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Quasi-Steady Pressure Analysis in

Large-Scale Sodium-Water Reaction
(Analysis of SWAT-3 Run-3 Test by SWACS code)

-Large Leak Sodium-Water Reaction Analysis (Report No.6)-

% ' * %
Osam Miyake Yoshihisa Shindo and Minoru Sato

Abstract

The computer code SWACS had been developed for the safety analysis of the
large-scale sodium-water reaction accident in the steam generator system of
LMFBR.

In this report, summarized are the results of quasi~steady pressure
analyses on Run-3 test in the Steam Generator Safety Test Facility (SWAT-B) by
SWACS code.

Significant parameters of the quasi-steady pressure analysis such as
H,/H,0 conversion ratio, slip ratio of hydrogen gas and sodium, pressure loss
féctor and computational model, are investigated on account of their sensitiv-
ity on calculation results.

The best estimate calculation results are compared with the measured data
in detail.

Good agreements are obtained in general and the availability of SWACS

code has been confirmed.

* Steam Generator Safety Section,
Steam Generator Division, O-aral Engineering Center, PNC.
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H, Gas Temperature Profile in Reaction Vessel used in Analysis.
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Run-3 Test.
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Figure 5.1.5 Calculated Sodium Velocity at Downcomer Region in
Reaction Vessel (EV) in SWAT-3 Run-3 Test.
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Figure 5.2.1 Comparison between Measurement and Calculation of

Pressure in Pressure Relief Line in SWAT-3 Run-3
Test.
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Figure 5.2.2 Comparison between Measurement and Calculation of

Pressure in Reaction Products Tank in SWAT-3 Run-3
Test.
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Figure 5.2.3
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Calculated Sodium Velocity in Pressure Relief Line
in SWAT-3 Run-3 Test.

(Experimental Sodium Front Velocity was estimated
to be about 36 m/sec from Sodium Detector Data.)
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Figure 5.2.4  Comparison between Measurement and Calculation of
Void Fraction in Pressure Relief Line in SWAT-3
Run~3 Test.
Measurement after 9.5 sec
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Figure 5.2.5 Calculated Sodium Removed into Reaction Products

Tank in SWAT-3 Run-3 Test.
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Figure 5.3.1 Comparison between Measurement and Calculation of
Pressure at Cover Gas Zone in SH in SWAT-3 Run-3
Test.
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Figure 5.3.2

Comparison between Measurement and Calculation of
Pressure in THX in SWAT-3 Run-3 Test.
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Figure 5.3.3 Calculated Sodium Velocity in Middle Leg Pinping
connecting EV and SH in SWAT-3 Run-3 Test.
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Figure 5.3.4 Comparison between Measurement and Calculation of
Sodium Level Movement in SH in SWAT-3 Run-3 Test.
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Figure 5.3.5 Comparison between Measurement and Calculation of

Sodium Velocity in Hot Leg Piping connecting IEX
and SH in SWAT-3 Run-3 Test,
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Figure 5.3.6 Calculated Void Fraction in Middle Leg Piping
connecting EV and SH in SWAT-3 Run-3 Test.
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Flgure 5.3.7 Calculated Void Fraction in IHX in SWAT-3
Run-3 Test.
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6. & D

SWACSEIH 22— F2MHWVT, SWAT-3, RUN-3HEBOEETHEERFKEEEL., DITO
HREG I
(1) #RIT¢7 4 — & O

ERRIERTHUEIN L FEREKRELEHAETAOL, (3 L 1HE)
KEFABEREROF7F v + T4 R/ WEBANIOHEE LLBEEEZA L, EE/ 3
A& &Lk, (313

H/ H, O O%hR (4 4 #)

0.5 WELNUHMREEZL, V77 vyR&ELT, 05 EHBLTO035 TRENERE
ZHR1EMES, 065 TRH1IBEFFMT 5,

H/Na 29 » 7LOHR (4 26)

LOMBEUUHEEEEL, V77 v RELT, 20 HBLTLOTRENRTESE
WlEm<, 40 TRW1IEUELSFEMT 3,

QIRFZMBRES, FCEEBRSOENEHEIFEFERIBAFHGOER RS D, EE
HEBMCEIT B DICREREREL LIS END L, (4.38H)
2} FEEFrOKE

HREGROMBIALDOILYD, ZRRZAEBBULAHAEeFVEAOALEARRELH 1 8E ‘
CFEMT 22, 2EROEN, MBICKRESUEHELEZ 5T &30 (4.5 )

@) ZAHE &M OFIE |

H/HOEHBE%E 065, KESFREEZ1000C, ) v FHELO LT I2ELHBEHSE
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~NY VRN OBRERER (BAD, RO, S, VF2—4, ~uv7%) EXR)
EBERLLUTRELR, 2720, RIEASRAST, BEAREATOKIRIC DO TRBRESR
BRI mA L,

9) 57F % FuRIHMBE
BIT T Table A 1 KRYT . MERBEHNEADF -2 & Lz,

TableA.1l S7F % «F 4 RIBEFE (£F)

RD601 (EV) RD602 (SH) RD603 (RT)

& & & 30KE ciid+10% | 3.0kg/ cdd+6% | 1.5kg chdd+6%

RUN- 3REMHE )

- u Y
(& BB T D 3.1kg cid g 1.9kg ek d

*) RD603 BMBEENTHUL T2/, HEMBTH 3,

10 H—HF=, REZTHEN
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TYHABREENT B, KELHAEI—FTR 7T M) VA-KRIETRAETZAEN R ER
CRIE RO,
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Table A.2 ITRT,

£, HER, BURRREELZAHEE LTEHE - FATHESWAETS 5,
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TableA 2 F brU YA, KEFHHE
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FrYva E E B 856 7Kg/ m?
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" ;- 31.3E2R :
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0.1607x107 % gg.g, m?| 398T
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TableA 3 SWAT-3, RUN-3EFREEEHTALT - &
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SOLVL BEE[R»SHON a fift m 6.0

LPCOIL FREA VOLEFAL  F m 0.045

DCOIL ‘ mEENE m 0.0254

HSURF W AOBRE L SDES m 2.9
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1.9x10* (RT)
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LV RRBHF OB & & m 0.o6

SC RS F D SRR E - 10

PCINT (i=13) S GH - FREEEH Kg miq | L5Xx10*
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PRINT RS BR DO TIBESD Ko /ma | 15%10°

PATM AKEN Ko/ mta | 1.033x10%

TS FrUOLEE : c 398
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Table A6 SWAT~-3, RUN—-3®EEREEFTA VYT v F—F )X}

(479 beF—292F+ 1/5)
## SWACS QUAST=STATIC PRESSURE ANALYSIS ( SwAT=3 FUN=3 CASL=AU2 ) #w

1 10 2 22 31 22 4 3 v 19 15
11 4 4 8 9 10
16 3 13 14 15 :
26 5 4 11 14 17 19
47 10 1 2 3 1 1 5 5 & 5 6
57 10 4 7. 8 7 9 4 11 7 lé 12
67 10 12 13 14 10 17 18 15 21 19 20
17 1 22
102 10 2 3 4 7 5 6 7 7 4 4
112 10 11. 8 10 1o 10 10 12 9 14 13
122 10 L4 15 15 17 18 19 21 19 20 .22
132 1 0
157 3 10 24 10 i
l60 10 1 2 3 4 7 8 9 10 21 23
180 10 3 4 5 6 7 8 9 10 11 12
190 10 13 i4 15 16 17 18 19 z0 22 23
£00 4 24 27 28 30
210 10 [t} 0 i 1 1 1 1 1 1 1
220 10 1 1 1 2 1 1 1 1 2 1
230 10 4] 1 1 1 0 0 1 3 "} i
240 1 0
265 10 13 14 17 19 24 28 26 27 29 30
285 10 0 0 0 0 0 0 7 0 0 0
295 10 3 0 0 6 0 0 2 0 6 0
305 10 0 0 0 3 1 1 2 0 1 1
315 1 0
440 3 2 2 2
470 6 1 1 2 2 2 2
500 2 1 1 1
520 6 2 2 2 2 2 2
570 1 1
580 1 1
590 1 1
600 2 1 2
620 1 1
630 1 1
890 2 1 1
901 1 3
(AT wbeF—2eyzxb 2/5)
4 1 0.65
8 3 0,65 0.65 1.296
13 3 0.50 0,56 0. 6759
41 3 6.00 0,045 0,02%4
44 5 3.4 4.4 5+4 64325 - 4.4
49 5 44 2,115 4.4 4.4 6,8
54 5 1,035 3.5 5,15 5.15 685
59 5 3.398 6.9 9,32 10.9 14,5
&4 2 9.0 14,5
B4 5 UekT34 TG 4T3 0.4734 1.117 U,6695
89 4 0414734 1.2 0,3334 G,5233 1,3
94 5 0.2033 C.8 ¢.29719 07339 0.8
99 5 Uy2163 0.2979 Ge2979 0,2979 0,2979
104 2 0,152 3,0 -
124 5 1.0 1.0 1.0 0.75 3,0
129 5 3,0 0.,8206 et 4,0 1,296
134 5 16,79 0.5143 2.7 2.7 0,6759
139 5 11,725 4,702 4,702 4,702 4,702
144 2 11,7 5.523
les 1 0.4734
174 C1 Uet734
lay 2 0.4734 1,117
194 2 04734 1,300
204 2 0,058973 0.058973
214 2 0,058973 0.058973
224 2 U,6695 1,30C
234 2 08734 1.300
244 2 G.8655 1.117
254 2 Ue4734 1,117
264 2 U,2033 0.2033
214 2 1.3000 0.,3334
284 2 U.3334 1,300
294 3 0,2033 0.,0527 0.2163
304 2 0,110 1.3
314 2 1.1170 1.3000
324 2 U.2033 U,2033
334 2 1.3 0.110
344 3 0.2163 u,0827 0.2033
354 2 0,8000 0,2979
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(A9 beF—g )2}

364
374
384
394
404
414
“zi
434
444
454
464
714
T24
734
T4y
754
164
174
784
794
504
814
824
834
844
854
864
874
884
894
904
914
924

0.7339
02979
U.7339
C.2979
02979
0,2979
U,1520
Uel520
0.2979

0.2480

NNHODOCDOCH W
SVvCcuVLwerwoo

4,198
U, 4103
2,250
G.2572

1.35

1.35

1.35
1,881
3,762
3,762
2.92%
2,925
3,762
l.881

NPNI\)PI—'NNNI—'NUNNNMWNNMNNNNNNNNI"I-‘I-"\Jl-'l\)l\l.-'I-"\JNNH

3.0

¢

R e e N R N e e e ey o P S T T PO S e
o

e A R S PR PO IR IO PO O T
AV o NalolaNalololoNoleNal

W= ny

0,2979

0.8
G.8
0.2979

0.1520
0.1520

0.2979

0.325

. G402
0.3

0.3
0.,4103
0.4103
0.325
0,325
4,1980
2.0
0,648
8.1130
0,648
G,6480C
4,19¢
2,0
15,2387
1.35%

0.338 -

0.338
1,881

2,925
2,925

1.881
g e JRPp
90,0
90,0

90,90
20.0

90.0

2,13

4,/5 )

2.2500

1.254

12,5
62,5
37.5

9.0

90.0

3,0

90,0

" 90,0

3.0
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2969
2972
2974
2978
3034
3039
3044
3049
3054
3074
3077
3121
3141
3led
3162
3167
3172
3177
3182
3187
3192
3257
3261
3351
3361
3451
3482
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Appendix B.

)

N

]

AREOBTE T NRTRETIF Y 2 —AHBERNEOFACOM 230/ 58HEKTHES

FER AN (N

BERHIC X 5 & 5By — 21D T ORI (CPU BM) % Table A7 ICRT o

SEGRICEEELE5 I 2]FRIS 0,

CPUR SV »s,/ RF 97T EIRB,

BELEY /78 THEETSHL156~20x1077°

Table A— 7  FHEHIM (SWACSHEFEEHEEY 2 — )
‘ vIib—VvaY |HERF v 7 | CPUBSH
Ll I A e G ()
A0 1 22 51 6 6000 " 1’ 48
AO2 v ’ ’ ’ ’
AO3 ; v ' ’ ’
BO 1 v v ’ ’ '
BO 2 ’ ’ ’ ’ '
col ’ ’ ! ! 41
CO2 " ’ ’ ’ 64
DO 1 15 21 ’ ! 2%
. 29 3 1 p : 50
* 1) EEIMA Y v ah (At) =1x107° (sec)
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Appendix C. FBHLIBEOSWACST— FO%E

KEHIZ SWACST — FO ¥ 7~V 3 v SWACS *REG2THH o7co £DHSWACST —
FOWERTHEbLR, XBEHER (1979/1.722)TCoESH Y7 —Y 3 VIISWACS -

REG3 T& 3,
REG2 MmS5REG3 ~DOFFIIKBHEHEE Y o —vBhLTH LY, BEEFEFHE=E

T a— NI DN THETEEETIL T 3,
Table A— S HEEEFHEEY 2 - VDO TOERARERT, CNOBAREDHABR

REBEBEZELLHBTEIEL,
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