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STELLAIZ="]2 7HQ

01 =20 AsUzinsa AR A

ol SFR &EL-d KALIMER-600 7HE4A|(2006)

3 =(Pool)y, 558, IrMHd, Ol AL S

[Track-1] PGSFR &84 22

J TRU AZtHs AF (O0|23H AA)

[Track-2] &F7| M% AY¥RAKXZ (SALUS)

3 PGSFR 47| 7id &8

KALIMER-600

Bl Fundamental SFR technology

development
Target SFR design for TRU
transmutation

Bl Advanced design options to

meet the GIF goals

PGSFR (12-20)

[Track 1] Technology demonstrator
for TRU transmutation

N
> Track 1

enerator
L> Track 2
dium Dump

[Track 2] SMR features with U-10%Zr
fuel for a long cycle length

0
- Korea Atomic Energy
KAERI Research Institute

U —
PGSERConstruction

Bl Domestic technology
demonstration for TRU
transmutation

Bl Govermment review
committee is working on
the approval of future plan

SFR-based Power Rx.

(B With keeping similar
design concept of PGSFR
except nuclear fuel and
core design

B Mostdemonstration
program can be used to
the design
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STELLA 273 (2009 — SXh)

J Sodium Thermal-Hydraulic Test Loop for Safety Simulation and Assessment
O PGSFR 7Hgf XIS QI8 I8 AE I3 MBS Sois) @ m2 2

Phase 1: 7HH& A& (Separate Effect Tests; SETS)
J STELLA-1(2012) & SELFA(2016)E ¢t 7|7| &t (component-level) A& 424
: AE SWB|0 W4 M5 AF Y WX 72 AT hermal sizing) S I3t A3
o STELLA-1: DHX, AHX, (7|HA) ASTI CIOFsH HX7|7) T

. SELFA: FHX, 7|Et EX7|7| % | .

g,
J

J HZIX(closed loop)H|AlL| XX

23 A3
0 YUR US| A TE U ASHA 2
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01 STELLAZZ7a

@ Phase 2: Z88AIH (Integral Effect Tests; IETS)
0 STELLA-2 A ASA|MES ESH QXIZ =X H=9| 590l
2 AeXE HIO|HY|0|AE &Zot Qi T E AS
Loss of feedwater &

= 5
=
+ +
RVACS
PHTS pump fallure Total loss of
steam generator failure (single/dual) decay heat removal

Major transients to be experimentally simulated

v
Verification of whole-plant dynamic response with STELLA-2 [Hhy

I System-wide decay | I Identification of multi- | I Experimental |
heat removal -+ D effects during + database for system

——

LOHS

performances transients code V&V
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Ht”gJ_Mch (Separate effect tests; SETSs)
AX|: STELLA-1 & SELFA

02 Hasamg
Parameter STELLA-1 SELFA
AA AR/ AF MIH 15mx8 mx22m (LxWxH)/~18 ton 7mx6mx18m (LxWxH)/~1.5ton
M| M7|53/ A2 S(scale model) H/X SX|HZ 2.5 MW /1.0 MW 650 kW / 315 kW
A 2= # &Y 600 °C /10 bar 550 °C/ 5 bar
Z A S 25 kg/s (B 2t7| AI&); 125 kg/s (HIE AlH) 6 kg/s
24 QA 77| _ EEfHGIEt HAEI(EMP), HX7EH(EMF) FIO5|H, HAHHI, HMASEA,
=L E&(cold trap), 214 0|E{(plugging meter), E XA E* AEHSME, EXAE
Q AIS CHAL 24235 H/X (DHX, AHX), 7|AA HIO ZA23 H/X (FHX)
X g L HiX=




V JHES IA|E (Separate effect tests; SETs) &n o
2 7HE§J_-'-|-A|6=-I AE-IH I% -?_lal_l- :‘x;AI E Bo:l HIX AE'I71| KAERI Research Institute

Ad Parameter Scaling operator Ratio (M/P)
Ej:" .|c.>|.?_-I Length (Height) Ratio Iq 1/1
4 ZO[H[: 1/1 (Volume scaling method) Area Ratio 2y (=0?) 215 (1/8)
— — = Vol Rati I 2/5 (1/8"
2 S (prototype) 2t EA L (model) 7+2] VeiooTe Ratl s o)
E O i o A = i
'ITE Eél 7_<| l7—|-Zl|(p|tCh)1 EX—-II Jgo ET(U’ LMTD) o Gravity Acceleration Ratio 1 1/1
ET'__ =1 Power & Flow rate Ratio ag g2 2/5 (1/8%)
Pressure Drop Ratio Iq 11

* FHXin SELFA

H/X 9™ 382 AN thermal sizing)2 A& HE
J SHXSA: Straight-tube sodium-to-sodium HXs (DHX & IHX)

2 AHXSA: Helical-tube type sodium-to-air HXs (AHX)
J FHXSA: Finned-tube type sodium-to-air HXs (FHX)
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Target heat exchanger

Straight tube-type
sodium-to-sodium HXs
(IHX & DHX)

Helical-tube type
sodium-to-air HXs
(AHX)

Finned-tube type
sodium-to-air HXs
(FHX)

Schematics of

flow paths/ channels

Tube OD (d)

Heat Transfer Tube

Tubeside ()
Sodium Flow

Shell-side
Air Flow

s : Fin spacing
a = Py/d : Transverse Pitch-to-diameter ratio

b =P, /d : Longitudinal Pitch-to-diameter ratio

|_Side-view

| down Flow

Pressure drop models and

heat transfer correlations

% Tube-side (Sodium)
— Frictional AP for straight tube inside

= Darcy's friction factor
64
f= Re

for Re < 2000

[1.3-1og(R1e) -1.64) for Re > 4000
- Heat Transfer
+ Lyon-Martinelli (1948): Nu =4.0+0.025. Pe"*
+ Seban & Shimazaki (1951) 1 Ny =5.0+0.025. Pe"®
+ Shell-side (Sodium)
— Total AP (From loss + friction loss)

AP =P AP = Kot 1 | Lt

— Heat Transfer
* Graber and Rieger correlation (1973)
Nu=0.25+62(P/ D)+[0.032(P/ D)—0.007]. Pe" #0047 2)
for 1.25= P/ D <1.95 and150 < Pe <3000

+ Tube-side (Sodium)
— Frictional AP for a Helical tube inside
» Mori-Nakayama (1967)
f:"%‘r" 0.192:‘15'[ . 0068:= 6‘
D) Rel@/n " Rela/n [
— Heat Transfer
= Lyon-Martinelli (1948): Nu =4.0+0.025. Pe"*
+ Lubarski-Kaufman (1955): Nu =0.625. Pe"™*
% Shell-side (Air)
- Frictional AP : Zhukauskas er al. (1968)
+ Flow across tube bank

Vi
AP =N, )’(’ﬂf‘“‘}fin , K, =[(Re,,  Configuration)
L2

— Heat Transfer
» Zhukauskas formula (1968)

P £ 0.25

0.5 T

N, =C-Rej . -Pr‘"é-(—
\Pr,

Jor N, 220, 0.7 <Pr<500,10° <Re

<2x10°

D.max

<+ Tube-side (Sodium)
- Frictional AP for a Finned-tube inside

* Darcy friction factor
54
f= Re

for Re < 2000
1
[1.8-10g(Re) ~1.64]
- Heat Transfer
+ Lyon-Martinelli (1948) : Nu =4.0+0.025. Pe"*
+ Lubarski-Kaufman (1955): Nu =0.625. Pe®*
« Shell-side (Air)
- Frictional AP : Yudin, Lokshin & Fomina

for Re > 4000

* Flow across tube bank
Ky = [(Rehfd, slds, [d.s,[d etc)

— Heat Transfer
= Zhukauskas formula (1968)
Nty = 0.192(afb) (s/d)' 'rE(h/b)_o‘uRefq NP};/”(PV’.- /Pr, re




NES A (Separate effect tests; SETs)

02 nMesmA oA = A

@ HIX 4STIE S5 95 72 AM 3C AS

Code
(target HX)

Key result summary

SHXSA .
(DHX & IHX) |

Excellent DHX exit temp (~1.8% & 1.0% deviations)
Good agreement of heat transfer rate (Max. ~4.4% deviation)

AHXSA y
(AHX) .

Good agreement in Na exit temp (~ 6% deviation)
Discrepancies in air exit temp (~ 10% deviation)

FHXSA .
(FHX) .

Good agreement in Na exit temp (~ 7% deviation)
Discrepancies in air exit temp (~ 14% deviation)

@ FLOWTRAN ZE 4F

3 NAze 73 99 H HFE ASUHME +3

10| 20l
D DHIZ 945 SN H5S BUOLE ~10% £X2| Qi 1

sured temperature ('C)

Meas

Measured Temperature (°C)

550

400
350 |
300 |
250 |
200 |
150 |

500

400

350 -

300

250 -

200

e
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Calculated Temperature (°C)

Shell-side, Outlet o a0l % |
500 [ &  Tube-side, Outlet *BR . A
A0a% | .t
. &) - <R 0%%
450 2 Sl Pty
S 2501
2 L e
L e
E b
£ 150
= &
E 100 B ; ]
DHX Exit Temperature 2 ) ) AHX Fxn Tel‘nperatl‘lre
O 1 1 L L L 1 =
100 150 200 250 300 350 400 450 500 550 100 150 200 250 300 350
Calculated temperature (°C) Calculated temnerature (°C)
Shell-side, Outlet 22 ! : ! ' ' " s
cll-s10C, C
. 3.72%. E O Calculated o
450 || ®  Tube-side, Outlet | i 0 i 4 _ |
L 2 O Experiment o o ®
e P
BT 7 200 __'g-_ . ]
5 ¢
x 16+
o
2
© 12t
3
O os
e
. ) 04
150 F o ; - . i
© FHX Exit Temperature 00 . . L . .
100 L I i . i i | 80 120 180 200 240 280
100 150 200 250 300 350 400 450 500 AT (°C)

Comparison of Measured Flow rate

with FLOWTRAN code prediction
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SR AAI™ (Integral effect tests; IETs)

03 STELLA-2712

STELLA-2
J PGSFRE =A 09It |HE AE =SS TIA|E & X|
J F=Q EXZ ot L HAS= ¢le

0
/ - Korea Atomic Energy
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AERI Research Institute

=
ro)
o

0

1

t
[l
=
n}

d

HEHX T =H
a2 SgaAIe Z1} OIO|EHH|0|A F5
J PGSFRE| AHHAE R (event classification) ] 2} AlH =

SHzet A XHz2t Al T ASe] Hs 3
A|ZH0]| I et 29
o H|™A X (off-normal conditions)H|A12] AR Hes
o XD X|7(decay heat removal) EM 1 Mz Lot

3 HEUME Chxpd 24t AlE

8
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STELLA-2 &4 1721 Afat

Research Institute

S 27

-
-
J

2
J
J
J
J
J

QA LB/ E R HAS I3t SUB HSRA AL
A2 LHEF XS (reactor internals) 2! 7|78 x| E&
MY 88 THIsH| 2Bt 71718 B IS &R
ZH 2iAH L O|: A|ZH0]| (2 LA POIN =3 ™, I A|REE ME= (nominal powern)2] 7% 2 AN
o UAXIENMEAES(PHTS) HIO| M A2l (coastdown) E4 E 9|
- RVCSE S¢t 2EHA &2 =
_o_l EHAOI- J_'_I'E(test SCOpe) Event category Test item of concern
_ - - Single PHTS pump fgilure
PGSFR At 270 270t 29| e M-S A8 fow (LOF) | - Dul PHTS pump fare.
. ) + (n-m) DHRS loop failure
'?:—II"E IO-IX| Ol_?___l 7:”% 71% E'|_|-(~1O S)/§7|(~10,000 S) LonﬁI- g% stssilsgn Loss of - ggear;mv\?enerat(orFl)\Nfaillérelz i
- . . . 2 F/W trip + (n-m) DHRS loop failure
MM AHAES 2| HILHE 2H: (n-m) loop operation SR [ v |- staton blckout 25 DARS oo aure
- solation or pipe brea
ANSE 73 & %‘E ' S8, Tt HIX, 48 717] R b S e aios | Bl e (oma e
. - = break - Pipe rupture + (n-m) DHRS loop failure
—|—_El_ E LH QE DI _E_E L__l'XI"OI: ol_:lé)l- - F;i)luref)fall DHR loops ¢
Total loss of DPRS - RVCS heat removal only (freq. ~ 10




St A (Integral effect tests; IETs)

STELLA-2 =G-offA] &

SAY0| H2S £5t
/\

o

5 67§ 2RO H|E QK|S £
A SATHOAM S| HALY
4 Richardson No.

gﬁAT l

u; inertia force

ol

e

4 Friction No. or Euler No.
L =[£+KJ =Lu. =
a ")

& Timeratio No.

]_:z [0’ IJ
0" U,

4 Biot No. & Heat Source No.
Bi = [@J = le = q.s]O
k, p.Cou AT, |

* Scaling laws for thermal-hydraulic system under single phase and two-phase natural circulation, M. Ishii, I. Kataoka, NED, 1984

]

Ri- buoyancy friction

inertia force
4 Mod. Stanton No.

5 = 4hl, | wall convection
t pC uyd

transport time

axial convection conduction time

wall convection heat source

conduction aaml energy change

ﬁ |
Global scaling Inventory scaling Local phenomena scaling ﬂ L {}Ljﬂ
* Geometric condition ¢ Mass and energy + Heat transfer in HXs = ﬁii; i .
+ Time scale inventory + Flow and energy /E@s“
* TH parameters mixing in pool V{ =3

* Heatloss '

. Etc. STELLA-2

F

5~ Korea Atomic Energy
ERl Research Institute

Major scaling characteristics

Parameter Scaling operator Scale ratio
Length I 1/5
Flow area ag (=dg?) 1/25
Volume ag lg 1125
Temperature change 1 11
Time 112 1/2.24
Velocity 112 1/2.24
Gravity 1 1M
Core power density g2 2.24
Power ag Ig12 1/55.9
Flow rate ag g2 1/55.9
Pressure drop Ix 1/5
Aspect ag 2, ~1/1
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Electrical
core
simulator

Heat
exchangers

Zstg A (Integral effect tests; IETs) C(/ ’

%~ Korea Atomic Energy

STELLA-20jA0] (RI%2 ChH]) £ 4A =3

|

& Optimized with
high-conductivity
insulator (BN)

& Internal structure mimics the prototypic RVCS

& Implemented with an air ﬂOWjaCket

& Identical pin diameter
and pitch to a PGSFR
fuel pin

& 36 (heated) &
1 (dummy) rods per F/A, 19 F/As

& Enables to measure through-core
flow rates and mimic pump coastdown

&  Similitude preserved
allowing geometric distortion

& All the HXs incl. IHX & DHX (Na Na), & Pipe break simulation with a three-way
AHX & FHX (Na - air) ﬂ y l - valve actuated by a universal joint long- reach arm
ﬂ ‘ X | |

& UHX uniquely
whole secondary side E

represents the

Ex-vessel
cooling

Pump
simulation
loops
(PSLS)
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03 STELLA2Z=2 Mg

49

HEAEEY|: AR ON|, M2E, 12, BARHEWEAZE(UIS)

A8 Als: BEZOAIS (2), %ﬂ%".‘i%ﬁlﬁ(lHTS 2), ZIEHHAE (55 2, IS 2)
S WEL7|(DHX; 4)
AE-S7] GuEY|: 2[SEWV|(UHX; 2), Ty T2 THEHMH Euet7|(FHX; 2),

Ag-AE Eue| SUEWT|(IHX; 4), ZHEH| A

H‘Ioﬂ TR A °"I|’_2P7|(AHX 2)

HEAS: ZEEH(EAS), 25 MEYT, AMIAAS

, HI0AZSAIS

A

*\ Korea Atomic Energy
KAERI Research Institute

HTShotleg ||
IHTS cold-teg ]|

A2 2 E, 20 &

600 °C /5 bar (X&) / 25 kg/s

ASIMH| MAH: 18 m x 15m x 30m (L x W x H)
XZ2E7]:2.2m x 3.7m (D x H)
THiI: 15 ton

E:*'Eoliﬂ' ~ 500 kW
ASMH| ™A ~ 3.0 MW

* Duplicate sodium loops are not shown explicitly

X2 "7|7| 1 LHBEHAXE MEoffM =2 Saolf
:’ﬁ—i S Y E PGSFR1 SSotA| H|'|X|

& A= HY=t AN gAKdE
-.erlofEE ™| AA
3,000+712] I/O pointZ 11E=Z! A5 H|0|H
A




ZSte IAIE (Integral effect tests; IETs)

3 STELLA-2 A3 Zi1} 0fA|: case 2-1-5 (LOHS) = =¥

D A 53 HIOOAS(PSLS1 & 2)8 53 RY 5%

.\'

450 4 pos_wing = PSLS1 pos_wing = PSLS2
=
400 2.04 ‘l
350 4 %)
QO 37
oy = 515
Q i ©c =
s 300 g < .
o = = 2
o 5 250 9 o num
O : S=  p104 E —1
—_ [ © —_— 2 4
o 2004 9 E [
O £ \
0 2
150 - o & 0.5 4
100 AN A syt | ottt
50 4 0.0
0 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500
Elapsed time (s) Time elapsed (s} Time elapsed (s)

Flowmeters #2 measure in the opposite directions .
Pipe break simulation valve

Ol 2.00 Simulated pum Normal flow directions in
g °0 ﬁlmu ated ‘?'e‘fay I % 175 coastdownpcurvpe the pump discharge lines
250 eat curve in log scale 2 150 and pump simulation loops
E 404 E 1.25 4
E “E 1.00
‘2]
g g 0.75
% 201 % 0.50 -
T 10 8ozs

0.00 4
161 lbz 163 é 1‘0 1‘5 2‘0 2‘5 3‘0 3‘5

Time after initiation of events (s) Time after initiation of events (s)
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S A (Integral effect tests; IETs) ;fQ

STELLA-2 A& Zi7} O A|: case 2-1-5 (LOHS)
B A(EOH) 2F B

.\'

(b)

Ring 1 (A)

——11
—am— 10
T B

e

Mockup core thermocouple positions.
(a) azimuthal and assembly-wise, and (b) vertical arrangements.

sammibiy = B sscemlly = C e

i
o

asserioly =€ ssensh=F s Ey =5

PN N

ssambly = H aszamaly | sssambly - | assaniy = K assemsy =L aszembly = M i

ssembly = N sssemsly =0 asserbly = assembly =0 assembly = 1L assembly = 5

Ring 3 (H-S)

N R T & 560 mad 130 WG 260G b 3500 0 SMa 00 1% 2000 N0 W00 wed I R R S0 1000 1SR M0 pRa3 3000 35Bi
lapsed sime 13 ¢ Elzosed time (5] Elapsed sime ) clapsed tine (5] & zpsed time =t
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ZSte IAIE (Integral effect tests; IETs) </ ’

3 STELLA-2 &8 Zat 0f|A|: case 2-1-5 (LOHS)

B 112F(hot pool) 2 EX @ ®

.\'

Axial position 1-5 / Sodium: 1-3; cover gas: 4, 5

pos_radial = | | pos_axial = 1 pos_radial = | | pos_axial = 2 pos_radial = 1] pos_axial = 3 pos_radial = | | pos_axial = 4 pos_radial = | | pos_axial = 5

PN wWwpkr~O

10 ﬁ—f\

Outer

| Hot pool thermocouple positions.
200 N ] (a) azimuthal and (b) vertical arrangements.

m s, azimuthal

—_—A
380 — B
_—C
pos_radial = O | pos_axial = 1 pos_radial = O | pos_axial = 2 pos_radial = O | pos_axial = 3 pos_radial = O | pos_axial = 4 pos_radial = O | pos_axial = 5 —_D
—F
—F
480 — G
—H
460
— b
2 & _/—\
+— 2
2
=
O |}
£
g 420 -‘-‘"_-—-v-'—-\ 7]
= | %

[} 500 1000 1500 2000 2500 3000 3500 o 500 1000 1500 2000 2500 3000 3500 [} 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500
Time elapsed (s} Time elapsed (s) Time elapsed (s} Time elapsed (s) Time elapsed (s}




S A (Integral effect tests; IETSs)

3 STELLA-2 A8 Zu} 0f|A: case 2-1-5 (LOHS)

B XN2E(cold pool) 2k 21

% Korea Atomic Energy
KAERI Research Institute

Axial position 1-5 / Sodium: 1-4; cover gas: 5

v

pos_radial = | | pos_axial = 1 pos_radial = | | pos_axial = 2 pos_radial = 1] pos_axial = 3 pos_radial = | | pos_axial = 4 pos_radial = | | pos_axial = 5

w
@
&

Outer

Temperature {°C)
w
¥
S

285 Cold pool thermocouple positions.

] //x rezmim (@) azimuthal and (b) vertical arrangements.
— B
375

—c
— 0
—
— F
pos_radial = O | pos_axial = 1 pos_radial = O | pos_axial = 2 pos_radial = O | pos_axial = 3 pos_radial = O | pos_axial = 4 pos_radial = O | pos_axial = 5 —_—G
— H
—
410
-1
— K
105 1
— M
400 N
- <
o 5 395 B
+— 2
> s
o g 300 ,
£
&
385
380 i /—\
375

[} 500 1000 1500 2000 2500 3000 3500 o 500 1000 1500 2000 2500 3000 3500 [} 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500
Elapsed time (s} Elapsed time (s Elapsed time (s} Elapsed time {s) Elapsed time (s}




DHX temperatures

DHRS sodium flow rates

B DHRS 2L/ {F

pos_hum = DHX1

ot 1A (Integral effect tests;

3 STELLA-2

Alod Z

pas_num = DHX2

IETs)

1} 0f|A: case 2-1-5 (LOHS

pos_num = DHX3

pos_num = DHX4

Korea Atomic Energy

KAERI  Research Institute

@
PDHRS2

o 4

400 4
oo ; "
350 q q
pos_stream
o — Sl
b — SO
& 300 q q — T
2 — 10
s
@
o
5
F 250 q q
200 A B
0 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500 Q 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500
Time elapsed (s) Time elapsed {s) Time elapsed (s} Time elapsed (s)
e = POIRST pas_num = ARURST pas_nm = POIRSZ D05_rwn = ADIRS? g pos_mum = &1 1 pos_uin = FIIXT pas_nun = 41062 s um = FIIX2
— S T —
s 350 1
P : =i
R 7
nis ©
S
o pos._straam
- 250 —
Q¢ — s
E & —
2 m0 Y
Q wan
i i
X B
3
I R
now LL
< -
o4
§ o0 1000 1500 2000 2500 3000 3300 0 S0 1000 1500 2000 2500 3000 3500 o so0 1008 1500 2000 2300 3000 3500 G 00 1000 1500 2000 2500 3600 3300 T 0 500 1000 1500 2000 2300 3000 3500 3 500 1000 1500 2000 2300 3000 3500 3 500 1008 1500 2000 2300 3000 3500 G 00 1000 1500 2000 2500 3000 3500
T apie 15) Tinnes elapsed (5] Tine clapsed st T elapseo (5] < e lapeed (51 T élpeed (5] Time siapsed () Time slapsed i)




S E A (Integral effect tests; IETS)

03 STELLA-2 13 Zuo Cist T = s

11X AlSoljlA I E MARS-LMRS 2o A
J MARS-LMR = MARS + A% SMX|, Ay 2L %75'
2 AdoAe HE2 O & Holg o

U= AL B A
P ore S—

Temperature (°C)

Simulation, baseline
—— Inlet

—— Qutlet
Simulation, w/ heat loss model ]

L
10

st% TIgl YISk GAMMA+Z2| T&t

J KAERIZ} 7ol Gen-IV |IXI2E

Flet AlSoiA 2

1 1
100 1000

1N

Temperature (°C)

)
/ =+ Korea Atomic Energy
(C ‘ :

AERI Research Institute

T . 7 v ———————
F . Experimental

[ Shell side of IHX1 - IHX1/shell inlet
IHX1/shell outlet

Simulation, baseline
—— IHX1/shell inlet
—— IHX1/shell outlet
Simulation, w/ heat loss model
\HX11‘sheII nlet o
== IHX1/shell outlet _~

il L PP | . PR |
10 100 1000
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0|2 Ol2 221 TA(ANL)

515 o XI8H HrsE Ol X3
&= Sece = U= el == Sty
STELLA2E 25 M| SSCT TIR-YFT o

3 HXEINSSHAXEAIY > SFR 42 2283 -A|=2|0 2 AS =0F A7 |= JHY

ool =lifad.
l:-|IEI

Argonne & 0 KIM[CHYXIZ JHErS 714351500 SFR 7|2 A i0I7I $lolj 4% 2 HZ/A|Z2[0] M

NATIONAL LABORATORY

2 A4S ZOflA S| oh-0] &= V=X 4HS SRoll &
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o N|I56XF TWG-FR 3|2|0|Al Alad At Official launch (2025/1Q) RCM (2027/1Q) RCM (2028/4Q)
A o I _ x—l _ Il o _ I: I—l CF E‘ + CRP announcement/ call for participation « Compare blind calculation results + Compare blind
43 ?_ = | [e) + Test case selection on the steady state among participants transient calculation results
—|—7H =< X-” 1 T L —lO0O = ( 23) - Identify paths forward on refining the results * Provide experimental results
« Provide experimental results « Start refining phase
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« Introduction « Compare refined < Further discussion
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boundary conditions + Proceed to blind calculation
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Individual simulation on Refining on steady state Indiv. sim. on transient Refining on transients
steadly state by end 2026 by end 2027 by end 2028/3Q by end 2029/3Q
+ v v
> o [} ° ° L Publica@
2025 2026 2027 2028 2029 2030
Stage 1: Initial steady state Stage 2: Selected transients

Additional virtual/ offline meetings can also be arranged any time by request,
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* Prototype Generation-1V SFR
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@ Main design features
J Sodium-cooled/ pool-type reactor
J Superheated steam cycle
3 Two-loop IHTS/SGS
J Safety-grade DHR systems

Steam

* Independent Passive and Active DHRSs

e Net plant power = 150.0 MW,
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o Gross efficiency = 42.0 % i
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e Steam Cycle efficiency = 41.75% . i i
Y . Y Helical tubey B IHTS cold leg |
¢ Net plant efficiency = 38.24 % bundle 8 —d — ] P9
IHTShotleg |y |1
HRS Loss: 1.18 MW il
Air . > > 1 |
v Loss: 0.49 MW 528.0°C 2020 °C b : : .
M 16.7 MPa Lo
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PHTS| ' FiwW
RINE Reactor [\ _L_ L I
Carz Condenser 1 —Ru » Gaslia.
392.2 MW, ' separator
390.0°C ( [ Soaum ] sodum | ©
Pre Heater torage tank | | dump tank
PHTS IHTS PCS \
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Appendix

Sodium experimental infrastructure at KAERI

Objective

Characteristic

e

“<- Korea Atomic Energy
- /KAERI  Research Institute

ITSL (Instrumentation
Test Sodium Loop)

Performance test and calibration of instrumentation
Sodium valve test

Max. sodium temperature: ~550 °C
Max. flow rate: ~1 kg/s
Sodium inventory: 1.5 ton

Sodium Fire Test
Facility

Analysis of various types of sodium fire phenomena
Sodium aerosol characteristics

Modification/improvement of sodium pool fire model and analysis code

Performance test of propagation preventing structure

Volume of test reactor: 48 m3
(3mx4 mx4m)
Max. sodium temperature: 350°C

SWR Test Facility

SG tube integrity assessment induced by SWR
Detection methodology test of SWR
SWR analysis model development

Max. sodium temperature: ~450 °C

Max. steam temperature: ~350 °C (~160 bar)
Max. steam leak rate: ~1.75 g/s (micro leak),
~20 g/s (medium-scale leak)

Sodium Purification
Test Facility

Experience on sodium purification
Cold trap design and test
Plugging meter design and test

Max. sodium temperature: ~550 °C
Max. flow rate: ~1 kg/s

Sodium Turbulent
Thermal-mixing Test
Facility

Identification of thermal stripping phenomena
Temperature data for fatigue analysis

Max. sodium temperature: ~600 °C (hot loop),
~300 °C (cold loop)

Max. flow rate: ~1 L/sec

Sodium inventory: 350 kg

EMP Pressure Drop
Test Facility

Database of flow-pressure relation in EMP
Design codes V&V
Experimental study on electromagnetic effect in sodium flow

Max. sodium temperature: ~550 °C
Nominal flow rate of EMP: ~1 kg/s
Discharge pressure of EMP: 4 bar
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Photos: STELLA-2 commissioning o T

- /KAERI" Research Institute

.
AN B
—XN VerticaljElevatipn of the
[ head plate of Model RV

L3 S

New Sodium Test Building for STELLA-2 : : Installation of Frame Structure

Model RV and its Internals
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Photos: STELLA-2 commissioning -
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Photos: STELLA-2 in operation




