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Disclaimer

* TMSR-500-related original figures and graphs were taken from

ThorCon’s open-public documents, and copyright is granted by PT
ThorCon Power Indonesia.

e The TMSR-500 design information and the implementation
schedule/timeline in this presentation are still evolving and do not
necessarily reflect the ongoing or final design.
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TMSR-500DE AR LT

IMPLEMENTATION SCHEDULE: THROUGH 3 STAGES

$220M

10 M$S s$102 M $639 M

STAGE #3

Commercial

STUDIES .
Tests Permit
(2020-2023) | (2025.2026) AT, (2032-2035)
l CcCoD

Revision

STAGE #2

PREPARATION STAGE #1

Non-Fission Demo Plant Tests

R&D Activities (S7M) = = = = = =

At Present

REDUCING UNCERTAINTIES AND RISKS
Evaluation point:
If not suitable, stopped; if suitable, continue A Fail/Terminated
If after several iterations it also fails, then terminated
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Can Ship
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TMSR-5000

N—UH-YBSKHEA 500 MWe (@250 MWe/ [RF4F) p T

BERE—F RN—Z2O0—FKHBWNITEFBR Prima'y odling
3 Sy GV 84 (&xE) | Syst
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BRRIEEES 90 % . a'
ok e 4 NaF-BeF,-UF,-ZrF, &4 & | > an
T NaF-BeF,-ThF,-UF,-ZrF, e
Pt 19.85 % (¥#) & 4~5 % (Efm) Double Wall
A EP (Cold Wall) Freeze
Silo Valve
SH -_ 3
iEH AT VLA Cooling water
MAALEORE 560 °C/ 704 °C flows between
walls
PRFHE R = 1.1 (m3/s)
£A 2~8 (bar)
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ThorCon’s Fission Island — Power Module (PMOD) Concept

PMOD(1) PMOD(2)
Can(1) Can(2) Can(1) Can(2)
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EiR parg sl EER pargal
PMOD(2) \ j k j
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ThorCon’s Pot/Can/Silo Concept

17

) ERT]
Can thermal output 557 MW 2RRIE
Can electrical output 250 MW NaF-BeF2 1R %
Plant efliciency 46.3% 621/454°C R
NaF-BeF2-ThF4-UF4 fuelsalt 1543 kg/s (PLP)
76/12/10.2/1.8 mol pet
Vapor Pressure@704C <3 Pa
Fuelsalt flow keg/s 2955 \ 1R %
Pot inlet C 565 NVl
BT
Pot outlet C 704 me
Loop transit time 11.6 sec (PHX)
Can
Pot outlet press 2.6 barg o
ag:pem/K = 565°C
v TR
Double Wall SN W
(Cold Wall) Silo g = % ,‘—A ' S750°C
Cooling water 5 2 | Freeze
e N
flows between S | Valve
B !
walls S N Open
L
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Plan Views of at Full Hot Cond.

Number of fuelsalt logs: 84
Salt Volume in logs(m3): 4.495
Moderator kg: 66089
Side reflector kg: 42197
Shield kg: 10402
B4C Fraction: 0.100
Hot Pot vessel ID(mm):
Cold salt annulus width(mm): 5.00
Hot salt annulus width(mm): 25.24
Salt volume in annulus(m3): 1.75
Shield thickness(mm): 100.00

E ¥
4 year life-time

,Ill*'# E
3.4 kg/day
Log Hexagon Side (mm): 220.03
Slab thick(mm): 39.84
Nub height{mm): 3.80

Fraction salt: 0.1112
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I \Top Hats

Jtatus:

,Ci.ve log temp. C:
F;ot Top C:

Pot Bottom C:

‘I!op Reflector C:
Hottom Reflector C:
|

ﬁ'alt Volumes
|il|'Et plenum:
Bottom plenum:
L!clgs:

Top plenum:

|
\Hex log (1 of 84)

Full
634.5
704.0
565.0
704.0
565.0

m3
0.572
0.198
4.495
0.203

Bottom Plugs
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Balance of Plant (4 Loops, therm. eff. 45%)

NaF-BeF2 475 kWe 'b' is shorthand for bar absolute
1543 kg/s

2.00b 5.88b 216 kg/s per PMOD, flow thru condenser double this
TLP
547C
621C 621C| [570C 570C, |550C 550C 255 0b 7500 ka/s
9.24b 8.24b| (3.00b 4.88b [256.5b 48.6b i per PMOD
v v
| 20C
' 1.0b
|
SRH | 2 off
: 0.8 MW
|
| N
. . . Stm ! K
POT [1R% | PHX | 2R% | SHX | 3% ' | oy~
4 4 7N Gen | 304C : 7I_\‘\/7
51.5b :
l 32C 2.0b
o 190kg/s Geénl 0.05b
S per PMOD '
@ 515 MWe
P~
|
[ ~ - -
565C 565C| |454C 454C| 344C 344C| 1287C 4&% Condense
7] —I—I—: O
3.93b 5.49b| |11.00b 6.00b| |3.38b 4.38b| |258.3b HBERZI[IL—D
, 30C
SL HP Htrs 2 LP Htrs 1.3b
12.00b 5.00b \
2955 kg/s 1633 kals
NaF-BeF2-ThF4-UF4 665 kWe Solar salt 2 off, 7.5 MW per PMOD 2020-04-28T16:52:547
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NuScale SMR (PWR)

e US Awards Grant As Asian
Nation Plans First SMR On Island
Of Kalimantan (2023/3/21)

* Jakarta has chosen US reactor
company NuScale to provide
technology for the SMR unit

» GRANTAGREEMENT %

¥ echnical an( iconomic Assessment of
e Small v o Reac o 'SIVIR) Techny

R
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Thorium Molten Salt SMR

* Danish Companies Sign Agreement ¢ 1GW (25 SMRs)
e 2028 COD, 50 years life-time

For S4 Billion Thorium SMR In
Borneo (2023/5/22)

* Copenhagen Atomics, Topsoe, Alfa
Laval and Aalborg CSP (Denmark)

* Pupuk Kaltim, Pertamina New &
Renewable (Indonesia)

* Aim is to deploy nuclear plant on
Indonesian island for ammonia
production (Fertilizer)

* Site: Bontang (Eastern Kalimantan)
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GAS INSULATED TURBINE HALL

SWITCHGEAR HALL

POWER MODULE

|
| |
|
|
s Secondary Pump
|
m
|

Primary Pump

Tertiary Pump

LP Turbines HP Turbine

Control Room Deaerator

| |
Generator

,,,,,,,,,,,,,

||

| |

| |

|

|| |

| | | |
u Charcoal Bed ® Secondary Salt

| | | |
Transformers 5 . Vault Tanks Drain Tanks

= Sentry Turbine Sea Water Pumps u

| | | |

Switchgear . .
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Gas Insulated

Power Modules Switchgear Hall

Feedwater

Pumps
Sea Water
Used Fuel Heat l D.i scharge Tovw Pressure
Stofi Cooling Ponds ~ Cans and - Lines ‘
gc Exchangers : Feedheaters
Tanks Cold Walls oo High Pressure Feedheaters
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Gas Insulated Transformers
Switchgear

LP Feedheaters

Generator

Sentry Turbine

Auxiliary Steam Generating
Boiler Cells

HP Feedheaters

Main Seawater

Pumps

LP Turbines HP Tifbita

Decay Heat
Cooling Ponds

Used Fuel Vault

Fission Power Modules
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The Cold Wall
: * The cold wall allows us to keep the Can interior

o below 350°C during normal operation and keeps the

y Can from overheating after a drain. The fact that the
cold wall is always operating is an important safety
feature. If a Ioroblem develops in the cooling wall
loop, we will find out before a casualty occurs rather
than during.

* The wall allows us to capture any tritium
permeating through the Can or drain the tank in the
i?‘ert g:i\ls in the annulus between the Can/FDT and
the walls.

bouble Wall * The wall cools more rapidly as the Can/FDT tank
(Cold Wall) Silo 18 heats up, but more slowly as the Can/drain tank
Valve cool down, which is exactly what we want to handle
= both emergencies and avoid salt freeze ups.

* The wall maintains a double barrier between the
fuel salt and the cold wall water, even if the primary
loop is breached.

FUS| Bl T R * The cold wall does all this without any penetrations
into the Can or the fuel salt drain tank.

Cooling water
flows between
walls

] i
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Cooling Loop of Can Silo (Normal, Off-Normal)

Wet decay heat cooling option
Version: 1.20

2017-03-06715:58:257 If level in expansion tank falls
Red Is riser. below level in pond, the pond
Green is downcomer. .

check valve automatically
drains portion of pond water
into cooling wall loop

Expansion Tank

—14/

If the pond cooling |
line is lost, water in

=)

the basement can | :
prOVide COOIing for el e b EEEE ERET TR = - -
355 days _j---;-* III-:: — —]
Platecoil Condenser,”” H -
S udsmsans H
Pond volume (m3): 14134
Condenser surf. area (m2/Can): 28705 A | i ) .
S O 11-—Silo cooling wall
Downcomer head(m): 18.241
Exp. Tank H20 volume(m3): 236
Exp. Tank gas volume(m3): 50

N4

Bottom wall inlets> 27
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