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I8 HjX| SMR (NuScale) ATHENA

NuScale 7|2 & &

NuScale Z1= HHX] (Plant building + BOP)

NuScale 24 8
v' 12 modules (77 MWe/module) per site (~924 MWe)
v' 2 turbine buildings (360 MWe per building for initial design)

v’ 6 turbine generator sets each

Turbine Generator Buikding

i e v' Forced draft cooling towers for condenser
v" Water volume ~ 28,000 m? (28,000,000 Liters)
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R (NuScaIe) ATHENA
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L] - USE=H =35 HHE7| (Containment vessel)
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&= HiX|] SMR (NuScale) ATHENA

X4 HiX| (Submerged configuration)
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ATHENA

7' M A 2D Schematics

NE AXERE S (Separate dry cavity)  Plant Building T
% = Faceve e T
=l = X}Od = Active valve Air-cooled HX
o SEHEH AHAS (PRHRS) (Evaporated steam recollection)
HZX $£ZX (Aux. pool)
Ground ZEEE (SIE~2mEH)
level |  goooseeeeeeeeeooeo
Common AuX.
" pool pool
mergency . (PRHRS+ECT)
Coolant 1
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Flooding safety system (FSS) 7l &
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ATHENA
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o WHZEXYAAIALD (LOCA): RPV M Tt Relief valve (ADS valve) &S 2 Q1o LH2ixf & 71

eliof /T s AXt2 87| (RPV) L £
valve ¥—— _» CNV Sequences
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v l Measurement signal
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IRecirculation M v Uzt AALAIEF S5 CNY L =9 7}
vale \T" b v E7) ChE A > CNV L 23 S7} 2250l 8%
' Measurement signal
N—_ |Separate v RPV Ll HHAHY Sf|@l4 HdE, CN g A 02
12 \—/Dry Cavity|

% HANYANG
/ UNIVERSITY
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Plant Building i
T
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Vessel height [m] 7.345 iy —H——] o —h—] :

ATHENA

- MELCOR SMR Nodalization
.................................................................................................................................................................................. MARS MELCOR
Primary
Core power [MW] 330 331
system
Core nodalization : Primary pressure [MPa] 15 14.67
Inactive ‘\
region . Secondary Primary mass flow rate [kg/s] 1551.12 1529.8
\ system | _ ,
\ SG_Primary_inlet_temp [K] 584.62 584.0502
\
Accumulator SG_Primary_outlet_temp [K] 544.8 543.1509
Active
region P } 1 Core_inlet_temp [K] - 542.7
Core_outlet_temp [K] - 581.0
Lower Mt | oomammmmrrrmmmmmmmm | i bt Secondary_mass flow rate [kg/s] 38.92 38.917
perum BN | I | L
Lower head plenum
- T 17 SG_secondary_temp_in [K] 430.71 430.67
: Reactor Vessel o
91 I PRHRS SG_secondary_temp_out [K] 529.39 528.2371
\Y/ | ov o o o .
: o :‘ﬁgl 850 Josf 860 | _515_ ov SG_secondary_pressure_in [MPa] 4.74 4.92
Outer radius for active core region [m] | 0.9518 | i || o o |7
Radius of inside of vessel cylinder [m 2.05 M SG_secondary_pressure_out [MPa] 4.42 4.33
ylinder [m] | |
Thickness of cylindrical vessel wall [m] 0.331 T+ |y ol Quality 99.999 95.24
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ATHENA

*ADS (Automatic Depressurization System):
x X2 71=)
718 (330 MW £3 7| F) s 4% AS (Open: 17.24MPa, Close: 14.06MPa)

|

ADS Valve 11L& A}

Reactor X} & M2t I 37177.42 kg
CNV (80atm) | cavity | - Vessel LI THE WH2b 22| ZHA ZAS
ADS Valve 1& 22 QI%H 410 et
2ZE9| LOCA AlLtE|2 7HH _Core uncovery —=— Core region| |
45 .:- <
it g-s.o- . i -
Care nodalization g | Active core region | Common
Inactive . 2 = Pool
region \ L5l (-6273 m to -4.473 m) i _—
\ ; fuel pool
\
\
b 6.0 - ‘ 4
Active
region 65— L L L L
0 20000 40000 60000 80000 1000
Time (s) XA LHZIA i . 2
ST 384T Cross-section: 120.43 m
el w2 2F X AIE: 52408 CNV height: 20 m2 7
Lover e el 20 A AE:14820s 5 bM Al ok a00 m3 HZHS HE
o Lower head plenum
Reactor Vessel - ST A8 M7t1000s 2 7} A 2R §&: 2,400 kg/s
- ZF 40 M7t5000s 2 7P A 2R g2 480 kag/s
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ADS Valve 11
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ATHENA
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Water level (m)
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ATHENA

E%T_ o7| 95“ UHESHA
- CNVUHEH 2= =7|9 ngter 2 71
- CNV 9|75':4.5m&CNV =0]: 15 m &7|s 71

5.0
—o— Infinite operation, initial: 27.99 MW T
45 —O— 2 years operation, initial: 27.17 MW sat
' Normal operation power: 450 MW
4.0
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w
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Turbulent natural
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w
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Decay heat (MW)
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ATHENA

l—l1500 M l L) l L) ] L I T l T
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i =295° 1 modules accident ~1485 days 1 S oy
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Thank you for your attention

E-mall: sungjkim@hanyang.ac.kr




