Quality from Vessel of ROSA-III calculated by assuming
Nuclear Heating and Rated Power of 9MW

Pressure in Lower Plenum of ROSA-IIT calculated by assuming
Nuclear Heating and Rated Power of 9MW

Core Inlet Flow Rate of ROSA-III calculated by assuming Nuclear
Heating and Rated Power of 9IMW

Averagé Cladding Surface Temperature in Lower Core of ROSA-TIII
calculated by assuming Nuclear Heating and Rated Power of IMW

Average Cladding Surface Temperature in Center Core of ROSA-III
calculated by assuming Nuclear Heating and Rated Power of IMW

Average Cladding Surface Temperature in Upper Core of ROSA-III
calculated by assuming Nuclear Heating and Rated Power of 9MW

.Heat Transfer Rate to Coolant in Lower Core of ROSA-III

calculated by assuming Electric Heating and Rated Power of 9MW

Break Flow from Recirculation Loop of ROSA-III calculated by
assuming Electric Heating and Rated Power of 9MW

Break Quality from Recirculation Loop of ROSA-III calculated by
assuming Electric Heating and Rated Power of 9MW

Break Flow from Vessel of ROSA-III calculated by assuming
Electric Heating and Rated Power of 9MW

Break Quality from Vessel of ROSA-III calculated by assuming
Electric Heating and Rated Power of 9MW

Pressure in Lower Plenum of ROSA-III calculated by assuming
Electric Heating and Rated Power of 9MW

Croe Inlet Flow of ROSA-III calculated by assuming Electric
Heating and Rated Power of MW

Average Cladding Surface Temperature in Lower Core of ROSA-III
calculated by assuming Electric Heating and Rated Power of 9MW

Average Cladding Surface Temperature in Center Core of ROSA-TII
calculated by assuming Electric Heating and Rated Power of 9MW

Average Cladding Surface Temperature in Upper Core of ROSA-III
calculated by assuming Electric Heating and Rated Power of IMW

Break Flow from Recirculation Loop of ROSA-III calculated by
assuming Constant Power of 2.24 MW to 18.7 sec

Break Quality from Recirculation Loop of ROSA-III calculated by
assuming Constant Power of 2.24 MW to 18.7 sec

Break Flow from Vessel of ROSA-III calculated by assuming
Constant Power of 2.24 MW to 18.7 sec

Vil



Fig.3.133

 Fig.3.134

Fig.3.135

Fig.3.136

Fig.3.137

Fig.3.138

Fig.3.139

Fig.3.140

Fig.3.141

Fig.3.142

Fig.3.143

Fig.3,144

Fig.3.145

Fig.3.146

Fig.3.147

Fig.3.148

Fig.3.149

Fig.3.150

JAERI-M 6703
Break Quality from Vessel of ROSA-III calculated by assuming
Constant Power of 2.24 MW to 18,7 sec

Pressure in Lower Plenum of ROSA-~III calculated by assuming
Constant Power of 2.24 MW to 18.7 sec

Core Inlet Flow of ROSA-III calculated by assuming Constant Power

of 2.24 MW to" 18,7 sec

Average Cladding Surface Temperature in Lower Core of ROSA-TII
calculated by assuming Constant Power of 2.24 MW to 18.7 sec

Average Cladding Surface Temperature in Center Core of ROSA-III
calculated by assuming Constant Power of 2.24 MW to 18.7 sec

Average (Cladding Surface Temperature in Upper Core of ROSA-TII
calculated by assuming Constant Power of 2.24 MW to 18.7 sec

Break Flow from Recirculation Loop of ROSA-~IIT calculated by
assuming Constant Power of 3.58 MW to 18.7 sec

Break Quality from Recirculation Loop of ROSA-IIY calculated by
agssuming Constant Power of 3.58 MW to 18.7 sec.

Break Flow from Vessel of ROSA-III calculated by assuming
Constant Power of 3.58 MW to 18.7 sec

Break Quality from Vessel of ROSA-III calculated by assuming
Constant Power of 3.58 MW to 18.7 sec

Pressure in Lower Plenum of ORSA-III calculated by assuming
Constant Power of 3.58 MW to 18.7 sec

Core Inlet Flow of ROSA-IIT calculated by assuming Constant
Power of 3.58 MW to 18.7 sec

Average Cladding Surface Temperature in Lower Core of ROSA-TII
calculated by assuming Constant Power of 3.58 MW to 18.7 sec

Average Cladding Surface Temperature in Center Core of ROBA-III
calculated by assuming Constant Power of 3,58 MW to 18.7 sec

Average Cladding Surface Temperature in Upper Core of ROSA-III
calculated by assuming Constant Power cf 3.58 MW tc 18.7 sec

Break Flow from Recirculation Loop of ROSA-III calculated by
assuming Constant Power of & MW to 18 sec and Time Constant
of Recirculation Pump to be 5 sec

Break Quality from Recirculation Loop of ROSA-III calculated by

assuming Constant Power of 4 MW to 18 sec and Time Constant of
Recirculation Pump to be 5 sec

Break Flow from Vessel of ROSA-II1 calculated by assuming

Constant Power of 4 MW tc 18 sec and Time Constant of Recirculation

Pump to be 5 sec



Fig.3.151

Fig.3.152

Fig.3.153

Fig.3.154

Fig.3.155

Fig.3.156

JABRI-M 6703

Break Quality from Vessel of ROSA-III calculated by assuming
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AABEHECLLOB ZLZIDKRH S50 :
 ALARM—B1 i BWROLOCA OFMOAICHES NS — FTHD, BHRECR T BWR
DLOCAOREEERA HNET 2 ROSA-TORFICARENLELF . BOHEELL L DI
FLOBE A REDT, FLEROKE~DEMBEXANTEASATH L. BELSHBE~
DB B IHEDOEHFICREEEL, MURBILBERINBELET LI LNDL HA
BE SR THLD 7 # 17 4 =510 £ 5 EREEGHESBHITNI RO HRE~DERE
bETTL3TTHE0, ALARM-BL CTEZABEZATLULTHAL LHRAORENEE
LR L, DBROHEHEIIEETENL b 2L TAAD ROSA—T O FHBITICHRTE
RELAP—4 4% B U/ RELAP— LPH—#E@?C&&JJ;

meAP4JMBLLM)4K%T»®ﬁﬁm#fzﬁ m&wﬁcﬁtlﬁ@&E%MA

t%@f%gom?n®&ﬁﬁﬁﬁﬁmﬁbf®&ﬁiﬁ//a/fgogﬁf%ﬁg%Tw
OHBAD1 23 HEARBCHT 5 KB EK Cpit Bff iz /7 2 ROSA— | EERD RS
SRR OHERAE AN L TH S

0.002 s
Cp =057+ (21}
’ X

LT x (SHE AL RN awL{jiODﬁ;d"J(?l’l)ff —THb0 b9 1,@03%*?“')1/J1¢Dd§&}§ﬂi;
GIABERL € 7 T B B Ve K Wi lson OEBRAL —FEORE Db LITRIANITLE
Thoo TLWMBMOHORBMIBUREZARS LS (1-1bRELSRDMKS KTMEZ S
BICLi L ETHhbe THhoDRBETVAEER btﬁ@ﬁ#%éi{tﬂé@ RELAPIZ & A i
%&mﬁbfﬁos&ﬂiﬁﬁﬁiﬁﬁﬁC%dé%@@&ﬂ%ﬁ&&@&ﬂa%ﬁk%®£
RIS EDERT -2 LR —RT O LD SN T Do
212 RELAP—4JOAHERX |

RELAP— LMDAﬂﬁ“t®iﬂE}iRELAP Q&EN,L%éOfJ;LEtﬂqufﬂ?\z
Unit Option Card DANKRAHBF TS50 RELAP—4J DAHAERL RELAP~
LB ZORMUTOIADA TH S0 AMINTNGT | =7 #—% » T b, WLW2
HERMaDH— FICANT ST -2 OEFBER T 2 1IBEHER DL, RERHERDL
Tdo '
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1. Unit Opticen Card 010003
Problem Constants Card 010002 DIRICANT %o
W1—1 I1IU1 =Input unit option
0=1ft—1b unit
1 =MKS unit
W2-1 1U2 ::out}ut unit option
0 =ft—lb unit
1 =MKS unit
2 Bubble Data Cards 06 XXX1 _
NBUB#AN, £ LXXX=001, 002, - » NBU Bo K/ SRR REE ICWilson®D
AEH I BELUARERDT +—7 o bPERLTHSE. Wilson DREMI T LHNTE S
D2 14D Bubble Data CardPHTHO, 20T +—7 » FRRDEHCIE>T Ao
W1—-R ALPH—Bubble—gradient parameter
W2—-R VBUB=(—1)X{Bubble velocity) ( ft/sec)
W3—-1 IR = ¥Volume number to print out bubble velocity
3. Jurction Data Cards 08xXXXY
NJUN#HO A~ F2ANTER_BELH Do 1272 LXXX=001, 002, , NJ UNo
Yiz zhFNOoHcnd s — FOBLEBESTHO, 10ohI 28 LAIHMTHS Bl
GECpIZ ((21) KXo HERAZFLLOBAREXRKOZ +—~» FERLUTHD, 5
BAEFRDEHIITL T+ —F 2 MIEL, P LEALAEEAOART o
W16 -R CONCO== Contraction coefficient
' = 057
W19—1 [CD = Option for Cp correlation
=1

2.2 HEH#R

BWR % 722 # OBEREIC R 2 HHIHMEATRE RELAP-4J 7 - FTRITT 2 /T,
TFRREBERILLOHELEIN T —FHOFEEA Y 2 —L L LTEDOLINLTNENL ST TL
TRHEBB LOHERY = — 200 LT 208 MEMNTER, BKIENEE, BIXUTRRME
EANDTHLBELD Lo

RELAP-4JIC R THFHEREY = - L3V T UL FEOMNBHCERLTANTILERDD,
F) o=~ A DRI REREAENT -2 3RGOKE, B&, BEALLOES, HIBEHE,
BLURKEASTHRATOBRBORER MAETH S0 CORK EHMBMET DBREICIIRAKL
BREOLITLTHRLOBEEE LORAKE LTORBEV L ENG TN b0 MK ENSEE
LTAATAAENSZOHEBEN, RAKDORRLER, BLXURBEDOREETH L. F
Bk L L CHALRE S Z 2B ETHOME HORBE(EANT 2, 38
HRERAEOTEMR A OREELAFHET 6 L LN R, TROEHBEER, 277 4
i, BLOEEEREICETANNERREANTEBENH S0 BAKOREE & LTH

— 3 -
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BLADRMERE, K, BLUOABEERTH A0 27281 = — A DHHEML LTA
HT A BENBHLEDE, HH, BE, BLUI7 94V F14-Thbo

WO SAEZNERE LTHEEL 20RO E EEESPCOZHETHO, KITEN
F =4 LTI ARDENSEMERE, FMEME ( inertia ), BLIUBR/DMIKERBER TS 20
TREHELTANT 2 LENLLDEHRETH B0

FY =2 - ABIURBOT - FLUATHREEL L GO 7k, ST v, BLU
FENOFs—F I DEFLVTHLo |

M/ 3800MWOBWREBLTG ROSA-TCHE 2 RELAP—4J OAHT —F 12T
FTR~B,

2.21 BWROFEER @

BEAEL L TEZ7BWRERIZGESSARKTEHEINTVABWR/6(251—-848)&19
AR THD, BN 3B800MW, BHEZORHITIB48EKTH Lo RLRDOEENRZIMB L
U M A ROSA—I & 5, LT Table 21 WiRk§o 214 DHARA Fig2 1 LR T HE
BRE2r—-7ThHo, TNTHIC12EK, GH24KD P zv bR YT HD2OTIE: EEL
PLOCAIRI V-7 O HEBERIEE OB LETIbDTH S,

RELAP—4ITHRITd 24, COBWREARAKE LA-HERRE Fig22ilRdo Y =
=~ LB 19THYD, MBHIL27TTH L. FLESEEANICI2ORY o — nitaE LT
ZOHaNh, THTHICHREARE LR REKRIA T S Tnbe FLLCERT LTHG YA
NABEB SN0 THT L 34, BRIV A, SKSEHSE, BIOEK F—2lkeneh
120K 2 - LTRDOINT0 F7 VD7 —3HBKLILD RBERACR DTS FTHL T~
Hv—, CFEAMTKUZESRLTVWE LT LY vhw-02 2iea8 LTREbHze HHE
BELN-T7RRY7TFN = AL ELEORIBORERY = -5 A3F) 2 -4 T
B XATW D HE LBV -7 TRAI VA - OoBEEORHUEE TORERY ~ ~
LAEIDERBL, A4 R =— 0t oTb: BIIBR AV Yy =L RV T ORICE
Silte MBTGHRERIZ26 & 27 THO, 26 LY TH2THF Ty H < —HlORKRETH 50
TR 23 L 24 BENTHERIA v BLUBRKIA YICHIEL, ZOFKE4A kO
DEHELLTAAL, BRX - L /RT0LOIBIEER S NS o100

SKDEEBRD SIEAK, BRLKEHLDTHERTHBMINTHTSZRZTTEHL pt, B
- FEDERIC LD SRR KL RS EECREGLZH ) 2 —LE L, TORETD
HERLSHERSERB LB v v v~ ATAENE LI EE LY v Hh = — TIHBITK
R INTE0, TOASHIKHEALLBERESERO > b ESHIZETE~, BIHITHEE
NERELNEEINDE o T T DRFBOHRE LBy v hv —DKRAMRKDIPEEO Ll
THROFKIESODEEDENRI00B. LUENL S 0% THL ET HEECHET 5o

ThZhor—7KfHIndT 21280 2 b EYyFREEDTI20FET = —4 & LTEE
bilfro o TZORBELCHRBHEERI1EOV = » LV TERIBT2ED 124510
Tsoe BE/ VK OMERIL054 1, 7Y s VEBOKEHEEI01t*P& Lo &
PEREIREE S KUY 7 v e VRS & HERERRICHL T S Efic e A M/ NE RPN
0.0 &L, HRCHLTIENENE68BLULITE Lo
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— W — T OBBH A T OB E LTANT 5 SE 2 H 2 OB S L e i g
BLUEREERCHT G, FE, k8, tr7, SLUBMEET -2 Y THdo
RELAP—-4J LR TIIRLBEHE L LTHMBARIE T L bOLT THS ZHRKE TS b
DhANTERENH L. $H5 723 74 —OHFREICH T 2 8 i3 BUEREEh R
LGS RBOmMEFRLELTELEIN, TREAEEA VEOBRELTANEIN B0
o7 O o0 7 LICHAEN TS Binghan Pump Company DF 7 itxtd
5 HDEME oo BT L BWRO - REBEH R v SO EEKK, HE, Kk#EH, tr7g, BLUE
e -2V PREHTOL YD 2TINE

(O] 6 24 n=1485rpn

& Q=48300 gal /min=6456 {t* min

K BH H=8052ft

KA Pz Ty =26000 1b;*ft “rad

BE# b Ty = 2600 1bgeft Arad

BHE—-A>F I =28000 Ibysft? rad
BE#E L7 IR A 7D10%EL, KO v Z73HE, KB, BXUPREHL SRATK
b RE¥ 40 N
pQH

@

(47171 by 7 £1% ) (48300x01337,760-1t° /sec) (8052:ft)
{1485x27,/60 rad/sec)

Ty ==

—263X10* Ibysft, rad
FTHERE—A Y PER VYT OREHE B THELEDOIRATERS OGN0

g.7T
@

(3217 ft/sec? ) (5 sec) { 260002600 ) Iby *ft/rad
(1485x272,/760 rad/sec)

= 296x10* tbeeft? rad

KRBHADAEY a2~ ATEKEERGTEBZRS LTWAEREL, KUDEKBER L
DIXF T AT —EERAF—LDATHL CHODE N a— MITHG S SRER 7 vd
TA =R EROEDCHE 2T Bo [IQHREE VB0 THOF ) 2 —LIKRTHI ft//sec
ElLto ERRAEEOARGR Gy I TE LIy Hv—-BLURAFN—LILRTEH08THD,
LAY AT —TI30.0 & Lo | '

W LA IR T AR E Cp iz 21 D (21) ROMHEAREE oo ELEBROR
HFRCRS ZEBRT 7 2 7 ADEEF TN CORBLATEEBS Lo LXK Iz b FEYT
BN = - LICHEATAIHERRBEY 7Y = VIBOB TIIEHBEOBSSMEALI N LM, £
7 s T AOBRTELSERINTNAS
BWRAARDLOCADRELAP—4J I LB MITOBDANT -4 DY 2 F%& Table22 iC
AR¥o ZIEEBEXIEDILIEATRNLBWREEy -2 ICHIETA2ARNT—2Thso

.
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2.22 ROSA-T®OEEESR

ROSA—D i BWR ORHIMBMAEH ( LOCA ) MBERS 5 DEETHD, AL
Lok %iZ 22 1T~/ BWR/6(251-848) ThHoo ROSA-I OMREHNABLUE
BRst EOFIRES SELAFHILUTFO M oT b

(EEH) ] |

1 ZERFLIBEEINTOLERAROHBELERL, ThickZTEERF2HopilT
%o . _

2 ECCSOYREAWMRL, THKMETEBRTEZHOLILT . 2XKIDFHLECC
SHEBET o | o
3. EBRMERAMBITTLCEICLD, LOCADHNT 2 — FOBWREARICH S A HHMEAZHE .

VBB Ea - FOUBRELIURRELZT o
(IR )
L ROSA-NAREL-BIHEET L, FEOFIINImBELUTTHEINERLN
Lo
2. %ﬁﬁ%@zzmmﬁ&%:Cﬂ@ROSNﬂ@@ﬁ%%Qi&ﬁﬁﬁﬁ%éo
( HEA L)
L FdeaF vy 2o EAEEY =77 FRIZEEYT 60 €05 51 F ¥ v 20 st
vy A E LTEMER LT Do
2 HZWARIHSLHIPIEE L,
3. FALHBADOERE, v b EYTRAL, 747 2—FEH0, BLUBRBRRRES
EDHXDHBRIEFLCEE S0
4 Yzuv b RYFEABEELL, WAABAEOCHBIUEL T o
B, LR &L S 2D FM R OHITEFILEY bo
6. SMEHBER, EHERE-EECERILIDE S,
PLL OGRStk 8 L UERFHE & LR 2T oo &4,
1. FoddFrranbbEmmktsd s,
2 FLORBREORIFEFOL 254,
Ll otio _
ROSA-NOEAT S~ — F£Fig23 RTo CODROSA-TORELAP—4J L3
HAZ I BWROHAEERRLEYBEUME ST BLE SNTED, £ OREF Y = - LBLU
HEMDORRITFig2l DBWREREFE L TH Ao HEA I = — 2 BLUHREOEANFEB D

BHho —~REN—TORER Y FOEEEEHIA G BWROBAEGLELC, Y or 7 Allid
FNT 3 Bingham. Pump Company OE Y 7FIHETE DA HE st X LEY T OREHR
IIBWROBEOSBICHLTROSA-N TR 1 BABEDIEE & Lo £ ¥ 7 OEkEEE
T ANE, kB, KE, b7, BAUEEE A Y PRATOLIILE 2T Lo

» ERFEBEUATFHEHTOFRE LS T AT AZMWIZENI N

ﬁﬁ_

i
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ol 44 n~=1485 rpm

OB Q= 114 gal/min

K SH H= 7785 ft

KA bz Ty, =58 lbyeft /rad
BEE L7 Ty =58 lIbyeft “rad
Mt —-4 v b I =128 Ibye (1> rad?

34, QEEREEFALOBLUBEQOF a—F V72T L HBWROBSE ERILIC LT
ROSA—-NIH&KZEDOLOCADORELAP—4J KL ZBFDBEDOART —FD YR M Table
2 31CMdo CAIZRIZIBDI22HTRNLHTEZ IMW &L Lz ROSA—TIKRDALT —

KT bo
ROSA—IM{1 BWRD LOCAA T& AT LK MBTIZLOLELONEBTRHSD,
RN REE DEOBRBICLD ES LT HERNREAHLEHNH 50 €D D5
LOCABRBIKENEBLEZIBEELOCNEHALMUTILIET o
L FORBSORINEED1/2THED4HHELTEEFIORIBLTLEERILS
DETHOOTERBOKHANEF L B o '
9 EEOEBRMALEETIOCAELBRSIMVEOIKH LT, MANRLERIT224
MW L 75l
3. BEBEAERE 2 THELLAT ORSEINRENL S
4. RBAKE LTOBEMOERBHIEFLOKRE o
5 RUTHEHELENLS.
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3. BT K R

ROSA-H#EHBWROLOCAEREZ A HB T LI CBATCE TV ALE XL
%52, BWRE ROSA—NOGHRO LOCA LHIT L, HERFERT 570 BWROEEES
EFLTEAZT-DIZ 22 1HTR~NZMNM GESSARCTE#EE L TLE BWR/6(251—-848)
&Wiﬁﬁf%éc1tBWR&%fH%@#—Z®%§®éﬁm<HFKW$$5Q%10¢
— RO X AT o CHNSITBWROLOCAMBHIL DL I/ T+ -2 ILKE IR
BToniElENEBRTLAT BT TH0, BWNROLOCATHENMNEL LHS TH
FUF LTI v oV TR RKEBLSBLERAREEZONAFEET L ED/ST A —F BLUE
BEHEEALTT TR THS
BWRAZRDOEE 7 — =
(1) BWRE®E4 — 2
@ SRR E TR ABERIEEVE L LT Wilson OEBRAAHEY (BES -2 Vald

3 ft/sec T3 )

3 —HAEEAEICSTAKREERC 206 iCEET A (EEr—2: Cpid2 18D (21)

ROMBEARTE A5 )

@ WEETRT L FACKMRERINEET A (REr -2 FE7 v 23HEREGHK

THd )

5) THEEEFE & LT Moody choking & sonic choking Dfih4 525 (KBS — 2 ;

Moody choking ©& )

6 —WIZEHBERY7OFEIAAETL (BEYy -2 #iEggd)
M —REPESL OB ERE 1 BETL (BESF -2 58)
® BFEFFEOHNZ6080MWETZ (HEEF —~2: 3800MW)
9 ARFA4A—0b734 33D OPUBOSBTHLKLIETA (HES -2 BHFEE» S

AL 05 B THL#ES )

10 QIMATRSICRKEES 1B oPLBH 4R THALKLLTE (BETr -2 ¢ Wl

BEroSHUEHOSBTHUKRS) ‘

BED@Q~RREEr — 2B 2T V2 ADHEBNTHY, KES —20BEG OFRMAIE
MRiCRmEN T Do

¥ ROSA-IERICDNTH 2 2 2IHTHE 7 BWRE ROSA-TERODEALBER L, LT
Dy — R DDOTEIT L.

ROSA-M#FR DatEYy — X |

O HHIMW, HAREMRZIBWR &AL, BAKIREETERME, A 7 OREHIE L
o, |

© W7 OMW, HAMEHBEIBWREFBL, RAKIEIMAD L —# o

@) MA224MW, HAHRTHEEBWREREIL, RHEZEAMADE -4 —Ho

@ MAZ224MWTC18THET —RICREUBEHRERAERE Lok ~OEHAEORHEZL
RHOREI R L. RAMKTESIMBO e — 2 — o

— 8 —
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6 HHTISBMWTI8THITC TBELRELUEEFERALRELLK~DEHREORMEL
IEVHRE & 5o BRAETEIMBAD £~ F —Fo
6) HWALAMWT 18R ET—FIEDL, 20D IT—RATHEI L, LBIEBELRE
LIk~ DB EOREENMKIENEERI S 50 EREKIEINAOE - % — . —ER
Bfy TORERIZS P |

sy —2ME@EIZROSA-TORBUAUNEFORE L BRIZDEBEIMBAD e — 2 —
BTHALLOEELHLIBELONTLODTHL0 7y —2QL@LiFe —2—DEBRE
BAOMWAENL QI LT 224MW LS T LIL L2 EELHLBELONIZEDTH S0
UEDT — 2 (1), @, OT—I6FHBFERTT 2 FETH - 1ots, 7—20&EQDFELE
DERDPTDARELOLOEANILATEN T A, HRCR 7y - 2Q0@ T bT T
— 2T OBV ABM LIt ¥ —2{DEQOERIBE LY LER L -4 -y EOBEH &
CHEBABOECBOICLoTINE: T TCLOERBRBRBOMRLERTAA, ¥ —2 W@,
B), 6 TiEHA4 224, 358, 40MWE T 2 ) v JCEZ, hrs—EOKHITEHNE
— B RN EAEDOERT AT o120

PTFD 31T BWRIAROBITRERAL~, I2HTEROSA-TERROBITHRIC
LT~ E,

3.1 BWREHROEH
3.1 BWREHEST-—X
2 2 1 HTR~1: BWRER LAY 2 BEBRRES oM@ S o RELAP—4J 3~ F
KEBRERRE Fig3l~329KRTo HICREINTVAEFIILT ORMICHIET 50

b (=lasec) =LEAY v v —OKHBEICT o7,

1y (N34sec) N FHLTY Hv - OKAHUET Lk 2B,

ty (m7.2sec) = FEHEL Ty 7 —OKAEDY = v PRV TDY T ¥ 3 v IZHIE LR

ty (=140sec) =Kk HERRLE COHKILOZ S ICH:E L HE,

ts ( =17.9sec) =FWTLFLdD7 7 v/ HEER,

tg (22sec) AFHALFLDT I 2 v/ HBEYBRIE oL EL LN AKH
THL 7Y H=7 —OKEILET Ut 2 IR Tl — BRI LR T 20 L6550, ta i3 —
BT KUMEBET LIS AHME LTEREINEG FRTHETLFILDT T v vV ITRTE
D tel3—hOBLELTORBTHO, ABMCHRTIIABICEERINTOIEe KALLH
WAL @ R ET LM t, COPERAOERICHL T2 A ESINHES. L LKAUDOETI
BOERBAOEREBROBM A EREOFE KN EOZTHELT t AEET UL T DAE S
HEWLTHbo HITHKAUMBUY O Limic Bl LeBRL, ETEHLZ t D2BEOD 1,
BHEZoNTb: SLTHMEY v a7 —ORUMBET LI 5K t, bR — 2iTRTE
KEDRENCH L 2 4 SOBETRINTV Bo " '

Figdl iz BEERER OBmILo S 5 OBE S v A nF ORI ( 32 v P gk

FLELERE T ) S DREBHREORELA(NREINT I S Bl L AR ICHELHREI2BICHE
mL, HO1BRICEXEG6890kyg,seciCEEL, LIBFALABMCTNI(N e T LTLYW
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BICZEY —~EORRB &0 D0 BFAR LTORNITEBR LREECRT, BTERR
Thbdo RHHEMEAEICINZFEZRICT/DI SR L DEF—REHLROEEILBEBHNE C,
ZOENGHERICLE KOBERILELGRNERETT S LiioTE, I HRICHERE
DU S ~EENRLOE—REDFANOEIGSRLFERE NI V2 LT LI 2THD,
ZORBE Y=y bRV TORE/ Ao OHHFREICEYRIELTHS ( Figd2788) o
FHa T v hw—DKAAE =y PEYTOF 7 v a VOEIETETFTTEE(ty ), V= v
bR TOBRE S AVABLTORNOZ7Z ) 74— 3 1L0&0, ZNEUTHE, A
ABELTOSREORREIZC/NNECNA { Figd278M) ., T LTHBIL»SOREEEDE
nmmbrmé<m@,%ﬁ/f»%ﬁbf@ﬁﬁﬁ%mﬁm?é@mﬁgﬁ<ommﬁ#?'
aYDEHICHZELCEBTHEFL> SORHKELS—RNICS LERLTE - 7% 620
L, BREY ANAERNE 74 VT 4 =M1 ERDF T YT - DEAMERE, —~RBHARICUR
ELzDIEAP BRI ER LI ERL 2T A EFELLND BE / ANVIHNKR ) 2 —
LEBEFRHLEBMARENTEBED SN T D Fhyzy PRV e K 2 —nb—REgH
SR 2 — AOENESELENNI L, BB AVEZBOTRBERARCLSTNRAIRERT S
BEBH Do '

Figd2 iR 7MiM oot 74 ) 7 1 — OFREEANRIN T S Bl &
AR RS HRE L, ~RRAAOEAAABLUHHFESENEN 1B TEL 2 ORI
LT, BB 74074 —-6H02ilBLEDs THRIIT A7 —DKANY = » PR VYT DY
7y s VORBETEFTEEL (1= T2sec), FIVh7—6V =z P RYTORE/
AnvEBELTOBFIIERRELY, ERALLORB 74074 bR ER LTI
Co BBt LsB T4 U7 4—{209410ZL, UBEY—ETh20bTHT 28N LE
%%SO@K%tQQS&HéO7ﬁU%4—ﬁ%émL0mm5mw®m~m%%EﬁyT%
WX LE, BED T VA LE —BETT A &0 45T bo

Fig33 il AERAES OBMAO > D8 7y v —lHWE( £7 v h < —fIR
AELBEBYT ) o OREAROBMELIRENT S0 WS & & ICHE KR A
b, 8000 kg sec il biciido BWHiFLD & OF SN Lo BRMEIC TR CiERG
THbo LMLV e —DKANEELES t, = 14ABITHREALELDFREITIES
(Fig34 BM), 218D (21)XTHFAZonsmw ZMERFEIIH T o HMEHCp 21K
EMHEZEIINTVE A, CORMERICRD 2HABEBEEBEILHDRE{ L o2TV5Ee HlTE
0.3 FC—HNICHENET T 20 KA —BHNRERELL 2Tl de L&Y v~ —
DIKO BB B Z TCHHFBH DT LT 2EA L THWEDRF Y v —DEAEHICL
TWdo BHHO—RANRUACATREZHOENZEA DT HTHY, F Vi~ —0OF
HEFigdb RSN THT VI AOEDTERSI LG EBF T v h v —DOKUHNFLILS
ERBUDOTFHF 7w h=—BMACFET S 1, FTROENIET L Figds 88 ) KA
m~ﬁmﬁtnéoL%ﬁvyﬂv—@mmﬁgmmétF%ﬁoyﬁv~ﬁ@mmgﬁam'
LM 74 ) F 4 =3B THELRBD ( Figdd B8R, FRICIECTHHAERR Cpli/ha {110,
BB OGET LT—EMIB L0 KtV =y PR YTDH 7y a VOFEIKLSTH
AR AOBEG LB D HEHRECIZAE BB 0, THA Y v < —OKAH

e et e AT E
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HAOFRIETAE (W I F I VAT D oDORNANBOLEIK LN LA, RHKREA
IO ATHDEENL S, ZOBRP S KENEMT 201X 7 7 v v v I E LTV
MIA VT4 —DBETFTTACERLLoTWVS, L LFERIZIA N T4 —3%Be2ic ERL,
FREHE L THBRB B2 IKETT %0

Figd4ilids vy hv—HEKroomt 7417 1 —OREEMLREINL TS L
WHro vy e —DRMBTBERBELEGICEPS LHLEALY, THBEY Y7 —pafmLT
AEAEBET LD E—EDOERLELE Do FTHE Y Y H7 ~DKANGHEEILOERICET S
CA AT o ERHHELTES, 74U T4 " HBAERLERB40B LS5, £ LT
T L F LT T o v v FERETEE (ts )74 T4~ ETFT5: W12%Dk
B4 F4—CBoBIIRROKOESIC>NERBLCIA ) T4 -2 AT %0
F@&SKMT%TVTA@Eﬁ®ﬁﬁ%%ﬁR§ﬂ(D%oW%M®—ﬁ%ﬂﬁﬂﬂ®ﬁ
HEZPEL Figds IERDENENLEEZBLCEbHEL ZF — L T4 YDV TIIH
MERICHE a0 B TEACH LK B, T5&, B booiitosd )7 14 —3EKE,
HEABM K CHLEBRRII DR, BFFORF -4 74 Yo ORBERBETED0,
BRADEHI ERT 5o ERF Y v —OKUNBRIEEEERHFY v - DREAHEE,
FTHA T v hv—RADERTALORNORZROENIETT 50 ¢ OEMIEIDHRAKL
LREENMEENE FLLBNEBEOB TR L THA Y vy h7 i tAMERICET S b
FTCHET S, TRy H=—0NBECHE LREARET L LIS LETNET—
FICREIENT N KESET LM»S (Figd 78 ) o 2 AZRNBEMLEC N EBROE
HERUOLRT 20 FLTTWLAI Yy A7 —-DARMR Sz P EVTOH 7V 3 O XiCEH|
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TABLE 2.1 Primary Characteristics of BWR 6 and ROSA-ITI

Comparison of Major Design Parameters

?g§1?848) ROSA-ITI Ratiofi%%%:%fi)
Reactor Type BWR Simulated BWR
Number of "
Recirc. Loops 2
Steam Lines 1
Jet Pumps 24 2 12
Separators 251 1 251
Core Heat-up Nuclear Fission | Electric Heater
Total Power (KW) 3800 x 103 4240 896
Active Fuel Length (m) 3.75% 1.880 2
Number of Fuel Assemblies 848 4 212
Total Volume (m®) 623.2 1.363 457*
Operating Condition '
Pressure (kg/cm?) 72.8 <91
{in Pome)
Core Flow (kg/sec) 15430% 36.4 424
Steam Flow (kg/sec) 2060 4._86 424
Recirc. Pump Flow Rate 7
per 1 Pump (m3/sec) 2.97 7.01 = 1073 424
Feed Water Temperature{°C) 215.6 215.6 1
ECCS
HPCS Flow (%/min) 26500 58 457
LPCS Flow (&L/min) 26500 58 457
LPCI Flow (&/min) 28200 (each) 62(each) 457

% Include 10 % core bypass

#** Volume ratio is set to be 424 in the analysis




Volume Distribution
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(TABLE 2.1 Continued)

o8 48) ROSA-III Ratio(-E4R €,

Upper Plenum & Steam Dome

Steam Part (m®) 206.1 0.451 457 %k

U. Downcomer (m?) 123.5 1 0.162 "

L. Downcomer (m?¥) 1 0.108 } 457
Mixing Part & Steam -
Separator 80.74 0.177 457
Core ' 59.95 0.131 457%%
Lower Plenum 123.2 0.269 437%%
Loops & Jet Pumps 29,71 0.065 H57%*
Total Volume (m?) 623.2 1.363 457%*
PV Dimension

Inner Height {(m) 22.3 6.34 0.284

Inner Diameter (m) 6.38 0.600 0.094

Water Level (m) 14.05 4.54 0.323

Jet Pump Suction Level (m) 3.875 2.97 0.765

Lower Core End Level (m) 5.494 1.46 0:265

Recirc. Line Level (m) 8.275 0.803 0.097
Steém Line Pipe I.D. (cm) 71.1 6.90 0.097
Recirc. Loop Pipe I.D. {em) 61.0 4.74 0.078

%% Yolume ratio is set to be 424 in the analyeis
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(TABLE 2.1 Continued)

BWR 6 . _BWR 6
(251/848) ROSA-I1I Ratio(zaga-111)
Core Length (m) 4.176 2,088 2
Active Length (m) 3.759 1,880 2
Number of Rods 54272 256 212
Rods Array 8 ¥ 8 square B X 8 square
Fuel Red 0.D. (mm) 12.52 12.52
Cladding Thickness {mm) 0.864 0.864
Fuel Rod Pitch (mm) 16.26 16.26
Total Fuel Heat Transfer :
Area (m?) 8026 18.93 424
Clad Material Zirconium Inconel 600
Average Linear Rod Power
18.2 8.81 2.06
(kv fm)}
Core Average Heat Flux 5 5
3 4,03 * 106° 1.93 * 10 2,09
{Kcal/m“hr)
Core Coolant Flow Rate
15430% 36.4 424
(kg/sec)
Core Inlet Flow Speed P
: 2.24 =2,24
(m/sec)
‘Total Core Flow Area (n°) 8.48 0.04 212
Peaking Factor
Local P.F. 1.13 1.13
Axial P.%¥. 1.40 1.40
Raial P.F. 1.40 -
Gross P.F. 1.96 -
Total P.F. 2.22 -

* Include 10 % core bypass
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(TABLE 2.1 Continued)

ECCS
%‘;;‘1?848) ROSA-TII Rat1o(zopa—ces)
HECS '
Kumber of Lines i 1
Injection Flow Rate 62500(80.5 5t} 13.7 456
(%/min) 26500(8,6 aﬁﬁ* 58 457
Water Temp. (°C) 100 <120
Injection Location Top of Core Top of Core
LPCS
Number of Lines 1 1
Injection Flow Rate ; *
(2/mi) 26500(8.6 at) 58 457
Water Temp, {°C) 100 <120
Injection Locatiom Top of Core Top of Core
LPCI (RHR)
Number of Lines 3 )
Injectfon Flow Rate 28200(1.4 at) 61.7 457
per 1 Pump (&/min)
Water Temp. (°C) 100 <120

Injection Location

(Top of Core)

*%% Pressure difference
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TABLE 2.2 Listing of Input Data of LOCA Analysis for BWR 6

LISTING OF INPUT DATA FOR CASE 1
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vBeCONST

* PROBLEM DIMENSION

010001 -2 9 3

519 2 0

# PROBLEM CONSTANT

*

27

010002 380G.0 1.0

010003 0 1

* EDIT VARJABLE

0p0000 AP 1 AX 3 ML -9 ML 10 W@ 3 Jw - 1 JW 27 Jw 26 AX 7

% TIME STEP

030010 1 ic 2 0 0,01 0.,00000F 0,5

030020 10 50 2 U 0,005 0,000001 13,0

030030 10 50 2 0 0.005 0,000001 50,0

* TRIP CONTROL

o4C010- 1 1 ¢ 0O 50,0 0,0 ® END PROBLEM

040020 2 1 © 0 3,0 0.0 + CLOSE STEAM LINE

p40U30 3 1 0 ¢ C,0 0.0 # STOP FEED WATER

040040 4 1 0 0 0.0 0.0 » BREAK OF PRIMARY . LOOP

04G050 1 =4 1 0 14.22 0.0 # END PROBLEM ON LOW FRESSURE IN vOL 1
® VOLUME DATA o : '

050011 O ¢ 107B,0 535,00 =1,0 433&.,0 18.025 18,025 0 105,1 0,620 0.0
050021 0 U 1073,0 =1,0 0,021 417.0 4.56 4,56 0 91.3 0.043 18,025
050031 0 0 1068.0 =1,0 0,081 417.0 4.57 4,57 0 91,3 0,043 22,585
050041 0 0 1062.0 =1.0 ©.141 4170 4.57 4.57 © 91,3 0.043 27,155
050051 0 0 10e8.0 535,0 ~1,0 860,0 13.7 13.7 0 6l.7 0,11 18,025
05006T O © 1057.0 =1,0 0O.1485 989,0 5.0 5.0 0 237T.0 1744 31,728
05007t 0 0 1053.0 =1,0 1485 1854,0 13.92 13.%2 0 133.2 U.e7 36,725
050081 2 © 1040.0 551,0 =1.0 5580.0 20.0 0.0 D 343,86 4,2 52,915
650091 1 0 1045.,0 =1,0 0,0 2408,0 10.33 3.50 0 122.0 U.54 42,585
05G161 2 0 10%1.0 535,0 =1.0 3619.0 32.585 32.585 O 117.0 1.33 10,0
050111 O G 1070G.0 535,00 =1.0 146.0 1742 17.2 0 10.0 1.0. . 10,0
050121 0 © 1070.0C 535.0 =1.0 14640 17,2 17+2 .0 10,0 1.0 10.0
050131 0 © 1043.0 535,00 =1,0 149,2 32.17 32,17 0 3.14 2,0 =20,17
050141 0 O 13172.G 535,0 1,0 4244 2.0 2.0 0 3,14 2,0 -20.,17
0501%1 0 0 1279.0 535,0 =1,0 185,64 47,67 47.87 0 3.14 2.0 =20,17
050161 0 0 1043.C 535%,0 =-1.0 1068 32,17 32.17 © 3414 2.0 =20,17
n50171 0 U 1172.0 535,0 =1.0 42.4 2,0 2.0 0 3,14 2.0 =20,17
050181 0 0 1279%.0 535.,0 ~1.0 185,4 4T.67 4787 0 314 2.0 =20,17
Q50191 0 0 1045,0 535,0 =~1.0 42.4 2.0 2,0 U 3,14 2.0 10.0

* BUBBLE DATA

060011 0,0 3.0

0e0DZ1 G.6 3.0

* JUNCTION DATA

0BOGIL 3 2 U O 3.403GE+4 91,3 16,025 0,11 0, 0, 00100, 0.01 2
DECOZT 2 3 0 0 3,4030FE+4 91,3 22,55 (.05 0, 0. QO 1 0 0 001 3
OBGO3L 3 & O 0 3,4030E+4 91,3 27,155 ¢.0% 0, 0, 0 0100, G.0 1 3
080061 4 6 0 0 3.4030F+4 91,3 31,725 0.036 G, 0, 0010 Q. 0.01 1
080053 1 5 0 O 3,4000E+3 6i.7 15,025 ©0.20 0, U, 00100, 0,010
080061 5 6 0 O 3,4000E+3 61,7 31,725 .12 0.0, 00100, 0.010
DBODTL 6 T 0 0 3.7430BE+4 133,2 36,725 0.i5 0. 6, 00100, 0,010
0BOUBL 7 9 0 O 3,743UE+4 133,2 50.,64% (.12 0, 0, 00100, 0,010
08001 9 B 0 0 4,5400E+3 343,86 52,915 1.00 0, 0, 00G 1090, 0,010
080101 9 10 G O 3,289Q0E+4 122.0 42,585 0,131 0. 0. 001 0 0. 0,010
QBOL11 10 13 0 0 4.9450F+3 . 3.14 11.0 t,o 0. U, 00 200. 0:010
080121 13 14 =2 0 4.,9450E+3 3,14 =19,17 0. 0. 0, DO 3 0CO0. 0010
080131 14 15 2 D 4.9450E+3 3.14 =-19,17 0. 0. 0, 003G 0. 0,010
080141 15 11 0 0 4.9450E+3 054 27,2 0,0 0. 6,8 01 2 2 0. 5710 1
0BU15L 10 11 Q D 1.3T770E+4 3,0 27,2 3.89 U, 1,17 Q0 Q 20, G010
08G161 11 1 0O 0 1.8715E+4 l6.2 10.0 0,0 0.0, 002 0C, 0,010
08U1T1 19 16 O 1 4.94508+3 3.14 11.0 0.0 0, O, 00 2 0 0s 0.C 10
060181 16 17 =1 0 4.9450E+3 3,14 =19,17 0. 0, 0, 003 00. 0.0 10
08Gl9l 17 18 1 0 4,9450E+3 3,14 =19,i7 O, 0, 0, 00 30 0C. 0,010
08C201 18 12 0 0 4.9450E+3 0,54 27.2 0,0 O. 6,8 0 1 2 2 0+ 37T 10 1
080211 10 12 © QO 1.,37T0E+% 3.0 27,2 3,89 0. 1,17 Q00 2 0. 0,010
080221 12 1 O 0O 1+8BT15FE+4 1é.,2 10,0 0,0 0, 0, 002040, 0.0110
08G231 10 19 U 0 &,945E+3 3.14 11,0 00 O 0D, 11300, 0,010
‘pBG241 & @ 1 U 4,54k+3 17,1 56,41% 0,029 0, 0, 0 0 10 0, 040 1 O
080251 C 10 1 0 4.5400FE+3 2,1795 40,585 0,089 0. 0. C 0 00 0. 0:010
08026l 16 0 2 0 0.0 3,14 11.0 0,0 1, »5 01300, 037310 1
080271 19 0 2 0 0.0 3,14 11.0 0,0 1. +5 01 300 0.5T1 0 1
*

# PUMP CURVE [NPUT INDICATOR

*

100000 0 0 0 [y

*

* PuUmMP DESCRIPTION
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77 090011 1 4 1 1 1485, 1,0 48300, 805.2 2.6E+4 2,9E+4 0,0 2.6E+3
78 090021 1 4 1 1 1485, 1,0 48300, 805,2 2,6E+4 2,9E+4 0,0 2,6E+3
T9 *

80 * PUMP HEAD MULTIPLIER

81 *

82 091000 4 ,0 ,0 41 ,00,3 1,0 1,0 1,0

83 * :

84 % PUMP TCRGUE MULTIPLIER

85 *

86 092000 & .0 .0 41 .,00,3 1.0 1,0 1,0

87 ® VALVE DATA

88 110010 -4 G.0 0,0 0.0 0,0 * PRIMARY LOOP (J17)

89 * LEAK TABLE

90 120100 -4 Z 1035, 0,0 1.0
9l 120200 -3 4 14,22 0.0 0.0
92 # FILL TABLE -
93 130100 -4 3 0 0 1055, 420G, 0+0 2083, 0,5 Os 1+5 0.0 50,0 0,0
94 * :

95 # KINETIC CONSTANTS

1.5 0.0 50,0 0.0

¢.5 0,0
Gl 1.0 50.0 1.0

96 *

g1 140000 2 120.0 U.Q

98 *

99 * SCRAM TABLE
100 * :
101 141600 =5 4 0,0 0.0 0.9 0,0 1.2% =1,0 3,24 =20,0 100.,0 -20,0
102 # DENS[TY REACTIVITY TABLE

103 142000 0
104 # DOPPLER TABLE
105 143000 0
i06 + REACTIVITY COEFFICIENT
1017 140010 0,0 0.0 0.0 0,0
108 140020 0,0 0.0 0,0 0O,C
109 140030 0,0 0,0 0,0 0,0
110 * HEAT SLAB :
111 150011 O 2 1 0 0,0 26776, 275.0 0.0 0,043
112 150021 © 3 1 1 0O,0 31l4ms, 323,4 0.0 Q2,043
113 150031 ¢ 4 1 1 0,0 26776, 275.0 0,0 0.043
114 # CORE SECTION
115 160020 2 1 4 9 4,57 0,00283 0,053 0.470
116 160010 1 1 4 9 4,5 ¢,00283 0.053 0,265
117 160030 3 1 4 9 4,57 0Q,00283 0.U53 0,265
118 * SLAB GEOMETKRY
119 170101 2 3 1 3 0.0 0,0173 1.0
120 176102 1 2 2 0,000375 0.0
121 170103 0 3 3 0,00283 0.0

122 # THERMAL CONDUCTIVITY

123 180100 20 * YOz

124 180101 100, 35.0025& 300, 3,996 500,. 3,3282

125 180102 700, 2.8%408 900. 2.50128 1100, 2.22948

126 180303 1300. 2.01528 1500, 1,8435¢& 17004  1.7046

127 180104 1%00G. 1.5516 2100. 1.4652 2300, 1.386

128 180105 2500, 1,335 3000, 11,2708 3500, 1.2384

129 180106 3700, 1.2384 4000, 1.26 4300, 1.314

130 180107 4700, 1.404 5100. 1,5048

131 180200 5 32.¢ 089S TS52.0 ,158 1472,0 ,212 2192,0 .250 3272.0 .298
132 180300 315 . * ZIRCALLOY
133 180301 10G. T.9092 300, B8,2224 500, B.676

134 180302 T00. 9.27 900, 10.0 1100, 10.872

135 180303 1300, 11.8872 1500, 13.0358 170Q. 14,328

136 180304 1800, 14.652 2000, 16.0Q2 2200, 17.892

137 180305 2500, 21.132 2900, 26,28 3300. 32.22

138 * VOLUMETRIC HEAT CAPACITY

139 190100 20 * Y02

140 190101 100, 57,79 300 65.4 500, £9,14

141 190102 706, 71,43 900, 73,086 1100, 714,35

142 150103 1300, 75,43 1500, 76,39 1700, T7.28

143 190104 2500, 19,70 2700, 8l,0 3000, 85,0

144 190105 3200, 89,7 3500, 99.0 3800. 111,6

145 190106 4100. 126,5 4400, 140,3 4600, 147.4

146 190107 4800, 153,90 5100, 156,2

147 190200 1 32.0 0.00833

148 190300 11 * ZIRCALLOY
149 190301 100, 14,248 300, 43,908 500, 46,158

159 190302 700. 47,886 300, 49,368 1100, 50,73

151 190303 13G0, 52,014 1500, 53,256 1700, 54,468

152 190304 1800, 52,2 3300, 52,2

153 % LINEAR EXPANSION COEFFICIENT
154 200100 1 32,0 5.6t=6

155 2002060 1  32.0 0.0

156 200300 1  32.0 3.3g-6

157 - 37 -
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TABLE 2.3 Listing of Input Data of LOCA Analysis for ROSA-III
LISTING OF INPUT DATA FOR CASE 1

1 = ROSA=3 (9 MW+HEATER)

2 # PROBLEM DIMENSION :

3 Q10001 -2 9 3 519 2 o27T 2 31 & 1 3 1 3 3 ¢
4 # PROBLEM CONSTANTS

5 010062 9,0 1.0

1) 010002 ¢ 1

7 » EDJT VARJABLE

8 D20000 AP 1 AX 3 ML 9 ML 10 PO 0 JWw 1 TM 1 Jw 26 JW 27

9 » TIME STEP

10 oaoolo 1 10 2 0 0,01 0,000001 0.5

11 030020 10 50 2 0 0«005 0,000001 13,0

12 030030 10 5Q 2 0 0.005% 0,000001 50,0

13 # TRIP CONTROL
14 040010 1 1 0O © 30,0 0,0 * END PROBLEM
15 040020 2 1 0 0 0,0 0.0 # CLOSE STEAM LINE
16 04G03¢ 3 1 0 ¢ O.0 0,0 ®* STOP FEED wATER
17 040040 4 1 O 0 0.0 0.0 » BREAK OF PRIMARY LOOP
18 04005C 1 =4 1 (¢ 14,22 0.0 # END PROBLEM ON LOw PRESSUKE IN VOL 1
19 * VOLUME DATA VOLUME IVOL M AREA D LEVEL
20 ¢50011 0 0 1078,0 535,00 =1.0 10,231 4,783 4,783 0 2,139 1,650 0,0
21 050021 0 0 1075.,0 =1,0 0©.021 0.,9835 2,283 2,283 0 0.431 0,043 4,783
22 050031 0 © 1070,0 =1,0 ©,081% O,9835 2,283 2,283 0 0,431 0,043 1,066
23 050041 0 O 1065.,0 =1,0 0,141 0,9835 2.284 2,284 O O.431 0,043 9,349
24 0500%1 0 O 1070.0 535,0 =1.0 2,0283 6,850 6.850 0 0.245 04559 4,783
25 050061 O O 1060.0 =1,0 00,1485 2,3325 1,142 1.142 0 2.042 1.612 11:633
26 050071 0 O 105840 =1,0 O.1485 4,3726 3,173 3,173 ¢ 1,378-1,325 12.775
27 050081 2 0 1050.0 521,0 =1.0 13,1604 4,324 0,0 0 3,048 1,969 16,467
28 050091 1 O 1053.0 =1,0 0.0 55,6792 2.356 0,798 0 2.+%411 1,752 14.111
29 050101 2 0 1055.0 525,0 ~1,0 68,5354 11,952 11.952 0 U,597 0,872 2,159
30 050111 0 O 1073.0 535,0 =1.0 0,36443 7,211 T.211 0 0,025 0+260 2,159
3t 050121 0 @ 1073,0 535,0 =1.,0 0.3443 7,211 *.2i1 0 0,025 0,260 24159
32 050131 0 0 1040,06 535,0 ~1.0 0,3519 18.054 18,054 0 0183 0,153 =15.42
33 050141 0 0 116%,0 535,0 =1,0 0,1000 1.0 1.0 G +01lB3 0153 =1%+42
34 0501%1 0 0 1278,0 535,0 =1.0 0.4373 25,00 25,00 O ,0183 041533 =15.472
35 050161 0 O 1040.0 535,0 =1.,0 0,2519 18,054 16,054 0 0183 Q.153 =15.42
36 050171 0 O 1169,0 535,0 =10 0,1060 1.0 140 0 +O183 0+153 =15.42
a7 050181 0 O 1278,0 535,0 =1.0 0.,4373 25.00 25,00 © 0183 D.153 =15.42
38 050191 © O 1047,0 535,0 =1.0-  0.1000 1.0 1.0 0 0183 D+153 2,634
39 # BUBBLE DATA .
40 060011 0.0 3,0
4] 060021 0,8 «3,0 10
42 # JUNCTION DATA  FLOW AREA LEVEL L/A . KF L <D
43 080C11 t 2 0 O 80,259 0.431 4,783 O, 0. Gy 0 C 200, 0, 12
44 0BOG2L 2 3 0 . 0 80,259 0,431 7.066 O, 0, 0, 0 O200, 0, 123
45 080031 3 4 0 U 80,259 0.431 9,349 0O, U, 0O, 002 00, 0, 13
46 080041 4 & 0 0 BO,259 0.431 11,633 0. 0., 0. 00O 200, 0, 11
47 0BOO%1 1 5 0 0O 8,026 0,245 4.783 O« . U, 00 2 Q0 0y 10
48 pagnel 5 & 0 O 8,026 0,245 11.833 0O, ¢, Q. DO 2000, 10
49 080071 6 7 Q 0 85,285 1,378 12,7175 O O Os DO 200y 0. 10C
50 080081 T 9 0 U 88,285 1.376 15,948 O, Gy 04 00200, 0, 10
51 080091 9 & 0 0.10,708 3.044 16,467 0. Q. 0y 00 2 00 0, 10
52 080101 9 t0 0 0 77,577 2,411 14,111 O, 0, O, D0 2000, 1GC
53 0BO11i 10 13 0 O 1i,ee5 019 2.634 0.0 0,00.0 0020 0.0, 10
54 080121 .13 14 =2 0 11,p65 .019 =15:42 0,0 0,0 0,0 00 20 0.0, 1C
55 080131 14 15 2 0 11,665 019 =1i5.42 0.0. 0.0 0.0 00 2 C 0, 0. 10
56 080141 15 11 0 0 11,685 1,3=3 9,37 0.0 0.0 6.8 01 22 0 457101
57 080151 10 11 0 O 32,478 T.1=3 9,37 0.0 0.0 1.17 Q0 22 0+ 0y 10
58 080161 11 1 0 Q 44,143 ,0382 2.159 0.0 0.0 0.0 00 20V 0y O, 10
59 080171 19 16 O 1 1l,ge65 1019 2.634 0.0 0.0 0.0 00 2900, 0., 10
60 080181 16 17 =1 0 11,665 ,019 =15:42 0.0 0.0 0.0 0 0 2 0 O» O, 10
61 080191 17 18 1 © 11,665 019 =15.42 0,0 0.0 0.0 Q0 2 0 0» 0. 10
62 080201 18 12 0 0 11,865 1,3-3 9,37 0.0 0,0 6.8 01 2 2 0. 457101
63 080211 10 12 0 ©Q 32,477 T7.1-3 9,37 0.0 0,0 1.17 002 2 0+ 0y 10
64 pBC221 12 1 0 ¢ 4%,142 ,0382 2,159 0.0 0,0 0.0 0 Q 29 0, 0, 10
65 080231 10 19 O 0 11.,665.4019 2,634 0.0 0,0 0.0 11200+ 0, 10
66 Q80241 & O 1 .0 10,708.,0603 16,993 .0 0,0 0.0 00 2 00, 0, 10
6T 080251 0 10 L1 ¢ 10,708 ..0051 13,337 0,0 0.0 0.0 00 2 3 0., 0, 10
68 080261 16 0 2 0 049 T.4=3 2,634 0,0 1,0 @.5 0.1 20 0« 57101
69 Q80271 19 € 2 0 0.0 Telh=3 2,634 0,0 1,0 045 012 0 0¢ o571 01
70 * .
71 # PUMP CURVE INPUT INDICATOR
72 * ‘
13 100000 0 0 o 0
T4 # PUMP DESCRIPRION ' . S
75 090011 1 & 1 1 lags, 1.0 114,0 778.5 58,00 12,8 0.0 5,8
16 090021 1 4 1 1 lé4g3, 1.0 114,0 778,35 56,00 12.8 0.0 5.8
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*
# PUMP HEAD MULTIPLIER
*

091000 4 IO |0 ll -0 013 1'0 1.0 1.0

*

* PUMP TORGUE MULT[PL]ER

*

092000 4 ,0 .0 +1 ,0 Q,3 1.0 1.0 1.0

# VALVE DATA

110010 ¢4 G0 0.0 0.0 040 # PRIMARY LOOP (J1T7)

# LEAK TABLE

120100 -t 2 1035, 0.0 1,
120200 -3 4 14,22 0.0

* FILL TABLE

0, v, 0 1,5 ¢.0 50,0 0.0

0
0.0 0.1 1,0 50.0 1.0

130100 =4 3 0 o0 loss,0 420.0 0.0 2100.0 0,5 0.0 1,5 0.0 50,0 0,0

* KINETIC CONSTANTS

»
140000 2 120.0 0,0
*

# S5CRAM TABLE

*

141000 -5 4 U-O 000 0.9 G|0 1025 -l-O 3024 -20|0
# DENS|TY REACTIVITY TABLE

142000 0

# DOPPLER TABLE

143000 0

# REACTIVITY COEFFICIENT
140010 0,0 0.0 0,0 U,0

140020 0,0 0.0 0.0 0,0

14003¢ 0,0 0.0 G.0 V,0

#* HEAT SLAB

150011 0 2 1 ¢ U,0 £3,151 0.6%86 0.0 0.043
150021 0 3 1 1 0,0 T4.,264% 0,7627 0.0 0.043
150031; 0 & 1 1 0.0 .63:151 D+6486 0.0 0.043
# CORE SECTION ' :
160010 1 1 4 g 2,283 0,00 0,053 0.265

160020 2 1 4 8 2,283 0,00 0,053 0,470

160030 3 1 4 8 2.284 0,00 0,053 0,265

# SLAB GEUMETRY

170101 2 41 3 0,0 Q.0l002 -0.0

170102 0 21 U.Q0264 1.0

170103 0 11 0.00275 040

170104 ©Q 33 0,00511 0.0

» THERMAL CONDUCTIVITY
160101 8 212.,0 12,1 392,0 11.1 752,0 10,4 1112,0 9.41 1472,0 8.94
180102 2192,0 8,74 3272.0 B+4T 5432,0 8,20

180201 3 68.0 10,1 212,0 8,00 4712,0 6.72

180301 5 68.0 8.53 400.0 10,1 800.0 11,4 1600.0 16.6 3200:0 20.8
¥ VOLUMETRIC HEAT CAPACITY

190101 3 212.0 31,2 1832,0 43.7 5432.,0 T4.9

190201 3 68,0 57,4 212,0 55,6 4712,0 57.4

190301 6 68,0 55,6 400,0 61,2 1000,0 68,7

190302  1400,0 74,9 1600,0 81,2 3200,0 93,6

_.39 —

100,00 =20,0
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TABLE 3.1 Comparison of Specific Times

Time (sec) tl*) ty . tq ty t5 tg
BWR/6 (251-848)

(1) Standard Case 1.4 3.4 7.2 14.0 17.9 21.8
(2) Vg = Wilson 1.4 3.5 7.2 14.0 18.2 22.3
(3) ¢p = 0.6 1.5 3.3 7.6 i4.7 18.4 23.6
(4) Mix, Level in L. Plenum 1.4 3.4 7.2 14.0 17.9 22.5
(5) Pump = Irreversible . 1.4 3.4 7.1 13.9 18.0 23.2
(6) t(pump) = 1 sec 1.5 3.4 | 7.2 | 15.4 | 17.0 | 23.4
(7) Power = 6080 MW 1.8 3.4 | 6.5 | 13.9 | 18.6 | 22.2
(8) Steam Line Close Delay 3.0 3.9 7.4 15.7 16.8 21.5
(9) Feed Water Stop Delay 3.2 3.6 7.9 15.3 17.6 19.6
ROSA-III |

(1) 9MW, Nuclear Heating 2.3 | 3.1 | 6.6 | 12.8 | 17.0 | 21.0
(2) 9MW, Electric Heating 2.3 3.1 6.1 14.3 12.0 -
(3) 2.24MW to 18.7 sec 1.2 1.6 6.6 i5.1 | 13.0 -
(4) 3.58MW to 18.7 sec 1.5 2.0 6.9 14.5 | 16.8 20.2
(5) 4MW to 18 sec 1.3 1.8 | 6.5 14.3 15.4 16.3

*) t; = Zero Mixture Level in Upper Downcomer

t2 = Mixture ievel in Lower Downcomer bigings to decréase

t3 = Mixture Level in Lower Downcomer reaches Jet Pump Suction Level
t, = Mixture Level in Lower Downcomer reaches Break Level

t5 = Start of Lower Plenum Flashing

t6 = End of Lower Plenum Flashing
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Fig.3.118 Average Cladding Surface Temperature in Center Core of ROSA-ITIL
calculated by assuming Nuclear Heating and Rated Power of 9MW
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Fig.3.122 Break Quality from Recirculation Loop of ROSA-III calculated by

assuming Electric Heating and Rated Power of 9MW
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Fig.3.124 Break Quality from Vessel of ROSA-III calculated by assuming
Electric Heating and Rated Power of 9MW
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Fig.3.128 Average Cladding Surface Temperature in Center Core of ROSA-III
calculated by assuming Electric Heating and Rated Power of 9MW

- 107 —




V4.
456

400

TEMP C

SURF
350

23

J26

16

FLOW  KG/SEC
12

JAERI-M 6703

ROSA-3 (9 MW.HEARTER) RELAP4/002 04/16/74 75-01-30
T T T T T T ]

— - —  BWR Stoandord Case -
— —— ROSA-I 9 Mw/ ,ch[mr Hedﬂ'h?

1 1 I 1 { L 1 1 |

13 15 20 5 30 35 45 15 5
TIME (SEC)

Fig.3.129 Average Cladding Surface Temperature in Upper Core: of ROSA-III
calculated by assuming Electric Heating and Rated Power of 9MW

w

ROSF-3 12-24MW-1%8.7EEL) RELAP4/002 04/16/74 75-02—03
T T T T T T T T T

— - — BWR Sfandard Case .
— — ROSA-TT 9 MW',NucAEEar Hcd‘u'n?

t = Zero Mixture Level in Upper Downcomer

t, = Mixture Level in Lower Downcomer bigins
to decrease

ty = Mixture Level in Lower Downcomer reaches
Jet Pump Suction Level

t, = Mixture Level in Lower Downcomer reaches
Break Level at Cold Leg

tg = Start of Lower Plenum Flashing

t6 = End of Lower Plenum Flashing

U

1 L | L T =

20 25 £ W 40 45 50
TIME {5EC)

Fig.3. 130 Break Flew from Recirculation Loop of ROSA-III calculated by
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Fig.3.136 Average Cladding Surface Temperature in Lower Core of ROSA-III
calculated by assuming Constant Power of 2.24 MW to 18.7 sec
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