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Owner
(Site)

Criticality

Status

Power
(thermal)

Supplier

Utilization

KAERI
(Seoul)

19/03/1962

Decommissioned

250kw

GA

- Education and
Training

- Basic research

- Rl production

A A7 YKL

KRR-1 KRR-2

KAERI
(Seoul)

10/05/1972

Decommissioned

2 MW

GA

- Education and

Training

- Basic research
- Application of

Beam & NAA

- Rl production

Kyunghee Univ.

(Suwon)

03/12/1982

Operating

10W

AGN

- Education and

training

- Physics Tests

KAERI
(Daejeon)

08/02/1995

Operating

30 MW

KAERI/AECL

- Neutron Beam

- NAA

- Rl Production

- NTD Production

- Fuel and Material

Irradiation

- Education and

Training

KAERI

(Ki-Jang in Busan)

30/04/2027

Under
Construction

15 MW

KAERI

* Rl production

(Mo-99)

-NTD



HANARO (G}LIE)

Project Period : 1986 — 1995

Supplier : KAERI (NI), KEPCO E&C (A/E), HDEC (Construction)

Utilization

e 4 Standard Beam Tubes, 1 CNS, 1 Neutron Radiography
e 2 NTD, 3 PTS, 1 HTS, 21 Vertical Holes for Rl production and Fuel & Material

Irradiation Tests
Design Features

Reactor Type Open Pool and Open Tank
Thermal power |30 MW

:Ycleau);.rg:nefrlrxal 4.5x10% (n/cm?-sec)

Fuel ggséi)(19.75wt%, 3.15gU/cc,
No. of Fuel 36-rod : 20, 18-rod: 12
Coolant/ Mod. |Light water

Reflector Heavy Water

Neutron absorber |Hafnium

Core cooling Upward flow




Jordan Research and Training Reactor (JRTR)

Project Period : 2010.03.-2017.06.
Supplier : KAERI and Daewoo E&C

e KAERI : Reactor System Design, Commissioning, Education and Training
 Daewoo E&C : Architect Engineering, Procurement and Construction

Scope of Supply : Reactor system and Utilities, RIPF, NAA, RTF, Training Center

Utilization

e 2 Standard Beam Tubes, 1 CNS hole, 1 Neutron Radiography, 1 Thermal Column
3 NTD holes, 3 PTS, Vertical Holes for Rl production and Fuel & Material Irradiation

Design Features

Reactor Type |Open Pool and Open Tank
Thermal power |5 MW

nMe?:;};:ef::‘xal 1.45x10'%(n/cm?2-sec)

Fuel U,Si, (19.75wt%, 4.8gU/cc, Plate)
No. Fuel 18

Coolant / Mod. |Light water

Reflector Heavy Water, Beryllium
Neutronabs. |Hafnium, B,C

Core cooling

Downward flow




Medical Isotope & Radiation Application ReactOr (7_|3g9l;--‘rl§)_
- Project Period : 2012.04.-2027.03. |

Supplier : KAERI

* KAERI : Reactor System Design, Commissioning, Procurement of Main Components
 Daewoo E&C, HYUNDAI E&C and GS Const.: A/E, Procurement and Construction

Scope of Supply : Reactor system and Utilities, FMPF, RIPF, RTF

Utilization

* 6 FM irradiation holes, 6 NTD including 1 FNI, 1 HTS, 1 Thermal PTS, 1 Epi-thermal PTS
* 9 Vertical Holes for Rl production

Design Features

Reactor Type

Open Pool and Open Tank

Thermal power

15 MW

Max. ther. neutron flux

3.2x10*(n/cm?-sec)

U-7Mo/Al-5Si (19.75wt%, 8gU/cc,

Fuel 6.5gU/cc, Plate)

No. Fuel SF:16,FF:6

Coolant / Moderator  |Light water / Light water
Reflector Beryllium, Aluminum
Neutron abs. Hafnium

Core cooling Downward flow

Light Water



Low Power Research Reactor _

= Inherently Safe Design
* Low excess reactivity (~ 4 mk), high reactivity feedback, Natural circulation cooling
* No fuel damage although all control absorber rods are withdrawn

= Core Configuration

* Fuel assemblies : 3 x 3 rods, 20
* Reflectors : Be blocks (32), Gr. Blocks (28), Be block (Reactivity compensation)

= Utilization

* 3irradiation holes for Rl, 4 pneumatic transport systems

= Design Features

Reactor type

Open pool and open tank

Thermal Power

50 kW

Max. ther. neutron flux

4.0x10'? (n/cm2-sec)

Fuel UO, (4.65wt%, Rod)
No. of Fuel 20

Coolant / mod. Light water
Reflector Beryllium, Graphite
Neutron abs. B,C

Core cooling

Natural circulation
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Low Power Research Reactor

= Reactor Building and Pool

RM B
3 ~ R *“Production
Office RM Reactor hall - RM NAA .
3 Preparation Control Rod Drive

controlll <" -V Mechanism
1 RM -

HVACII ﬁ m
RI Preparation Operation Pool Bridge f = m

Pool

PCPS
RM

v' Control Absorber Rods and Drive Mechanism : 4
v Neutron Detector : 2




Medium Power Research Reactor

= Design Features

Reactor type Open pool and open tank

Thermal Power 10 MW

Max. ther. neutron flux | 2.5x10'* (n/cm?-sec)
U-7Mo/Al-5Si (19.75wt%, Plate, '@ O vl

Fuel ] l [FFY F7| F8 | Fo-lF10 k1 3
8.0gU/cc, 6.5gU/cc) v EROREC

No' Of Fuel 22 B . e = F:::;FF::F

Coolant / mod. Light water ' | Ol Ofno

Reflector Heavy Water, Beryllium

Neutron abs. Hafnium, B,C

Core cooling Downward flow

= Utilization v Cycle Length : 39 (JRTR) = 68 days

IRO Ir-192 PTS for NAA 3

IR9 Mo-99 NTD 3

IR10 I-131 IR, OR, LH Others
Neutron Beam Standard 2 ea., Neutron Radiography 1 ea.

Tubes Cold Neutron Beam 1 ea.
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Medium Power Research Reactor

= Reactor Building and Pool

D
FILTER FILTER  tank [
JTRAIN WASTE

L

PCS PCS

—

E'= " Boiler
Compressor

HVAC

< Section C-C view > < Section D-D view >
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Overseas Projects of KAERI in RRs

Project Name Country Period Objective Remarks
Greece , - e Engineering & Safety Analysis
PCS Upgrade | 1 eniorios)| 22> ™ 133 | for Replacing PCS of SMW RR Completed
Consultingon | Thailand , ~  Refurbishment & Digitalization
I&C Upgrade (TINT) 09.11%13.11 1 ¢ Control Room (TRIGA, 2mw) | completed
ReDICS Malaysia 12.6.~14.3. | ° Refurbishment & Digitalization Completed
(1&C Upgrade) (MNA) e " | of Control Room (TRIGA, 1MW) | (EPC turnkey)
Jordan * Construction of 5MW RR and Completed
JRTR ’10.3.~’17.6. | Exp. Facilities
(JAEC) * Training & Education (EPC turnkey)
JRTR Op. Jordan , ) . . .
Support (JAEC) 17.3.~’22.12. | * Technical Support for Operation | Completed
’14.8. ~’15.10. | * Basic Design Completed
OYSTER Netherlands Detail Desien. Fabricati
(TU Delft) |’17.2.~23.12. etai esign, ra rl.cajclor.i, On-going
Installation, Commissioning
Bangladesh |, ) » Refurbishment & Digitalization .
1&CUpgrade | ghpey | 217-77231L 0t control Room (TRIGA, 3Mw) | On780INg

14



ZLESH A+1lzAlE 715 H 4= JHZ AR

« AFH 7
v "IEX : Delft University of Technology
v S8t e EXE AL H - A XL E HAAH
v ALed 7|2+
- THA :2014. 8. ~ 2015.10., WS 4t Al 2 HIEH X 7|28
« 20t :2017. 2. ~ 2023.12., MMAAH|, H=EH MX|, A|[2H

/FEQ o8
+XUH717] £of LAl QIO MX|E|0] 2R HHSAS S5 TSHXIE WS MXIZ WSl
X 3

In-Pool Assembly (IPA) | Al7|= 9&tS of= id HX| I

Y 72 = =O0F

Beam Tube Modification

SYAS 2ot IR WA MY LS THAHS 75,
CNS Utility Systems | ($4715, ABYSHIS, IBAS, 712 283 AS 5)
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- U717

* Pink: I3 & (M &3 (1.33 X 1072 Pa)
* Yellow: &E = (A &% ; 30 bar)

v Gain Factor (5A: 15, 10A: 25)

v Ax| S e : 7|E X Fe| 7, A H|st

v ASME 7|& Q7 + PED (REYEE7| 2H)
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Waterstof box HYD-TKO2
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Helium Buffer Tank

Chiller for Cryogenerator
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512l TRIGA B2 HISRIOIHE TH4t AR

World USA
Operational 37 18
Shutdown 2 0
Under Decommissioning 7 3
Decommissioned 20 13
Total 66 34
[ 32 TRIGA €2 L}o| 2]
14
12 13
« KRR-1 (250 kW, & 217 *62) o "
+ TRIGA Mark-Il g ° ’
* Decommissioned 23 °
- SEZ5IX] X577 (13.12) ’
: 0 1 0 : 0
> @™ W @™ D DB @ E
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X
uz ol

* TRIGA €+12 2EXI2| ASHAHAS At

v Old Analog 7|= 718t ASHOAIS
- 23} F XX =8 o2, A X F 0|t =20

v Upgraded C|X|E ASHIO{AIS
- STAIL! GAALY AESHOAS At H=00 o2t 7|sX|E St

Upgraded TRIGA Console

Old Typical TRIGA Console
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= A 7L
v 29X : Bangladesh Atomic Energy Commission
v Sait: et EX e
v Al 7|2 2021.07.~ 2023.11.

/52 95

- TRIGA (3 MW, 3 27 '86) ®I729| Ol 2 1 HSHOASS CIX|S AJANOS A wx)
. A ST, 727, ARH, Q1517 XY, BAEC 2% Q120 3t 18/53
v &= 2AL
- RTP Korea : CIX|Z! ASRIOIAS MMM, Hzl/HE, 25
. Mirion : SHAISHS AMAA, HE/LE, 85 45| 2S 2 28
EL-LTE:
. (~'22.03) 71247, (~'22.00) AMIAIA, (~'23.05) £ 7| M/ L2
. (~'23.08) MX| L NRH, Y57t HS Y FF (~23.11)

= o

N

2 M| US, AIRH X2

y — [ T

26



ol 2| TRIGA G+= AZSHINAHS 7H4 AL .

« F7FAY 0
v Ol §|A|Of BATAN 124, TRIGA Mark 11 (2 MW, & A ’62) 28 =
v GAAIS| CIX|E ASHOASSE €I20|=E HOLY,
71=X|ES WX Zolf 7HM AHS 2Tl US
v ’214 RFP 24 XS QF ot IAEAQ| Scientist Visit Program 22
KAERI 222 ¥oIel, I=LtE SH
v k5 BATAN At =71 0f| &E
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v 4o|-=| 0| Ab Z49} 68% (1597|)
v 501 O|At 1} : 52% (1157])
v 604 O|AF AT} : 23% (507])

m) WA, I H et HE 72 0l

- G792 £ 3

A

t (IAEA XI=)

KT B2l 7% H

31)UHM 20

16 15

ol A=: 2207 | u .

10
10 I 9
8 né

66

il il W i

REACTOR NUMVER

o ~ = o oo

4

|

3 8 1113 1517 20 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 69 NA

AGE (YEAR)

HE 7} (16701, 167])
(Consideration)

Azerbaijan, Ethiopia, Ghana, Kenya, Malaysia, Mongolia,
Myanmar, Tajikistan, The Philippines, Nigeria, Saudi Arabia,
Senegal, South Africa, Sudan, Tanzania, Tunisia

=H| =37} (1270=, 127])
(Preparatory Work)

Bangladesh, Belarus, Belgium, Bolivia, China (2), Japan,
Tajikistan, Thailand, USA, Vietnam, Zambia

HY 37t (873, 137))

(Implementation)

Argentina (2), Brazil, France, India (2), The Netherlands,

The Republic of Korea, Russian Federation (3), Saudi Arabia,
Ukraine
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« Bi=2tHIA
v TRIGA (3 MW, 3 27 ’86) ¢1712 2Y F, 15~20 MWL| LIS HARE HM
v KAERI-BAEC 7t 93& 7] (19.02,°19.11, ’20.02)
v XSS =2 Webinar 71|, KAERIQ] 7|2X12 (20.06)
v OIE 0|2 2 Y M oA 3 X|# (20), FESY M 2 X2 (21.03)
v A2 S BiX| X[ (21.09), 12 £X| Y 24 ZAIEIM HE (21.11)
v A2 44 B8O HO M HE HE (22), COVID ¥ ZH EH= Atgd 2% X|H

= Ell=
v TRIGA (2 MW, A 2A '77) A1E 2F &, 10~20 MWQ| CISXAHRE 44
v KAERI-TINT £3& 71%] (20.02), Ct5=9| Stat 3|9
v XIS F=2 Webinar 7HZ|, KAERI2| 7|=XI2 ('20.06, *23.01)
v A2 4l D K2 S 0|8 24 +3 XA (21.07~11.)
v A28 X| 09| gt = =EE 2] JNE|7t X|HEHO| W2t Y& 22t XHE| L U=
v fIX S TINTZL :2, KAERIS| 7|&XH2 o™ (23.06.12~13)
« Onsite Consulting the Safety of the New Research Reactor to Secure Residents’
Credibility

{ol

1Y

{ol

1Y

30



4z ofi2] 7= =

|
. 5 MW °‘|-_r‘E H| ._h SHELELIANE, SEXILARIREAAY, SEXHE O[S CHAA,
H7|1Ex2|A[E, FOHAIE
o AMM It B HIZ ¥ KIPPRAS AN It XA
. ’29214 i g:,zg 74M EjN o 2t
o 2t O 2™ 1723 o4t 2, "254 AR ™
v ALkl HXFHALME(NRC)S 7|5 & HL A[A0| CHSt X+=E (°21.03)
v UK} 012 U K| 013 JHEt B ('22.02.14~17)
. KAERIQ| SX|2imSME| =3
« NuPEA 2! #|L} Stakeholder 80{HO| 2} wK0f £
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= Hotx 2|75 2ln

v SO X2 ZAHNECSA)7t SAFAR-1 (20 MW, & 27| '65 H))
v ((11.02) NECSA7| SSIEA ME2 YFE 2

o 'APHMXIZAAL 213 ((11.06), ¥ =i} HASICHH & ST (12.01)
v ((16.12) oIS MHZA(EsKom)O0| &M At FZ

o X 5 21H0f| LSt Request for Information (RFI) &3, RFI & MIE (17.04)

« RFI 3 0O]=, 2{A|O}, o= S22 2 X|gif M Z0| Hots CHHHO0| I¥0|2t ZH-5HH Aty STH
v ((21.09) NECSAZ| CiS XA E HM CHA| X F

« RFI 23 (°22.02.), RFI0f| CHst EtH ®I= (22.04)

o Al HEY| : CISA |XIE, HAR/THE ZAA AL, SHXILO0ISAHTAIA,

SHEALELAIY, 7|EF LA [E
« (23.03) 74 A &=
« ('23.06) Etdd G 2=

. UM SRR 2440 B 22 Oy

=233

re

EHZEAZ,

JOII
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. 920
v JRTR 248X|& A (17.08 ~’22.12)

od2d
=

« KAERIQ| JRTR A 212 321, JRTRO|| 1274 I}74, ¢IE2 2F X|¥
« KAERIQ| JRTR MA| 213 U StLtZ HE7t 421, 1t 7tSSHA X[ (22.11.21~12.14)

v KAERI E|ZIX} 391 1 4 "t ~ 314 JAECO| i
v JAECO| JRTROj| NTD AXx| 5|2¢

172 2% K|

« MM RIS R’éiOII [[fEf X A0 MM 2 XE

= KAERI, ICERR M™
v |AEAZ} ICERR (International Centers based

on Research Reactors)2 % ('19.)

« HANARO, RIPF, NBF, IF, IMEF, NTC

* Education & Training, Professional Training
* International R&D Joint Project

v CEA, RIAR, SCK-CEN, INL, ORNL

IAEA designated International Centre based on Resea,

ICERRNet

Joint Activities

rch Reactor {ICERR) Scheme

IAEA | ---77

o, nnancin utiization
Facilitator - -
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