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SUMMARY

KALIMER is a pool type advanced liquid mefal reactor which is being developed in
KAERI. Advanced design features are incorporated into the conceptual design for the
enhancement of its safety. However, for the ultimate safety of KALIMER, the containment
dome design is introduced and analyzed.

Before the performance analysis, the containment design of existing liquid metal
reactor and the analysis methodology is reviewed. The Methodology is established and test
run for verification is performed. The codes for analysis are CONTAIN-LMR for
containment thermal-hydraulic and aerosol behavior of containment, and MACCS for
radiological consequence evaluation outside the containment.

The preliminary containment dome design of KALIMER is determined to be single
containment. The accidents for analysis are sodium pool fire and spray fire under HCDA
condition.

The source terms are determined for each accident and containment performance
analyses have been performed.

The sensitivity studies also have been performed with the containment dome volume.

The results show that except 100kg sodium spray, the containment pressure is well
established below the design limit. The containment dome is sdmewhat insensitive to
containment volume.

The exposure dose rates are estimated for each accident, and show that the dose rate
are below the PAG limit. The dose rate is more sensitive than containment pressure to
containment volume.

From the analysis results, the preliminary determined containment dome design is
thought to be rather optimal.

Based on the analysis results, further sensitivity study on various parameters are

required for design optimizaiton.
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G827 RZ [FA3 o)A o] FAEE = AN °olF XU HM AGL7IVF
AAH o AT,
WA FE20 AHEHE A AAE A G989 W JIAE BFE +F A
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1. (A2 87 A% st A8 ti7ld =&5]o de @Y A8
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19 24CRBR 487 Mex

Azt Aggr] JEE B8 7R 1S AL 2EHN, 4AF IS 9A
243 (19 2.2)

olF AGL7Ie HEHE FABIAIT,
3ta, 9F AgAdgels &7Rs Ase T
AE-S & #3l= Containment/Confinement FE]. o] Fejold= A7]Z<U

A4 Gsrol ABA FoIET. (1E 23)

43 A8l Wi
42 AG8I7IZHEHe

ANgoz 7

Lo
-
B

1849 YAk AgErig olF A & A oY AYE Ad dF A
4-7](Multiple containment with pump back) HE|. 7| A=, HLAF FREo F
EZAAE Fol dat AGEIIERE FAHFHE 248 oA HEY BYe
224 AE€E tiV|d ol E fASEa, IFHLE, ¥ HIAETE T3

2.1 44 EE AGAA 7%

Containment

Type Reactors

Description

Single containment

Open head compartment and

containment building

low-leakage outer | FFTF, EBR-II, JOYO

Double containment

Sealed, inert high pressure inner containment barrier,
surrounded by a low-leakage outer containment building

FERMI, SEFOR

with pumpback

Containment/Confine | Sealed, low-leakage inner containment barrier, | PFR, CRBRP, SUPER
ment surrounded by a ventilated low pressure outer | PHENIX, BN-350, BN-
confinement building with discharge to stack via an air { 600
cleaning system
Multiple containment | Sealed high pressure inner containment barrier, | SNR-300

surrounded by one or more outer barriers, A negative
pressure zone is maintained in the outer most space by
pumping back leakage to the inner containment space.
Eventual venting to a stack via the air cleaning system is
provided.




FHES AHA 9% 2go2 P
2 2100 94 FE2ol F850 Ax Adsr) FHE A48 Ax=
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2. CRBRP AYd A4

CRBRP & 375MWe(975MWt)2] §%F& 71 YFZ2 A, 1,000MWe § LMR
o] A=x2g ExE MAHYUT

CRBRP 9| Ag87lc A £ FZEZA, 7Y Fo YL 31 Q)
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7F 29 249 YdEY QT
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Al ol A 0.1%(volume)/day olth. Zg-87]12] AL 10CFR 100 & M F 7] &3}
CRBRP 9] ofy] ¢tHA £4 B3 3820 Yd=o 9=, CRBRO HE 7%
3 GDC <& UEFII=E 47 Ho Ao

CRBRP oA YA A&F A48 Z(Primary sodium storage tank)= 438719
(AL ZHRAA Fa4ES ZFeoh Ui, o] B30 AZH W AFQ
AH FAZ A% AT Al 25/ 2o FuURt 94FgS vH)

Foltt. o] ’aE AgEr] &4 F ool A& 3, o] SA(Cell)y2 v F

43t Hol Ao

B3 ol wietel WAL 77.1mY830f)°) L, EAL T4 1.83m@6fH)Y ==
HER o|FofA ot Ui EHL FA Zoly(Linen)E HREEHo gloen uig
H Al 0.95cm(3/8in.)el A etolyrt A7 Qth o gtous welA = 3
o2 wol glon, BIAA mAUYte £FS HAsA AdE £ Ao /A
B % (Maintenance) YA I 2F 9| 3t 252 $A3] W& o] B30 A
AEd, B39 £FL 121.1m'(32,000gal)0] I, £2F2 == 9 204°C (400°F)F
=2 fAE4.

3. PRISM & Ay HA
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e M A¥ES AFL UG °lEL WA RE A% ZE BUF 33, 4%
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AFEE AAFH Jo. F A8 dAE £7] AolelE 12.7em(Sin) 9
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Z AA+E 10CFR 100 ¢ A F A 73} Part 50 App. A& GDC-16, GDC-50
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o meEtd Ag871E AT de, A 4¥3 4A FdE&e] FoIAA doh
AT o]EE WAL H AR JHrith =Y & S Atk Ay,
Z AAZ Fyritk Ag8719 AA ZlEARrt gE ¢ A3, do gE BA
T TEYE 27 Yot 53] AR} AqF FE2E I HAH Qlo,
B2 Aot lenz, AgdAe] AgoME & Aolg B

A7 e A B2 FoAA 7HE FFRe HE&d A8 A4 5
2ol 88 48719 F8 4A AFE BPHE v Byt

28719 A7le 7t AR A4 UiE Uy 34 398718 Y
i e WY, A FHERAANE 1 INE 2R dIARA g 2
F8719 Ade FF BF K AFE AT A hFe] pF E Aol
g Hols &Y, 7k A2 A4 4k A%l 43 1dolnE, LOCA
Al gEAYAst ok At mEkA olE AFE Y, Ad§r1e dAG
Folok 8t o]F WFs] AsiAe FAN A & ol ok A 4A F5
2 4 A% ¢¥el a3A wA ¥ A kel st Bz A
A48 £¢ g8E ok AA vEEL ¥ e VM gl

287 AA 71EAE 7MY AR B9 ¥ LOCA =t MSLB <
o Hs) A FEZAME 2F FA7 Ak

S

A3d Ad AA L7 48 7A

28] Aot #A3Y 10CFR 50 2 5 Aol thgst o] A8
AAG AA Z1E s HAEAT

GDC 16 — Containment Design. Reactor containment and associated systems shall be
provided to establish an essentially leak-tight barrier against the uncontrolled release of
radioactivity to the environment and to assure that the containment design conditions
important to safety are not exceeded for as long as postulated accident conditions require.

GDC 50 — Containment Design Basis. The reactor containment structure, including
access openings, penetrations, and the containment heat removal system shall be designed so
that the containment structure and its internal components can accommodate, without
exceeding the design leakage rate and with sufficient margin, the calculated pressure and

temperature conditions resulting from any loss-of-coolant accident. This margin shall reflect



consideration of (1) the effects of potential energy sources which have not been included in
the determination of the peak conditions, such as energy in steam generators and as required
by $ 50.44 energy from metal-water and other chemical reactions that may result from
degradation but not total failure of emergency core cooling functioning, (2) the limited
experience and experimental data available for defining accident phenomena and
containment responses, and (3) the conservatism of the calculational model and input
parameters.

a3, PA ek #-Ed FAo] 10CFR 100 0] HAHO ok & A
A2 FA oA, vlel A Y (Exclusion area)] ZANAME 714 ALTA| AEE A
o Ad87] A FEo AFE A 2A4% FF AN IHEFL 25rem, HEA
3 Z -2 300rem < =33A ¥olob HH, A AT A Y(Low population zone)d] £
5 ZBAANA 7jde] At A AE FEO e AN ¥ Zo] 25rem, A
o Zo] 300rem & JA ¢fotof Tt

A 474 CRBRP AgAs 4

1. Aer] ¢uy B4

CRBR Z'g87] ¢ BAL g 44 712 A2k 44 14 5 93
2% A% B39 M seold olg BIs) 98 YE BAL Ader) o
et N2 Fate] wBA JA7F 25 wAY Aeein s e
Anel @ B4 2 RS e 2o,
I §4 B4 2 U3 4F A% 937 4502 /15 HE 0 o SAL )
W9 Waaol A,
2. wdael $9ol Ae g¥ AN AT ARG (s Y 4£F A
% W7Ae) Aol AAH o Adgel o)

¥ 22LMR 3 LWR & AgAA vl

AA HF s AFE BH F&=2
2871 37 a3 N/E/ 438
Ag87] A2 2agd e/ £33 E/3
287 A 49 40~60psig 10~30psig
Aggr] AA FAE& A2 2] 0.1%/day A& 2] 0.1~1%/day
AGg87] A 71E Ao 3 LOCA/MSLB 25 3}HA)




3. FAE ek, o 1.95m’ 1) Eol MEEI 54 Wi gy 74

7t A&7l Q712 mAUZA =i, Ager] 19 AH afxsA |80
4. ol Ao E W30 %A mfo] LYSA HI, B RE AFO)

3712 75 & A= 542 &gt

olglgt &F A UL v Ho YA &L AGEr] R S4H4E=E
o] dA AFS Hu TAHE o7y, ALY AFAEH FHESS MR I
Al &F A Zdolt.

o] AliE SOFIRE II ZE= & °|&3] B4y, &F d4g L old @&
AGE71U4 e £5/48 21e Ad

o, A% 94=Z Us AAHHE Na,09 Na,0,9 HE&E Z7 60%}
40%2 7HF8 3 A& AT AF A AY dHolHd oW, A4k A T
%7] 30 & B2 Na,0 9 Aol AujAc|3, I o]FEE Na,0,9 Aol o
Buog Jeldoh = Na0,2 BIE9] 39%04 718% A=ty Er) & &2
Na2,0,2 Bl&E 40%e3 3 212 BFydojety & & QUedl, ole 2L 49
227} AvlE o, Na,0 9 A5$7F Na,0, A A+ET oF 70% AT Hol
o A3ty fEolt

ByFRog glx] BRaAlgol AFdA GeEry e BE, AL & 4AF
ALE 300 AGES ALSEY. odes AAE Hs) 7H8%E AFA [~31,752kg
(~70,000 1bs)]Y 95%7} AHIEG, ojdf AFS VAEL 0.49%kghr-m(0.11b/Mhr-ft2)0]
T} 300 AZtEQ A48 AFS 9 65,772kg(145,000bs)2 TE UYL AF2 60%
ojt}. o] 717 Et A8 oA AAHH HolA = 6.33x10"1(6.0x10°Btu)°] o}

AGgr) Wi ¢8L AFse 80 F 7HAZE dEH, A As & F
o] AA2A, AGEr] R 22 dsAA ¢YHE FUEiA wEn, T
Ao A4l 4&n|2, o2 s AG8r] el 7|H Aol EojEo] ¢H
Aol 7lodglith, o] F ale AR ALy R dge @ F53
whgl Fo]ET.

Agg7] 4He 259 FAo AL F 5 AN AF G =gsiy,
2 Z%& 0.116Mpa(1.8psig)elTh. 2 o] F 275 A3t gho dirigtoe s HojAT. A
gF87] geoRo A% 4 Y WAUESS ALY dridAe ZA gR/el
o mEtA Aggr] W Z1A 259 Adgr] He 2 fAR AL B
otk Agg7] 71AlY AT L5 AL 125 AlZE gholl 120°C(248°F)7F 11, 2
g8 Yo HAF 25 =3 125 ATt 116°C(240°F)7F Bt} o) Foll= < 400 Al

0

"



Tho] 22+ 82°C(180°F)AEE "Xtk Ad87] HU =& HU 4HR
AR oz AAFH YEIUED, ole F&% 4tael 1Zdo] ghgel Wl
209 4 NAAW, £xo) Wadls 134 9] GEoIT Lxe) 7
27} AP oE = RS AdEr] 9% ¥ EW| spray-foam ©o| H L=
A7 W&ol

RO

4.0x10°

3.5x10° -
3.0x10°
2.5x10°
2.0x10° -
1.5x10° |

1.0x10° |

Burning rate (kg/s-m?)

5.0x10™ -

0.0 ] i
0 100 200 300 400

Time after spill (hours)

19 26 A% 442 %



Pressure (psig)

Temperature (°C)

2.0

.
15
10 |
05|
0.0 L . |

0 100 200 300 400

Time after spill (hours)
ag 2.7 Ad87] &E

200
150 |-
100 |
50 |-

0 1 | |

0 100 200 300 400

Time after spill (hours)

¥ 28 A&7 U7 &=
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Temperature (°C)

Pressure (psig)

200

150 |
100 |
50 |
0] 1 - 1
0 100 200 300 400
Time (hours)
1929 49871 ¥ &%
2.0~ o
15|
1.0 L
05}
0.0 L 1 1
0 100 200 300 400

Time (hours)

1% 210 ©3 A o ¢+H
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Temperature (°C)

Temperature (°C)

600

500 |-

400 -

300

200 -

100 |-

3 ] ]
0 100 200 300 400
Time (hours)

29 211 823 4 Y9 ex

600 -

N w S
o o (=]
(=] o o
T —

-

o

o
lj

L i x L
100 200 300 400
Time (hours)

a8 212 832 A oy ¥ 2%
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600

500 |

400

300

200 |

Temperature (°C)

100 |

0 1 L 1
0 100 200 300 400

Time (hours)

1Y 213 B3 A 2oy uig 2%

2. WAA SEF A

CRBR 14 Z'd87] 9% BAd AEFL g 2L 7145 FA4E of
&3 sy

HA ® 237 Z2E PALNY Fo] 2AHLEREH Ad8] 7|2 WA
L01 7HFRG. olH o] EL Ad87] R FHHOZ wH den FIsH
E¥3th & CRBR AANE TID-14844 o) ALY 3& I o] {3t}
1o, =4 AuFe B3 =49 End-ofcylce & 7|1F2 2 St

AN MEF BAL AT AderloNe v Bedon Ay 8]
AA oA YT FPYIIG

W EF B4 HAA-3 FE9 COMRADEX-II ZEE o] &3tk WA HAA-
3E o]83to glellA HAE ALY Fo g3 AGHE FE FAHE &

¥ 23 CRBRP HARI4 &

100% Nobel gas inventory (Xe, Kr)
50% Halogen inventory (25% airborne) (Br, I)
1% Solid fission product inventory

(All remaining fission products)
1% Fuel (including plutonium)

o3
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FEY doE2EY AT BE AFH T4 AAE AL O¥ 2149
HAA-3 =9 A4 A7 A 87] Ul do]2F F59 Azt g AF o]
et 2l

o] Z3& COMRADEX-II ol ¥4¥3td, A G872 RE ] T4 &o] HA ¥
&< 0.1% (vol.Yday 2t 7H33tel, AF-E87| 27 A= Fd TAE E3
o B EZAFE AL

A2FY Q42 A YAEHE AdZ2EL FE Na,0 % Na0, 2 o] Fo| At

doj2F Yo WAY EEL doEE W HAMY FHE4L &7 #3
o Aol AP AFANAY FE Zohes 714 oA AR "G Bf dol=
Z 29 Zae FYo % HA(settling), =5 (plating), 181 B L &5/F
gol o3t 33 (agglomeration)T T2 w7t Fol &4 o] FojZ

o2& HF FET 6.5ugm/cc A A @A} A o) =G o] Fd
A& 743t 270 AZE (source cut-off time)THoll 1.0pgm/cc ©]8tE HojR T} 17
I 400 AIZE gholl 0.3pgm/ce 1317 HT) do]E2 o] X E WA H RIS
7.1x10™uCi/cc ©]T}. FAMY & FAI8HHE, 400 Al ol 3.4x10°u Cilee 2 A
g

Aerosol concentration (pgm/cc)

L

1 1
0 100 200 300 400
Time after spill (hours)

a9 214 4487 W coj2E B&
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3£ 2.4 Off-site exposure summary for CRBR Dose (Rem)

2-Hour Site Accident Duration
Organ 10CFR 100 Boundary Low Population Zone
(0.42miles) (2.5miles)
Bone 150%* 9.3 53
Lung 75% 4.1 2.3
Thyroid 300 17.7 9.6
Whole Body** 25 3.5 1.5

*Equivalent to 10CFR 100 guidelines
**Includes inhalation, external gamma cloud, and direct gamma shine exposure

A5 PRISM Z2d4A 4

PRISM & A4 4% B4<& 9

o

4 AlalE HCDA A9 &8 & 3A] o]
c}.

AL AN AR e 2o

HA, oldE wx]e] YUl 23] YAR FHO closure ol oz & &
o] YA Y, BFA 7| (Xe, KN 100%, EZA(Br, D 0.1%, &7+
247(Cs, Rb)2] 0.1%, Te & Ru 9] 0.1%, & &€ A4 E(Sr,Ba)? AAEY 0.1%
b A RA F 102 ol AgEr] 528 WEH ). (First phase)

ojuf, YAZ closure & E°] F83] AA AAE U9 He AW 7t27F 3
ggr7 2oz wAUn )7 QAR 2 $U"g. gty A2F E 3x)
7} A B U9 Aart 2% 329 w7iA ALdd 23E 13 259

™ Ceia

Cell 2 Cell 3

Cell 1

seaom Sodium Pool

%3 215PRISM Ag£7] A% 242 2% CONTAIN ol A Q] A8y =md g

—15—



Aol o3 AL E(LE, AAEE, TAL T/ A LAAL T4 4Tl
Ag87] o2 UEd.
BHEHOoZ AF A ojdd AEY HAPEEC] 13 2F el #FLsiA
st glom, 4ol BF Fol yAu1 sHAsE, T2 0.8%, ¢7tE
=472 1.6%, Te & Ru 2] 0.004%, Sr 3 Ba 2] 0.0016%, AAE2] 0.0008%7F 2
47 Fo2 wz ey, tlEo &F9 F9 Y49 Na22 9 Na24 9 04%%=
Wz U2t ol#d dAdo]l AF A o|F 6 AZEYF A &HT). (Second phase)

PRISM 9] AdAds 4L S 22 &4 A4zt F33io.

3 ORIGEN-2 & ©]-&3}9 EOEC oA =4 e WAtd 3 g
AArsLa, o]Eo] Ad87)E WA U= H)& F Release parameters & - 3o}
18], o] Release parameters 2F CONTAIN-LMR ZEE o] &3] Zd8&7] A
& A% & AG8IHe 25, ¢tEFH, do2EY AF 182 A8
QR Z wAUrE FAHE & A4 f9. viATeZ CONTAIN-LMR 9
BENAFAGR7YREL F4H8)9 SMART ZEE o] &3l HA A o)A
A ZFg At

g A% E49 A= g 2o

w3 CONTAIN-LMR & ©]&3t £49] A7 g 4WEd &3 2o

a9 216 = Azt tE Ad8r] W gl ey Ao FFUHLS
0.17Mpa (10psig)S VA &ow 5014 60 & Alole] AEH HF5e Ad87]
71 EAsE FF71k E A o7 43 YEFY whgo] £%7] mi
UeluE Aeg welth

a9 2179 A mE AGErie FF71%FY WSyt TAEY 9l
o. 7] §=7F 100%3 7HAstL, 579 182 #3579 4% YEEFH
o] §kgo] B AL Ag87] U129 duA AAHY T st glolAls
A& 9udt}. o] ¥ige FF h¥ol R AgLr] Y Fhe 7147

a3 218 Z Cell o =& Jehgth. dEF AP E0 AHHE=
X A9 Cell e 2=7F A YEPIH(Cell 1), Cell 2 A= Cell 1 I F7]
5ol & wE oA WS N LEHo|7t drh . Cell2 F9] Cell 4 9}

B3

2 oyt Za, gFete] d aged 93 2= o WA vehdo
2387 We 44 8 BEgol 13 2194 Yeht k. 4tk B BELe
F A o3 A&KHos Fady, BE 4n7 ALY F oF 400 &
ghel] =% AHlET ZAg87] WY 4a 17 ¢E ] T roFi

— 16—



T8 2202 Cell Aolo] %S Yeli, 09 2212 Ad87] YolAe
AaH &S vebdd, a8lzm, 29 2229 29 2232 44 &F 9489
2F G4 g% Az LS EAEAT. 28 224 & At AP o

ZEA e 2% WHEE BAFET Cell 30 7MY £ 25F BAFEH 300
Eol A 177°C(350°F)°]t}.

Adg7) ¥ Atz £ 180 £l 110°C (2300F)°1 4] 132°C (270°F)8] AT &
£ 2.

a9 225 Ag87194 A dVIE FAEs %S JEidt Ad
AL AT Anp F(.131bs/min 7HA E71F T 400 £o] ¢Ho] AL 0o 2
Hoj k. FHE9 ATy AF2 ¥ AsH vl&d AR e

a9 2269 18 227°€ 4% A dAo] gl BS HEE A EY
ol 2Fo] ZFE7] o} vigo] AN F99 AdEr] ) B3
F& 22t vehdt. Ad87] d712 BEHE doj2E] tREe] 2] 20 8
ojyo] % RIAHAY FHES & + A
a9 2283 19 2290 &F AN doj2E FagI BP0 7

Z+ Jeh ok

qoRE HFFL oF 120 E7HAE HUAR Frlster ol ALHA &
AL} oojzEo wE mRo|t} 120 B Fol| @Ag0] ZFEHA, ¥AH
qoJRERT RIAHE doj2F Fo] BolAA Ltk uweps tirjFel ¥
st ool 2E9] ol FA3] £0]E] 200 Wl 0] ATt

bt

do rfr dn

£ 25PRISM Ag87] 474 712 si4e 9% $AMA 7

Magnitude
Item Early phase Sodium fire phase
(0~10sec) (10sec~6hr)
Material released to containment
through reactor closure
Noble gas (Xe, Kr) 100% 0%
Halogens (Br, I) 0.1% 0.8%
Alkali metals (Cs, Rb) 0.1% 1.6%
Te, Ru 0.1% 0.004%
Sr, Ba 0.01% 0.0016%
Fuel & other fission products 0.01% 0.0008%
Na22, Na24 None 0.4%
Energy sources
Sodium fire (within reactor None
Decay heat ( ) Yes ~713kg(17001bs)
Leakage rate (containment dome) <1%/day @172kPa(25psig), 645K(700°F)

17—



¥ 2.6PRISM 9 £z AxF &4 Ax

PAG Weather Type

Dose ALMR 507 ALMR 95% Reg. Guide
Organ Limit Percentile Percentile 13&14

(Rem) Dose % Dose % Dose %

(Rem) PAG (Rem) PAG (Rem) PAG

Whole Body 1.0 2.2E-2 22 9.8E-2 9.8 1.9E-1 | 18.6
Bone Marrow | 1.25 2.6E-2 2.1 1.2E-1 93 22E-1 | 176
Lung 1.25 5.0E-2 4.0 3.0E-1 {237 S.1E-1 |40.7
Thyroid 5.0 8.3E-2 1.7 5.2E-1 |10.0 8.7E-1 |[17.3

AG8712RE Y F40] 400 & o] BUe AL 4AF SAZE A3 F
F47] F U9 4kA vl AAHZQ] ZAieln. wiEtA, HIEA JHe FAHE
2 0.1%°3E2 A

g 248 A= ddE dod=EEY A8yl W FFoE 3] ol
g EAES R FHEL 0.005%= FAHT

Alze) AFE Aggr) YRR AIHE YA A" A7]E PGA A
gk vlwste F 2.6 B3I

GEdlA <33 PRISM Ad A%s 4o uisk NRC9 HE ZHE(SER
15.6.8.7)2 o3 #t.

“HA, GE ©| CONTAIN & °|&& Ad 4% £49 Axs F2HU 3oz Bt

24 AA7tA =, PRISM & A 52 718 A% 299 4F & A& 433 oA+

UA A2 £ Adckm Bk au, HEG YAEL T 27 A FHANAe H

Z Mo tisjMe 423 BNl Fukso] ot GEE A AAleM e} ko)

PAG(Protective Action Guideline)2} 1%°A 40%2t3 &Houl, o[2d A= &F Edl

A Ad oz WA ot MEFE HAHET d59 %ol Fuiyer 2] mEo|ch

ol21g ¥HEE ANHHFE ulolE wo|Art BAAHE7] WEd, o3 JFe 4

23 T3 Bk (Engineering Judgement)oll ] EIT Qov] wrebA Lo MU

Fol7} ©@asict

- 18—



Pressure, psig

Mass, kg

12

B
0 1 1 1 ! i
0 100 200 300 400 500 600
Time, minutes
a3 2.16 A&7 ¢4
35
20 i —Cell1 —ao—Cell2 —a—Cell 3
' —o— Cell 4
25
20
15 F \e\
ol \s\e\
5 } RN
AN
M
0 ‘ L o0—o0
0 30 60 90 120

Time, minutes

O 217 A 57 A
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Temperature, °C

Mole Fraction

400 -
—Celll —o—Cell2 —0o—Cell 3

—a—Cell 4

100

o 0 160 2(I)o 360 4(|)o 5(130 G(E)O
Time, minutes
a9 218 A 7] 25
0.20
0.15 |
0.10
0.05
0.00 l n ! L |
0 100 200 300 400 500 600

Time, minutes

¥ 219 44 &
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Flow Rates, kg/sec

Oxygen Consumption Rate, kg/sec

40 ——Cell1to2 —o—Celil3to4 —0—Cell2to 4
30 —A—Cell1to 3
-40
I ] 1 | i |
0 100 200 300 400 500 600
Time, minutes
a9y 220 A Apo] FEF
0.100 r —
0.075 |
0.050
0.025 +
0.000 L | 1 1 |
0 100 200 300 400 500 600

Time, minutes

g 221 4tA &M
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Sodium Combustion Rate, kg/sec

Comubstion Energy Generation, W

0.20

0.15

0.10

0.05 |-

0.00

1 | 1

1.8M
1.6M
1.4M
1.2M
1.0M
800.0k
600.0k
400.0k
200.0k

0.0

1
500

100 200 300 400 600
Time, minutes
¥ 222 AF 94 %
1 [ 1 1
100 200 300 400 500 600

Time, minutes

a8 223 94 oy S



Flow rate, kg/sec

250

— Cell 2 Roof —g— Cell 4 Roof —o— Cell 4 Wall
200 —A— Cell 3 Wall —g— Cell 3 Floor —¢— Cell 3 Equip.
& oO—0 &
g 150 | o—° IR
3
[0
=l
2 100
£
)
'__
50
0 [ l -l i {
0 100 200 300 400 500 600
Time, minutes
1Y 224 +2E 2%
1.2x10™
1.0x10*
8.0x10°
6.0x10°
4.0x10°
2.0x10°
0.0

| 1 1 1 1
0 100 200 300 400 500 600
Time, minutes

1Y 225 AEr] o5 #4E
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FP1 Aerosol Depostion, kg

FP1 Atmosphere Aerosol, kg

0.4

—
Cellt —o—Cell2 —y—Cell 3
—a—Cell 4
03|
02+ V———V A\ v v v v '\'f
0.1
v
\4
A4
0.0 — - A—A—
0 100 200 300 400 500 600
Time, minutes
a3 226 H3& dARZE (&2F A ¢ged)
0.20
0148l ——Cell1t —o—Cell2 —y—Cell 3
016 —a—Cell4

Time, minutes

I3 227 BF dAE2F (&F A gL o)
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FP2 Aerosol Deposition, kg

FP2 Atmosphere Aerosol, kg

0.6
Cell1 —o—Cell2 —0—Cell 3
05 _ A Cell 4
0.4 o} o} o} o o} o—0——
o/
/
03} S
c)/O
02L g
o
o
01} o
o
P

0.0 =i A A——O——tp—f

0 100 200 300 400 500 600

Time, minutes
a9 228 H3& ooj2E (&F FAA)
0.04
Cell1 —o—Cell2 —0—Cell 3
o3| —o—Cell4
.
0.02 | _n-B
/ﬂ/ﬂ/&/ﬂ
A=
0.01 W
\K
0 50 100 150 200

Time, minutes

a9 229 R oA2E (&F FAA)
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HM3& AdAd 45242 flst 2= AA

A27e 71 94 FHEY Ag AHe B4 WHEEY HAE A,
KALIMER & A9 A% B4& 9384, CONTAIN-LMR 3 MACCS, ¥ 7} ZE=
g o]g37|12 AT B BHdAMs Aty #Hgd e Y3, A Z=E 7
F9| I 2HolA WA IBM-PCHALE w7

B AoAEs o] F ZEEY Udd EA ¢ =Y, 45 &4 x5 o
& At 28l A AdE S8, 1 A 71E9 ARE HuEg
1=

A 1A CONTAIN-LMR ZE

1. 718 2 24

CONTAIN ZEE ALL Al Ag87] ti7]e] 45884 As 4 dA==
REH HE5E JEFE WAHEY AFS 49FF F UAES NLE IFZot.
CONTAIN-LMR & ©] CONTAIN ZEE g F&H2 HETE 5 UAEF 3o,
A FE2oA A8y AR FRAY FoT A LFSAE AT
T A THE Aot

olB3t Ad A% BAHEL 98], CONTAIN M E Ag87] AL A= 4
Z f(interconnected) A4 Z& "dA g9l Y EYIARE T EY, o] HEL F3It
AFS Y 5 A3, Aoldd E FRE A% ddx =3 dojd F U
ALkel S988 fal, Ad AE ARY trvh shve A2 AzdE 5 QAth
7129 BAY FE& o] AR fFoF JEUT 7 de 5 REOF
F Atk AR Ay R A gR Ao JAde] tr] 2 olgk HEstT ¢l

gAG FREZ o|RojX 3, FF AL WA E, A8 HW(fuel debris),
¥ 2%, 8% £39E, 183 ZAYE 9"S XY + Jdoh o] 3E A
S0y, ol A A AJE AEx oFo A £& o

fo oo rlr o

7h A i)
CONTAIN oA 2] A tj7] 2de A3 Al AgE7] 7] A% 83 o
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& & Ao qiaEe FHES FHAFU o2 FHEAdE 29E, §&
L, TRERY A, JdoEE A%, I3TNFSF 4 A) 183, A 3
9 71, AEQE AP E, 2Ly % Tol EFETt o] o, § A Vo o
7l &3] EIHO Ae dHZ AT JA SH™EAR Tl EAS
v AdME, 2 Eol 1 A Y29 7H, o2, delA 9 FaF TF
H(source) 2 g3t A Yo F2EEYHE, ¥ A5 )Y EdF EAEL
d FIEYolY AAYGnKLE HIFEH A AolY #=, 3 A =, AE
A Aol a2 HolES 53 EAEC I A2 HiAAY AAEY.

(1) 7149 9o gt Atmospheric Thermodynamics)

25, ¥, A9 Ze AH wEsol By d9T o) ALl
WA e 4 W 9 YR 2ZREEY 9 FFEH AAL neEd. tr|E9
d ZEYoe FREEEEY E AL, A FL2 doEF U A A
EZHE dAHd, 7oA kg o 4, sHF A2HEY A,
g d2 R {7, AHEA Fo FFY Fol EFHET.

(2) £ & < (Surface Heat Transfer)

Zk Ao A qleoje] o FREEC FHEE F U, ¥g, ¥, AF v
ollel Y o 7718 AHe EAY EW T 1 EA M Sk ¥
HE st AgPFozHN ZAE 4 Uk, d¥E A7 FHdE= BH@, 9,
a8 ¥ 9458 Fo] o, 7 FRELS UOE EFEY F9 e AFe=
T8E F= U, & XU FEEY BHOE fdHe €L ARHE A4
AZ HFE 5 Y2, o ¥¥Ho| g d=9] dAd WAL onsr|ix Firt.
ol ZE Fi}o] o HEE ALYEY FW F3o 9% dx= nHAY.

(3) X -8-3(Surface Condensation)

TEE ZHORY $F TE EUSZHES FH EJ myo] Hoigl
O $5/3L g FHE F & Ae FREY I A/ (spatial orientation)©]
A & 54 71AY &Y F4s wEsr] il
HEAY. FREQALY ZFH/FYUL dojRIolAY $H5/5TH FA LA

—27 —



(4) EAl4E 2 (Radiative Heat Transfer)

EA € A22 98 FIHAT AV oA F235 0 CONTAIN & F2&
o A di7]el F7], CO, CO, 28 EAIE ¥ AR HFAT o] dedt
o stF oA FRERY BEAE XY £E Ut £ o ZAT A
LT3 FAE f#l, EHE Aole FEAZE & o ¥HE net enclosure 29
ol g3ty 1jE £ A

o
=2
o
=2

Y. o2 F AF

CONTAIN Z=9 Fa% EHF us A&7 HE AATAY HAR
2 g9 BAlolg, BEsHE #gEE AHEL 71Ae Fol(airborne) o o] ZE o
o3 71 AFAo® A8y oA &R dir|2 AEE . CONTAIN oA 2|
o2& Zd-E& MAEROS 9] Rl 7l2& F3 Y, 97 1-= do=z&Fe
multisectional multicomponent 2 %] 5 ¥}, Multisection & YA Z71e] X7} o4k
Hola wmata oo RS 7 4 Udohe Aotk Multicomponent & 2t YA
719 FR/7F 2 MY A8 B disty & 742 7 £ dde Aotk
ol AL Ff doj2Ee WAE AFAE Hristed F835 . CONTAIN
oA = g EAL dojEFAY £ F/Fo] iy S48 ALk
d#Fdo] UA=EE 2dF Ute Zoltt ol AL L FFHCREM) oo
2F 4o EAY 9 53| Fasit.

CONTAIN ol A do]2F9] FHFL Ml 71A 33 &8 (agglomeration)S X
gt} Brownian, 58, 281 dF. 579 doj2EFdAed /5L R
3187 Kelvin A& XFIAT. FIMFH 02, 471A 9 F3 Ao m
%3 %7, diffusiophoresis, thermophoresis, 1813 YA+ &4t

o fEE BHE AF

AZ =4 e AEE AHE A F42 power history 2 bum-up
Az HEE FIHA ofF AFsA ZAE + Aok 28y, =4 8§ Al3F
ol = WAL HFo| EElA wjx)7} o}F BFATH CONTAIN & A= £7)
el @S siMEtA 7] w&ed, 2719 AU AL EF Ao
AAE AR e T8 Zzdd o3 Y Holof . olHqF FHAA,
CONTAIN ol A= BELE AHE ATY Al 7HA #Fo| mdgd: dd (UA
E Z24), A 4494y AnHS AA), @Yy Asd 39).
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(D &9 B E ZD(Fission Product Transport)

WA AFo) YRS AAS7] A8, CONTAIN &, ©|E°] "s2E" €3
o EeAog Haro] e HALE FEa FHIT oy} WHE 2 ol
fre, A8E AP EY Fol TFT Z2E9 47 Husd & o ofF 7] wFol
ot olgdt A9, Ful HEG APEY Mo, HIHAG JHY doRE &
E B39 $3d9 2585y mdd o AujEn. 8 2= AAHE Y3 A
ol o3 mechanistic Ed3 YA FEZoM AZA YAHE ALE AT semi-
mechanistic =9 E3JF 7153tth ©] 23 mechanistic ¥ =9 ool Z+ A EF
APEL F Z2EqA T $2E8 AGd ¢ U AGHE s $2E
o] 25 BE = 3, EXF AL F = Ak olFA HEE AEE A
g 2do fAAME Tt olfie HEE AAHEY EIH ITIH e A9
7HA] E2E B g WY F33 EFAGo] A7) dEold.

(2) AEF HAHE 53 9 714 (Fission Product Decay and Heating)
AEd YPEY B T2E £ 714 CONTAIN oA $EE AU
EZo w3719 power ATE BEAH Hol Yot AEE AWHYESY parent-
daughter TAIE 53 AU F2E YW MY AUL=2 Jgo| HAFOLEA
Heoldth HBA YAHEY w79} power AFE HIKIA AZolA Hold
HAEA AQE 98 7tEe, 47 AN AFY FHHl 4T T2E F
Aol Rztxo] Q7] wjEel, €58 dA#FHo Aot 28 7 power AlTE
B F Ae FAHd=E Bsta, B3 de 93 Jtddl ZH3es BE WAL
4 HAFE AAEA FAHSE AL wf ojEE dolth. BEF, B EF F
83 #gFwo] Ao HA HI, YA LHHoE HIFdY F EF ¥
ANd FAE ol8sta F FHALES AL, 714 HAH Qs AFo 9F
o]

27%E THFY, UnAE A8l os) YAH X RRHA B
=& 23d TS o] 851, Abo] ol EkE) A 4 Yok

. A4 FE HF

A Aol fFEL AEAS dE EE YA ¥ dix fFLE
vogdgt AEAE A Y= F A Aolo §5¢ WASAY, §29 ¥
2E& BARG. f27F AU 2 ARE s F U A BE Az
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(threshold) 8 & Fo Al € = At} ol# T E&] AH(trigger)= rupture T
23U T 717] Alole] FEAE mEg BAE 4 T EJ NI ©E 1
i o BE F2Ro EH(F W)l HAE & Ao, Ad87] &
e fEe] AAAY mdo] siEsit

FE2E o JdEse EFE A4 AR U7 FRoth ZAdYy dEE
AREL 71AHY £59 22 £=22 FARAY. AAERY FHOZ, o2&
714 &xert mat AGHAY, 7|2&59 F29 Fo HIAF o2& FJA
&xo go ot FgE + Yok

frEFes Addte e 5 74 89 o] Ao v explicit Runge-
Kutta Yol 3ty implicit §F ¥ o] o}, Explicit & WA=, A B4
g 1A, 1HEA ge 2dS AYE = A implicit & WA=
Aoz FAHE IHIHAY, EE Aee FAG.

Implicit ¥+ L I A4t & uFol, tiREe] EAA AoiA
AE e Wl o] 714 o]{RE siA ofd Fe AL o] WHTle] KA
A7t Ao olgqd Afee () T8 /A= 71A #F @) 7IA W £9 S50
Qo1 Al instantaneous liquid dropout 29 (3) AA FF @) F2EE 53T oA=&
AR (5) % LA TN F= E vl BE9 (6) 3H wr] 4 (D)
BWR ¢ SAZF uj7] A5.

383 w7l ENGVENT 2= 98 59 A==, FLOWS 98 &
of HAE UwtHl F2o giRE Hx3it AT E JHA FHE o HAA
Ao durHA {2 2, sty o3 FEH HiZ|zh Fold A Ao 93
LR

BWR 9] JAEE T 74, doj2F, 181 HrE YHEY fFF A
A $3E Yehgs 4 Aol B33 F2& T3 2d3dd. F83 wir)r}
AAEol o3 EfMo|H, o2& ol PRIy ARG AWHYESC] 1T 4
2 F=E7 Aol A PG

2. Ag AL

712 ZEE PC MASZ WE B 24X HREL AESRI] A8, A
Ade $HSAY. AL PRISMA S 25 £ S4A A 4% Bt 2
N Az gAzsdol Mg TEE £ A9} pC WAL SUT AR S
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A3k

FuHoz B A9} ulwdtr] Ysl, AY A4S PSID 9o Ao} H)
watPth 19 3.1 °de Ad F9 =¥ Ao] PSID Y A#Ae HiwEe] gk
PSID o] Yo}l B4 Ao Ao 4ARE E F vk thE HFER A9
A AZ S Hole AL A3 Yrh wlglA, CONTAIN-LMR L9 AXx:=
AEFHolH, Y =3 & AHE Aoz B F Uk

—PSID
----TestRun { |

...........................................................................................................

12

-
o

o]

.........................................................................................

Containment Pressure, PSIG

i i i
0 100 200 300 400 500 600
Time, minutes

1% 3.1 PRISM-A 4&F A B4 A Hln

A 2d MACCS T &=

1. 18

MACCS(MELCOR Accident Consequence Code System) Z =+, WA £ 2 o]
AGL7] 9% dr1E2 FEHE FUALY, FA Yo AL FFE Hot
3l7] 1% Zolth old FuUArl HAJGH, TAE FF 7] F(plume) &
ALY Z1A 9} ol REEC] irldl F4tEM uigd g &8 3L T

F 71804 JAAB BAE B o8 o4, AFAE] HAMN =&
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ZAolth MACCS A4HY] EA L w3 23] gle WA 9 ZEo) 9% B &39

FE3 Ao 2dE FHY AAZE AF FAF v D &4 Hrjolr,
MACCS &) zZ o= F 7FA 7|3 #Fo] vk WA Atn F9 Azt

A= A7 “GAPE WrolX1 9RE F99 AYE FHEANA oz H

oz vy
B dFolME MACCS ZEE o83 FE dL A A Y AFAFS

B3z gk mEkA ohed 22 dgo] Fojxof Firh

o Ali HANEEAZR FHA) AL R ZI AN F8F FFE ¥A =
YA HF(AE ol Ao & F719 o= 11318 Fol ¢F 10"Bg)9]

o A o ALEE= dirje HANY ¥ CieHs WA 7E U
(plume)®] T8 (segment)®] &, TB(sensible heat), HIFE X7} WRE o}
st AL, 83 AZe] Fagt WA dFo Wi, 4 3§ 71§ 78
I3 A BEHE I AFo AJuFe &

o A R Yo 7[A4E dojE EAE (A 1d FU4Y I RA E=
7V b Y 718 WeA Z1EE AR 5, tir] AN, BB,
o]-¢2} dlolE|E 7}X| 3L MACCS oAl thgol rigch.

o &g AGLUIRRE R fRPoE YEHE WAL EHY &3
3 Ag, B4, 293 ZA.

®  AAH(cloudshine, 7E71%5, &F, groundshine, 18]3 AHFHFol 23 TF)F
J 83 PHJNAFH) FEE B3 9 FE A7 v drie U1

2 PANF,

o

2. AE At

MACCS ZEo| 43 R A BP4E 98, AW Adte) Azt tye
PRISM-A |48l &5 & stAle] olg B4 B2 Ag § 9o 24
SR $A AANN Agel i FNEFY Adolth I ARHE Theel E 3.0

$ 3.1 PRISM-A ¢ W& MACCS A1d A4tz pSID & vlw

R PSID AF A PAG T0CFR
A 0.19 0.11 0 75
PN 0.22 0.11 125 150
= 0.51 0.11 125 75
oA 0.87 0.13 5.0 300
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A4t A7} PSID &= T E2A UebgEd, ot AlY Aitd =
49 dolg, A Helg 2@ 214 dHolel7} pSID &= ttE27] w9l
AR2R=3
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M 4% KALIMER ZE 71 A&

A1Ad A6 A

71 Ad Ad ¢o AEE 53, KALIMER & Zd87]2 e oy 3
o2 9dd Ad8r] AdeE AARSIAG. 12 olfe, HA A8 74A dd AA
o] =Oo 2 HCDA 9 ¥A #Eo| AF3] wolzy, AA TSt s, YA
2719 #& glo] I AUAE AZE F Us AR HYoE Ayg A% I
= B olf7t |l #EF7]| wjEolh.

KALIMER 9] ZAd /Ide 712A o7 PRISM 9 /Mda FASH A=
|71 AR 3{F AE8U19 AR A Fo8 o|FoXn.

Ad 8719 o] AA W v o HHA Y3, M= B4
ol gl

KALIMER 9] ojv] Agddse thga & A2 2430

) =4I =e) Ax =5 7|E9] golgE o433, B Ao ZHE
FAE HFEY AnFE AAAT

2) AelE ou] Ag 7Adol thal, CONTAIN-LMR & ©| &3}, AnA 49
2 AgAd e M3 ol AgErive tE/ex 9 FA4E, 19
7t AE P do]2F9 AFol EHEY.

[

o

ki

. ¥ 4.1 KALIMER dv] A W<
A AW A 3

5 < (shape) AEFY + U1y
¥ & (Type) o Ad87]
A} & (Material) €4 7} (SAS516 Grade 70)
A A gEH/es 134.4kPa/645K
A A 1111.4m’
A FAL 1%(vol.)/day at design condition
= o] 3.67m
PATIL — FAN 7.32m
= A 3.81cm
= o 3.67m
5 2= z A 14.63m
= A 2.54cm




o -

—

=iLil|

Containment
Dome
Containment
Vesssel

s 2\

19 4.1 KALIMER Containment

3) 2+ AFo ZHAGE7] YJRE FAHAFS o|&3Y, AF HREI A,
MACCS Z =& o] &34 LA BEXoAe] mFMFS Ao,

Al 274 DBA AA

KALIMER & A 4£§< BA4AE A3l d4A gH20|t watA, 4
F8719 ARAR 4FFE vA shedel e Aae Ag8r] divle &F
o] &5 di He 4F A Aot AFC] d4 HUA WEIIE Y
Ae AG871E 71 A7, 3 AT Y AFo Ad8r] dZl2 wA o)
2ol =AW WA HFEo] o] WA o3, ojFc] AFEr] JRE F
det. g 25 A Als Agirle AAA &8 B oplsl, 333
Q WAL AA EFHAMNE FA3A 1B Hojof jrd. KALIMER oA Y43}
Ago]l AdEr] d7igt AF & 5 e Mo FodA R S8 Aee= o
A2 §7] =i gEo=2 Q3 Aot 181, KALIMER 94 Y=
€719 =7 B8 9hgk AlZE HCDA o 93 3971 #93& o oo HCDA
o} o R|of utet =9 W& FAo] G A1 olo] ma LA E AFSA Y
E4% t2A 8. F o AA3 4REdE g3 2o

AA, HCDA ol 2§ oyx|7} ol I3, AAE &7 =9 Hed Bi
of IR g sidohH, viaA wAR Fol A AHolm, o] £& F3
AR oA o) AFQ AL AL VIR o]Fol A Zoltt. ol
AF 2xg o] A7t GAEA Aot ¥ ol JtEiA = A 7}F vl

r;r
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A 2YSD, B A% § BA UAY FZrlel ute vmH & Yol wEol
AA 6, &5 BAE 98 AoE 4ZEn. oud: Adgrle Frlv
AW hx FHOR BoIShA 2FY EWst Y5 H1, ARHCT 2F F
A7k S Bolh

o} HCDA ol W@ BHE EHo] o|FofAA @& Huolmz, of7]NE
T A HAE BT AA 71F ADE Deste BAsyoh

A 3A AN F AR AL AU e

KALIMER & 9]¢t HAAY &5 ARSI &AM, 718 HAFZo HeH
I YE HANY F AR A TID-14844 o] Y £-& OS5 2o}

“MCA(Maximum Credible Accident)A| S zol] =xist= HEE MAE FolA 100%

o BEAM J|H, 50%2 ERA (=), 1% DA #Bo| AT W tr|Ee

2 YEED O|SS CHA| ZE87I9 M SAN82 59 oz WEEICH”

AANFoz, ADA =AY HFEY T4 E&& FAAIEY, 98 1A
B3 B8ld 8AEe nEdte HIE sliofk gy, 2 4 Wi &0 ¢4¥EA
233, g EFAAZE UEsi V] "o, AS7AE TID-14844 & W&
gttt AT ArleE A B0l UF BEyLHoE AHHA Qo] EAA o
A9l fiths #goty, ol FE ELde AU AT AA d4E g
g e o] AAESIAT. PRISM o Ad As E4oA 29 P2 A <
Al(Retention factor)oll &3] WAMEY & AAZ}E Zlolth. KALIMER JlA % o]
o e oz AU BAME HFo v &S AAIA

HCDA 7} IA3td, =4S @43 Zof &F F Yol #Y¢siA Exsg
o A% oldl, AF SAIZE LASH AFo] AL ojRE:S FA)
o, AgE7] R WUt A AFEZ dAZER A WA Yo
o, I H&L Z gFE 293 ¥ 353 4Ad we @844 dg. 13
H Zt YFEE FHAEE 2R3 o) AFSBE, 35y A wE dFE
2 A O2FSE Uri, 7 59 A AAE HdPoE FEo PHAAHY
AAo P} F o IFY 94 UAAT 42F doEF XgZH ¢
3 AF 2§y ¥l Ui &F FHol dAH Qe 49 HZA x¥Y.
A A7 IAH 45 1 QF O 4F F U JAHY] Al =
429l PRISM & HAMAAE HAA AHEE AF 2§FFH 1o & 9= AR

& o

rir
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F 42 A oA JAAY Ft

AA A= T
&=24 (1, Br) 0.5
Cs, Rb 0.25
Ru, Te, Rh 100
Sr, Ba, | E5& 250
48 4 GEUol= 500

9] Zko]l ydsol AUtk

25 E A SN HAAY S A¥EE OS5 2o

HCDA o 93] HAR F=o FYo] A4, =z duite #AY 7tx7t
2Ag87] di7l2 WA IR 4F A7 S8R geth olw o] P
zA3d gEEe] A HEE Zo] WAHUIA "ok B EXAME o AZHe
1022 23, wHUYrls HFe v&& PRISM oA} & goz FQ}. o]
F AY r2rh wAUE REo FU7E Bl HA 4F F AU 2%
t}, o] FAHANA &F dojE2Fo] AAAHI AFSo| WA Yrted, wWAHUYI=
Fe SA AN AA AAY A42E F AF & 23 27 AF FU9
AF &S 183ty A4stA "ok 1 AFsE & 439 AANHY ATk &
F E 3N daxHe 2FY FFE AW £ R4 g8 depA AR, B
BMoAE PRISM A 22 A7|9 AY AAE =43eE=, F 949
PRISM & Z& 770kg REE B1 TAHAELES AR

2F5 2Xd o] FAAY FANAGTE F A KA FAF & Ao
Z AGE712 BAHEE 42F9 49 JAJAE 1Bty dFEo] FHE&S
AARsAT. oluf, 7] @A, F AWIt2rt WA o AL E A9 np
ZHAZ 10 22 7FASIA . 28, £F9 BEAE ofF #FL Atde o] Fo1F

L
2

® 43 2F & 3AA] KALIMER Ad A5 £4& A% WAL &

Item Magnitude
Early phase Sodium fire phase

Noble gas (Xe, Kr) 100% 0%
Halogens (Br, I) 0.1% 0.37%
Alkali metals (Cs, Rb) 0.1% 0.73%

Te, Ru 0.1% 0.0018%

Sr, Ba 0.01% 0.00073%
Fuel & other fission products 0.01% 0.00037%
Na22, Na24 None 0.18%
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Zolgtn AAHEZE, B BHdAe o] Ae
He AF9 %o O UAEE
duf, Ad Hy BAE& P &
o Yert A

2= go] stA] el s, oA AL rd
Zo $3o] 7Y, 271 GA7} {lo] HE &F

122 748t 181,
7] 98 BAEE AF9 ko] 50, 75, 100kg
AF 2 o] AN WAAH Y] E 4.4

2}

E sAsle 29 AA= 9
o A7 Yolg FhsAel ¥

. a8l3, € sAgE 98 AFo FAd FoA didtes AolRE, IAIIA
7l F A= OF AoE oAEY. getA, 71 Alyeleor AN &
2 0 AR F, E 449 MW A9AY, 2 PAE 2L, 4A AR
7V 25 190 Afolo.
A4d o] AgAds B4

RRIEEE w40l

FAA YD e olg3ted A 4% B4E FHHAT.
)

A, &% F A7 40 E W, A9 59 d58Ed AF €2 do=
5& CONTAIN-LMR & ©o]&3to #4383t ojuf, A ¢ ¥ 3o o
o TIAEE B8, A B9 EHE 718 A9 80%, 120%
FHA, U= EAx Wiy

7184 2498 PRISM 9 7499 Zo] sdh(2g 2.15 &F=) ot &

¥ 44 AF 228 o] 3}AA KALIMER A A% 48 93 $AHd &
Magnitude
Spray fire Spray fire Spray fire Spray fire
Ttem Early phase pphz}i,se ppha}x,se pph;’sc pPthe
0~10sec 10~11sec 10~11sec 10~11sec O~l1sec

Material released to
containment dome
Noble gas (Xe, Kr) 100% 0% 0% 0% 100%
Halogens (Br, 1) 0.1% 0.024% 0.034% 0.046% 0.118%
Alkali metals (Cs, Rb) 0.1% 0.046% 0.071% 0.095% 0.118%
Te, Ru 0.1% 0.00012% 0.00018% 00024% 0.118%
Sr, Ba 0.01% 0.000048% 0.000071% 000095% 0.0218%
Fuel & other FPs 0.01% 0.000024% 0.000036% 0.000048% 0.0218%
Na22, Na24 None 0.012% 0.018% 0.024% 0.018%
Burned sodium None 50kg 75kg 100kg 75kg




B Z9 A &< KALIMER 4412 6.92m 2 HA3 [T

A 59 48 ASL 37 429 20 PRSIM 9 A9 FAEAIT, A
T o] 11.9psig 241, thd ®A UERT ol 4F &9 W3o| PRISM Rt}
w7 Wi, £F A 259 Ahgol o 7] wiolth aFAM < 30 &
HXo) Hols AEL o] Azt AF-F Whgo] FUA, vz AL F9 3}
U7t glojzzl W&otk ol 1Y 4304 B £ Yk 281, Ad 59 1y
£ 20% EolH(Case 1), AF 4L 11.3psig 2 EQIL, 80% =2 Z0|H(Case 2),
12.6psig 2 Z718tAth. oldl, AF o] WA= AL Ry} E48, A4
He e B F Atk 38 440de A 59 &5 WU v Qo HF
LEE 400°C PITRIAE & F J3 B Fart AAFE dopA.

Azre] ME 4ta B &9 WEUE 09 4594 R ok 1F A
HiE vk}l go] oF 300 E WA Atio] B HEo] 0o HE AL & F A
t}. olE o] Aol AF A EES GHED F A dA AKANL F
g 9 By wat F 5 AIZEA 6 AIZE Alel st "k

A A AR F, Ad F dele dR/t HEY § 4F F FEAA
E =AYA NA ol 42 AFFII(Cell 1 A Cell 2), F5T F7] € doj=
¢ A2d & 9 e HedA YadEA "ohCell 2 > Cell 3 —» Cell 4 — Cell

¥ 4.5 v KALIMER A¥AEs 248 % A Hay 9 27 =4

Design parameters
Containment dome
Volume 1111.4m*
Inner diameter 14.63m
Initial temperature 38°C
Initial pressure Opsig
Relative humidity 100%
Design pressure 25psig
Design temperature 370°C
Sodium pool
Mass 421,000kg
Inner diameter 6.92m
Temperature 485°C
Cover gas region
Volume 90.3m’
Inner diameter 6.92m
Initial pressure 16.9psig
Initial temperature 485°C
Gas material He
Outside environment
Temperature 25°C
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). 2% 4604 = Cell1 oA Cell2 29 §Fo] vYeh} Ut

:L%l 4758 198 497MAE 4&F & AR AF 449 4vE, &F
dag, 28 aFol aulged ua BAste Ay AP go] Ro& W
= Eﬂ—’?—i gl EAIEO] Qth. RF H=% S HAFH, Rurt AdS
1 HEo] ARE & + Utk

J7 4109 Ag 5 W TREY &% F,Cell49 AF2 23S
Ha g, Ay oe g oF 150 % AE/NAE AFsttirzl, 2 ol Fdde ZAades
FeE RAEY Ag 9 R ADSFE IAF 2k =EFsted A=
At AASHAR, O olF 257t ZAadte HEL ¢ W] Jeido, ol &
g E YREY €AdZ ®Fo ¢ AAY] WEd A2 Azd.

a9 411 Azt OE Ad F Y% FTAHE0 EAFHY o, 4H
H 2% AFE& Holn 400 & WA FHE&o] 00] He 2L & 4 Aok

19 412 88 19 4.15 7bAX = Base case o] i3], o2& AFES
Cell 32 =ANEQT. 18 4129 4130E 27 94 & 42F A7 S48
Aol A Bog mAyL AFEL s AAEEY At wE FRE
2] X2K(Deposition), & F-f(Suspension) & UEMA Zlojth, R &R &= ofo]
EEo] & oF 20 0] AYH WEU} gla, FRdle dAZEY ¢ 20 £l
AYH 00 F& & F Ao F, 27 wmAYL AFEL F 20 £l AYH,
2 ¥ WY 7REA FRHAY, dF=E wA A 3€ ¢ & Ao 1"
4.14 9} 4150 M= 4£F A JAFY CoEE AFTES YL Ao 9F 150
T AZdA A & U9 BRE doRES] TEE FRAHAY RE WA
yzE & 7k gtk

Ju o o
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Pressure, psig

Mass, kg

14

600

| Base case
12 £ s
’\ ----Case 1
iy %\ ...... Case 2
8
RN
"\
‘_ \|
4 RN
E * \ N “~
2 . 'l\\'\\_‘
0 ST N
0 100 200 300 400 "
Time, minutes
18 42 &85 F AN A9 T A4
10 l
Base case
8 ----Case 1

30 60
Time, minutes

90

O3 43 2% F 3AA Cell1 & Z7]) AZ

—4]1 -
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Temperature, °C

Fraction

400 ; ; 1
(.- — Base case

AN ----Case1
300 =
200
100
0
0 100 200 300 400 500 600
Time, minitues
138 44 25 F AN A §F E(Cell )
020 T
— Base case
----Case1
0.15
0.10
0.05
0.00 e
0 100 200 300 400 500 600

Time, minitues

a8 45 285 ¥ A B F AL E E&(Cell )
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Flow rate, kg/sec

60

N
o

i I

—— Base case

----Case1

N
o

-

100 200 300 400 500
Time, minitues

600

Y 46 &2F F AN Ad 5 U F3(Cell 1 oA Cell 2)

Consumption rate, kg/sec

0.100 | 1
—— Base case
----Case 1

0.075
...... Case 2

\ ———

0.050

0.025 - \\

0.000 : a

0 100 200 300 400 500

Time, minitues

a9 47 AF F B 9 Aa Aug
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0.25

1 I
Base case
8 020 ----Case1
)
> V0 e Case 2
4
- ,_
o 0.15
© A\
| A
C -.-.
L o10f=
[72]
3
£0
% 0.05
@
0.00 =2
0 100 200 300 400 500 600
Time, minitues
1Y 48 £2F ¥ Ao g% £2F 948
2.5M , ,
Base case
2.0M ----Case1
[}
< 15M
g .
c \n
Ke] RN
© 1.0M "‘\
(0] \
C N
()
O 500.0k
0.0 Sen
0 300 400 500 600

Time, minitues

Y 49 &% Aol 3 A AP &
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Flow rate, kg/sec

Temperature, °C

200

7 T
— Base case
----Case 1
150
~~~~~~ Case 2
50 /
0
0 100 200 300 400 500 600

Time, minitues

Y 4.10 £2F Z AN FXEY 2%, (Cell4 9 AE)

1.2x10™

1.0x10™

8.0x10°

6.0x10®

4.0x10°

2.0x10°

0.0

I [
—— Base case
Z\\ ----Case 1
U N T e Case 2
N
'-\
0 100 200 300 400 500
Time, minitues
O™ 411 2F F AN B2d § AF 74&
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0.35

0.30

L I I

—Cell1 ----Cell 2

0.25

------ Cell 3 ---.--Cell 4

0.20

0.15 |

Mass, kg

0.10 |2

0.05 |-

-

0.00

300 400 500

Time, minitues

O9 412 £F AA 728 FAHE AZEY & (&F A gl W)

0.20 T T
—Cell1 ----Cell 2
~~~~~~ Cell3 --.-.Cell 4
0.15
o))
=~ 0.10
b .
[7)] Pl RN
© i S,
= i <,
i <
0.05 i LY
! s
s ¥
] \"
\“‘
0.00 e
0 10 20 30 40

Time, minitues

O9 413 &F AN d71F5A Bfiste doREe & (&F
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06

0.5

0-4 .................................................
(o))
-~
s 03
7] .
141 N
= 02 : ——Cell1 ----Cell 2

D N s Cell3 - - - Cell 4
0.1
0.0 .'//ff_’_'_'_/_‘ ........... DO [ AU — e ]
0 100 200 300 400 500 600

Time, minitues

33 414 &5 AN FEEN FHHE AANEEY & (27 A

0.04

1 I
Cell1 ----Cell 2
------ Cell3 --.-.Cell 4
0.03
o))
~ 0.02 2
g)) ‘ .J.J‘.)"’ s".
@ e \
s e i
- ;
0.01 f—rom” L
! v
! x,
! L e—] X,
! R
0.00 ¥ b
o} 50 100 150 200

Time, minitues

a9 415 &F SAA 7 FoAA BH3e dol2Ee] & (&F FAA)
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2F 2Zd o] sAA A Fo mdyLe 13 4163 Tk F A A
o dEgas 28 Ad F AAE shve 42 2dy e, I olfe o
&3 2ot

£ 3lA9 A9, 259 das 4F F9 EWAT G o2 s,
I F99 tr)7r mAYAEA, A9 dFE A4 D F A9 BUY
Ag wAUZC] F2 QRE o|FolABE, ol& WYY AY Fo ==&
walof ok, webd 19 2.15 9 Zo] RS A HJYTE AR, 2x g o]
AANNE, 28] A9 F tZ7l2 AY BAEHY daHEE, duArt A
712 AFHoz AGHA ok wepA ol & wYgsd, Ad & 39
2 gy

o] =9-& CONTAIN-LMR 2T o] T&33, golA Hol® wANY 3
o] 83t Ad Ade 4L FIPHAUT. AF}E 75kg Y 2F 2ZHo| IR
g £4 234 29& F2 2A3E, UrA e gisiAs Fa el dis) v
W= 1Y E"]ﬂ'ﬁ‘q‘.

_A A 7t F93 A 59 ¢4 ¥ske 19 4173 2o A9 F
P& FA3NM B3t A9 AA d=HAA HIIAHTIL GA Zashe
A8 BAdth AY 7t G99 ¥ 02 B7RE Zago] b AT O
o] ZHE o 2 B7AE Zage] E3ET o, AL 02 EMAE AW Jtx
BYdA Ad Fo2 fFFol wAUrty] W&o t=le] wa] ZAsARE 1 o
Foes 759 Wl R FolA o] dgoz FU7t FYHY] "ol
ag]m oF s EOIA 78 Alole] FMe Fuirt FAHEH, ol FAdH F 71
2% 2F E A ¥ "WEolth 10E o)Fos F G99 o) gorAH
A Zr2dte] oF 200 B Folle tir|ge g "ol

a9 4189 Ad F WY #3571 FF9 dsiyt vehg ok E siAlg
ot 28 £5717F €313 YJoAAAE e ol T5kg o AFA % wHE
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Flow rate, kg/sec
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® 47 3 8% 24 27 HFEY 9% 7ESF € FHE10)

Core Released Mass to Environment (kg)
Nuclide | Inventory Pool fire Pool fire Pool fire Spray fire Spray fire Spray fire
(kg) V=80% V=100% V=120% V=100% V=120% RF=1

Group 1 [Kr85 2.5601E-01{ 1.7840E-04] 1.6210E-04] 1.5020E-04] 1.7490E-05] 1.5590E-05| 6.3720E-05
Kr85m 2.4230E-04| 1.0810E-07{ 9.3500E-08] 82560E-08| 1.4320E-08} 1.2590E-08| 3.1990E-08
Kr87 1.1734E-04| 2.5230E-08{ 2.0540E-08/ 1.7270E-08 5.0530E-09{ 4.3410E-09] 7.0450E-09
Kr88 1.2670E-04; 4.5830E-08] 3.8780E-08( 3.3590E-08 6.9120E-09{ 6.0320E-09| 1.2900E-08
Xel33 1.1303E-01| 5.8220E-06| 5.0270E-06] 4.4620E-06f 3.0730E-06] 2.8220E-06] 3.4820E-06
Xel35 8.8156E-03| 4.4320E-07] 3.8190E-07{ 3.3840E-07} 2.2680E-07f 2.0730E-07| 2.4240E-07

Sum

Group 2 [131 9.8422E-02} 2.2040E-08] 1.8680E-08| 1.6310E-08] 3.6360E-09] 3.3390E-09{ 3.6060E-09
1132 1.5890E-03;{ 2.6810E-10| 2.2900E-10( 2.0070E-10] 5.5350E-11] 5.0580E-11} 5.7290E-11
133 1.8329E-02| 3.8880E-09| 3.3020E-09f 2.8850E-09 6.5920E-10| 6.0390E-10] 6.2490E-10
1134 8.2632E-04] 6.8730E-11} 5.8820E-11{ S5.1490E-11} 2.3240E-11| 2.0900E-11{ 2.0620E-11
1135 5.6911E-03] 1.0780E-09| 9.1850E-10{ 8.0370E-10{ 1.9520E-10| 1.7820E-10] 1.7990E-10

Sum

Group 3 |Rb86 9.7590E-04| 3.8860E-10f 3.2860E-10f 2.8610E-10{ 4.5580E-11| 4.1870E-11| 3.5990E-11
Cs134 7.7804E-01| 3.1090E-07 2.6280E-07| 2.2880E-07| 3.6390E-08| 3.3430E-08{ 2.8890E-08
Cs136 1.0278E-02| 4.0880E-09] 3.4560E-09{ 3.0100E-09] 4.7980E-10{ 4.4070E-10{ 3.7790E-10
Cs137 1.8980E+01{ 7.5840E-06] 6.4120E-06{ 5.5830E-06| 8.8780E-07| 8.1560E-07] 7.0480E-07

Sum

Group 4 {Sb127 6.8269E-03| 1.2050E-09} 1.0170E-09{ 8.8410E-10{ 8.4440E-11} 7.7520E-11| 5.8100E-11
Sb129 7.8238E-04} 1.1150E-10} 9.4700E-11] 8.2570E-11] 8.7770E-12§ 7.9970E-12| 5.6260E-12
Tel27 6.8586E-04] 7.5290E-11] 6.3840E-11| 5.5750E-11{ 1.8130E-11] 1.6600E-11{ 2.2690E-11
Tel27m 2.5781E-02| 13530E-09| 1.1680E-09{ 1.0360E-09| 7.0570E-10| 6.4820E-10| 9.5620E-10
Tel29 2.0917E-04 2.3910E-11| 2.0180E-11| 1.7550E-11}{ 4.8670E-12] 4.4160E-12| 5.6740E-12
Tel29m 2.1543E-02] 1.1290E-09{ 9.7450E-10| 8.6480E-10] 5.8940E-10} 5.4130E-10] 7.9680E-10
Tel31m 2.3109E-03| 1.1850E-10{ 1.0230E-16{ 9.0730E-11{ 6.1950E-11{ 5.6790E-11{ 8.0180E-11
Tel32 5.2831E-02} 2.7240E-09} 2.3520E-09| 2.0880E-09| 1.4350E-09{ 1.3170E-09| 1.8960E-09

Sum

Group 5 {Sr89 7.2228E-01] 3.9750E-09| 3.4280E-09} 3.0390E-09f 1.9870E-09] 1.8250E-09] 6.3150E-09
Sr90 4.7129E+00] 2.5980E-08) 2.2400E-08} 1.9860E-08] 1.2970E-08] 1.1920E-08] 4.1320E-08
Sr91 2.3367E-03{ 1.1840E-11} 1.0210E-11{ 9.0510E-12{ 6.0670E-12] 5.5450E-12{ 1.7930E-11

Sum

Group 6 |Mo99 3.9200E-02] 2.3060E-10] 1.9860E-10] 1.7580E-10] 1.0800E-10] 9.9090E-11} 3.3050E-10
Tc99m 3.1304E-03] 1.9890E-11} 1.7120E-11] 1.5150E-11] 9.1720E-12] 8.4250E-12] 2.8910E-11
Rul03 6.5410E-01| 3.4280E-08§ 2.9600E-08 2.6270E-08] 1.7900E-08] 1.6440E-08] 2.4210E-08
Rul0s 2.3508E-03] 1.1560E-10] 9.9470E-11| 8.7990E-11] 5.8080E-11{ 5.2910E-11] 7.1780E-11
Rul06 3.3716E+00 1.7700E-07| 1.5280E-07| 1.3560E-07| 9.2310E-08f 8.4790E-08| 1.2520E-07
Rh105 1.8679E-02] 1.7930E-10] 1.5450E-10| 1.3690E-10{ 8.7990E-11| 8.0820E-11] 1.9670E-10

Sum

Group 7 ]Y90 1.2379E-03| 6.8140E-12| 5.8760E-12| 5.2090E-12| 3.4060E-12| 3.1280E-12] 1.0830E-11
Y91 3.4421E-01| 1.8970E-09] 1.6360E-09| 1.4500E-09| 9.4750E-10} 8.7030E-10{ 3.0170E-09
Zr95 7.0396E-01| 3.8750E-09| 3.3420E-09} 2.9630E-09| 1.9370E-09] 1.7790E-09| 6.1590E-09
Z197 8.6066E-03| 4.4100E-11} 3.8070E-11] 3.3770E-11] 22860E-11| 2.0920E-11] 6.8500E-11
Nb95 3.8395E-01} 2.1160E-09| 1.8250E-09| 1.6180E-09] 1.0570E-09] 9.7080E-10] 3.3660E-09
Lal40 3.0171E-02| 1.6620E-10] 1.4330E-10} 1.2700E-10f 8.3030E-11| 7.6270E-11] 2.6410E-10
Pri43 2.0267E-01} 1.1170E-09} 9.6320E-10| 8.5390E-10] 5.5790E-10] 5.1240E-10{ 1.7760E-09
Nd147 8.5819E-02] 4.6990E-10] 4.0530E-10| 3.5930E-10| 2.3560E-10| 2.1640E-10| 7.4370E-10
Am241 1.3964E+01| 7.4550E-08| 6.4330E-08 S5.7070E-08 3.8310E-08] 3.5190E-08| 1.2250E-07
Cm242 6.1152E-01} 3.2630E-09] 2.8160E-09| 2.4980E-09| 1.6770E-09| 1.5400E-09| 5.3570E-09
Cm244 1.0181E+00| 5.4350E-09| 4.6900E-09} 4.1600E-09| 2.7920E-09| 2.5650E-09| 8.9250E-09

Sum

Group 8 |Cel4l 5.9654E-01; 3.2800E-09{ 2.8290E-09{ 2.5080E-09| 1.6410E-09] 1.5070E-09{ 5.2090E-09
Cel43 2.0915E-02] 1.1000E-10| 9.4890E-11| 8.4150E-11] 5.6470E-11{ 5.1770E-11| 1.7200E-10
Cel44 3.3196E+00} 1.8290E-08| 1.5770E-08] 1.3980E-08f 9.1370E-09{ 8.3930E-09| 2.9090E-08
Np239 14651E+00] 7.6100E-09] 6.5690E-09| 5.8280E-09| 3.9730E-09| 3.6450E-09] 1.2300E-08
Pu238 1.1409E+01| 6.0910E-08| 5.2560E-08| 4.6630E-08] 3.1300E-08| 2.8750E-08] 1.0010E-07
Pu239 1.2414E+03] 6.6280E-06] 5.7200E-06] 5.0740E-06] 3.4070E-06| 3.1290E-06] 1.0890E-05
Pu240 29536E+02] 1.5770E-06| 1.3610E-06] 1.2070E-06] 8.1010E-07| 7.4420E-07| 2.5890E-06
Pu241 2.6268E+01{ 1.4020E-07} 1.2100E-07| 1.0730E-07| 7.2050E-08] 6.6180E-08{ 2.3030E-07

Sum

Group 9 [Bald40 [ 2.2743E-01| 12460E-09{ 1.0750E-09{ 9.5300E-10] 6.2470E-10{ 5.7370E-10{ 1.9740E-09

Sum
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® 47 Ad % 4 23 YT ¥ FHAY € 48R
Released Fraction

Pool fire Pool fire Pool fire Spray fire Spray fire Spray fire
V=80% V=100% V=120% V=100% V=120% RF=1
6.9684E-04| 6.3317E-04] S5.8669E-04] 6.8317E-05| 6.0896E-05} 2.4889E-04
44614E-04| 3.8589E-04| 3.4073E-04| 5.9100E-05| S5.1960E-05| 1.3203E-04
2.1502E-04| 1.7505E-04f 14718E-04{ 4.3063E-05] 3.6995E-05{ 6.0039E-05
3.6172E-04| 3.0608E-04] 2.6511E-04] S5.4554E-05] 4.7609E-05| 1.0182E-04
5.1509E-05] 4.4475E-05] 3.9476E-05| 2.7188E-05| 2.4967E-05] 3.0806E-05
5.0274E-05| 4.3321E-05] 3.8386E-05| 2.5727E-05] 2.3515E-05| 2.7497E-05
1.8215E-03] 1.5880E-03] 1.4176E-03] 2.7795E-04] 2.4594E-04] 6.0108E-04
2.2393E-07| 1.8980E-07| 1.6572E-07| 3.6943E-08] 3.3925E-08] 3.6638E-08
1.6872E-07| 1.4412E-07| 1.2631E-07| 3.4833E-08] 3.1832E-08| 3.6054E-08
2.1213E-07{ 1.801SE-07| 1.5740E-07| 3.5965E-08| 3.2948E-08| 3.4094E-08
83176E-08| 7.1183E-08| 6.2312E-08| 2.8125E-08] 2.5293E-08] 2.4954E-08
1.8942E-07| 1.6139E-07{ [.4122E-07f 3.4299E-08] 3.1312E-08{ 3.1611E-08
8.7738E-07] 7.4664E-07| 6.5296E-07| 1.7017E-07| 1.5531E-07| 1.6335E-07
3.9820E-07| 3.3671E-07] 29317E-07| 4.6706E-08] 4.2904E-08] 3.6879E-08
3.9959E-07 3.3777E-07| 2.9407E-07] 4.6771E-08] 4.2967E-08| 3.7132E-08
3.9773E-07{ 3.3624E-07{ 2.9285E-07{ 4.6681E-08) 4.2876E-08] 3.6767E-08
3.9958E-07{ 3.3783E-07{ 2.9415E-07| 4.6775E-08] 4.2971E-08} 3.7134E-08
1.5951E-06] 1.3486E-06] 1.1742E-06] 1.8693E-07| 1.7172E-07} 1.4791E-07
1.7651E-07| 1.4897E-07| 1.2950E-07] 1.2369E-08{ 1.1355E-08| 8.5105E-09
1.4251E-07) 1.2104E-07) 1.0554E-07] 1.1218E-08] 1.0221E-08] 7.1909E-09
1.0977E-07] 9.3080E-08| 8.1285E-08| 2.6434E-08| 2.4203E-08{ 3.3083E-08
5.2480E-08| 4.5304E-08| 4.0184E-08] 2.7373E-08| 2.5142E-08} 3.7089E-08
1.1431E-07| 9.6477E-08] 8.3903E-08} 2.3268E-08| 2.1112E-08] 2.7126E-08
5.2406E-08] 4.5234E-08§ 4.0142E-08] 2.7359E-08] 2.5126E-08]{ 3.6986E-08
5.1279E-08{ 4.4269E-08| 3.9262E-08{ 2.6808E-08| 2.4575E-08( 3.4697E-08
5.1560E-08| 4.4519E-08] 3.9522E-08| 2.7162E-08| 2.4928E-08] 3.5888E-08
7.5083E-07| 6.3889E-07| 5.5934E-07| 1.8199E-07| 1.6666E-07| 2.2057E-07

5.5034E-09| 4.7461E-09] 4.2075E-09] 2.7510E-09] 2.5267E-09 8.7431E-09
5.5126E-09{ 4.7520E-09| 4.2140E-09| 2.7520E-09| 2.5292E-09| 8.7675E-09
5.0671E-09| 4.3695E-09| 3.8735E-09| 2.5964E-09| 2.3731E-09] 7.6734E-09
1.6083E-08| 1.3869E-08] 1.2295E-08] 8.0995E-09| 7.4290E-09] 2.5184E-08
5.8826E-09] S.0663E-09| 4.4847E-09| 2.75SIE-09| 2.5278E-09] 8.4311E-09
6.3539E-09] S54690E-09| 4.8397E-09| 2.9300E-09 2.6914E-09] 9.2353E-09
5.2408E-08| 4.5253E-08] 4.0162E-08| 2.7366E-08] 2.5134E-08] 3.7013E-08
49176E-08| 4.2314E-08| 3.7430E-08| 2.4707E-08| 2.2508E-08| 3.0535E-08
5.2497E-08| 4.5320E-08| 4.0218E-08] 2.7379E-08| 2.5148E-08| 3.7134E-08
9.5992E-09| 8.2715E-09| 7.3292E-09| 4.7107E-09| 4.3269E-09| 1.0531E-08
1.7592E-07| 1.5169E-07| 1.3446E-07| 8.9847E-08| 8.2335E-08] 1.3288E-07
5.5046E-09| 4.7468E-09] 4.2080E-09| 2.7515E-09] 2.5269E-09] 8.7488E-09
5.5111E-09| 4.7529E-09] 4.2125E-09| 2.7527E-09| 2.5284E-09| 8.7650E-09
5.5046E-09| 4.7474E-09| 4.2090E-09] 2.7516E-09| 2.5271E-09] 8.7491E-09
5.1240E-09 4.4233E-09] 3.9237E-09] 2.6561E-09| 2.4307E-09] 7.9590E-09
5.5111E-09| 4.7532E-09| 42141E-09| 2.7529E-09| 2.5284E-09| 8.7667E-09
5.5086E-09| 4.7496E-09| 4.2094E-09| 2.7520E-09| 2.5279E-09| 8.7535E-09
5.511SE-09] 4.7526E-09| 4.2133E-09| 2.7528E-09| 2.5283E-09| 8.7631E-09
5.4755E-09| 4.7227E-09| 4.1867E-09| 2.7453E-09| 2.5216E-09| 8.6659E-09
5.3389E-09| 4.6070E-09| 4.0871E-09| 2.7436E-09| 2.5201E-09| 8.7728E-09
53359E-09] 4.6049E-09| 4.0849E-09| 2.7423E-09| 2.5183E-09| 8.7601E-09
5.3385E-09| 4.6067E-09] 4.0861E-09| 2.7424E-09] 2.5194E-09] 8.7665E-09
5.9664E-08] 5.1467E-08] 4.5635E-08] 3.0143E-08| 2.7677E-08] 9.5470E-08
5.4984E-09] 4.7424E-09] 4.2043E-09| 2.7509E-09] 2.5262E-09| 8.7321E-09
5.2595E-09 4.5370E-09] 4.0235E-09| 2.7000E-09| 2.47S3E-09| 8.2239E-09
5.5097E-09| 4.750SE-09| 4.2113E-09] 2.7524E-09| 2.5283E-09] 8.7631E-09
5.1942E-09] 4.4837E-09] 39779E-09| 2.7118E-09| 2.4879E-09| 8.3954E-09
5.3386E-09| 4.6068E-09] 4.0870E-09| 2.7434E-09| 2.5199E-09] 8.7736E-09
53390E-09| 4.6076E-09| 4.0872E-09| 2.7444E-09| 2.5205E-09| 8.7721E-09
53393E-09| 4.6080E-09| 4.0866E-09| 2.7428E-09| 2.5197E-09| 8.7656E-09
53373E-09| 4.6064E-09| 4.0849E-09| 2.7429E-09| 2.5194E-09| 8.7674E-09
4281GE08] 3.6942E-08] 3.2763E-08] 2.1880E-08] 2.0097E-08| 6.9193E08
5.4786E-09] 4.7267E-09] 4.1903E-09] 2.7468E-09] 2.5225E-09] 8.6796E-09
5.478GE-09] 4.7267E-09] 4.1903E-09] 2.7468E-09] 2.5225E-09| 8.6796E-09

—64—



¥ 48KALIMER 4% 3AA +A4 FAbso] ¢ ¥ B71 (rem)

e | T | o | T | e | o | e | roa | rocen
A Al 1.08E-1 0.95E-1 0.85E-1 0.17E-1 0.15E-1 0.44E-1 | 1.9E-1 25
o4 1.28E-1 1.12E-1 1.00E-1 0.22E-1 0.19E-1 0.43E-1 | 2.2E-1 150
b 1.39E-1 1.21E-1 1.08E-1 0.26E-1 0.23E-1 0.51E-1 | 5.1E-1 75
ZAA 2.01E-1 1.74E-1 1.54E-1 0.36E-1 0.32E-1 0.62E-1 | 8.7E-1 300

MACCS IZEE °| 8% TA 9% Brlol 29 73L& &3 2.

HA, DAL BAS 714 deoles 9% 34 570 A Ae o) &3Axn
FTEHL Imis 2 AT A

Aoe E 480 AYH YTk

E SHAlol o7 Yol 2Zdo] A 4F FFrRG I Aoz yehyt
o 2zl Al W F ARG AZSAL, AL Aol UR F@obA,
A § ARE wAYhs #4389 gl £ A dd FH7) dEgd Ao
stetg o

Zt AnA A Fo] F3) Aste] mE YAY 9 wsE BdE o
2o 9A, € FANdE Ad B9 FHE %E e W, AF AFLS
14% F7HAAN HE J1E)Fte AR UERD, 120%2 IVHHEA s, oF
HN%AE Zasts 212 eyt & duirez 239 Ad 59 Fo71 &
A B9 dellA= o= 3% HH3 A Rolga & 5 I

2zxgo] gAoMe, FA AX JIFLE, A 59 BIUE 120%E F7F
ANHE o, 5F HFS F 12% F2she A2 Yelyt.

2Zgo] FAA A4 AAE 12 YL HEF AFE o A,
E siAlel HME A8 e A= debhgTh

_';:l‘

A 64d KALIMER Ad /N4

A 443 s-oA, 4Bl AAE KALIMER AY Fo AA o, 4
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=
[}

8 A A F9 4EHL £ ARG 2Zyo] FAA
A3 gol gvte S ¢ £ ANtk ol &=Zdeo] stAle S EAduE ol
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Gt Qo] WA I HUHe ESHolA AuE of, A 539 GPMIH o
T ARl 2o A Bos F A4, HF HFo] AN & AL & F
Ak, wetA, F=F2 <A KALIMER A A2 A% 2 A “éﬂ—;: 3 A
E 3t 2xgo] A RFE AA 7lE AR
2F ¥ sAdA A §9 79 s A B Hed ¢4H/R =
FHFES FA e AoE AGHIYY. F, L
hgo] aAYHE FA e AR B, W) AE Mg ,
Z7H&ol AAZ, F7HAAE, Thgol Fopxin. uwEtA, ouH ZAARZH
KALIMER Zd AA7 & 3o thsix e, JFste Aolety, on 284 W
g 71 Ak

2xgo| Ao UM e, 2Xgo] He Fol i HF ¢t ¥Was
2 Wol, 100kg o A£FC] Ad FLE 2ol F g, tgo] HA oY
oo g gErte AL & F AUT A ¥4 I ¥ i E JF 4¥Y
Wst =3 F 3RS vkt E O9A ZA gy, AEME] Wyt o
Fikdg- o=

melA, dulF o2 KALIMER ZAd dAE 7I&9 HAAE J9= 3%
3, EF o AR e BHE 53, AAE JAFsis Aol vty A9
=

rlr

0.
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KALIMER is a pool type advanced liquid metal reactor which is being developed in KAERI.
Advanced design features are incorporated into the conceptual design for the enhancement of its
safety. However, for the ultimate safety of KALIMER, the containment dome design is introduced and
analyzed.

Before the performance analysis, the containment design of existing liquid metal reactor and
the analysis methodology is reviewed. The Methodology is established and test run for verification is
performed. The codes for analysis are CONTAIN-LMR for containment thermal-hydraulic and
aerosol behavior of containment, and MACCS for radiological consequence evaluation outside the
containment.

The preliminary containment dome design of KALIMER is determined to be single
containment. The accidents for analysis are sodium pool fire and spray fire under HCDA condition.

The source terms are determined for each accident and containment performance analyses have
been performed.

The sensitivity studies also have been performed with the containment dome volume.

The results show that except 100kg sodium spray, the containment pressure is well established
below the design limit. The containment dome is somewhat insensitive to containment volume.

The exposure dose rates are estimated for each accident, and show that the dose rate are below
the PAG limit. The dose rate is more sensitive than containment pressure to containment volume.

From the analysis results, the preliminary determined containment dome design is thought to
be rather optimal.

Based on the analysis results, further sensitivity study on various parameters are required for
design optimizaiton.
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