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Analysis of Hydrogen Generation according to the
Specific Concrete Composition during Severe Accident
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Abstract

The chemical composition of reactor cavity floor concrete affects the kind and amount of
gases generated by MCCI and ablation of concrete. And it affects the physical and chemical
characteristics of molten pool formed in the cavity. So, the specific concrete composition is
inputted in the MAAP Code used in the Level 2 PSA, and since Ulchin Unit 3&4 PSA, the
analysis of concrete composition has been performed by the concrete mold prepared for this
usage at the installation of cavity floor concrete. But, the composition of domestic concrete for
construction of NPP is nearly the same as that of the standard basaltic concrete, and the
effect of minor variation in composition is expected to be negligible. This report analyze the
effect of the concrete composition to the generation of hydrogen due to MCCI, and discuss the



necessity of analysis about the specific concrete composition for Level 2 PSA.
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¥ 1. Concrete 3ol & 3}st% A8 TAE

MAAP ) d3 56 &7 | &3 56 &7] Basaltic Limestone-

variable Species (%) (%) (%) Commonsand (%)
MFEFCN(1) Si02 61.69 56.09 54.84 35.8
MFCN(2) CaO 11.97 22.70 8.82 31.3
MFECN(3) Al1:03 7.75 7.37 8.32 3.6
MFCN(4) K»O 2.58 2.43 5.39 1.22
MFECN(5) NaxO 0.72 1.00 1.80 0.082
MFCN(6) | MgO+MnO+TiO2 4.16 1.39 7.21 0.69
MFECN(7) FeoO3 3.08 2.89 6.26 1.44
MFCN(8) Fe 0.00 0.00 0.00 0.00
MFECN(9) Cr203 0.02 0.00 0.00 0.014
MFEFCN(10) H>O 4.29 4.81 5.86 47
MFCN(11) CO2 3.00 1.31 1.50 21.15

3. MY A 2 AR A

Level 2 PSAoA = AU AddA =4 &40 oA s BE A 9et A
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(Steam Explosion), &4 ¢4 (Hydrogen Combustion) 5°] St} olgd A F A= F%5 &
AgolEe] Ao o3& 7Fd ZA PGS W= AL MCCIO 93 4 AW, F42 HAHS
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STAZSIAE(SDS)7E F7hH T, ol F FARYAE] HALACEE Feed & Bleed 42
2 AL AP S da, nGAAEYAE] ol o] BT A5 AAR e Abn
£ 4% + A%, AA42E7] hEA QA% ngM DCH 7+ HAEA $E% RCS &
FEANL F dE SATHE 5 5 Ak A% FUALA SDS AL LA Feo] o3
AEHBE GG APALS A5 oG] dEe] B RYNME S4B PSV)Ie]
Pure mesgeh &, AAZYLAFRCS) Feol AmuEsl) FrhHo] shehrleraun
o WEEYA G 2500 psiag E}3A HW RCS WAAE /1NN E FH A4

Hj =8 Z(RDT : Reactor Drain Tank)®Z WZ¥t}. 183, PSVE &3 AlEHo=2 7] 2 714
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SBLOCA(Small Break Loss of Coolant Accident): A @YY Z A g AA 24 AXFA S FE 4 A
ANA HE 2 1A o]ate] shrto] WAE ALaLE on|gtt B FAMoA = IR 1A AFe AL
el A 0023 ft° o FHRAL MAFATE AFILAI A 134 %9] makeup system©] A A = il
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HolA o2 AL 9] Zhzte diste] aifebAl ek -, A dEE FulAbLE ol
8% AoR2E AARIRA &, AR EA] Asnkg, dds &8, = FCL =d W&+
=9 4kskekg, DCH, CCI 5] Ak dA ol FoALd S o e E44ES U=
st e WA B F3A EdR2A 7)eE5 vk MAAP ZE=d A= olefdt SUAbLLE
o] Bty A BHS zkE RulW S (model parameter)E AFE3 I gQlow o] WEE o
&3to] WE 24 9 EAA BAS YT Ak mgA ol RdRsE 54 o] ofd
o= Welol FEXE JHAW, o]F e Wsld uwet Fojabare] o] wiskd 4 vk & A
NME EARWSF Aol 724 73 Bk AYAEYAA FaALE Y] $159 MAAP AH&A
AN AASa 9= TJBRN=3000.0K, TAUTO=3000.0K, DXHIG=1. & & 7}A3 k. 19
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Hol717] Alzbgke, 10098z 0= Al st A ho] dEHHA sHEFto R wAE g Eo] Ay
7] Al#betth, efar, 1109139 ¢FE87] ko] M En 1 32 SBO Abaze] xaige 9ok
g Aotk
3 3. SBO AtaL o 8 344
F 8 A (%) YGN56 UCN56 Basaltic L-C
LAZAGA 0 0 0 0
PSV At 3096 3096 3096 3096
RDT g9 v} 4188.95 4188.95 4188.95 4188.95
A S 6675.80 6675.80 6675.80 6675.80
TCRHOT > 2400 K 9655.89 9655.89 9655.89 9655.89
AR A g 10097.54 10097.54 10097.54 10097.54
%z}i%ﬂ gl 11091.15 11091.15 11091.15 11091.15
. H: A4 A3 7344.2 7344.2 7344.2 7344.2
;Lj Ao HAAEE (kg/sec) [16.63(at 10100)|16.63(at 10100)|16.63(at 10100)|16.63(at 10100)
AR EAARA I dEA] Hy (kg) 461 461 461 461
RV Fail*l H, (kg) 4756 475.6 475.6 475.6
WS-y N2z 7ol B8(%) 46.66 46.68 46.68 46.72
TLOFW Atite] A g 37 2 BREF5A%9 X g ne} g2+ 3025z 154 A8
A "o F7EAVIE TS GAAVE Brbs el wEt 1AAEY 4" A ASssA Ha

1010zl 71et7] A B 7 s 7] Al &g
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Aratel we) 1A% stEol #tuA .
ZH} 24547% 0= =AU
Z7hAA gAEs|BAle] Asurse] AWA a3, ALH wA
EE ] ARl ) Ao

o] Al el A
o] JiWE WEE 3

=7k 2500 K&

43946101] AR &7] 2 dojd =HEE
7

o
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el FAAAATE Wy 27}
wll WAEst fE99
Zs =] emE
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2o o3 Y= e8] Fo] Fy ) + TLOFW Atare] F9 a4 S 8okst A
o]},
3% 4. TLOFW A}ar 8 2834
T 8 A A (R) YGN56 UCN56 Basaltic L-C
A A2 A A 30.25 30.25 30.25 30.25
PSV 74+ 1009.92 1009.92 1009.92 1009.92
RDT 343 3w 1131.45 1131.45 1131.45 1131.45
A& 2418.45 2418.45 2418.45 2418.45
TCRHOT > 2400 K 24547.31 24547.31 24547.31 24547.31
SRR 7 a9 31291.65 31291.65 31291.65 31291.65
P2z 87 k& 43945.85 43945.85 43945.85 43945.85
. H, A4 AR 2807.79 2807.79 2807.79 2807.79
JI‘_I;H HAd HAAE (kg/sec) |2.325(at 31301)(2.325(at 31301)|2.325(at 31301)|2.325(at 31301)
A A EAIR A9 9= A] He (kg) 367.5 367.5 367.5 367.5
RV FailAl Hs (kg) 431.2 431.2 431.2 431.2
HE-S-5 2272 o] B-8(%) 45.07 42.66 43.45 44.99
SLOCA®9] 7%, AP/ AJNAAE, AG1ESITIAAE 2L dFAS, 283 g2z gF



FAE /A0 Bastgon 1A% degst A9s Aol weh ALBAF 107
zo A2 AFAA AUtk BAY wERFFAF B AgH F3Agunst g
k. ol of °Jz}i»§z1 AYE AAGGor 3 2 Y YAAFAAIG} el SITY AAF
957t WA FYHNEA 3163%20) wAol w=FHE Aol ek %
S B o8 mHERR R B AGBA AN ol oA AEA ey wEE
W 5 Gtk webd, 4862200 RAH LRI} 2500 KE EAdke] wAe R A%
oA AARs A Asge] AW 21, ASH wHEE Ao
FREE e A o] BERT] AT 06702 WAZEAHEE Do w4 &L
A 94z d=E8r] Hee FUHG. ¥ 55 SLOCA Alie] Fa AW #H4& aokd ZAolvh
3 5. SLOCA Atar 8 834

1o O ofy

F LA (%) YGN56 UCN56 Basaltic L-C
A= A A] 106.72 106.72 106.72 106.72
PSV 7 - - - -
RDT <3 v - - - -
Al 3162.75 3162.75 3162.75 3162.75
TCRHOT > 2400 K 4861.85 4861.85 4861.85 4861.85
EAAAE gE 17077.96 17077.96 17077.96 17077.96
dAEE7] I 20669.91 20669.91 20669.91 20669.91
_ Hy 474 A A 3701.27 3701.27 3701.27 3701.27
T{Z ol HoAd& (kg/sec) | 4.386(at 5019) | 4.386(at 5019) | 4.386(at 5019) | 4.386(at 5019)
A4 =AAAE EA He (kg) 4719 4719 471.9 4719
RV Fail*| Hy (kg) 502.4 5024 502.4 502.4
e A2 R £&(%) 47.69 47.69 47.69 47.69
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TLOFW A}are] 29 %+ Basaltic Z3YENA ERAEH= F= F2UL 5514
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el A7EA Z7IAA o R Qg FUjAbaLA] 7 ZAPE AR mE
P"’ A9l wel 4 A FAe] EF Basaltic A E 77
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2 w50 Limestone-Commonsand 3 E$ FAE Aoz $-#ddd 22 56 57 &3
]"1—4 T4 7ol 238 EF Baslatic ZAYESF AN A $-7F Bol vERYI . o]
APAZ Level 2 PSA 434 MAAP A2tzcod ZAE RS 37|82 BAsle] 9
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FE 6. MAAP 4 el o3k 24/ el A o] Adds AdE 4 & (kg)

N

2 SBO TLOFW SLOCA

YGNS6 | UCNSG [Basaltic| L-C | YGNS6 | UCNS6 [Basaltic| L-C | YGN36 | UCNS6 |Basaltic| L-C

AR ZF5 | 3.353. | 3.347 | 3.347 | 3.336 | 4.118 | 4.482 | 4.287 | 4.118 | 3.489 | 3514 | 3515 | 3517

S/GA 1] 19.02 | 19.05 | 19.05 | 19.05 | 22.37 | 22.83 | 22.16 | 22.37 | 1958 | 1969 | 19.7 | 19.69

S/GAA 2| 1871 | 1873 | 1873 | 18.73 | 22.17 | 2259 | 21.96 | 22.17 | 19.75 | 19.85 | 19.86 | 19.85
FHE-AA | 241.2 | 2414 | 2414 | 241.3 | 2705 | 276.2 | 2679 | 270.8 | 2479 | 249.1 | 249.3 | 249.2
=44 141.3 | 1415 | 1415 | 1414 | 157.8 | 160.7 | 156.0 | 158.0 | 146.8 | 1474 | 1476 | 1475

3 F3t | 6827 | 68.36 | 68.36 | 68.33 | 80.17 | 80.96 | 79.14 | 80.07 | 69.87 | 70.18 | 70.23 | 70.19

& A 491.853|492.387(492.387|492.146|557.128|567.762|551.447|557.528 | 507.389|509.734|510.205|509.947

MH2CBT | 17.7 | 1728 | 1728 | 172 | 7455 | 98.14 | 8241 | 75.7 | 2.657 | 5.006 | 5389 | 5.123
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Fig.1 H2 Mass in Cavity during SBO
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Fig.3 Integrated H2 generated from CClin SBO

200
1804

160+

1404
1204

1004

80 —YGN56
—- UCN56
Basaltic

T T T T
0 20000 40000 60000 80000
Time (sec)

Fig.5 H2 Mass in Containment Dome during TLOFW
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Fig. 9 Integrated H2 generated from CClin SLOCA
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