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President
People’s Republic of Bangladesh
Bangabhaban, Dhaka

30 Ashar 1425
14 July 2018

On the auspicious occasion of the first concrete pouring ceremony of the second unit of Rooppur Nuclear Power Plant. I extend my
heartfelt gratitude to the Honourable Prime Minister Sheikh Hasina for her sincere and all out efforts in implementing this mega project.
I aslo congratulate officials. local and foreign engineers engaged in the project and all concerned. I believe that the implementation of
this mega project will take us to a new height.

Earlier on November 30, 2017, with the concrete pouring of the first unit of Rooppur Nuclear Power Plant, Bangladesh became a proud
member of the elite “Nuclear Club’. Subsequently the concrete pouring of the second unit started today. The project will gain momentum
through this event. | hope the pace of socio-economic development and human welfare will accelerate with the peaceful use of nuclear
power.

Present government has undertaken an all-pervading development programme with a view to turn Bangladesh into a middle income
country by the year 2021 and a developed one by 2041. Besides Rooppur Nuclear Power Plant. Digital Bangladesh is now a reality.
The Padma Bridge, being constructed under its own fund, is now visible. With the launching of Bangabandhu Satellite-1 into the
space, Bangladesh is now a proud member of the satellite club. I urge all to work from their respective position to continue this trend
of development.

[ wish the ‘Rooppur Nuclear Power Plant’ project a grand success.

Khoda Hafez, May Bangladesh Live Forever.

P

Md. Abdul Hamid
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30 Ashar 1425
14 July 2018

I convey my heartiest greetings to all at this auspicious event of First Concrete Pouring of the Second Unit of Rooppur Nuclear
Power Plant.

Only seven months ago, on November 30, 2017, the First Concrete of the First Unit of this Plant was poured. Construction of this unit
has progressed fairly and now we are stepping into the construction of its second unit, Now I believe that we will be able to implement
this project within the stipulated time schedule.

Construction of Rooppur Nuclear Power Plant is our long cherished dream that was initiated in 1961. But unfortunately. the
implementation of that dream could not be materialized due to the discriminatory behavior of the then Pakistan Government. Soon after
the independence, the greatest Bangalee of all times, Father of the Nation Bangabandhu Sheikh Mujibur Rahman undertook initiative to
implement the the project. But its materialization came to a halt after his brutal assassination. After assuming power in 2009, we took
pragmatic measures to implement the Rooppur Nuclear Power Plant.

To meet the increasing demand of electricity, our government has formulated a master plan. Construction of Rooppur Nuclear Power
plant is an integrated part of that plan. A total of 2,400 megawatts electricity will be added to our national grid from this plant by the year
2023-2024.

This power plant is being constructed using the most modern technology. To ensure nuclear and radiation safety, we are strictly following
the guidelines of IAEA.

We have been working tirelessly to materialize the dream of Bangabandhu and build a developed and prosperous Bangladesh. We have
recently been graduated from LDC to developing country. | hope that Rooppur Nuclear Power Plant will play a vital role in our
socio-economic development and also in implementing the vision 2041 of our government.

I wish all-out success of Rooppur Nuclear Power Plant.

Joi Bangla, Joi Bangabandhu
May Bangladesh Live Forever.

Mm—f\/

Sheikh Hasina
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Minister
Ministry of Science and Technology

Govt. of the People’s Republic of Bangladesh

There was uncertainty at the beginning; suspicion as well. Such a gigantic project, huge amount of money, complex technology, new
experience for us—could it be within our reach! There were criticisms from a few persons with negative attitude. We have been able to
overcome all those doubt and opposition with the courage, enthusiasm and strength of a great soul. She is our Honourable Prime
Minister, the bearer of Bangabandhu’s dreams, soulamate of all the Bangalees, daughter of the Father of our nation Sheikh Hasina.

Being blessed with her inspiration, eagerness and determination, we could step into the main phase of construction of Rooppur NPP.
Only seven months ago Honourable Prime Minister poured the first concrete of the first unit of this plant. Construction work of that unit
has progressed a lot. Now we are heading toward the first concrete pouring of the second unit to be inaugurated by Honourable Prime
Minister. It makes us confident that we will be able to start supplying electricity for six crore people from Rooppur NPP by 2023-2024.

Besides generation of electricity, through the First Concrete Ceremony of the first unit of Rooppur NPP, Bangladesh entered into the
World Nuclear Club. Our Beloved country has been elevated to a greater height in the world. It is of our pleasure and pride.

At this happy hours, | convey my heartiest gratitude to the Honourable Prime Minister.

Rooppur is now a name

All over the world known,
Electricity to every household
Goal of Sheikh Hasina’s vision.

Joy Bangla, joy Bangabandhu
May Bangladesh Live Forever.

=™

Architect Yeafesh Osman
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Yukiya Amano
Director General, IAEA
July 2018

Message

I congratulate Bangladesh on the first concrete pouring for the second unit at the Rooppur Nuclear Power Plant.

Bangladesh has been working hard for several decades to prepare for the introduction of nuclear power, The IAEA has been a partner at
every stage of the journey. I had an opportunity to visit the impressive Rooppur site myself a year ago.

Nuclear power is one of the lowest-carbon technologies available to generate electricity. Nuclear power plants produce virtually no
greenhouse gas emissions of air pollutants during their operation, and only very low emissions over their entire life cycle. The use of
nuclear power can also help to alleviate concerns about volatile fuel prices and security of supply.

Launching a nuclear power programme is a huge undertaking. It requires careful planning over a decade of more, as well as
considerable investment of time and resources. A firm commitment to the highest standards of safety and security is essential. A strong
and independent nuclear regulatory body is needed, along with the appropriate legal framework.

The IAEA developed the so-called Milestones approach to help countries work systematically towards the day when their first nuclear
power plant is connected to the grid. Bangladesh has followed this process and has welcomed the guidance and support of IAEA experts.

I welcome the leadership and commitment demonstrated by the Government of Bangladesh and relevant institutions in moving this
important project forward.

The IAEA will continue to provide active support for the Rooppur Nuclear Power Plant in the coming years and to help Bangladesh
improve access to other areas of peaceful nuclear science and technology in order to enhance the well-being and prosperity of its people.

Yukiya Amano
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Bangladesh, with the leadership of our visionary Honourable Prime Minister, daughter of the father of the Nation Sheikh Hasina, has
progressed surprisingly. Bangladesh is no longer a bottomless basket due to tremendous development for the last one decade. All the
economic development factors indicate the overwhelming advancement of the country. Bangladesh has entered the space. In a word, it can
be said Now is our time, now the Bangladesh's time'.

Power is the main driving force of development. The present government, coming to power in 2009, took tremendous initiatives to develop
the power sector. During the last decade, the power generation capacity improves from 2300 MW to 18354 MW. Maximum generation
increases from 3268 MW to 11000 MW. The Government does not take pride at all for doing this work. They are initiating more new power
projects. Simultaneously, the government is developing transmission and distribution systems. Subsequently, the Government taken
1200 x 2 = 2400 MW capacity Rooppur Nuclear Power Plant (RNPP).

The Honourable Prime Minister Sheikh Hasina inaugurated the First Concrete Pouring Ceremony for construction of Rooppur Nuclear
Power Plant on 30 Nov 2017. It was memorable day of the peoples of Rooppur and also for Bangladesh. Bangladesh was written her name
in the list of capable countries to produce Nuclear Power. Today, 14 July 2018, is also a golden day for Bangladesh. The daughter of
Bangabandhu, Sheikh Hasina, is inaugurating the Second Concrete Pouring Ceremony for construction of RNPP. This is also glory for us.

RNPP will keep important role to develop whole northern part of Bangladesh as well as whole counrty. Undoubtedly, it will create huge
employment in the region. The people of this region can take pride for RNPP.

So, at this propitious moment of Second Concrete Pouring of RNPP, I heartily feliciate our great leader, our Honourable Prime Minister
Sheikh Hasina. I also thank and congratulate Honourable Architect Yeafesh Osman, Secretary, Ministry of Science and Technology Md.
Anwar Hossain, Russian Engineers, Project Director Md. Shawkat Akbar and all other concern involved to the construction of RNPP.

At the end, I wish a grand success of completion of the Construction of Rooppur Nuclear Power Plant, the long standing dream of Bangalis.

Joy Bangla, Joy Bangabandhu
Long Live Bangladesh

Prof. Dr. AT" M Ruhal Haque, MP
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' Mohammad Shafiul Alam
Cabinet Secretary
Government of the People’s Republic of Bangladesh

Bangladesh Secretariat, Dhaka-1000
E-mail : cab_secy@cabinet.gov.bd

This work is enormous—not only in size, but also in its type. High technology-intensive, multi-disciplinary and complex. We do not have
favourable working atmosphere and trained manpower for implementation of such a gigantic venture, financing is also not that
easy-such negative comments we had to encounter. There was doubt and loss of faith as well. By proving all those criticism, doubt and
loss of faith to be baseless, we could make the construction of Rooppur NNP visible, Casting of first Concrete of the first unit was
achieved last year and construction of that unit has progressed satisfactorily. Now First Concrete pouring of the second unit is going to
be inaugurated by the Hon’ble Prime Minister. We have been able to implement this vast and difficult work, only because we could
inspire out working team to go “out of the box’, rising beyond the conventional attitude. We have conquered the cowardice that impedes
the progress. Now. to us. to every problem there is a solution. All these have been possible because of the “incorrigible optimism” of our
Hon’ble Prime Minister.

Hon’ble Prime Minister is the main architect in the pursuit of the present government to transform our beloved motherland into a poverty
and hunger-free developed country, as it was dreamt of by Bangabandhu. Because of her foresight and firm determination our electricity
generation capacity rose from 3.000 MW in 2009 to 17,000 MW now. Another 2,400 MW will be added to our national grid by 2023-24
from Rooppur NPP.

I congratulate all concerned for the progress so far attained in implementation of Rooppur NPP.

Mohammad Shafiul Alam
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Md. Abul Kalam Azad
Principal Co-ordinator (SDGs)
Prime Minister’s Office

People’s Republic of Bangaldesh

Electricity generation capacity of Bangladesh is rising in irresistible pace under the far-sighted leadership of our Hon’ble
Prime Minister. With a view to supplying electricity to every household, electricity generation capacity has been risen six
times compared to that of 2009. By this time. about 90% people are getting electricity and more than 4.5 million people are using
solar power. In order to ensure reliable supply of electricity and minimize the adverse effect of climate change, use of
multidimensional energy has been introduced in our Power Sector Master Plan. Initiative has been taken to reduce dependency on
fossil fuel. Use of nuclear power in generation of electricity has been initiated. All these are the outcome of the able leadership of
our Hon’ble Prime Minister and continued striving of the concerned working team.

Nuclear Power is not electricity only: it is graduation to a new level of modern technology, higher knowledge. highest competence
and safety consciousness. Bangladesh is now among the 32 nuclear electricity producing countries.

We are constructing Rooppur Nuclear Power Plant with the financial and technical assistance of Russian Federation. A total of
2.400 MW electricity is expected to be produced from this plant by 2024. | congratulate all the minisiries. organizations and working
team who are striving tirelessly to implement this huge task.

In the pursuit for building “Sonar Bangla® as dreamt of by Bangabandhu, Bangladesh will be transformed into a middle income
country by 2021, country of sustainable development by 2030 and a developed country by 204 1. We shall overcome, certainly !

May Bangladesh live forever.

=

Abul Kalam Azad
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Principal Secretary
Prime Minister’s Office
Govt. of the People’s Republic of Bangladesh

B

There is no alternative to ensure uninterrupted supply of electricity for the socio-economic development of the country as well as
enhancement of the standard of the people. Currently around 30 (thirty) countries in the world are producing electricity by using nuclear
technology. Compared to financial, technical and environmental advantages the use of nuclear technology in producing electricity is
widely recognized.

The Father of the Nation Bangabandhu Sheikh Mujibur Rahman had set the vision for establishing Nuclear Power Plant of the
independent Bangladesh in 1972. In terms of project value and size, the Rooppur Nuclear Power Plant is the largest development project
of the country. It is not a project only-through implementation of this project, we have attained the capability to undertake a high
technology-intensive, multidisciplinary and most modern scientific initiative like generation of electricity by using nuclear power. The
other dimension of this project through casting of first concrete of the first unit of Rooppur Nuclear Power Plant Bangladesh entered into
the nuclear world. Our beloved motherland has been elevated to a greater height in the world. This is of our honour and pride.

We have been able to undertake this courageous task of building nuclear power plant due to the determination and inspiration of our
Hon’ble Prime Minister Sheikh Hasina, daughter of the Father of the Nation, Construction of Rooppur Nuclear Power Plant is an integral
Part of the pursuit she has undertaken for building “Sonar Bangla’ as envisioned by Bangabandhu.

Rooppur Nuclear Power Plant is being constructed with the technical and financial assistance of the Russian Federation and hopefully
this power plant will start producing 2,400 MW electricity by 2024. It is expected to play a vital role in improving standard of life of our
people and accelerating industrialization through fulfilling the ever growing demand of electricity, It will also help reducing the adverse
impact of Climate Change as no carbon-emitting fuel will be used in this plant.

I congratulate all involved in implementation of Rooppur Nuclear Power Plant.

May Bangladesh live forever.

(e -

Md. Nojibur Rahman
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- Secretary
Ministry of Science & Technology
People’s Republic of Bangladesh

Message —

Construction of Rooppur Nuclear Power Plant is no more an imagination, now rather a reality for the people of Bangladesh. Our greatest
leader, the Father of the Nation Bangabnadhu Sheikh Mujibur Rahman envisaged the dream of constructing the Rooppur Nuclear Power
Plant (RNPP). That dream is being materialized by her worthy daughter, Honourable Prime Minister of the People’s Republic of
Bangladesh, undisputed leader of the people, Her Excellency Sheikh Hasina. Honourable Prime Minister inaugurated the First concrete
Pouring of the 13! Unit of Rooppur NPP on 30 November 2017 and with this event Bangladesh entered into the world nuclear club. Now
RNPP is going to receive its completeness with the inauguration of first concrete pouring of its 2"d Unit on 14 July 2018. It is indeed a
day of remarkable achievement and glory for our nation. With the financial and technical assistance of the Russian Federation, RNPP is
going to be built as safe, reliable, cost effective and environmentally friendly power plant which will play a vital role in the
socio- economic development of our country. Bangladesh is now a role model of development for many countries in the world with the
prudent leadership our Honourable Prime Minister Sheikh Hasina. The people of Bangladesh would remain ever grateful to her for her
great leadership in the construction of the first ever nuclear power plant of our country.

At this auspicious moment of joy and glory I express my heartfelt thanks, compliments and gratitude to all my fellow countrymen and
also to all who are involved in the construction of this power plant. With the intrepid leadership of our Honourable Prime Minister
Sheikh Hasina, the construction of this nuclear power plant will go on with irresistible pace with cooperation from all stakeholders
concerned and 2.400 MW of electricity will be added to our national grid by 2024, Inshallah. I belive this Rooppur Nuclear Power Plant
would greatly contribute in building Bangabandhu’s Sonar Bangla as well as a developed and prosperous Bangladesh as depicted in
Vision-2041 by Honourable Prime Minister Sheikh Hasina.

Joy Bangla, Joy Bangabandhu
May Bangladesh Live Forever.

@

Md. Anwar Hossain.
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Prof. Dr. Naiyyum Choudhury
Chairman
Bangladesh Atomic Energy Regulatory Authority

As Chairman of Bangladesh Atomic Energy Regulatory Authority, I along with my regulatory colleagues of BAERA feel proud to be
able to issue Design and Construction licence of the RNPP Unit 02 on 08 July 2018 to enable the utility to arrange for the first pour of
Concrete of Rooppur NPP Unit 2 today on 14 July 2018 by the Hon’ble Prime Minister, Sheikh Hasina. We are fully aware of our
duties and responsibilities about regulatory supervision of Nuclear Safety, Security and Safeguards related nuclear and radiation
activities within the territory of Bangladesh as entrusted by BAERA Act 2012 and Nuclear Safety and Radiation Control (NSRC) Rules
1997. BAERA is strongly committed to assuring the safety of Rooppur Nuclear Power Plant Project, dreamt and initiated by the father
of the nation Bangabandhu Sheikh Mujibur Rahman.

The NSRC Rules-1997, the basis of regulating all nuclear and radiation activities including RNPP was formulated and published under
the dynamic leadership of eminent nuclear scientist late Dr. M A Wazed Miah. On this occasion I pay my heartfelt gratitude tribute and
respect to this illustrious son of the country.

I gratefully acknowledge the strong support and advice of Honourable Prime Minister, Sheikh Hasina for allowing us to work as
independent regulator without interference from any quarter. I am grateful to the Hon’ble Minister, Architect Yeafesh Osman for his
constant encouragement and support for carrying out our regulatory functions independently.

For RNPP Unit 01, BAERA issued Siting Licence on June 21, 2016, soil stabilization approval on July 09, 2017 and Design and
Construction licence of RNPP Unit 1 on November 02, 2017. For RNPP Unit 02, the regulators of BAERA started work for completing
review and assessment work of PSAR documents with the assistance of VO Safety, the TSO of the Russian Regulatory Authority.
ROTECHNADZOR. It took over eight months to complete the review process of more than ten thousand pages of PSAR, PSA
documents of RNPP Unit 01 and selected chapters of RNPP Unit 02. In addition. BAERA took assistance from IAEA experts who
thoroughly reviewed the most important chapter, Chapter 15 of PSAR i.e. ‘Accident Analysis’.

This strategy has enhanced our local as well as international image and confidence regarding safety of RNPP. BAERA has been selected
as one of the key panelists in the 7th review mission of Convention of Nuclear Safety (CNS). On 27 June 2018, BAERA was officially
made an active member of Regulatory Cooperation Forum (RCF) thus enabling us to get assistance from the top regulatory bodies of
European Union including those implementing VVER technology. To assure the safety of occupational worker, people and environment
of Bangladesh from undue radiation hazards and also to achieve the international confidence for the sake of this project. BAERA will
always follow this strategy.

BAERA is firm to maintaining and certainly will always maintain its fundamental commitment to *Safety first” and *Safety Top’.

. Gy

Naiyyum Choudhury
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Chairman
Bangladesh Atomic Energy Commission

Message —

The dynamic leadership of Honourable Prime Minister Sheikh Hasina. the daughter of the father of nation Bangabandhu Sheikh Mujibur
Rahman is well applauded globally. Bangladesh is now recognized as the role model in development activities. The Rooppur Nuclear
Plant project is the biggest ever construction project in Bangladesh.

Bangladesh has been registered as to be the 32" nuclear enerey empowered country in the world. Concrete pouring event in the first
unit of the nuclear power plant made us proud and joyous. The work of the first unit of the plant is advancing rapidly.

The event of concrete pouring in the second unit of the plant is another value addition to the development adventure of our dear
motherland. As there will be no use of fossil fuel in the nuclear power plant, it will help keeping the world’s environment free from
pollution.

A completely safe, latest technology-based nuclear power plant is in progress by abiding all national and international rules and norms.

For operation and maintenance of the plant built with the financial and technical supports from the Russian Federation, development of
necessary man power is ongoing in India and in the Russian Federation.

On this wonderful day, I would like to congratulate to you all to be a proud part of this plant.

M0 0. 0w
Mahbubul Hogq
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Rooppur at a Glance

1961 : Initiative to build a Nuclear Power Plant

1962-1968 : Rooppur, a site in [shwardi, Pabna district was selected as the site for the country's first NPP project. 260 acres of land for the plant and 32 acres of land

for residential area were acquired and developed. During this period site office, rest house, electric sub-station and few residential unit were completed.
1969-1971 : The then Pakistan Government gave up the plan of that 200 MW capacity unclear power plant.

1972-1975 : Soon after the independence the Father of the Nation Bangabandhu Sheikh Mujibur Rahman took an initiative to set up a 200 MW (e) nuclear power
plant at Rooppur site.
1976-1986 : MS Sofratom conducted a Feasibility Study and found Rooppur site suitable for constructing nuclear power plant.

125 MW (e) Nuclear Power Plant Project was approved by the ECNEC. But due to some constraints and limitations that plan could not be implemented.

1987-1988 : Further feasibility study was conducted by LAHMEYER International, Germany and Motor Columbus of Switzerland which justified that site is
technically, economically and financially feasible for 300-500 MW (e) NPP.

1995-1996 : The first National Energy Policy (NEP) of Bangladesh was formulated in 1996 by the Ministry of power, Energy and Mineral Resources. It identified

nuclear energy as an option for power generation.

1997-2001 : The then Chairman of BAEC, Dr. M A Wazed Miah took a fresh initiative to construct a nuclear power plant with the capacity of 600 MW. Site related
data were updated and development of human resources for Rooppur NPP project implementation initiated under an annual development programme. Bangladesh

Nuclear Power Action Plan (BNPAP) was approved by the government in 2000.

2007-2008 : A commitment was made for the implementation of Rooppur NPP project by all the leading political parties of Bangladesh in their Election Manifestoes
of the National Parlinmentary Election of 2008.

Under a development programme titled as ‘Accomplishment of Essential Activities for the Implementation of Rooppur Nuclear Power plant (RNPP) Project’ step

was taken to perform the primary preparatory works and development of nuclear infrastructures.

2009 : AMOU was signed on 13 May 2009 between BAEC and ROSATOM, the State Atomic Energy Corporation, Russian Federation. A high-level decision making

team, led by the State Minister, Ministry of Science and Technology visited Russian Federation in October, 2009 to get realistic ideas on implementation, funding,

administration and organization structure of the NPP project.
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2010 : A Framework Agreement on cooperation in using nuclear energy for peaceful purposes was signed on 21 May 2010 between Bangladesh and
Russian Federation. The Nuclear Energy Programme Implementing Organization (NEPIO) was formed in the form of high level governmental
committee. The National parliament of Bangladesh adopted a decision on 10 November 2010 for immediate implementation of nuclear power project.
Hon'ble DG of IAEA, Mr. Yukiya Amano visited Bangladesh on December 2010 and assured his support for implementation of Rooppur NPP project.

» A National Committee on 'Rooppur NPP' under the leadership of the Hon'ble Prime Minister was formed to provide directives for proper
implementation of the Rooppur NPP project and establishment of national nuclear power infrastructure.

» A Technical Committee headed by the Hon'ble Minister, Ministry of Science and Technology; A Working group headed by the Secretary, Ministry
of Science and Technology: and Eight Sub-Working Groups were formed to monitor, coordinate and address the conditions of specific
infrastructure issues according to the IAEA guidelines and to support the National Committee in establishing Roopur NPP.

2011 : The Ist Meeting of the National Committee on Rooppur NPP Headed by the Hon'ble Prime Minister was held on 2 March 2011 and decision
on implementation of Rooppur NPP project under government ownership was taken.

IAEA preparatory Mission for site Evaluation visited Rooppur NPP site on 10-14 July 2011 and Bangladesh and the Government of the Russian
Federation on cooperation concerning the construction of Rooppur NPP signed on 2 November 2011. The IGA appointed BAEC as the Customer and
JSC Atomstroyexport as the Contractor of Rooppur NPP.

The INIR mission of the IAEA conducted a visit from 09-15 November 2011 to review and provide recommendations for the national nuclear power
infrastructure focusing on the Phase-I and Phase-Il activities of the IAEA Milestone documents.

2012 : An Inter -Agency Agreement between the Russian nuclear regulatory body Rostechnadzor and Ministry of Science and Technology.
Bangladesh signed on 27 February 2012.

An integrated work plan for 2012-15 was development in May 2012.

The 2nd Meeting of the National Committee on Rooppur NPP Headed by the Hon'ble Prime Minister held on 14 June 2012; a decision on
implementation approach, funding & financing mechanism of Rooppur NPP Project was taken.

Bangladesh Atomic Energy Regulatory Act, 2012 was passed in the National Parliament on 19 June 2012.

2013 : An Intergovernmental Credit agreement was signed between Bangladesh and Russian Federation on 15 January 2013 with the provision of a
$500 million Russian credit loan for financing the preparatory phase activities of Rooppur NPP.

An independent nuclear regulatory authority. "Bangladesh Atomic Energy Regulatory Authority" was formed on 12 February 2013.
‘Construction of Rooppur NPP (First Phase)’ project was approved on 2 April 2013 for preparatory stage construction activities of Rooppur NPP.

BAEC and JSC Atomstroyexport signed the First Contract on the Feasibility Evaluation, Site Engineering Survey, Environmental studies and
Environmental Impact Assessment of Rooppur NPP on 27 June 2013.

The 3rd Meeting of the National Committee was held on 7 August 2013: a decision for acquisition of additional 800 acre land for Rooppur NPP project
was taken.
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Nuclear Industry Information Centre inaugurated at Bangabandhu Sheikh Mujibur Rahman Novo Theatre campus on Ist October 2013 to provide information on
atomic energy to the general people.

Hon'ble Prime Minister of Bangladesh Sheikh Hasina laid the foundation stone for the Construction of Rooppur NPP (Ist Phase) Project on 2 October 2013.

Second contract between BAEC and JSC Atomstroyexport to develop the design documentation, first priority working documentation and necessary engineering
survey was signed on 2 October 2013.

2014 : Bangladesh Atomic Energy Commission and JSC Atomstrouexport signed the Third Contract *Performance of First Priority Works for the Preparatory Stage
of Rooppur NPP Construction” on 5 June 2014.

The First meeting of joint Coordination Committee (JCC) under the IGA between the governments of the Russian Federation and Bangladesh held on 22-23 July
2014 in Moscow; decisions to start consultations for signing General Contract for Rooppur NPP Construction and Inter Governmental Credit Agreement were taken,

2015 : A Company named 'Nuclear Power Plant Company Bangladesh Limited (NPCBL)' was formed on 18 August 2015 to establish and operate nuclear power
Plants in Bangladesh including Rooppur NPP. The Company started functioning through its first board meeting on 23 August 2015.

Nuclear Power Plant Act, 2015 was passed in the National Parliament on 16 September 2015 creating provision to set up Nuclear Power Plant Company Bangladesh
Limited as the operating organization of NPPS including Rooppur NPP.

Bangladesh Atomic Energy Commission and JSC Atomstriyexport signed General Contract for Rooppur NPP Construction on 25 December 2015

2016 : The 4" Meeting of the National Committee held on 3 February 2016, decisions for establishing physical protection system of Rooppur NPP, communication
system, transportation infrastructure were taken.

IAEA conducted a follow-up INIR mission in Bangladesh during 10-14 May 2016 to assess the progress and assist in prioritizing further infrastructure development
activities based on recommendations and suggestions provided by the INIR mission in 2011.

Bangladesh Atomic Energy Regulatory Authority issued Siting Licence of Rooppur NPP on 21 June 2016.
Bangladesh and Russian government signed the Intergovernmental Credit Agreement for the construction of the Rooppur on 26 July 2016.
The Executive Committee of the National Economic Council (ECNEC) approved *Construction of Rooppur NPP’ Project NPP on 6 December 2016.

2017 : Agreement between the Russian Federation and Bangladesh on *Cooperation Concerning Return of Spent Nuclear Fuel from Rooppur Nuclear Power Plant
to Russian Federation” was signed on 15 March 2017.

An inter-governmental agreement between the Government of the People's Republic of Bangladesh and the Government of the Republic of India on ‘Cooperation in
the Peaceful Use of Nuclear Energy’ and a Inter-Agency Agreement between Global Centre for Nuclear Energy Partnership (GCNEP), Department of Atomic Energy
of the Government of India and Bangladesh Atomic Energy Commission (BAEC) on ‘Cooperation Regarding Nuclear Power Plant Projects in Bangladesh® was
signed on April 08 2017.

Hon'ble Prime Minister H.E. Sheikh Hasina addressed the opening session of ‘Conference on the IAEA Technical Cooperation Programme : 60 years and
Beyond-Contributing to Development” on 30 May 2017 in Vienna, Austria,
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Director General of the International Atomic Energy Agency (IAEA) H.E. Mr. Yukiya Amano paid a visit to the site of the Rooppur NPP project on 03 July 2017.
Mr. Yukiya Amano expressed his satisfaction over compliance in implementing Rooppur NPP Project adding that Bangladesh is constructing the plant considering
high standard of security measures.

Agreement between the Government of the Russian Federation and the Government of the People’s Republic of Bangladesh on “Cooperation Concerning Return of
Spent Nuclear Fuel from Rooppur Nuclear Power Plant to Russian Federation” was signed on 30 August 2017.

Design and Construction License for Rooppur NPP was issued by BAERA in favour of BAEC on 4 November 2017.

Nuclear Security and Physical Protection System Cell (NSPC) has been formed under the supervision of Bangladesh Army for security and physical protection
System

In line with the construction of Rooppur Nuclear Power Plant, with the formulation of necessary design documentation for preparing Nuclear Security and Physical
Protection System Cell (NSPC) has been formed under the supervision of Bangladesh Army for security and physical protection system.

First concrete pouring of first unit of Rooppur Nuclear Power Plant was done by the Honourable Prime Minister of Bangladesh H.E. Sheikh Hasina on 30 November
2017. With the first concrete pouring of Rooppur Nuclear Power Plant Bangladesh has entered into the World Nuclear Club and its dignity as a country has been
elevated to a unique height.

2018 : In light of the Inter-Government Agreement (IGA) signed between Bangladesh and India for appointment of specialist advisors for construction of Rooppur
nuclear power project, the Addendum which has been signed between Bangladesh Atomic Energy Commission (BAEC) and Global Center for Nuclear Energy
Partnership (GCNEP) an agency of Indian Department of Atomic Energy of the 5th of January 2018 has been approved by the Government.

Under the Inter-Government Agreement (IGA) the Joint Co-ordination Committee (JCC) formed with the co-operation of Bangladesh and Russian Federation, Took
place its 3" meeting on 6 March 2018 Russia. Several crucial decisions were taken at that meeting for operation and maintenance of Nuclear Power Plant.

Design and Construction License for the second unit of Rooppur Nuclear Power Plant was issue by Bangladesh Atomic Energy Regulatory on 8 July 2018.




Rooppur Nuclear Power Plant: Challenges and Way Forward

Md. Anwar Hossain
Secretary
Ministry of Science & Technology

Bangladesh is in the process of implementing an all-pervading development programme with an aspiration to become a middle-income country by 2021, a poverty
alleviated hunger firee nation by 2030 and a developed country by 2041. Electricity is acknowledged to be the main driving force and the most fundamental
requirement of an economy and it progresses through the ladder of development. With the goal to ensure supply of electricity to all at reasonable price and to derive
the desired level of growth for socio-economic development, Bangladesh is implementing a Power System Master Plan aiming to produce 24,000 MW: 40,000 MW
and 60,000 MW by the year 2021, 2030 and 2041 respectively. As a part of this plan, Bangladesh is working to diversify the energy supply sources that maximize the
respective advantages of different types of power generation methods. including nuclear power, thermal power, and power from renewable sources and power imports

from neighboring countries. In this regard, Bangladesh aims to produce at least 11-12% of its total electricity generation from nuclear sources by 2041

It is evident that Nuclear Power Plant (NPP) is capable of meeting modern society’s demand for dependable and affordable energy by generating low cost electricity.
Nuclear energy provides access to clean, safe, reliable, affordable and sustainable modern energy. It certainly avoids polluting the air we breath. Energy security is
strengthened when a nation uses nuclear energy. In this context, Bangladesh is introducing nuclear energy as a safe, environmentally friendly and economically viable

as well as sustainable source of electricity generation.
Major Challenges for Bangladesh for Rooppur NPP Construction as an Embarking Country

The NPP construction is a complex activity which requires huge preparation and years of preparatory work. It is a highly capital-intensive undertaking and financing
for such a huge project is not that easy to manage. The NPP project also requires early selection of NPP technology and the vendor which is one of the big challenges
for a newcomer country. It is a reality that the construction activity starts before elaboration of the design and the new comer countries often face problems in the
management of NPP construction activities during preparatory phase, construction phase (after concrete pouring) and commissioning phase.

To meet the licensing obligations in accordance with the national and international techno-normative requirements for obtaining the siting license and the design and
construction license from nuclear regulatory authority is another challenge. In addition, the procurement and contracting approach of new build projects reveals a

correlation between the contract approach chosen and the customers’ experience.




Determination of national position on contracting approach for the first NPP build is a challenging task. The proliferation risks associated with fuel cycle technologies
and the proposals regarding the control over nuclear fuel cycle technologies have imposed a new challenge for assurances of supply and services related to front end
and back end fuel supply. Moreover, the creation of national nuclear infrastructure in the areas of management, legislative and regulatory framework, safeguards,
electrical grid upgradation, human resource development, environmental protection, nuclear fuel cycle, radioactive waste management, issues of owner’s engineers

to perform supervision and inspection, public awareness and support, industrial involvement and procurement also impose potential challenges on successful
completion of the project.

The IAEA has been supporting Bangladesh on its way to becoming the third ‘new comer’ country to start constructing its first nuclear power reactor in last 30 years,
following the United Arab Emirates in 2012 and Belarus in 2013. Bangladesh government has taken a practical step for implementation of nuclear power programme
from the beginning of 2009. The early activities included a detailed road map addressing all infrastructure requirements. The country adopted the IAEA’s Milestones
approach and followed the steps required for each of the following 19 infrastructure issues to build Rooppur NPP:

1. National position
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. Nuclear safety

. Management

. Funding and lnancing
. Legal framework

. Safeguards

. Regulatory framework

. Radiation protection
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. Electrical grid

10. Human resource development
11. Stakeholder involvement

12. Site and supporting facilities
13. Environmental protection

14. Emergency planning

15. Nuclear security

16. Nuclear fuel cycle

17. Radioactive waste management

18. Industrial involvement Procurement

19. Procurement




Bangladesh started preparatory construction activities of its first NPP, the Rooppur NPP in 2013 which was completed in June 2018 and stepped into the main

construction on 30 November 2017 through the First Concrete Pouring Ceremony inaugurated by the Hon’ble Prime Minister Sheikh Hasina.

Some Critical Issues for Rooppur NPP Project Management

The construction of NPP is a mix of different activities. There is complexity in the change of the management during preparatory phase, construction stage after First

Concrete Date (FCD) and commissioning phase, and new competences are needed to proceed with these activities. Cultural change is to be implemented to introduce

safety culture and necessary and vital nuclear infrastructure is to be in place at all phases. For management of Rooppur NPP construction activities, the major concerns

and 1ssues are as follows:

1.

Management of the contract and schedule : JSC ASE is playing leading role as Engineering Procurement and Construction (EPC) contractor and there is

opportunity of adjustment of the scope of works.

. Management of Design and Engineering Coordination & Change Management : The design of Rooppur NPP based on its reference plant design and site

specific aspects in design are often changed by the contractor that has control over designing organization.

. Management of Construction & Erection activities : Contractor often changes the working and engineering documentations and there is deviation of scope

of works, testing and adjustment activities etc.

. Management of Licensing Schedule : Multi-stakeholders including Regulatory Authorities and its Technical Support Organizations (TSO), Project

Authority, General Contractor and its subcontractors are involved in this process in different legal basis and management infrastructure.

. Management of Procurement and Supply of Materials and Equipment : It involves equipment manufacturing cycle, industry inspection, conformity

assessment at different manufacturing cycles and deviation of the reference plant equipment ete.

. Quality Management and quality auditing : Standards, programmes, procedures, auditing etc. are based on Russian norm.

. General Project Management : It includes personnel management, security management, and creation of supporting and nuclear infrastructure in

accordance with IAEA guidelines.

Steps taken to Overcome the Challenges to Construct Rooppur NPP:

1) National Nuclear Infrastructure Development to Construct Rooppur NPP

Bangladesh formed its NEPIO (Nuclear Energy Programme Implementing Organization) in 2010 based on the IAEA concept to monitor progress of nuclear

power programme and Rooppur NPP project and coordinate all the required activities among the various implementing organizations/ministries to be involved

in nuclear infrastructure development. The National Committee on Rooppur NPP chaired by the Honourable Prime Minister is providing necessary directives

and oversees the development of national nuclear infrastructure; establishment of the ownership pattern, project execution approach, selection of reactor

technology, funding mechanism and HRD for Rooppur NPP project: capacity building in NPP owner/operating organization, strengthening nucelear regulatory




and legislative issues and creation of nuclear security infrastructure. Besides, the National Committee, a Technical Committee headed by the Honourable
Minister, Ministry of Science and Technology (MOST) and a Working Group and eight Sub-Groups headed by Secretary, MOST have been formed to coordinate
among various relevant organizations and stakeholders— regulatory authority, NPP owner-operator, grid operator, transport authority, power development board,
relevant law enforcement agencies. academic, research and educational institutions for establishing necessary infrastructure in light of the IAEA milestones
documents and also to monitor progress of the project activities regularly.

2) Establishment of Legal and Regulatory Infrastructure

Bangladesh has created the legislative framework through a comprehensive nuclear law *Bangladesh Atomic Energy Regulatory Authority Act, 2012° that
empowers the authority with the power. independence and resources it needs to carry out its function and responsibilities. The regulatory framework is
established through formation of "Bangladesh Atomic Energy Regulatory Authority (BAERA) in 2013. The Authority is in the process of attaining its
competence for developing licensing process and performing regulatory supervision of activities at different phases of the project. Since BAERA is a newly
established regulatory body, it is taking assistance from the Russian regulatory authority Rostechnadzor initially and also sometimes from the Indian regulatory
authority AERB. The experts require that all nuclear plant designs comply with The IAEA’s Safety standards and licensable in the country of origin. Licensing
support is considered to be an important condition by all the experts. Suppliers would be requested to support owners of nuclear power plants (license applicants)
for documentation of licensing. Regulatory bodies in supplier countries would be requested to support regulatory authorities in owner countries in the review of
licensing documents. Accordingly BAERA already granted the siting license and the design and construction license for Rooppur NPP project.

3) Selection of NPP Technology and NPP Vendor

The design of NPP is mainly selected with due consideration of techno-economic and safety features as well as proven technology. The size and stability of the
national electricity grid, the seismicity of the selected site, the availability of water resources for ultimate cooling and the accessibility to water ways or other
appropriate transportation routes for the transportation of large components or modules are also important factors in selection of the design. For Rooppur NPP
project, the latest addition to the Russian VVER (Water-cooled Water-moderated Power Reactor) reactor plant of AES2006 (VVER1200, V392M) Generation
3 Plus technology has been selected. The selected design of Rooppur NPP reactor Unit 1 and Unit 2 is developed based on VVER-1200 reactor plant with
elaboration of designing, equipment manufacturing, and construction and commissioning experience of Novovoronezh NPP-II and experiences in operation of
the most recent VVER reactors in Russia and abroad. The main features of the reactor are its simple design, its active and passive safety features. Each reactor
unit comprises a reactor and four circulation loops, each of which includes circulation pipelines, reactor coolant pump and horizontal steam generator. The
assigned service life of the reactor plants is 60 years and the turbine plant also has a service life of 50 years. These assigned service life can be further extended
up to 80 years.

Bangladesh signed an Intergovernmental Agreement (IGA) with Russian Federation for cooperation concerning the construction of two VVER-type reactor
power units at Rooppur NPP site on 2nd November 2011. Under the provisions of the IGA, BAEC is the Customer and JSC Atomstroyexport. Russian
Federation is the general contractor of Rooppur NPP. BAEC and JSC Atomstroyexport have already signed all necessary contracts for completion of the

preparatory stage and construction phase activities of Rooppur NPP.




4) Financing of Rooppur NPP Project

Experiences learnt from the past, Bangladesh recognized that a complete solution from the vendor sources for the implementation of the project along with
financing will be a suitable option for Rooppur project. Bangladesh has adopted a policy to finance Rooppur NPP project under a bilateral arrangement with the
vendor country at low-cost-loans with a longer payback period in one hand and decided to go with an experienced vendor who agreed to a fixed price contract
for construction of the country’s first NPP on the other. Bangladesh signed an Intergovernmental Agreement (IGA) with Russian Federation for cooperation
concerning the construction of two VVER-type reactor power units at Rooppur NPP site on 2nd November 2011. Under the provision of the IGA, Bangladesh
and Russian Federation signed an intergovernmental credit agreement (IGCA) on 15 January 2013 for financing the preparatory stage construction activities and
another IGCA on 26 July 2016 for financing the main stage construction of the two VVER-1200 nuclear power units at Rooppur. The Russian credit is covering
about 90% of the contract prices of preparatory stage and the construction phase of the project. Government of Bangladesh is providing 10% of the contract

prices.
5) Contractual Arrangement, Project Implementation Modality and Construction Management

Bangladesh decided to make contractual obligations with contractor/vendor country that correlates between preparatory construction activities and licensing
activities on one hand and implementation of main construction project on the other. Taking into account the domestic legal and regulatory conditions to obtain
licenses, industrial base, availability and competence of human resources for managing the construction project, national resources and economic and
environmental condition to support NPP build. a Two-Stage Contracting Scheme has been adopted for Rooppur NPP. The first-stage contracts cover the detailed
siting activities, engineering surveys and environmental studies, assessment and definition of the related design bases, preparation of documentation packages
of the licensing activities, site development works and construction and erection of the facilities required for construction of NPP. The construction stage contract
is the General Contract, which covers all the activities starting from detailed design, procurement, construction, to commissioning and handover of the plant to

the customer.
6) Assurances of Front-end and Back-end Nuclear Fuel Supply and Services

Bangladesh always considers a long-term contract and transparent suppliers' arrangements with supplier(s) through backing of the respective government in
order to ensure availability of fuel for the nuclear power reactor of the country. This life cycle assurance of supply shall include all services related to the front
end of the fuel cycle. Under the provision of the IGA between the government of Russian Federation and Bangladesh, the Russian Federation will provide ready

nuclear fuel for Rooppur NPP for its entire life. The Russian Federation also signed a separate IGA with Bangladesh to take back the spent nuclear fuel to the

Russian Federation for its management. In this way, Bangladesh has established the assurances the front-end and back-end nuclear fuel supply and services for
Rooppur NPP.




7) Human Resource Management of Rooppur NPP Project

Bangladesh has developed a robust human resources strategy that identifies the scale and expertise needed for successful implementation of the programme and
the project. Bangladesh also has developed the required key competency for infrastructure development and project management through cooperation of
international partners and subsequently started developing new and necessary manpower required for Rooppur NPP under the provision of the General Contract
so that trained manpower for the plant would be available from the commissioning phase of the plant. Our human resource development programme for Rooppur
NPP includes education and on the job training and mentoring. Professional staffs are the key to safe and reliable operation of nuclear reactors. Keeping this in
mind, we put a special emphasis on selecting and training local talents. Under the provision of the General Contract all required manpower for Rooppur NPP
will be trained by the General Contractor.

About 3,000 people will be recruited in different steps for proper operation and implementation of the Rooppur NPP. According to the General Contract a total
of 1,424 people (License, key personnel, Fuel-handling, Safety and Operational) will be trained from 2017 to 2022 depending on their job position and job
function to meet international standards wherein 116 personnel will obtain license in compliance with Regulatory body. The remaining manpower will gradually
be trained in Bangladesh.

In addition, 77 students were sent to Moscow Engineering Physics Institute (MEPhI) in the Russian Federation under special scholarship for higher education
in nuclear engineering. The first batch of the students will return in September 2018 and join RNPP directly. This program will continue till 2022. Moreover,
International Atomic Energy Agency (IAEA) is also providing various short-term training programs under its Integrated Working Plan (IWP).

In order to build skilled manpower, assistance is also taken from the neighbouring country India as they have experience in operating nuclear power plants and
are using the same nuclear technology. Around 143 technical officers are already trained in India on Foundation Course on Nuclear Energy.

The country has also introduced higher studies on nuclear engineering at undergraduate and graduate levels in the reputed academic institutions like Dhaka
University, Military Institute of Science & Technology etc.

8) Establishing Nuclear Security Infrastructure

Nuclear Security is a highly sensitive issue and it relates to national security. Nuclear security is the state responsibility and it has regional and international
significances. Establishing an effective national nuclear security infrastructure is a key prerequisite for any nation wishing to build a NPP. Being a signatory to
most of the international instruments on nuclear power programme, Bangladesh is committed to peaceful use of nuclear energy and ready to abide by relevant
international regulations and cooperate with IAEA and other international communities. Bangladesh recognizes that safe and secure nuclear power generation
can only be achieved by applying a comprehensive approach that allows consideration of all nuclear security issues in a systematic manner. As such, government
has decided to build nuclear security infrastructure for Rooppur NPP and assigned Bangladesh Army to establish the physical protection system (PPS)
considering 100 years of plausible threats in accordance with international standards and IAEA guidelines well before the commissioning of Rooppur NPP.
Nuclear Security and Physical Protection System Cell (NSPC) has been formed and it has alreadv taken over the responsibility of all security issues including

Emergency Response, Monitoring and Surveillance, Interfacing Nuclear Security and Safety, Nuclear Materials Accountancy and Control and Transportation

and Management of Sensitive Information.




9) Radiation Safety Criteria for Rooppur NPP

Nuclear safety is given the highest priority for the construction of RNPP. Radiation safety is organized and implemented to prevent inadmissible effect of
ionizing radiation sources on personnel, population and environment in the Rooppur NPP location area.

This project adheres to all local and international radiation standards. The site is selected after evaluating the flood history of past 100 years of that area. The
reactors of the power plant will be tolerant to earthquakes to a level of 8 to 9 scale. Rooppur NPP is designed taking into account the lessons learnt from all three
previous nuclear accidents (Three Mile Island, Chernobyl and Fukushima Daiichi), especially from Fukushima nuclear power plant accident in Japan in 2011,
There will be five-level safety features at the reactor. There is no chance for the radioactivity to spread out. Again, the Russian Federation will be taking back

the Spent Nuclear Fuel to Russian Federation. As a result. there is no danger associated with radioactive wastages from the power plant.

The Rooppur NPP is designed in such a way that it will fulfill the fundamental principles and radiation safety norms, as well as to limit radiation impact on
environment so as not to exceed the limits established by national and international organizations. During normal operation, the exposure doses absorbed by the
personnel and population. and the release of radioactive substances into the environment shall be kept below the established limits at reasonably achievable and
socially and economically justified low level. The radiation consequences of design basis accident in the worst case would be limited within 300 meter at the
border of sanitary protection zone maintaining the dose limits as per the regulatory documents.

10) Management of National Grid

To connect Rooppur NPP to national grid the existing grid system should be upgraded. Qualitative upgradation of the existing grid of Bangladesh power system
is required for integration and safe operation of Rooppur NPP. Power Grid Company of Bangladesh Limited (PGCB) conducted a feasibility study together with
a Russian farm with all necessary data and recommendations. After completion of the study PGCB has undertaken a project with the objectives of ensuring
power evacuation from Rooppur Nuclear Power Plant (RNPP) and qualitative upgradation of Bangladesh power system for the integration & safe operation of
Rooppur Nuclear Power Plant. Within the scope of the project, there is a component of constructing 609 Kilometer long 400 KV Double Circuit Transmission
Line including 5 packages with Indian Line of Credit. The probable commissioning date of these transmission lines is from 30 June 2020 to 31 December 2021.
The project also includes construction of 60 kilometer long 230 KV Double Circuit Transmission Line, probable commissioning date of which is 31 December
2020. Moreover. it includes the qualitative upgradation of Bangladesh power system by 30 June 2022 as per the recommendations of the *Study for Bangladesh
grid system development to accommodate Rooppur nuclear power plant (NPP)’, completed by Russian consultant ‘ETS Project’ by implementing the frequency
control and frequency drop protection. protection system, emergency control system and other associated tasks by 30 June 2020.

11) Owner’s Engineer in case of Rooppur NPP

The Rooppur NPP project is being implemented under the provision of the IGA signed on 02 November 2011 between the Russian Federation and Bangladesh.
According to this IGA, Bangladesh Atomic Energy Commission (BAEC) is the Customer and Joint Stock Company Atomstroyexport (JSC ASE) is the General

Contractor. On behalf of the Russian Federation, the Russian Vendor ROSATOM is assuring that the Contractor, JSC Atomstroyexport is planning, performing




and supervising the construction, services activities and monitoring of Rooppur NPP with full compliance with work quality under the Contractor's obligations,
including the implementation of required procedures related to quality control and equipment and materials acceptance. A turn-key contract signed on 25
December 2015 assigned JSC ASE the responsibility for developing Design Documents, Working Documents, Construction and Erection Works, Equipment
Manufacture and Supply to the construction site, testing, commissioning, Comprehensive Demonstration Test and related works of both units of Rooppur NPP.
The NPP designers and the Design Institute have the legal obligations to develop design and working documentations in accordance with the techno-normative
requirements of the vendor country and |AEA requirements as well as the techno-normative requirements of the host country. According to nuclear construction
based on the turnkey contract, the Owner’s Engineer is not expected to perform supervision and inspection works on behalf of Customer or negotiate with the
Contractor regarding mode of works and its quality. Rather, the Owner’s Engineer is to advise the Customer to develop its confidence and competence regarding
the construction works and its quality.

To overcome the issues of Owner’s Engineer the Project Management Team of BAEC is independently monitoring and supervising the civil construction and
erection works at the construction site as well as fabrication of equipment at the manufacturing site based on the approved design documentations, working
documentations and Work Execution Plan (WEP). During performance of non-safety activities as well as safety related activities, BAEC has involved the
national experts from different universities and organizations such as BUET, KUET and RUET etc. and taken their recommendations when needed. For sensitive
activities, namely soil stabilization works, BAEC involved the experts of the neighbouring country India and retired Bangladesh experts from the IAEA and
European countries. The experts of BAERA and the authorized organization of the Russian regulatory authority Rostechnodzor, the VO safety are regularly
supervising the activities at the construction site as well as at the manufacturing facilities. Since NPP design and construction approaches are the state proprietary
items, it is difficult to share with third parties without consent of Vendor or General Contractor. Accordingly BAEC has entered into an agree ment with the
concerned organization of Department of Atomic Energy. India regarding engagement of experts/owner’s engineers from India for the project as they are using
the same VVER reactors in their nuclear power plants. By this time, BAEC has already sent request for 22 experts for this year and India is in the process of
sending experts.

12) Building Public Awareness & Acceptance

An intensive 3-years communication plan has been formulated to create public awareness and support in favor of nuclear power plants in Bangladesh. A Nuclear
Information Center has already been established in Bangabandhu Sheikh Mujibur Rahman Novotheatre, Dhaka. Establishment of another nuclear information
centre is in process in Ishwardi, Pabna. Meetings are regularly held in project area with local people and their views and opinions are also being addressed
accordingly. Members of print and electronic media have already visited the project area and also the reference project Novovoronezh I NPP in Russia. They
are also monitoring the progress of construction in addition to the monitoring committees formed by the Government. People are also being informed about the
safety and security of nuclear power plants in different rallies, seminars, science fair & exhibitions organized in upazila, district and divisional level. Booklets,
leaflets. pamphlets containing necessary information about Rooppur NPP are being distributed throughout the country. Political leaders and local elites are also

contributing to creation of awareness among the people.




13) National Nuclear or Radiological Emergency Preparedness Response Plan

Emergency Planning for the protection of Nuclear Power Plant personnel, emergency workers and public beyond the site boundary is a necessary element of
overall plant safety. In this context to support Nuclear Power Programme and to establish country’s Emergency Preparedness and Response (EPR) programme
a draft National Nuclear or Radiological Emergency Prepardeness Response Plan document has been prepared. Considering the probability and severity of
possible emergencies all security related organizations at national, regional and local level with responsibilities for EPR have been identified in this document.
A national coordination mechanism along with the activities and actions of those organizations has also been included in the document. According to the
guideline of IAEA this document is being edited and updated. After finalization and approval of the document by the Government it will be released for the
concerned stakeholders.

14) National Policy of Bangladesh for the Management of Radioactive Waste and Spent Nuclear Fuel

Management of Radioactive Waste and Spent Nuclear Fuel is another important aspect of Rooppur NPP. Accordingly a draft policy named “National Policy of
Bangladesh for the Management of Radioactive Waste and Spent Nuclear Fuel” has been drafted to support sustainable and successful implementation of nuclear
energy programmes in Bangladesh. The purpose of this policy relates to all types of Radioactive Waste (RW) including Disused Sealed Radioactive Sources
(DSRS), Spent Nuclear Fuel (SNF) and Naturaly Occuring Radioactive Materials (NORM) generated in Bangladesh at present as well as in the future. The main
objective of this policy is to set up the goals and requirements for the safety and efficient management of RW, SNF, DSRS and NORM in a manner that protects
human health and the environment now and in the future without imposing undue burdens on future generations. The policy covers management of RW and SNF
generated in Bangladesh during the operational and decommissioning phases of Rooppur NPP, Nuclear Research Reactors and future Nuclear Power Plants:
radioactive materials produced and used in the field of medicine, industry, mining, agriculture, fisheries and livestocks; environmental impact mitigation and
environmental restoration programmes associated with any of the above activities and decommissioning of Research Reactors and other Nuclear Power Plants
and facilities.This policy has been drafted in accordance with the IAEA Fundamnental Safety Principles (SF-1) including 10 of such Fundamental Safety
Principles and in compliance with other international obligations. After finalization and approval of the document by the Government it will be released for the
concerned stakeholders.

Conclusion

The Construction of Rooppur NPP is going to accelerate socio-economic development, enhance scientific and technological potential of the country and promote
Bangladesh to become a member of the elite ‘Nuclear Club’ of the countries, which have nuclear technologies for power generation. The Rooppur NPP project is the

largest infrastructure project in Bangladesh. The reference Plant for Rooppur NPP is Novovoronezh I1 NPP in Russia, which is a unique NPP with two Generation 3+
VVER-1200 reactors. The nation already celebrated the First Concrete Pouring of the 1st unit of Rooppur NPP on 30 November. Now we are going to celebrate the
First Concrete Pouring of the 2nd unit on 14 July 2018 Hopefully, the two units of Rooppur NPP will go into operation by 2023 and 2024 respectively. Rooppur NPP
will play a pivotal role in providing a stable base load power supply and ensure energy security for our nation. For long sixty years, our country cherished the dream
for building its own NPP. We all are happy that we are proceeding steadily towards fulfilling that dream.
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1. Rooppur NPP Location

The Rooppur Nuclear Power Plant (Rooppur NPP) site is located in the village of Rooppur, adjoining Paskey union of Ishwardi Upazila of Pabna District. It is on the
eastern (left) bank of the river Padma, 160 km north-west of the capital city of Dhaka, 21 Km north-west of the town of Pabna. 8 km south of the center of Ishwardi
Upazila, in the northwest of the country. It is the country's first nuclear power plant project site.

This Rooppur site was selected in 1962 by the then Site Selection Committee after evaluating twelve sites based on the applicable national and international siting
criteria of seismic aspects, safe grade level, meteorological parameter etc. The site is in an area of the lowest seismic hazard zone of the country and the natural site
elevation and location has ample margins of safety to avoid tsunami and flooding.

2. Nuclear Energy Programmatic Feasibility Studyof Bangladesh

Bangladesh has a long history of its nuclear power programme. Based on several studies conducted so far, the nuclear energy had been identified to be a viable option
as a component of the overall generation mix. Nuclear power programme had become a desirable option for power generation first in 1961. Before liberation several
studies were conducted those justified the nuclear energy programme of the country. Rooppur NPP with capacity 70 MWe was first approved in 1963. During the
period 1963-1969 several discussions were taken place with technology vendor countries for construction of a plant with capacity in the range of 140 — 200 MWe.
But no real progress was realized.

Soon after the independence of Bangladeshin 1971, Bangabandhu Sheikh Mujibur Rahman. the Father of the Nation and the founding leader of Bangladesh had
undertaken initiatives for implementation of Rooppur NPP project. Two separate feasibility studies for nuclear power in Bangladesh were conducted at the second
half of 1970s and 1980s in association with the specialized foreign companies which confirmed and reconfirmed the feasibility of nuclear power that confirmed and
reconfirmed the viability of 125 MWe and 300 MWe plant, respectively. But the project could not be implemented due to many constraints including funding.
Introduction of nuclear power and implementation of Rooppur NPP project was always in consideration of the governments of Bangladesh, however no agreement
was reached with the vendor countries.

The first National Energy Policy, 1996 identified nuclear energy as viable option for power generation. The policy recommended for early implementation of
Rooppur NPP project. In 1997 the then government expressed its firm commitment to build nuclear plant and adopted and declared the Bangladesh Nuclear Power
Action Plan (BNPAP) in 2000 to facilitate the implementation of the national nuclear power programme and Rooppur NPP. Pre-implementation phase activities for
two units of 600 MWe each were initiated. The site report of was prepared and the core manpower was developed.




The government of Bangladesh under the dynamic leadership of Honourable Prime Minister Sheikh Hasina adopted an ambitious, multifaceted development
programme to transform the country into a middle-income country in 2021 and a developed country by 204 1. Vastly increased electricity production, with the goal
of connecting 2.7 million more homes to the grid by 2021, is a cornerstone of this push for development. Since 2009, Bangladesh has been working to diversify the
energy supply sources to enhance national energy security, to reduce its dependence upon imported energy and over dependency on the limited indigenous sources
such natural gas.

A fresh drive for implementing nuclear power programme had given in 2009. Since then Bangladesh took pragmatic measures to implement Roooppur NPP project.
The government policy documents, the Perspective Plan of Bangladesh, 2010-2021 and the Power System Master Plan, 2010 strongly recommended for
implementation of Rooppur NPP project to diversify the energy supply sources to enhance national energy security. *In order to overcome the increasing power crisis
in the country nuclear power plant shall be established immediately’—Resolution was passed unanimously by the National Parliament in November, 2010.

For embarking on nuclear power programme, a newcomer country needs to create appropriate nuclear power infrastructure. Like other countries which have begun
to implement its nuclear programme and are new to it, Bangladesh had adopted a policy to creat national nuclear power infrastructure strictly following the
international standards and the IAEA recommendations. Bangladesh made a strong commitment to the highest standards of operational transparency, safety. security
and non-proliferation for its nuclear power programme. Nuclear infrastructure is multifaceted, containing governmental, legal, regulatory and managerial
components, in addition to the physical infrastructure.The early activities of nuclear power programme included a detailed roadmap of nuclear infrastructure
requirements. Bangladesh adopted the IAEA Milestones Approach. a methodology that provide guidance on working towards the establishment of nuclear power and
followed the steps required for each of the 19 infrastructures. This approach consists of three phases, with a milestone to be reached at the end of each and focuses
on pointing out gaps, if any, in countries’ progress towards the introduction of nuclear power. The Phase-1 involves considerations before the decision is taken to start
a nuclear power programme and concludes with the official commitment. The Phase-2 entails preparatory work for the contracting and construction of a nuclear
power plant, ending with the commencement of bids or contract negotiations for the construction. The Phase-3 (final phase) includes activities to implement the
nuclear power plant, such as the final investment decision, contracting and construction. The duration of these phases varies by country, but they typically take
between 10 and 15 years.

Bangladesh started to develop essential national infrastructure, including in establishing a legal and regulatory framework. developing core competency for NPP
project management, determining national portion on funding and financing etc. through the IAEA cooperation, dates back to 2009 when Bangladesh firmly decided
to begin implementing its nuclear power project. The Integrated Nuclear Infrastructure Review (INIR) is a holistic peer review to assist Member States in assessing
the status of their national infrastructure for introducing nuclear power. An Integrated Nuclear Infrastructure Review (INIR) mission was conducted by International
Atomic Energy Agency (IAEA) during 9-15 November 2011 to review the infrastructure issues for the development of national infrastructure for nuclear power
programme. The INIR mission concluded that Bangladesh reached Milestone 1, having ‘made a knowledgeable decision’ regarding its nuclear power programme and
the country has stepped into Phase 2, in the stage of preparation to negotiate the agreement(s)/contract(s) with the selected NPP vendor. The mission provided
recommendations and suggestions on how to make further improvements. An Integrated Work Plan (IWP) for the period 2012-2015 was developed to close all
existing gaps of national infrastructure, addressing possible activities & programmes and the responsible parties correspond to each recommendation and suggestion
and each of the 19 infrastructure elements.The IWP of the has become a guiding document bringing all of the stakeholders in Bangladesh together to ensure the
fulfilment of all safety, security, and safeguards requirements of the Rooppur NPP project. This IWP enabled Bangladesh to develop a holistic approach to
implementing IAEA guidance as well as cooperating with national stakeholders and other bilateral partners towards the development of a national nuclear power
programme.

Bangladesh formed its NEPIO (Nuclear Energy Programme Implementing Organization) in the form of high level committees based on the IAEA concept in 2010.
The NEPIO has given mandate to monitor progress of nuclear power programme and Rooppur NPP project and coordinate all the required activities among the




various implementing organizations/ministries involved in nuclear infrastructure development. At the top of the NEPIO, the National Committee chaired by the Prime
Minister has been providing necessary directives and oversees the development of national nuclear infrastructure; establishment of the ownership pattern, project
execution approach, selection of reactor technology, funding mechanism and HRD for Rooppur NPP project; capacity building in NPP owner/operating organization,
strengthening nuclear regulatory and legislative issues and creation of nuclear security infrastructure. Besides, the National Committee, a Technical Committee
headed by the Minister, Ministry of Science and Technology (MOST) and a Working Group and eight Sub-Groups headed by Secretary, MOST were formed to
initiate and coordinate activities among various relevant organizations and stakeholders, namely regulatory authority, NPP owner-operator, grid operator, transport
authority, power development board, relevant law enforcement agencies, academic, research and educational institutions. Bangladesh Atomic Energy Commission
(BAEC) appointed as the owner organization of Rooppur NPP project.

As a part Phase-1 of national nuclear power programme, BAEC initiated pre-project activities of Rooppur NPP during 2009 -2012 under an annual development
project entitled ‘Accomplishment of Essential Activities to Implement Rooppur Nuclear Power Plant Project’. The site resource investigations were carried through
involvement of national installations: Bangladesh University of Engineering and Technology, Dhaka University, Bangladesh Water Development Board, Bangladesh
Meteorological Department, Survey of Bangladesh, Geological Survey of Bangladesh, Institute of Water Modeling, etc. based on the IAEA guidelines. The site
related data and information derived from that study justified the suitability and economic reasonability of Rooppur NPP project. A comprehensive Site Report had
developed that included a description of site, transportation conditions, earthquake, geology, hydrology, site land and topography of the site, electric power outgoing
condition and environmental impact for introduction of the Rooppur NPP project site to the vendor country and the IAEA. The IAEA Preparatory Mission for Site
Evaluation conducted during the period 10-14 July 2011 which reviewed the site report and provided recommendations for detailed site safety assessment of the site
following the TAEA guidelines. The government of the People’s Republic of Bangladesh and the government of the Russian Federation signed a Framework
Agreement on Cooperation in the Sphere of the Use of Atomic Energy for Peaceful Purposes on 21 May 2010.

As a part of Phase-2 activities, Bangladesh created Bangladesh Atomic Energy Regulatory Authority (BAERA) for regulating overseeing the activities of nuclear
project. Bangladesh has started building nuclear security infrastructure for Rooppur NPP considering 100 years of plausible threats. Bangladesh developed a joint
action plan, adopted a Strategy for Promoting Communication in Bangladesh Nuclear Power with Russian party for 2015-2021. The country established core
competency for NPP project and NPP programme management.

In May 2016, a follow-up INIR mission was conducted, which noted the progress that country had made for nuclear construction — Bangladesh had established a
nuclear regulatory body, had chosen a site for its first nuclear power plant and had completed site characterization and environmental impact assessment, signed
contracts for Rooppur NPP construction.

The NPP project feasibility study and site safety assessment is the Phase-2 activities of national nuclear power progrmme. Bangladesh has recognized that safe and
secure nuclear power generation can only be achieved by applying a comprehensive approach that allows consideration of all nuclear security issues in a systematic
manner.

3. NPP Project Feasibility Study and NPP Site Safety Assessment and National Position for Rooppur NPP Build

The NPP project feasibility study is the evaluation and determination of whether a selected nuclear reactor project is an appropriate choice, given the project details,
including the infrastructure, site, technology choices, economics and financial aspects. This study will assist in defining the envelope for NPP technology,
deriving possible architectural and civil engineering solutions and emergency prevention measures in emergency situations and developing a set of documents and




materials at pre-design stage for substantiating NPP project. The Site Safety Assessment of a nuclear project is engineering survey of the NPP site as per survey types:
geological, seismic and seismo-tectonic, hydro-meteorological and geodetic survey and environmental studies and man-induced impact assessment studies. These
studies are carried based on the IAEA guidelines and national and international normative requirements.

Taking into account the domestic legal and regulatory conditions to obtain licenses, industrial base, availability and competence of human resources for managing
the construction project. national resources and economic and environmental condition to support NPP build, a Two-Stage Contracting Scheme has been adopted for
Rooppur NPP: (1) The Preparatory Phase construction activities and (2) the Main Phase construction activities. The NPP Project Feasibility Study and Site Safety
Assessment are the early commercial decision for implementation of nuclear project and component of the preparatory phase construction activities.

Construction of Rooppur NPP is implemented in accordance with an Intergovernmental Agreement (IGA) between the government of Russian Federation and
Bangladesh, the Russian Federation on Cooperation in Construction of the Nuclear Power Plant signed on November 2, 2011. Under the provision of the 1GA, the
Russian Federation will provide ready nuclear fuel for Rooppur NPP for its entire life. Russian Federation is also signed a separate IGA to send back the spent nuclear
fuel for its management in Russian Federation. An Agreement on Extension of the Credit for the Preparatory Period of Rooppur NPP Construction was signed on
15 January 2013 within the framework of the visit of the Prime Minister Sheikh Hasina to Russian Federation. Bangladesh has also signed an IGA with Russia to
return the spent nuclear fuel from Rooppur nuclear power plant.

Bangladesh Atomic Energy Commission. the owner organization of Rooppur NPP concluded necessary contracts with JSC Atomstroyexport. a subsidiary of the
Russian state nuclear corporation for the preparatory phase construction activities during 2013-2016 and signed a General Contract on December 25, 2015 for the
construction and commissioning of Rooppur nuclear power plant. A state credit of 11.38 billion USS was extended by the Russian Federation for financing the
Construction of Rooppur NPP (Main Stage) and an Intergovernmental Credit Agreement (IGCA) was signed on 26 July 2016. The project is being implemented under
a Turnkey approach.

4. Preparatory Phase of Rooppur NPP Construction (2013-2017)

The construction of a NPP requires huge preparation and years of preparatory work. One of the biggest challenge is completion of the site development and priority
civil construction and erection works. Another challenge is to meet the requirements of the licensing obligations for the Siting Licence and the Design and
Construction Licence. The support of the experienced contractor or vendor was inevitable for both the cases for the newcomer country to NPP build.

Bangladesh assigned the General Contractor, JSC Atomstroyexport to perform preparatory phase construction activities that covered the siting activities, feasibility
evaluation, engineering surveys and environmental studies, development of design documentation and technical assignment for elaboration of design documentation
of Rooppur NPP Unit-1 and Unit-2, preparation of documentation packages of the design and licensing activities, development of construction site, civil construction
and erection works at Pioneer Base and Construction Assembly Base and execution of first-priority works at industrial Site.

The General Contractor JSC Atomstroyexport and ROSATOM of Russian Federation has been working since 2013 for the preparatory construction activities. On
October 2, 2013, the Prime Minister, Sheikh Hasina laid the corner stone into the foundation of the Rooppur NPP. The major preparatory phase activities are discussed
below:

4.1 Feasibility Evaluation, Site Safety Assessment and Environmental Impact Assessmentof Rooppur NPP

Systematic investigations of the project siting region, studied the library and archive data and performed a comprehensive site engineering survey and environmental
studies, Feasibility Evaluation and Environmental Impact Assessment of Rooppur NPP were carried out by engaging the JSC Atomstroyexport in 2013. Based on the
studies, five documentation packages with sixty books were developed. Rooppur NPP project office submitted the necessary documents as per requirements of siting
license to Bangladesh Atomic Energy Regulatory Authority (BAERA). After proper revision of the documents. the BAERA granted the Siting Licence of the




Rooppur Nuclear Power Plant [BAERA-RNPP-01-F-51-0001] on 21 June 2016 to the project authority through proper evaluation of results, reports and
documentations developed based on the siting studies of the preparatory stage.

Moreover, systematic investigations at the design stage for derivation of the site-specific design were completed to evaluate the site specific seismic design basis
parameters and other site-specific parameters, particularly, relating to floods, temperatures, winds and other meteorological parameters as well as man-induced hazards
for developing design documentation, technical documentations, namely PSAR, PSA documents and QA Programmes and the first-priority working documentations
of Rooppur NPP.

A systematic engineering-geological study completed at the project site; more than 400 explorations drilled (11 965 m) and more than 6700 samples studied in
laboratory. Necessary equipment was installed and aero-meteorological models was developed and the engineering-hydro-meteorological studies performed. The
topographic survey of the site region completed and engineering-geodetical studies were performed. For engineering-ecological survey and assessment of man-induced
off-site impacts, necessary site monitoring established and the required studied performed.

The results of the geological engineering survey/study of the Rooppur NPP project site indicated that the site soils have weak bearing capacity. Therefore, soil
improvement has become inevitable for construction of NPP and other complex engineering facilities of industrial and civil purposes. Based on comparative analyses,
the Soil Stabilization Method by deep soil mixing technology has been adopted improvement of soil below excavation pit for buildings and structures of Rooppur NPP
to ensure safe operation during the entire lifetime of the plant. The technique of soil stabilization with cement slurry (boring and mixing technology) has proven
references of construction of complex engineering facilities of industrial facilities. The estimated the best possible volumetric amount of cement content is in the range
of 240 — 250 kg/m3. However, in case of Rooppur NPP a conservative is made, the volumetric content of cementequal to 275 kg/m3 is using to ensure predetermined
positive results of all the strength and deformation indicators. According to the study, the possible depth of liquefaction is minus 5.9m, i.e. it is mainly limited to the
upper part of soil mass and the liquefaction study has confirmed that soil below 20m of Rooppur site will not liquefy. A technical and regulatory decision was made on
consolidation under the base of Rooppur NPP and other complex structures and by means of cement-bound curtain cutoff to the depth of about 20m (meter) below
excavation pits (it is predicted that the liquefiable zone below 20 m is absent), with deformation module under the long-term loading at least 100 MPa, angle of internal
fraction of 35 degree and strength in uniaxial compression of 2 MPa.The BAERA granted Approval on the Soil Stabilization Works under the buildings of Units Nos.
I and 2 of the Rooppur NPP construction site under the conditions of the Siting Licence No. BAERA-RNPP-01-F-51-0001 of 21 June for Units 1 and 2.

The seismic and geotectonic studies have been conducted. The study of seismic hazard assessment provided the seismic design parameters: Average Safe shutdown
earthquake (SSE) intensity 8 points on MSK-64 scale (peak acceleration 0,33g) and average design basis earthquake (DBE) intensity 7 points on MSK-64 scale (peak
acceleration 0.17g).

Based on a comprehensive hydrological, hydraulic and morphological studies of the site, the scenario of the maximum probable flood (MPF) formation has been
determined. In prediction of the MPF scenario, the combination of all possible hydrological events were taken into consideration with probability of 0.01% (with
frequency once per 10,000 years): (1) simultaneous flood peak occurrence including precipitation on all major river basins, (2) Bay of Bengal water fluctuation impact,
(3) additional precipitation and sea level rise due to global climate change (global warming scenario) and (4) a failure of the Farakka dam located higher up the river
Ganges (Padma). Based on the analyses. the design values of the MPF level is found 18.44m in the PWD (Public Works Department) system of elevations, or 17.981
elevation mark in the MSL (Mean Sea Level) system. According to relevant international guidelines. the general layouts of industrial enterprises shall be at least 0.5 m
higher than the design MPF level. For Rooppur NPP, a 19.00 MSL site grade, more than 1.00 m above the design MPF level was considered to ensure site protection
against flooding. The mark 19.15m MSL is accepted as a relative mark 0.00 of power units to guarantee that the plant will remain non-flooding under maximum levels
of water rising. A technical and regulatory decision was made to backfill from top of the soil-concrete reinforced basement to the 19.00 m MSL grade to protect the
territory against groundwater level rise consequences. Moreover, through analyzing the site under-flooding due to ground waters, it was ensured that the extreme level




of ground waters would at elevation 15.50 m MSL. To protect all buildings and structures of the 1st category against the ground waters, the Rooppur NPP design has
provided reliable waterproofing of the underground parts of the buildings and structures up to the grade. Thus, the engineering protection of Rooppur NPP against all
possible flooding and under-flooding is provided by the design. In addition. the catch drains are designed for removal of surface and overflow waters from the lower
relief areas of the territories adjacent to the NPP site to ensure normal operation of the constructions related to I-111 safety categories. The design solution of Rooppur
NPP site protection from the river Padma has also been made.

The Rooppur NPP site has tropical climate. The detailed engineering survey on extreme wind loads including a tornado and extreme temperatures were performed.
The observed air temperature: max: +44°C and min: +3.5°C. Based on the detailed study of the climatic conditions,the design parameters of the Rooppur NPP
ventilation systems, plant cooling capacity, fluid coolant consumption parameter, supply pipelines diameters, air conditioning systems, architectural and planning
concepts of the rooms have been designed. With due consideration of the quality and physio-chemical properties of the water of the Padma River as well as water
level. the chemically demineralized water preparation system, structure of the cooling system of the main equipment (two cooling towers per unit), auxiliary power
supply system, etc, has been designed.

The feasibility evaluation, site engineering survey and environmental studies and environmental impact assessment of Rooppur NPP justified the techno-economic
feasibility of the construction project and substantiate the site for nuclear power plant construction. The outcomes of these studies are: (1) substantiation of Rooppur
NPP construction site location and its site protection from natural and anthropogenic adverse effect (protection engineering): (2) decision on the principal space
planning and design solutions for the most complicated and safety related buildings and structures and their protection engineering; (3) Rooppur NPP layout plans
(situation plan and general layout): (4) elaboration of documentation packages for obtaining licenses required for NPP construction and (5) enveloping the VVER
technology of AES-2006 design (VVER-1200).

All the of the above studies were carried out to receive materials for confirmation of the NPP technology and construction site in terms of nuclear safety and obtaining
the right for design and construction of Rooppur NPP. Twelve documentation packages containing total 3436 books have been prepared. These documentation
packages include NPP Design Documentations (total books no. 316). PSAR 18 Chapters 2 Appendices (total books no.44), PSA Level-1 (total books no. 11), EIA
Reports (total books no.4). first-priority design documentation (total books no.1301) and first-priority working documentation (total books no. 1770). In addition. the
Technical Assignment for Design of Rooppur NPP Unit-1 and Unit-2 was also developed. After proper revision of the documents, the authority, BAERA granted the
Design and Construction Licence for Rooppur Nuclear Power Plant Unit 1 on 2nd November 2017. This licence granted rights to BAEC (licensee) for design and
construction of Unit | of Rooppur NPP with VVER-1200 (AES-2006) technology. In addition. after comprehensive review, the EIA Reports of Rooppur NPP was
approved by the Department of Environment on 26 November 2017.

4.2 Site development and first priority civil construction and erection works

By the beginning of 2014, the civil and erection works for construction of the pioneer base and first-priority facilities of the construction and erection base at Rooppur
NPP site were performed. The physical works includes land development, civil and erection works such as workshop, cement warchouse. chemical additive
warehouse, construction laboratory, health center, general contractor building, amenity building, indoor warehouse, storage area for equipment and materials,
development of pit for Unit | and Unit 2 for soil stabilization works.

Based on the safety evaluation report on safety status report of test field soil mass stabilization by deep soil mixing. BAERA granted approval for soil stabilization
works at Rooppur NPP siteon 9 July 2017 and the soil stabilization works under the buildings of Rooppur NPP Unit 1 had begun. The physical and mechanical
characteristics of the stabilized soil mass has confirmed the design requirements and regulatory requirements. The soil stabilization works under Rooppur NPP Unit-1
had been completed and development of foundation of Unit-1 was made ready for First Concrete Pouring.




‘I'he first concrete pouring date is termed as FCD (First Concrete Date), which is the starting of construction of nuclear power plant. 'The inaugural ceremony the FCD,
the first nuclear safety-related concrete at *“Rooppur NPP’ by the Hon’ble Prime Minister, Sheikh Hasina on 30 November 2017 has the beginning of construction at
Bangladesh’s first nuclear power reactor. This ceremony has marked a significant milestone in the decade-long process to bring the benefits of nuclear energy to the
world’s eighth most populous country.

4.3 Rooppur NPP Design Selection and Design Elaboration

The criteria of the selection of the design of NPP technology is basically focused on the projected demand for nuclear power generation, size, life-time, availability and
capacity factor of the plant, provenness, licensability, simplicity and standardization of the design, operability and maintainability of the plant, etc. The design of
Rooppur NPP is sclected due consideration of these key featurcs of NPP technology assessment suggested by the IAEA guiding documents as well as cconomics of
construction and operation of NPP and techno-normative basis of licensibility, constructability and operability of the plant.

The Rooppur design is elaborated on the basis of the size and stability of the national electricity grid, project site characteristics (i.e. seismicity of the selected site,
climatic condition, maximum probable flood scenario, soil condition, availability of water resources for ultimate cooling, the accessibility to water ways or other
appropriate transportation routes for the transportation of large components or modules) are important factors in selection of the design. The design-basis of radiation
protection, Environmental Impact Assessment, Emergency Preparedness, nuclear safety, security and safeguards aspects are also addressed into the design.

With due consideration of project site suitability. techno-economic viability and regulatory and safety requirements. the latest addition to Russian VVER series i.c.
ALS-2006 (VVLER-1200) design technology has been selected. The word VVER in Russian is Vodo-Vodyanoi Energetichesky Reaktor and in English it is Water-Water
Energy Reactor, which is a Pressurized water reactor where water is used as both coolant and Moderator.

The Novovoronezh NPP-2 is the reference plant for the Rooppur NPP. The reactor plant is assigned with index B-523, while the Novovoronezh NPP-2 is assigned with
index B-392M. The Rooppur NPP (reactor plant B-523) is an evolutionary development of the VVER reactor plants which meets all the safety features of a modern
PWR as per the current Russian, Western, and IAEA standards and profitability requirements. It is a Gen-I11+ VVER reactor. The Rooppur NPP is developed based on
calculations and experimental justification of VVER-1000 and VVER-1200 designs with elaboration of designing, equipment manufacturing, construction and
commissioning experience of Novovoronezh NPP-IT and experiences in operation of the most recent VVER reactors in Russia and abroad.

Each reactor unit (Unit-1 and Unit-2) of the Rooppur NPP consists of the reactor plant (RP) with water-cooled power reactor with pressurized water and a turbine unit.
The thermal diagramme is double circuit. The primary circuit is radioactive and comprises mainly RP (heterogeneous reactor including reactor vessel, reactor internals,
upper unit with control rod drives. core, in-core detector assemblies, main connector leaks control device, surveillance-specimens, compression unit); heating parts of
four steam generators (under elevated conditions with increased diameter of vessel including supports and fasteners, leveling vessels, hydraulic shock absorbers); four
main circulating pumps (MCPs) with supports and fasteners; a steam pressurizer (including pressurizer with support, fasteners and TEH units. pipelines. PRZ PSD.
valves, bubbler tank with supports) and auxiliary equipment. The RP also includes passive part of the ECCS (including four ECCS tanks. ECCS pipelines with valves
and fasteners, ECCS PSD); passive core flooding system (including eight tanks HA:2); passive hydrogen recombiners, emergency gas removal system; equipment of
the reactor concrete pit, Inner and outer Containment etc. The secondary circuit is non-radioactive and comprises steam generating part of the steam generators, main
steam lines. a turbo generator set with a turbine installation and a turbine generator. a condensate pump, a system of low pressure regenerative heaters, a condensate
system, deaerators, a feed water system including feed water pumps. and a system of high pressure regenerative heaters.




The fuel is low-enriched uranium dioxide with maximum enrichment to 5,00 % in 235U ((4.95 =+ 0,05) %). Gadolinium in the form of gadolinium oxide (Gd203) with
natural content of isotopes is used as the integrated burnable absorber. A nuclear reaction with thermal neutrons generating thermal energy takes place in the reactor
core. Upon passing the reactor core, heated primary circuit coolant goes to steam generators where it gives away heat to the secondary coolant water through the walls
of pipe system. The coolant goes through the main coolant pipe from the steam generator back to the reactor to be reheated. The four MCPs ensure circulation in the
primary circuit.

Electrical systems of each Unit of Rooppur NPP consists of systems for the generation of power and its integration with the national grid. The system also includes the
auxiliary power supply system for the startup and operation of the plant itself. The power generation system includes the generator with capacity of 1,200 MW with a
voltage rating of 24KV and unit transformers with a capacity of 3x533 MVA.; The auxiliary power supply system contains sources of operating, backup and emergency
power supply. Auxiliary emergency power supply is ensured by diesel generators and storage batteries. On the electrical systems, the Rooppur NPP has more powerful
Emergency Power Supply System (EPSS) diesel generators and a common-unit diesel generator (DG capacity is 10,500 KW where the reference NPP has 6,070 KW
of the DG. Moreover, the plant design provides for two storage batteries, which is designed to bring the NPP units into the controlled conditions and to actuate some
of the safety systems during accident and post-accident (if occur, which is very unlikely to happen).

It is worthily mentioning that the Rooppur NPP meets the requirements of all four important dimensions of nuclear safety: structural integrity safety, thermal hydraulic
safety. radiation safety and neutronic safety. The plant design also envisages safety systems based on different action principles: (1) inherent safety features. (2)
active/engineered safety features/ and (3) passive safety features. The operating time of active systems of this NPP is not limited if power supply is available. The
passive safety systems do not rely on any electric power supply for their functioning, These safety systems are those safety systems that use natural forces like gravity.
natural circulation, pressure of compressed gas. etc. for ensuring safety of the reactors. The operating time and efficiency of the passive system ensure the performance
of safety functions for at least 24 hours including the operation under blackout conditions.

The combination of active and passive safety systems of Rooppur NPP ensures that all three safety functions of a nuclear reactor: to control reactivity, to remove core
heat and to contain radioactive substances will be fully functional during normal operating conditions as well as unusual situation or accidental conditions. For
example, to control reactivity, the Unit-1 and Unit-2 of Rooppur NPP have adequate active safety systems: emergency boron injection system, high-pressure emergency
boron injection system and spray system and a passive safety: reactor emergency protection system. There are several active safety systems and passive safety systems
for remove decay heat from the RP. The active safety systems are as follows: steam generator emergency cool-down system, high-pressure emergency boron injection
system, emergency and planned cool-down system. essential loads cooling water system. component cooling system for essential loads of the reactor compartment.
ventilation and air-conditioning support system. The passive safety systems specified by the design for remove decay heat include 1st stage hydro-accumulator
(passive part of the emergency core cooling system), low pressure second stage hydro accumulators and passive heat removal from steam generators with air heat. To
ensure to confine radioactivity, the active safety systems include containment sprinkler system and annulus ventilation and rarefaction system while the passive safety
systems include double containment: emergency containment hydrogen removal system; containment hydrogen concentration monitoring system: annulus passive
filtration system: leak-tight enclosure system and molten core catcher.

The other features of Rooppur NPP as simple and rugged designs are, higher service life of main equipment (50 to 60 years, which can be increased significantly)
without necessity of replacement, a long “grace periods’ requiring no active intervention for the first 24 hours during a design basis loss of coolant accident (LOCA)
and station blackout (SBO) and the higher ‘burn up to reduce the fuel and the amount of radioactive waste, etc.

Moreover, necessary measures were implemented in the Rooppur NPP design to protect the plant against the extreme external natural impacts: seismic effects, extreme
level of ground waters (NPP site under-flooding). extreme wind loads including a tornado, extreme temperatures, external air shock wave. lightning strokes. external
fires, airplane crash, etc. and man-induced impacts. The double containment provides protection against external events and the containment building is the single




most important part of the multiple barriers provided against radioactive release to the environment. The building and facility structures, process pipelines and other
communication lines and structures are designed based on the following seismic impacts: Safe shutdown earthquake (SSE): 0.333g, (intensity VIII according to
MSK-64 scale); design basis earthquake (OBE):0.172¢ (intensity VII according to MSK-64 scale). The Rooppur NPP components of Seismic Category I (structural
units of buildings and structures, equipment, process and other service lines) are being additionally tested for resistance to earthquake with intensity 1.4 SSE. The
seismic impact as above is accounted as a beyond design basis impact. The NPP design approaches has been taken to ensure fire protection including fires caused by
a seismic impact.

A release of radioactive material to environment is not permissible in case of 1.4 SSE seismic impact. The calculations have demonstrated that the stability of main
equipment and building structures is ensured in case of increased seismic impacts. Radiation safety is organized and implemented to prevent inadmissible effect of
ionizing radiation sources on personnel, population and environment in the Rooppur NPP location area. The Rooppur NPP is designed in such a way that it will fulfill
the fundamental principles and radiation safety norms, as well as to limit radiation impact on environment so as not to exceed the limits established by national and
international organizations.

During normal operation, the exposure doses absorbed by the personnel and population, and the release of radioactive substances into the environment shall be kept
below the established limits at reasonably achievable
and socially and economically justified low level. The
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The safety system of Rooppur NPP is based on active safety systems with both normal and emergency power supply. To prevent severe accidents or mitigate their
consequences, passive safety systems are envisaged which function without the involvement of the NPP personnel and do not require any power supply. In case of a
severe accident with extreme power loss due to grid failure (like Fukushima NPP accident) the Rooppur NPP will remain safely shut-down for at-least 72 hours without
the involvement of external assistance and off-site power supply.

5. Construction of Rooppur NPP — the First NPP of Bangladesh

The Rooppur NPP is the largest infrastructure project in Bangladesh. The Rooppur NPP is being constructed under that the General Contract includes detailed
engineering design, civil construction, procurement, supply of equipment and materials and transportation them to the site, inspection, installation, testing,
commissioning, comprehensive demonstration test of equipment and related works, training of the Rooppur NPP personnel for management, operation & maintenance
and handover of the plant to the customer. Civil construction activities of different nuclear and non-nuclear facilities and supply of equipment and materials are
progressing according to the schedule.

The Rooppur NPP have two units, each with power generation capacity of 1,200 MWe. The pouring of the first nuclear safety-related concrete at Rooppur NPP Unit-1
was on 30 November 2017. The first concrete pouring to the basement of the first unit was the begining of the nuclear construction activities. Under the provisions of
the Design and Construction Licence of Unit-1, BAEC completed soil stabilization works and other civil construction works under the Reactor building Unit-1 and
prepared the safety status report for consideration of BAERQ. BAERA granted approval for concreting pouring on the foundation of plate of Reactor Building
including transport Portal of Unit-1 on 18 February 2017.

The concreting pouring works for the foundation plate of Unit-1 has been completed with due compliances of the design requirements, licensing conditions of Design
and Construction Licence of Unit-1 and all other regulatory requirements of BAERA. Basedon the final safety status report of the concreting works and all justification
documents on civil engineering structures of the reactor building and Chapter 3 of the PSAR for Rooppur NPP, the BAERA granted approval of continuation of the
activities at the Reactor Building of Rooppur NPP Unit 1 up to the ceiling level of 0.000 as per the design on June 10, 2018. Presently, the civil and construction works
for development of the containment walls, outer walls, inner walls, reactor pit walls, core catcher placement foundation and core catcher walls are being performed.
The First Unit of Rooppur NPP will be producing electricity on experimental basis at the beginning of 2023, provisional take over and final takeover at the end of 2023
and 2024, respectively.
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Figure 2: Construction activities at the Unit-1 of Figure 3: Completion of Reinforcement at works ready for
Rooppur NPP up to the ceiling level of 0.000 First Concrete Pouring Unit-2of Rooppur NPP




The soiling stabilization works under Rooppur NPP Unit-2 have been commenced and the final safety status report of the Reactor Building of Unit-2 (20UJA) prepared
and submitted to BAERA for granting Design and Construction License for Rooppur Nuclear Power Plant Unit-2. The Authority granted the Design and Construction
Licence for Rooppur Nuclear Power Plant Unit-2 on 8 July 2018, All necessary works including reinforcement works have been completed and this unit is ready for
celebrating the FCD ceremony of the Unit-2 of Rooppur NPP on 14 July 2018 in presence of Hon’ble Prime Minister of Bangladesh.

The fuel loading/commissioning of this unit will in October 2023 and the provisional and final takeover will be October 2024 and October 2025, respectively.
6. Conclusion

Construction of Rooppur NPP is the biggest project in the country’s history. It is the biggest development initiative not only for its project cost, but also because its
construction is the evidence that we do have the courage and conviction that are necessary for undertaking such modern. scientific, safety and security related highly
technological intensive such as nuclear technology for production of electricity. The source of our courage and conviction is the dream of the Father of our nation
Bangabandhu Sheikh Mujibur Rahman.

The Roopppur NPP consists of two VVER type (AES-2006) reactors each with a 1200 MW(e) gross electricity generation capacity. The referential project for Rooppur
NPP is Novovoronezh II NPP in Russia, which is a unique new Generation 3+ power unit with two VVER-1200 reactor units. Bangladesh started preparatory
construction activities in 2013 with technical and financial assistance of Russian Federation. Honourable Prime Minister Sheikh Hasina launched the nuclear power
construction of the country’s first nuclear plant on 30 November, 2017 by pouring concrete at the construction site of the Unit-1 of Rooppur NPP.For 60 years,
Bangladesh has had a dream of building its own NPP. The first concrete pouring of Rooppur NPP on 30 November 2017 was a milestone in the national development
programme, it was a step to forward to realize of the dream. Bangladesh has becoming a proud member of the socalled elite ‘Nuclear Club’ through this event. The
Prime Minister will also inaugurate the first concrete pouring ceremony of the Unit-2 of Rooppur NPP on 14 July 2018. The two units generating 2.400 MWe will be
operational in 2023 and 2024. For 60 years, Bangladesh has had a dream of building its own nuclear power plant.

The Rooppur Nuclear Power Plant will provide not only low cost electricity. it will provide clean. reliable electricity that will be delivered 24/7. so that people can meet
their needs and aspirations without harming the environment. It will also enhance our knowledge and allow us to increase our economic efficiency and security

awarcness.







Father of the Nation Bangabandhu Sheikh Mujibur Rehman embracing Soviet President Mr. Leonid llyich Brezhnev during his visit to the then USSR in 1972




Hon’ble Prime Minister of Bangladesh Sheikh Hasina and Hon’ble President of
Russian Federation, Vladimir Putin at the Signing Ceremony of
Intergovernmental Credit Agreement on 17 February 2012 in Moscow

Signing of IGA between Russian Federation and Bangladesh Government on
cooperation concerning construction of Rooppur NPP on 2 November 2011
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Signing ceremony of General Contract for Rooppur NPP between BAEC and
Atomstroyexport on 25 December 2015 in Dhaka

Visiting IAEA Director General Mr. Yukiya Amano called on
Hon’ble Prime Minister Sheikh Hasina on December 2010 in Dhaka
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IAEA DG Yukiya Amano called on the Hon’ble Prime Minister Sheikh Hasina on
4 July 2017 in Bangladesh

Science and Technology Minister Yeafesh Osman welcoming DG IAEA Yukiya
Amano in Dhaka on 3 July 2017




Project Director Dr. Shawkat Akbar speaking at a meeting with IAEA
expert mission on management system for NEPIO

Meeting between BAEC and INIR mission of I1AEA, 10-14 May 2016 in Dhaka




Hon’ble Prime Minister Sheikh Hasina viewing model of
Rooppur Nee residential village-Green City




Signing of Agreement concerning return of spent nuclear fuel from Rooppur NPP to Russian
Federation on 15 March 2017

-

Board meeting of Nulcear Power Plant Company Bangladesh Ltd.
-NPCBL
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Hon'ble Prime Minister Sheikh Hasina delivering speech in I1AEA TC
conference on 30 May 2017 in Vienna

Hon’ble Prime Minister Sheikh Hasina visiting Bangladesh stall in an exhibition at 1aEa
on 30 May 2017 in Vienna




A group of journalists of print and elecironic media visited Rooppur NPP site on 9 April 2016




Bangladeshi kids celebrating International Smart Holiday in Russia
on 8 February 2018




Inauguration of construction of Rooppur Nuclear Power Plant Project,
1st Phase on 2 October 2013 by Hon'ble Prime Minister Sheikh Hasina




- (xlw_QTﬁNT Chief Guest: Sheikh HaSiI‘Ii

maﬁzraﬂm@ Honourable Prime Ministe
Government of the People's Ref




| St Sheikh Hasina

Honourabg pyi
& Prime Wi
OVErNment of the Peunla‘s‘ﬂnanpuhﬂn'ui Bangfedesh

" .- et "‘ y
Inauguration speech by Hon'ble Prime Minister Sheikh Hasina at first concrete pouring ceremony of 1st unit of Rooppur NPP
on 30 November 2017




Design and Construction license issuing ceremony of 1% unit of Rooppur NPP on 4 November 2017
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