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Evaluation of Computer Code RELAP-3 by Analyses of
Blowdown Experiments

Nobuaki OHNISHI, Makoto SOBAGIMA and Sadaaki SHIMIZU
Nuclear Code Committee, Tokai, JAERI

( Received August 28, 1974 )

Various simulation experiments on the Logs~of-Coolant Accident
in 1ight water cooled reactors have been analyzed by the use of the
computer code RELAP-3, ﬂ

The experiments covered are those from the ROSA system of JAERI,

Electrotechnical Laboratory of Tokyo, NSR-6 of Japan Shipbuilding

Research Association and Battelle Institute in West Germany., Applying

the code RELAP-3 to these experiments, it has been examined the sensi-
tivity of the code to the thermal-hydrodynamic parameters such as
pressure, leaked mass flow rate and mixture level during blowdownm
phenomena, Then, an overall assessment on the predivtive capability

of the code was tried,

The code developed by Idaho Nuclear Corporation ( formmerly The
Atomic Energy Division of Philipe Petroleum Conpany ), was made avail-
able to JAERI by the courtesy of the corporation, It was subsequently
converted for the intended propose by a working group in Light Water

Safety Analysis Code Committee,

* Electrotechnical Laboratory
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Discharge coefficient for RELAP-3
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ROSA analysis (1vol.)
orifice| rnitial pressure kg/cm?
diam.

mm ¢ 40 70 100
(% area) Bottom break

(0.51) 1.20

(2.04) | 0.80
70, 0.85 | 0.73 | 0.73
100 1 0.73 | 063 | 063
25
! (12.8) 0.60 0.60

Top break

wsn| O.-60 0.65
50 o4 (0.60) |(0.60)
70, 50(0.55) |(0.55) [(0.55)

()

indicates relatively large dis—
crepancies with the experimental data

(2 vol.)

Top break

25(0.5:) 0.75 0.80
' 2.04) 0.65 0.65
la00) .60 0.60 0.60

Table 2.1
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Table 3.1 Deseription of experiment: - i
BWR ( Boi ting water loap ) PWR (P ressurized waf,e'fl losp )
Break P . . . . o . . : ’
. S team line {recirculation line | oiatlet line § Inlet line { Double— ended
location : :
Tnitial Conlant Cendition Initial coolant condition
Pressure . 58 (Kg/c;f- ata) Pressure ;. 45 (Kg/érfv ata )
- Temperature . about 264 ( U) Temperaturé . abot 250 ( °C )
Orifice diameter " (mm® ) Orifice diam eter = (mm¢ )
’ Experimental 10. 15, 20, 25, 30, 35 In, 20, 25, 35
Parameters
Hexzter Heater
turn off turn of £
recirculation pump recircalation pump
- turp of £ turn of f .
F%x}';enmental Pressure in pressure vessel, Vapor volume ratio (Void %)
slues . A “ L :

Break location

Table 3.2

BWR  losp

steam lire [ see V; in Fig.1l

recirculation line [ see V; in Fig.l

* Simulated rupture holes

FWR ioop
Outlet line . See ¥ in Fig.2
Inlet line [ See Vy in Fig,2

Double~cnded - See V3 Vg in Fig.2

Discharge Coefficient for BRELAP—3 { BWR)
5 L T I
Orifice bcation S5 team : Line recirculation line
dia. (o)
[ Ln..w 0.6 0.8
15 - 0.6 0.8
20 0.6 0.8
25 0.6 7 0.8
30 T 0.8
B 35 o e
—39-
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Table 33 Frietion coefficient { BWR)

ateam line : recirculation line
K2 K3 K2 K
10 30 27 30 29
15 30 27 30 29
20 30 | 27 30 29
25 20 20 30 i9
0| 7 30 13
35 20 15 — e

Table 34 Discharge Coefficient for RELAP-3 (PWR)

%Y

\ Break

locatimm
. cat Outlet side Inlet side Double—ended
Orifice ]
dia. {nun) _

10 0.6 0.6 06
20 06 0.6 06
25 0.6 0.6 0.6
30 0.6 0.6 0.6

Table3.5 Irietion coefficient ( PWR)

Inlet Qutlet Dmble — ended
mn | K1z Ks1 | Kpe K1 K5 Kp Ky K5
10 40 1.4 40 1.4 14 - 40 30 40
20 40 14 40 1.4 1.4 40 30 30
25 30 14 30 1.4 i.4 30 E1 30
3 20 1.4 20 1.4 14 20 30 .20

—4 -
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H5H(Fig. 42)c BELANKE 2HOIF T F 5 = F 4 A2 EEL LT LT L o THARE
U@,1,19@4v%mﬁﬁﬁéc&ﬁf%&oC@%ﬁfﬂﬁénk®ﬁ,Eﬁ§%W®
BE(CAHTY ), EN(EAHERHBETENERSE) 2 LU0KME( £4 v 7 7 2 FERXE
A EITREAIE ) THh, T OMTBELNEOFE DL L UBRARE AN OB E L L UF
HNBHMEINTW b, '

EBTHM IO L EENOKELR N %50, 70 X0 90kg em?g WHEL,»DENE
WHOPEBAGE 0.2 m® ELrRELGLITAbNLEZ, —F BMAESKELTE, ENsL
CREZTLTh XEEF LI URBORBKEEI N, Fig, 43 T EBEBO 7 = — v —
PERLAET S AY, HWCRT L O, EHESRUWCHFITOh -2 e —FITL0HA
CMEE TRV, T ORCERESAT I RGIER LTI Vs v~ F 122 v NI, #1
MAKEREEEE L0 -2 FIRIC L b EEATRbA 2o
CENONSE LA ERITIRUN 20093ENT0kg /anle, HETOELSA v FDLDT
Bhe ANT — 2 EVERTAHC ALY, ERERT Fig. 44 WFET LY W2HBES L L,
ENFEH#PLCENEREFOSBRMERCRANEROD-H 2 E N INH Y o - 2 1L UFRY
2= a2 Xx o FHEBCDOWTWE, Fig, 41 KRLEZ LT, FTHAEREBRO A
BINHEBERE LG EE AR L S NEBRLT XY 2 — 21 OKKE Lo F 4, #
2= A2 HAEERCEINLGHKOBRER LU zir ¥ - E NEGRBOZI  HBL T
EDHTHAIVIDT, 7o Y EHLEZ ZEEHFBIRLIEL0E, BLUAEBRO
HlE b b K P SN OGRMEENESUCH L, B OST L VRE0L0HE ™ ¢+ ZE
L7co AL, ENEHPLEROSCIHLE S L UKD T, B AR M TioRS
LORFERLIVFESCERLCTCEBL, 34, BMNESTELTHMTCANLEEKBICLY
TOBFTHRYa—-a2 s LTHFBELTWwRN, Thbh, Fig, 44 TART IO, ToE
BMTRHENESOENEBMAEBOENEAES LA RARIEHIEN 3 5B TH A, L
Ty, TORZEHETTH, RERAFERREBRLTwALEL LN, BREERDLHE
RESHROENCREBRCRHRE P EOONAZ EXC AR L, KHBEHOL HERR 7 a—-&
b BBICRET T HENEDOTOIRNEEL bl b,

T, TOBMTRIBEAANT - 2012, X)) 2- 2 5EHT LIRS LUHE
DEMAFICT D ho ThbDL, BHY o — s BCK, EHERL VERRE CE BEHIE
B, = by 7HOEN, EMEEOBREERPLIUVEINCELH VETOHER A EV2 D,
N DO EFE2ITCOPNTHFMICFM L AN E 2 bRy, TZTHEIETHERAL G, A%
BHL, Table 41 KRLAFERNEES T He TEHFREKDESRD A, Th L bBLAN
HFKOEZK=~1 4T3 5,

KIT, BHAREFRCGIARRCERERIETANF - 70T, [ABMBEEE Vs » &
BAHREROx L UHERECp #db b, COMIITIHOX FLUVy *LOF TR ET—
BEYERW LN TS Cx=0.8 X Z,WB:B ft/sec FHEBELTHN, TNbAs 2=
E2~3BRT 7o v yBEHURATERBC O T T MA Ao i, HIHAECD T
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Table 5.1 Main data
Experiment No. 10 13
Initial pressure 129 aty 130 ats
Initial temperature |
TA2 192 °C 259 °C
TB3 206 °C 263 °C
TC2 284 °C 290 °C
TD2 284 °C 290 °C
TE3 284 °C 290 °C
TF2.1 280 °C 288 °C
TGl.l 280 °C 281 °C
Initial level
(20 °C) full full
Liquid volume 5.2 m3 5.2 m3
Nozzle |
Diameter 145 mm 145 mm
Length 240 mm 240 mm
Form r=30 mm r=30 mm
Residual water
(100 °C) 0.35 m 1.2 m
Blowdown time
(0.5 atg) 48, sec 32. sec
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