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(Korea Atomic Energy Research Institute, KAERI)
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o. IAEA Activities in support of Enhanced Research Reactor Utilization, IAEA.
. Utilization activities at HANARO, Korea.
o, Utilization activities at OPAL, Australia.
<. Utilization activities and graded approach applied at NRU and McMaster reactors,
Canada.
«. Safety in the conduct of experiments at OPAL, Australia.
». Safety of experiments at HANARO, Korea.
o, IAEA Safety requirements and guides related to utilization and modification of
research reactor, IAEA.
<. Quality assurance and safety assessment of experiments and utilization activities at
NRU and McMaster research reactor, Canada.
«. Licensing and regulatory supervision of research reactor experiments (KINS), Korea
@o. Country presentation;
eo.o TRIGA Mark-l Research Reactor: Utilization Aspects of Experiments,
Bangladesh
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@o.o Initial Operation and Utilization of Jordan Research and Training Reactor
(JRTR), Jordan.

@o.m CUrrent Status of Safety, Utilization and Future Plan for TRIGA 2000
Bandung Research Reactor, Indonesia.

oo« Fifty-Two Years Safe Operation of Pakistan Research Reactor-1 (PARR-1),
Pakistan.

eo.¢ Nuclear Safety Regulation for operation and modification of Thai Research
Reactor (OAP), Thailand.

oo Safety Improvement Activities of Dalat Nuclear Research Reactor, Vietnam.

eo.e Thal Research Reactor and Utilization (TINT), Thailand.

eo.< Operation and Utilization of PUSPATI TRIGA Reactor (RTP), Malaysia.

NAUANEN
Tours of the HANARO research reactor and experiment areas (including cold neutron
beam experiments), KAERI, Republic of Korea.

Uszyudeufinnng
Workshop group activities and presentations on Safety and Utilization Aspects of
Experiments for Research Reactors.
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(CD-ROM) International Atomic Energy Agency (IAEA). “Regional Workshop on Safety and
Utilization Aspects of Experiments for Research Reactors” 6-10 March 2017. Dagjeon, Republic
of Korea.
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Daejeon, Republic of Korea.
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International Atomic Energy Agency Regional Workshop on
Safety and Utilization Aspects of Experiments for Research Reactors
6-10 March 2017, Daejeon, Republic of Korea
Hosted by the Korea Atomic Energy Research Institute (KAERI)
Conducted under IAEA Technical Cooperation Project RAS1019:
Enhancing Safety and Utilization of Research Reactors

Monday 6 March 2017

09:00-09:30

Opening Session: Opening remarks, meeting
objectives and expected results, introduction of
participants and adoption of the agenda

KAERI
Mr W. Kennedy, IAEA

09:30-10:30 | IAEA Activities in Support of Enhanced Research Mr W. Kennedy, IAEA
Reactor Utilization
10:30-11.00 | Coffee break
11:00-11:45 | Utilization activities at HANARO Mr. C. Lee, KAERI
11:45-12:30 | Utilization activities at OPAL Mr W. Lu, ANSTO
12:30-13:45 | Lunch break
13:45-14:30 | Utilization activities and graded approach applied at | Mr S. Shim, Bechtel
NRU and McMaster research reactors
14:30-15:05 | TRIGA Mark Il Research Reactor: Utilization Aspects of | Mr R. Khan,
Experiments Bangladesh Atomic Energy
Commission, Bangladesh
15:05-15:30 | Coffee break
15:30-16:05 | Initial Operation and Utilization of Jordan Research | Mr O. Nusair,
and Training Reactor (JRTR) Jordan Atomic Energy

Commission, Jordan

16:05-16:40

Current Status of Safety, Utilization and Future Plan
for TRIGA 2000 Bandung Research Reactor

Mr ARl Suwarso,
National Nuclear Energy
Agency, Indonesia

16:40-17:15

Research Reactors at Esfahan

Mr M. Rezvanifard,
Atomic Energy Organization
of Iran, Iran
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Tuesday 7 March 2017
09:00-09:45 | Safety in the conduct of experiments at OPAL Mr W. Lu, ANSTO
09:45-10:30 | Safety of experiments at HANARO Mr. S.T. Hong, KAERI
10:30-11.00 | Coffee break
11:00-12:00 | IAEA safety requirements and guides related to Mr W. Kennedy, IAEA
utilization and modification of research reactors*
12:00-12:45 | Quality assurance and safety assessment of Mr S. Shim, Bechtel

experiments and utilization activities at NRU and
McMaster research reactors

12:45-14:00 | Lunch break
14:00-14:45 | Licensing and regulatory supervision of research TBD, KINS
reactor experiments
14:45-15:20 | Fifty-Two Years Safe Operation of Pakistan Research | Mr A. Muhammad,
Reactor-1 (PARR-1) Pakistan Atomic Energy
Commission, Pakistan
15:20-15:50 | Coffee break
15:50-16:25 | Nuclear safety regulation for operation and Mr S. Sangkaew,
modification of Thai Research Reactor (TRR-1/M1) Bureau of Nuclear Safety
Regulation, Office of Atoms
for Peace, Thailand
16:25-17:.00 | Safety Improvement Activities of Dalat Nuclear Mr Q.H. Pham,
Research Reactor Vietnam Atomic Energy

Institute, Vietnam

Wednesday 8 March 2017

09:00-09:35

Thai Research Reactor and Utilization

Mr S. Boonmak,
Thailand Institute of Nuclear
Technology, Thailand

09:35-10:10

Operation and Utilization of PUSPATI TRIGA Reactor
(RTP)

Mr T.A. Lanyau,
Malaysian Nuclear Agency,
Malaysia

10:10-10:45

Tehran Research Reactor; Utilizations and
Experiments

Mr M. Dastjerdi,
Atomic Energy Organization
of Iran, Iran

10:45-11:15

Coffee break
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11:15-11:50 | Safe Operation and Experiments for Research MrY. Ma,
Reactors of INET Tsinghua University, China
11:50-12:30 | Presentation to prepare for the HANARO tour, Mr. C. Lee, KAERI
including safety information for the participants
12:30-13:30 | Lunch break
13:30-17:00 | Tour of the HANARO and experiment areas All
17:00- Cultural visit and hospitality dinner hosted by KAERI | All
Thursday 9 March 2017
09:00-09:30 | Introduction to the working group activities Mr W. Kennedy, IAEA
09:30-12:30 | Working group activities- All
12:30-13:45 | Lunch break
13:45-16:00 | Working group activities-| All
16:00-17:00 | Working group presentations-|i All
Friday 10 March 2017
09:00-10:30 | Review of research reactor utilization and safety Mr W. Kennedy, IAEA
capabilities and needs in the Asia and the Pacific
Region
10:30-11:00 | Coffee break
11:00-12:00 | Presentation and discussion of the meeting All
conclusions and recommendations
12:00-12:30 | Final discussions and closure of the workshop All
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No.

Country

Name

Organization and address

1

|AEA

Mr.William Kennedy

International Atomic Energy Agency (IAEA);
Research Reactor Safety Section (RRSS).

PO Box 100, 1400 Vienna, Austria.

Tel.. (+43-1) 2600-22017 Fax; (+43-1) 26007
E-Mail: W.Kennedy(@iaea.org

Australia

Mr Weijian Lu

Australian Nuclear Science and Technology Organisation
Locked Bag 2001 Kirrawee, NSW 2232, AUSTRALIA

Tel.. 61297173004

E-Malil: wjl@ansto.gov.au

Canada

Mr Sangyong Shim

Canadian Nuclear Safety Commission (CNSC)
P.0. Box 1046, 280 Slater Street

Ottawa, Ontario K1P 559, CANADA

E-Mail: Shims@cnsc-cesn.gc.ca

Bangladesh

Mr Rahat Khan

Bangladesh Atomic Energy Commission (BAEC)

Room #148, RNPD, INST, AERE, Ganakbari DEPZ, Ashulia
P.O. Box 3787 Dhaka, 1349, BANGLADESH

Tel.. +880 1717764344 Fax; +88 02 7790700

E-Mail: rrr_khan1983@yahoo.com

Indonesia

Mr agus Sunarya

Center for Applied Science and Technology of Nuclear,
National Nuclear Energy Agency

JI. Tamansar 71, Bandung, INDONESIA

Tel.. 62222503997 Fax; 62222504081

E-Mail: agus_sunarya@batan.go.id

Internet; http://www.batan.go.d

Indonesia

Mr Abdul Rohim Iso
Suwarso

Center for Applied Nuclear Science and Technology
National Nuclear Energy Agecny (BATAN)

Jalan Tamansari No. 71

Bandung, West Java 40132 INDONESIA

Tel.. 6222 2503997 Fax; 6222 2504081

E-Mail: abdulrohimiso@batan.go.id
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mailto:rrr_khan1983@yahoo.com
mailto:agus_sunarya@batan.go.id
http://www.batan.go.id
mailto:abdulrohimiso@batan.go.id
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Iran, Islamic
Republic of

Mr Mohammad
Hossein Choopan
Dastjerd

Atomic Energy Organization of Iran, Esfahan Nuclear
Technology Center Roshan-Dasht, P.0.Box 81465/1589
Esfahan IRAN, ISLAMIC REPUBLIC OF

Tel. 983138912031 Fax: 983138912662

E-Mail: mdastjerdi@aeoi.org.ir

Iran, Islamic
Republic of

Mr Mohammadgouya
Mohammadi

Iran Nuclear Regulatory Authority

North Kargar Ave. P.0. Box 14155-139

Tehran 75181 IRAN, ISLAMIC REPUBLIC OF

Tel.. 0098 771 4117435 Fax; 0098 771 4117395
E-Mail: mgooyamohammadi@aeoi.org.ir

Iran, Islamic
Republic of

Mr Mahdi Rezvanifard

Atomic Energy Organization of Iran Esfahan Nuclear
Technology Center P.0.Box 81465/1589

Esfahan, IRAN, ISLAMIC REPUBLIC OF

Tel.: 983138912517 Fax: 983138583098

E-Mail: mrezvanifard@aeoi.org.ir

10

Jordan

Mr Luay Alawneh

Jordan Atomic Energy Commission (JAEC)
P.0.Box 70, Shafa Badran 11934 Amman, JORDAN
Tel.. 00962 2 7246004 Fax: 00962 265200471
E-Mail: alawneh.luay@yahoo.com

11

Jordan

Mr Omar Nusair

Jordan Atomic Energy Commission (JAEC)
P.0. Box 70 11934 Amman, JORDAN

Tel.. 00962 6 5230978 Fax; 00962 6 5230900
E-Mail: omar.nusair@jaec.gov.jo

12

Malaysia

Mr Tonny Anak
Lanyau

Malaysian Nuclear Agency

Blok 18, 43000 Bandar Baru Bangi, MALAYSIA
Tel.. 60389250510 Fax; 60389282997

E-Mail: tonny@nuclearmalaysia.gov.my
Internet; http://www.nuclearmalaysia.gov.my

13

Pakistan

Mr Mujahid Latif

Pakistan Institute of Nuclear Science and Technology
(PINSTECH); Pakistan Atomic Energy Commission (PAEC)
P.0. Box 1482, Nilore, Islamabad,, PAKISTAN

Tel. 0092 51 9248801 3102 Fax: 0092 51 9290275
E-Mail: mujahidlatifchawla@yahoo.com



mailto:mdastjerdi@aeoi.org.ir
mailto:mgooyamohammadi@aeoi.org.ir
mailto:mrezvanifard@aeoi.org.ir
mailto:alawneh.luay@yahoo.com
mailto:omar.nusair@jaec.gov.jo
mailto:tonny@nuclearmalaysia.gov.my
http://www.nuclearmalaysia.gov.my
mailto:mujahidlatifchawla@yahoo.com
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14

Pakistan

Mr Atta Muhammad

Pakistan Institute of Nuclear Science and Technology
(PINSTECH); Pakistan Atomic Energy Commission (PAEC)
P.0. Box 1482, Nilore, Lehtrar Road

Islamabad 45650, PAKISTAN

Tel.. 0092 51 9290231 Fax: 0092 51 9290275

E- Mail: atta@pinstech.org.pk

15

Korea,
Republic of

CHANG-HEE LEE

Korea Atomic Energy Research Institute (KAERI)
989-111, Daedeok-daero, Yuseong-gu

305-353 Daejeon, KOREA, REPUBLIC OF

E- Mail: leech@kaeri.re kr

16

Korea,
Republic of

Mr Sungtaek Hong

Korea Atomic Energy Research Institute (KAERI)
989-111, Daedeok-daero, Yuseong-gu

305-353 Daejeon, KOREA, REPUBLIC OF

Tel.. 82428684426

E-Mail: hong79@kaeri.re.kr

17

Thailand

Mr Suthipong
Boonmak

Thailand Institute of Nuclear Technology (TINT)
Ministry of Science and Technology (MOST)

16 Vibhavadi Rangsit Road, Chatuchak,
Bangkok 10900, THAILAND

Tel.. 6624019889 Fax; 6625790220

E-Mail: suthipong@tint.or.th

18

Thailand

Mr Suksit Sangkaew

Office of Atoms for Peace (OAP);

Ministry of Science and Technology (MOST)
16 Vibhavadi Rangsit Road, Chatuchak,
Bangkok 10900, THAILAND

Tel.. 0066 2 561 4071 Fax: 0066 2 5613013
E-Mail: suksit.s@oap.o.th

19

Viet Nam

Mr Quang Huy Pham

Nuclear Research Institute (NRI); Vietnam Atomic Energy
Institute (VINATOM); Ministry of Science and Technology
(MOST)

01 Nguyen Tu Luc, Dalat, VIET NAM

Tel.. 84989049129 Fax: 8463 3821107

E-Mail: huy21877@yahoo.com



mailto:atta@pinstech.org.pk
mailto:leech@kaeri.re.kr
mailto:hong79@kaeri.re.kr
mailto:suthipong@tint.or.th
mailto:suksit.s@oap.go.th
mailto:huy21877@yahoo.com
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Nuclear safety regulation for operation and
modification of Thai Research Reactor (TRR-1/M1)

Mr. Suksit Sangkaew

Nuclear Physicist, Nuclear safety assessment group
Bureau of Nuclear Safety Regulation
Office of Atoms for Peace (OAP), THAILAND

IAEA Workshop on Safety and Utilization Aspects of Experiments for Research Reactors
6-10 March 2017, KAERI, Daejeon, Republic of Korea.



Background and History
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g In 2006, Establishing Nuclear
@ Institute of Technology (TINT),

7%=9 to mainly focus on nuclear
. research conduction. ‘

‘ In 2016, Revised Act

and Ministerial

In 1965, Revised Act and |
) R l
Ministerial Regulation ‘ egulation

In 2002, Reorganization
‘ Act, renamed the "Office
of Atomic Energy for
Peace" to "Office of
Atoms for Peace"

In 1961, Atomic Energy for Peace Act
and establishment of the Office of
Atomic Energy for Peace, OAEP




OAP

- - -
d’mna'm\h‘u‘m&m;uhm
OFFICE OF ATOMS FOR PEACE

The organization of OAP

Office of Secretary
Other Support groups
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Basis for Nuclear Energy for Peace Act 2016

* Based on IAEA Nuclear Law Handbooks and regulatory
laws of Thailand and other countries

* Intended to comply with international instruments such
as

— Convention on Nuclear Safety

— Joint Convention
— CPPNM as amended

— CTBT
— Safeguards agreement and AP
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(Sh7)) mownna  Nuclear Energy for Peace Act 2016

OFFICE OF ATOMS FOR PEACE

* Chapter 1: General Provisions

* Chapter 2: Nuclear Regulatory Committee

* Chapter 3: Radioactive Materials and Radiation Generating Devices
* Chapter 4: Nuclear Materials

* Chapter 5: Nuclear Facilities

* Chapter 6: Radioactive Waste

* Chapter 7: Spent Nuclear Fuel

* Chapter 8: Safety Security and Safeguards

e Chapter 9: Transportation

e Chapter 10: Nuclear and Radiation Emergency
* Chapter 11: License Revocation and Suspension
* Chapter 12: Appeal

* Chapter 13: Inspectors

* Chapter 14: Penalties

* Chapter 15; Transitional Provisions
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OFFICE OF ATOMS FOR PEACE

Nuclear Power Plant,

Facility that utilizes a nuclear reactor for energy
production (excluding a vehicle that utilizes a nuclear
reactor for propulsion),

Facility that utilizes a research reactor,

Facility that performs milling to extract nuclear
materials,

Facility that converts or enriches nuclear materials,
Facility that fabricates or stores nuclear fuel, and

Facility that stores or reprocesses spent nuclear fuel.
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) R Chapter 5: Nuclear Facilities

OFFICE OF ATOMS FOR PEACE

* Part 1: General Provisions

* Part 2: Siting for Nuclear Facilities

* Part 3: Construction and Equipment Installation
* Part 4: Commissioning and Operation

* Part 5: Decommissioning
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OFFICE OF ATOMS FOR PEACE

* Licenses issued by the Secretary General of the Office of
Atoms for Peace with the approval of the Nuclear
Regulatory Committee;

— Nuclear Facilities,
— Radioactive Waste Facilities, and
— Spent Nuclear Fuel.

* Licenses issued by the Secretary General of the Office of
Atoms for Peace;

— Radioactive Materials,
— Radiation Generating Devices, and

— Nuclear Materials.
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OFFICE OF ATOMS FOR PEACE

Licenses in the Act 1961 Licenses in the Act 2016

(issued by Atomic Energy (issued by Secretary General
Commission) of the Office of Atoms for
Peace with the approval of the
Nuclear Regulatory
Committee)

Licenses to produce, possess, or  Site License

use atomic energy Construction License
Commissioning License
Operating License

Decommissioning License
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OFFICE OF ATOMS FOR PEACE
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Malaysia

Location: Suranaree U.
Power: 45 kW(th)

Utilization: BNCT
Status : Planed

Location: TINT, Bangkok
Power: 1.3 MW(th)
Utilization: Multipurpose
15t critical: 1962

Status : modification of 1&C sys.




") % Thai Research Reactor (TRR-1/M1)

. 5 OFFICE OF ATOMS FOR PEACE

 TRR-1/M1 (TRIGA — Mark Il1)
* Construction : GA, USA
* Opened pool type

 Coolant & moderator : Light water
(natural circulation)

e 15t Critical : 1962

* Converted from MTR-type reactor
(TRR-1) : 1975

e Operation of TRR-1/M1: since 1977
* Nominal power: 1.3 MW

 Fuel : UZrH (Enriched 20% of U-235)
5 Control rods; 4 FFRs and 1 transient

12
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OFFICE OF ATOMS FOR PEACE

THERMAL
COLUMN

«
%P &, ] Q&
q"%ﬁ‘@ VOID TANK 6%:;:2@‘.
%, @
% &«

8 INCHES

B INCHES
NEUTRON BEAM PORT

NEUTRON BEAM PORT

CADMIUM
QUT CORE
IRRADIATION COVERED

* Neutron Activation Analysis (NAA), ™% "0 p "e&”
* Gemstone coloration,

ROTARY SPECIMEN
RACK

* Neutron experiments;
— Nuclear physics,
— Reactor Engineering Studies,
— Neutron Radiography, and

* Reactoriope rator Training.
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1 sonkXisting modification project of TRR-1/M1

OFFICE OF ATOMS FOR PEACE

Project: 2013 - 2017
Installation: TINT

Consultant : KAERI

Purpose: Convert the [&C
analog system to Digital system
due to the problem of ageing
and unavailable spare parts for
maintenance.

The Safety functions; Control
rod mechanism, reactor core
components, Operational limit
conditions are not changed.

el 3v N T ol 14



QAL [&C system project of TRR-1/M1
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15t Installation 3'd Medium
and Testing and full power
system (cold operation
commissioning) (max. 1.3 MW)
| | |
2"d Hot
commissioning
(low power
operation,

200kW)




QAL [&C system project of TRR-1/M1

dAninamsnounoanua

OFFICE OF ATOMS FOR PEACE

Nuclear fuel storage plan, .
15t Installation and

Testing system

Radiation protection plan, (cold
commissioning)

Nuclear material security plan,

Radiation monitoring plan,

Emergency plan.
Decommission of I&C system plan,
Installation and cold commissioning plan

Function testing report




o QA [&C system project of TRR-1/M1

dAninamsnounoanua

OFFICE OF ATOMS FOR PEACE

System test plan (with nuclear fuel),
System test report,
Re-fueling plan,

Low power operation plan at steady
state .

2"d Hot
commissioning

(low power
operation, 200kW)




4l [&C system project of TRR-1/M1
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OFFICE OF ATOMS FOR PEACE

medium power operation plan at
steady state,

Full power operation plan at steady
state .

3rd Medium and
full power

operation (max.
1.3 MW)
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Neutron Radiography project of TRR-1/M1
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