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o Autonomous control for Gen-IV NPP, R.T. Woods, et at, ORNL

Level Plant Supervisor/Operator

Autonomous
Operations

1
Operation by ! . .
Exieption g i L] L Hybrid Control/Prognostics
1

¢. E Control/Surveillance/Diagnostics

Device Network

Command/Decision

Operation by
Consent

Operation by
Delegation

Shared
Control

Assisted
Manual
Control

Plant/Simulator

Direct Manual
Control
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Small Secure Transportable Autonomous Reactor (SSTAR)
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= SMR
(Autonomou Small Modular Reactor, ASMR)
A+ 7HE

Center for Autonomous SMR Research
(CASMRR)

KAIST ERC (ME D&t L MIEY)
(2016-2022 or 2024)
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Small Modular Reactor (SMR)
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ATOM Q12 X[ GAIA

As2d 2025 i (OH 24
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Reference plant Westinghouse

PWR
Electrical output 930 MWe 3
RCS Pressure 160K g/cm?
Loop 3 loop |
Hot leg / Cold leg 325°C / 290°C
Temp e
RCS Average Temp 308°C |
S/G Pressure 64.4K g/cm?

Plant Parameter
J11AEH Aol 32

L [ o=us enaz
=
|
|
|
v
,| BS99 ngex
T CIE

21



(CASMRR

o HlJ2TA| 22 AR =8 A 28 (OH[Z1f)
-9k 22007 4= 102
- 2HFE Ol FNN AL (2= RNN 113)
- 2A7 A ' 2A 7| =0 AlLEE| L D2 Value

Feed-water Temp 0~400
Containment Pressure / Temp ONIO%/ONZO &X
S/G 1,2,3 Pressure 0~100 Q11O
RCS Pressure / level 0~100 ﬂe‘>< a
Loop 1,2,3 average Temp 0~400
AUX Feed-water Flow 0~75 = . . 5
o ° o 8
AT AlLt2|R = - - S
Loss of Coolant Accident (LOCA) x% eé
PORV Z'H| 7Hd}(LOCA)
LOCA + SI uid Xk w
Steam Generator Tube Rupture (SGTR) %4
Main St Line Break (MSLB — —
ain Steam Line Break ( ) Layerl Layer2 Layer3
Loss of All Feed-water (LOAF)
SGTR+MSLB 22
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o ASK|s A|AE Z4F (K H])

- LOCA (cold-leg, 1.5 cm2) A| Ef M A H= S HO{AlS H| W
dSEe 0=

WA ME| HE 015
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o QUSX|s AAH Al (OfH)
OCA (cold-leg, 1.5 cm2) A| &t M A H= Bl HOojAlS H
PESIE

On/Off

L—
HI A o HFA
HHA Ao M= Tl
' AUX Feed-water Pump 1 > AUX Feed-water Pump 2
—CNS IsHI0 da ——CNS UHSH0 &5
.l QIBAS AIAE HIOTAIS A (L[ YBUsNAE RS | )
08r 7 08r 7
06 Te 06 '
Q
=
04 b 142sec AUX Pumpl 7| & 10 04 b |
109sec AUX
102sec | XIZ Trip Pump2 7|5
02r 7 02r 7
100sec LOCA 2+ \X
0 \J B 0 v i
_02 | | 1 1 1 I | | | _02 1 | | 1 1 I | | |
0 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200
Time[sec] Time[sec]
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©
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power

X Passively Autonomous Operation Mode

<No Control Rod Movement>

Heat transfer ca pacity\
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