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Organization: BAEC
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Organization: BAEC

Major Infrastructures of BAEC:

1. 3 MW TRIGA Mark-1l Research Reactor,

2. Radioisotope Production Laboratory,

3. 3 MeV Van De Graff Accelerator Facility,

4. 3 MeV TANDEM Accelerator Facility,

5. 350 kCi & 50 kCi Co-60 Gamma Irradiators,

6. Reactor Physics and Engineering Laboratory,

7. Analytical laboratories including Isotope Hydrology laboratory
8. Radioactive Waste Management Facility,

9. SSDL Facility, NDT Laboratory, NAA & NS Laboratories,
10. Neutron Powder Diffractometer and

11. Several Nuclear Medical Centers,

12. Medical Physics Institute, etc.



Organization: BAEC

 Rooppur Nuclear Power

Plant

(RNPP) is the first nuclear power
plant of Bangladesh, currently under

construction;

 The RNPP has two units (1200MWe
each) and first unit is expected to

commence operation in 2023;

 GOVt.

IS also considering another

NPP in the southern part in the

country.
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Brief Description of BTRR
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Brief Description of BTRR

Brief History:

» Reactor Type: TRIGA Mark-II (Tank type RR)

» Construction Started: May1981

» Criticality: Sept 1986

» Commissioning of the renovated cooling system: Aug 2001

» Updated the Safety Analysis Report (SAR) as per IAEA
Guide (SG-35-G1): April 2006

» Installation of HRPD at RBP-2: February 2010

» Commissioning of digital console system: June 2012
» Updated SAR : 2021

» Upgrading cooling and | & C systems: on going



Brief Description of BTRR
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Brief Description of BTRR

Fuel Elements : 100 Nos.
(93 STD +2 IFE+ 5 FFCR)*

Graphite Dummy Element: 18 Nos.
Dry central Thimble : 1 No.

Rabbit Terminus 1 No.

‘ Fuel Element .

,  Neutron Source -1 No.
. Graphite Dummy Element
@ control Rod « Control Rod : 6 Nos.
o Dry Central Thimble _ _
me" Terminus « Fission Chamber : 2 Nos.
Neutron Source  lon Chamber - 2 Nos.

Reactor core configuration
* STD: Standard; IFE : Instrumented Fuel Element; FFCR: Fuel Follower Control Rod



Utilization of BTRR

Areas of Utilization

»» Experimental Reactor Safety Analysis
“* Neutron Activation Analysis (NAA)

** Neutron Scattering (NS)

*» Neutron Radiography (NR)

* Radioisotope Production
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Utilization of BTRR

In-house Training and Qualification Programs
Different training programs are conducted at the reactor facility:

» RO & SRO training and re-qualification programs;
» Industrial attachment training program for university students
» Training programs for technical supporting personnel on the following fields,
« Radiation protection
* Reactor |&C system
« Operation and maintenance of reactor associated systems
 Improvement of safety culture and security culture
* Nuclear Safeguards activities
« Emergency evacuation and fire drill
« Safety training & drill

 Calibration of reactor safety related equipment;



Utilization of BTRR

In-house Training Programs
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Utilization of BTRR
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Utilization of BTRR

Manpower Training at CRR

Nuclear Engineering
Students
Dhaka University

Students




Management System of BTRR

Organization Structure of CRR (Changed on 12 January, 2015)

AERE security committee
for security management

Safeguards and Physical
Protection Committee (SPPC)
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Management System of BTRR
Legal and Safety Documents for BTRR

NSRC Rules-1997
BAER Act 2012

BAEC Law 2017

AERE Security Policy
Safety Analysis Report (SAR)
Charters: SPPC, RRSOUC, RSCC

Radiation Protection Program

Operating Operation and Maintenance Procedures (29 Nos.)
Training Manuals

Technical Specifications

Facility License

Console Logbook
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Interface in Nuclear Safety-Security

Specificity of Nuclear Reactor

Reactor operation

Radiation hazards to ’ “ Proliferation Issues

workers, public and
the environment

“

Nuclear Safety
& Nuclear
Security

s e
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Interface in Nuclear Safety-Security

« Government of Bangladesh has set up an appropriate legislative and
regulatory framework to ensure control of nuclear power plants and thus
require safety and security provisions.

 Bangladesh Atomic Energy Regulatory Authority (BAERA) has been
designated in both the safety and security fields and is provided with the
authority, competence and the financial and human resources.



Interface in Nuclear Safety-Security

Detection Element at the BTRR facility
* PIR detector;

= Surveillance cameras (CCTV)

= Micro switches and Balance
Magnetic Switches (BMS) on access
doors:

Alarm Control Panel

[ | L|ght|ng System around the I‘eaCtOI’ Access Control PIR Motion Sensor Camera

= Vibration detectors on the walls:

facility;
= Hand held metal detector:

= Personal ID system



Interface in Nuclear Safety-Security

Detection Element at the BTRR facility

Hardened wall with hardened door:

Security fencing around the reactor

Steel Plate in Primary
Trench

facility;
High security hasps and locks;

Heavy duty steel plate in the primary |§
return trench; .

Safety Lock

Steel doors & collapsible gates; New Hardened Door

Fireproof security safe and key pad-entry
type key box;

Security Lock



Interface in Nuclear Safety-Security

CONTROL CONSOLE

‘ LEFT NONITOR RIGHT MONITOR RIGHT SIDE PANEL

Computer Security |

1

= All the Console Control System (CCS), Data Acquisition system (DAC)
and User Interface Terminal (UIT) CPUs are locked at the front side.

Without the key no one can access the front side of the CPUs.



Interface in Nuclear Safety-Security

Computer Security

BTRR digital console computers have both hard and soft security

CPUs are locked at the front side

The software of the digital console system asks for operator login first to
perform any action

Sole network computer system which is not connected to any other computer
network or internet

It is strictly prohibited to connect any memory stick to any CPU of the digital

console system



On site Emergency Response

REACTOR ON-SITE EMERGENCY RESPONSE PLAN

Response Initiator

mwhwhmﬁ““‘.ﬂw
emergency, getting basic Information sbout the emergency, providing (nitial advice to the caller,

Actions .
: Receive » briefing from the IC; i
ml—lMllmM(llﬁ

- Reactor On-Site Emergency
2 Lot g Evacuation Procedures
p e e . Evacuation Signal
+ Serious overexposures.
* Maliclous threaty/acty; and .
* Transpon emergencies. INST bullding™
%jmuw ny, Evacuation Procedures
) > m-ﬂ-:—t
Protect the public and environment; )i way
3 e few bouns + Halp to dentify missing persons (.., your coworker);
. maln gate).
o et

Access Control
Point (INST Main Gai
e )

_——

by Incident C

and INST building”. The response initiator will communicate with Resctor Supervisor/ Director,
ROMU,

Incident Commander

the dose rates aboyel00 pSvih st Im are (solated;
*+ Decontamination of people and equipment;

* Direct media inquires to the PIO;

the "on-call’ Emergency uuh .
Medical Service, Fire Brigade, et .
Center, higher suthority of BAEC, ete. _ bmmerwte | may
=y . — i if peeded;
i
{ | 1 v
J Mitigation [/
Futaly Injured + + B
b ‘assessed agains international standards;
| +  Addreming concerns sbout national and international movement of potentially
‘costaminated pecple; 4
Save lives und prevent escalation Madical Group with. P T Inpared =
" Wikin e et i
< Ko ssswtnt of pursasn T | Forensic evidence management team
_u.:u-y-nq—pu--ty - Fﬁ_‘: 18
L i N Yo
saving sctions,
A S DRAE RS s e Instruction 1: Assessment of the hazard and establishment
Extension of the response of inner cordoned area
$ fy o
efficted (iransoational emergency
. Ul it Lod f 3 powsible radiclogical emergrocy (harand)
Insiruction 3), « Information/data on:
. . - Signs of possible contamination (¢ g, spill);
Fire Brigade Adtioms X " . o s
paaien 'y 5 « Assessment by s radiological assessor;
Public Information Officer . [ 2
guidelines in Insructios- 3.
nd public =
message is being provided to the public. : o
n Instruction 2: Personnel protection guidelines
cticas
Acuons B nstruction-2;
U E * Receive a briefing from the IC; 2 Part - A: Gusdelines that should always be followsd
% 1 ! ) i ‘appropriate information throughout an emergency: g G
‘within the inner condoned ares; ~ T vy “pe=f
Evacunte the people from the inner cordoned o tocal and i ool aves
+ Coordinate with medical service (EMS): national governments; ke
o +  Perform oaly life saving sctions within:
Police
Policert = P
perimeter, per - Incldent bandkerchief;
'P), bospital, (PIC). This team is ands cai or drink
manitoring/decontamination aress. Local EOC Pant - B: Guidelines that sbould be followed if gamma dose rae s known
. than 100 mSwh:
Folics Action Local Emergency Operatioms Center (EOC) s tbe off-4ite emergency center locaied at Alomic. "f:'.:_:}::h' L
E* ‘Energy Research Establishment (AERE) thal ia ready for asslstance a any emergency condition. ~ Limit total time of staying here 1o < 30 minutes.
o greater 1
\
| National EOC
¢ " are being e
3 receive requests for assistance from the Jocal level. + Follow Part A of the guidelines above;
Establish / maintain & security perimeter (outer cordoned ares boundary), < .
When st b Ao e
I.n paoes
S e o o e o et
Sen " e Instruction 3: Public Protection Guidelines
Ensure cach person Involved Is registersd; can be classified lato three groups-
Gather and provide security information for the IC. . e Activities; oy
+ International Actvities; rompdy vl
Radiological Assessor %' Betmlo Consequesons Miiguien; S O v
National Activties wwm—-mu-ntn—.mﬂuﬂmm_n_h—hm
—— P, Se Rt Pty (s Kb g el seernalelgpeleponm e S
i o - medicall adiologscal assemment
recommendations on protective actions. roles;

Propared By: De. M.A. Malek Seser; Aniver Rabman, Mir Masmewazzaman, M. Abs Hayder, M. A. Salam



On site Emergency Response

Response Forces

= Ansar;
= Police Forces:

* Fire Fighters;




Strengthening Nuclear Safety and Security

Two sets of seismic switches were installed in the reactor facility which will
turn off the UPS of the new digital console when seismic condition will
trigger the set point

Reactor building was designed considering a seismic ground acceleration
of 0.1g.

A 5kVA petrol generator is installed additional to 250 and 650kVA generator
to provide power to the digital console.

New fire detection & alarm system and fire hydrant system is installed.

All the electrical wiring has been replaced by a new one.

Old substation near reactor building has been removed.

New substation has been setup far from reactor building.



Strengthening Nuclear Safety and Security

CRR has taken an ADP Project (Annual Development Program) with a view to
strengthen reactors operational safety, secuirity and utilization. The following systems
will be upgraded/Install under the ADP at the reactor facility.

To increase operating life of the BTRR for about 15 to 20 years by implementing
ageing management of different systems/components of the reactor facility;

Design and development of spent fuel transfer cask;

Build a new spent fuel storage facility;

Replace old heat exchanger by a new one;

Modification of reactor hall ventilation and emergency purging system,;

Upgrade Digital Control Console and collection of spare parts of the Digital
Console;

Strengthen physical protection system installing IP based camera, remote
monitoring system of the facility.

BAEC has Plan to establish a high power multipurpose (15-20 MW,,) Research
Reactor at AERE, Savar.

26



Conclusion

BAEC TRIGA Research Reactor has been in operation successfully for more than 36
years

Presently the reactor is used for different R&D activities, education and training programs

BTRR is playing an important role for human resources and infrastructure development for
nuclear science and nuclear power programs in Bangladesh.

BTRR personnel is always involved in strengthening of nuclear safety and security of the

reactor facility.

An ADP Project is going on for ageing management and strengthening nuclear safety and
security of BTRR facility.

Interfacing between nuclear safety and security is one of the prime factors for maintaining
peaceful use of nuclear energy.



Thank you very much
for your attention!



