INPRO Dialogue Forum on Nuclear Energy Innovations: Common User
Considerations for Small and Medium-Sized Nuclear Power Reactors
Vienna, 10-14 October 2011

Vietnam’s Nuclear Power Development Plan
Challenges and Preparation Work for

the First Nuclear Power Projects

LE, Doan Phac
Deputy Director General
Vietnam Atomic Energy Agency (VAEA)
Ministry of Science and Technology



Outline

Current Status and National Master Plan for Electricity
Development, period 2011 — 2020 with Vision to 2030

Nuclear Power Development Plan up to 2030

Challenges and Preparation Work for Ninh Thuan 1
and Ninh Thuan 2 Nuclear Power Projects

Conclusion



1. Current Status and National Master Plan
for Electricity Development, period
2011 - 2020 with Vision to 2030



1.1. Growth Rate, Capacity, and Generation

2001 - 2010
Average Commercial Electricity Growth Rate
Period 2001-2010 14.5%/year
Period 2006-2010 13.7%/year
Average Electricity Generation Growth Rate
Period 2006-2010 13.3%/year
In 2010
Installed Capacity & Import 21,297 MW
Available Capacity 19,713 MW
Pmax 15,416 MW
Electricity Generation 100.07 TWh

Commercial Electricity 87.7 TWh



1.2. Structure of Electricity Generating Mix in 2010
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1.3. Trend of GDP Growth

 Annual GDP Growth Rate (2000 — 2010) (%)

2000 2005 2006 2007 2008 2009 2010

GDP | 6.79 8.4 8.2 8.48 | 6.23 5.3 6.78

* Projection on GDP Growth Rate (2011 - 2030) (%)

Scenarios 2011 - 2015 2016 - 2020 2021 - 2030
High 8.0 8.4 8.6

Base 7.5 8.0 7.8
Low 7.0 7.0 7.2




1.4. Projection on Population and Electricity
Commercial Demand Growth Rate (2010 — 2030)

e Population (Million)

2009 2010 2015 2020 2030

Inhabitants 87 88 91 96 102

e Average Annual Elect. Commercial Demand Growth Rate (%)

2006- 2011- 2016- 2021- 2026-

2010 2015 2020 2025 2030
High 16.0 11.6 9.2 8.4

Base 13.7 14.1 11.3 8.2 7.4




1.5. Projection on Electricity Demand

High Scenario

Com. Elect. 70,046 86,756 184,284 318,511 494,126 739,928
(GWh)

Elect. Gen. 87,109 100,007 210,852 361,945 561,506 833,817
(GWh)

Capacity 13,867 16,048 33,426 57,180 88,401 132,201
(MW)

Base Scenario

Com. Elect. 70,046 86,756 169,821 289,882 430,867 615,205
(GWh)

Elect. Gen. 87,109 100,007 194,304 329,412 489,621 695,147
(GWh)

Capacity 13,867 16,048 30,803 52,040 77,048 110,215

(MW)




1.6. Installed Capacity Structure (2010 — 2030)

Base Scenario (MW)

Hydro & 7,416 14,006 17,701 20,401 22,501
Pump (34,8%) (32,6%) (26,4%) (21,1%) (16,4%)
Storage
Oil % Gas - 7,724 10,912 12,595 17,285 17,285
fired (36,3%) (25,4%) (18,7%) (17,9%) (12,6%)
Coal-fired 3,940 15,255 30,765 44,790 76,310
(18,5%) (35,5%) (45,9%) (46,3%) (55,7%)
Import 1,000 1,073 1,839 3,509 5,259
(4,7%) (2,5%) (2,7%) (3,6%) (3,8%)
Renewable 678 1,679 3,129 4,829 4,929
(3,2%) (3,9%) (4,7%) (5,0%) (3,6%)
Nuclear 1,000 6,000 10,700
(1,5%) (6,2%) (7,8%)




2. Nuclear Power Development Plan
up to 2030
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2.1. Nuclear Power Development Plan
up to 2030

* On November 25th, 2009 Viet Nam's National Assembly approved
the Government Plan on the implementation of the Ninh Thuan
Nuclear Power Project composed of two NPPs called Ninh Thuan 1
and Ninh Thuan 2.

e Accor ding to the Master Plan (issued in July 2011):
— Ninh Thuan 1 NPP consists of 4 units x 1000 MW, the first two units will be put
into operation in the 2020-2021, the units 3 and 4 in 2024-2025;

— Ninh Thuan 2 NPP consists of 4 units x 1000 MW, the first two units will be put
into operation in 2021-2022, the units 3 and 4 in 2026-2027.

— Thus, from 2020 to 2027, there will be 1,000 MW of nuclear power being put
into operation each year. Two other NP units x 1,350 MW in the Central planned
to put into operation in 2028-2029. By 2030, there will be 10 NP units with total
capacity of 10.700 MW.

— Nuclear power capacity of Vietnam will increase from 1,000 MW (1.5%) in 2020
to 6,000 MW (6.2%) in 2025 and 10,700 MW (7.8%) in 2030.
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2.2. Ninh Thuan Nuclear Power Project

Ninh Thuan NP Project consists
of two NPPs at Ninh Thuan
Province

e Ninh Thuan 1 NPP
Site: Phuoc Dinh Commune
Ninh Phuoc District
e Ninh Thuan 2 NPP
Site: Vinh Hai Commune

Ninh Hai District

4Can;Tho
37

Vinh Hai

Phuoc Dinh
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Potential NPP Sites: 8

(as determined by the Orientation of

Nuclear Power Development Duc Thang
— (Quang Ngai)
Planning up to 2030) P /
Duc Chanh
Quang Ngai)
Hoai My

(Binh Dinh)

Xuan Phuong
(Phu Yen)

Binh Tien
(Ninh Thuan)
Vinh Hai

inh Thuan)

/\huoc Dinh

(Ninh Thuan)
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2.3. Partners for the First Two NPP Projects

* The criteria/requests of Viethamese Government for cooperation
partners of the Nuclear Power Projects:
(a) Assistance in conducting feasibility study;
(b) Low-interest and preferential loans for the Project;

(c) Uses of the most advanced and proven technology with the highest
safety standards for the Project;

(d) Technology transfer and training of human resources for the Project;

(e) Cooperation in spent fuel and radioactive waste management and
treatment for the Project; and

(f) Supply of nuclear fuel for the whole life of the Project.

* Russia and Japan have been chosen as partners of the Ninh Thuan 1
and Ninh Thuan 2 NPPs Projects, respectively. At the first stage, each
Project consists of 2 units.
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3. Challenges and Preparation Work for
Ninh Thuan 1 and Ninh Thuan 2 Nuclear
Power Projects
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3.1. Challenges (1/2)

As a Newcomer — Country embarking on nuclear power,
Vietnam is facing may challenges.

First, the shortage of human resources necessary to almost
relevant aspects, such as law and regulation, management,
science and technology..., while capacities of Vietnam’s
education and training institutions are still limited;

Second, NP development from a low level of infrastructure,
including legal framework, competent regulatory body,
Technical Support Organization, research & development
organizations;

Third, Assessment and selection of reactor technology
meeting criteria put by the Government (Generation I, I+,
proven, affordable to transmission grid...);



3.1. Challenges (2/2)

Fourth, Financing and investment, including infrastructure
development, work force training, resettlement,...

Fifth, Assuring safety, security, and non — proliferation
requires to become parties of some international instruments
(AP, CPPNM and the Amendment, Vienna Convention, Joint
Convention)...;

Sixth, Fukushima accident raises more public concern,
requests re-view of nuclear safety and related issues, at the
results, licensing time and construction period will be
prolonged and project cost will increase, etc.; and

Seventh, implementing two projects with two partners of
different technical regulations and standards on sitting,
technologies,... also cause difficulties to formulation of
regulatiry documents.



3.2. Preparation Work (1/3)

* On May 2010, a State Steering Committee for Ninh Thuan NP
Project led by a Deputy Prime Minister was established;

* On August 2010, the Master Plan on Training and Developing
of Human Resources in the Field of Atomic Energy up to 2020
approved. The Government funds for upgrading five
universities and one nuclear training center, and for
dispatching Viethamese students, researchers, managers to
abroad for training. A State Steering Committee to direct the
implementation of this Master Plan led by a Deputy Prime
Minister was set up in 2011.

e Site preparation, work force training, legal framework
development,... are now of high priority.



3.2. Preparation Work (2/3)
Cooperation with Russia

Intergovernmental Agreement between Vietham and Russia
for cooperation on peaceful uses of nuclear energy was
sighed in 2002;

Intergovernmental Agreement between Vietnam and Russia
for cooperation on construction of NPP in the Vietnam’s
territory signed on Oct. 2010. Two sides are negotiating on
the concrete issues of the Project’s implementation;

Another Intergovernmental Agreement concerning
establishment of a Nuclear Science and Technology Center in
Vietnam under assistances of Russia is under negotiation.

Since 2010, every year, several tens Vietnamese students have
been dispatching to Russia for university training.



3.2. Preparation Work (3/3)
Cooperation with Japan

e Jan. 2011, Vietham and Japan concluded Intergovernmental
Agreement for cooperation on development and peaceful
uses of nuclear energy. The negotiation on the
implementation of Ninh Thuan 2 NPP Project is in progress.

e Sept. 2011, EVN and JAPC signed a contract worth 2 billion
Japanese Yen from unreturned aid of Japan Government.

According to this contact, JAPC is conducting FS for Ninh
Thuan 2 NPP project during 2011-2012;

e Japan continues its plan on Viethamese staff training in
Vietnam and Japan. As a long-term, Japan cooperate with
Vietnam to train about 1,000 personnel for Ninh Thuan 2 NPP
Project.



4. Conclusion
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4. Conclusion

* According to the Base Scenarios, up to 2015 Vietnam is still a
net primary energy export country. But the energy shortage
will be about 53 million TOE by 2020 and up to 143 million
TOE by 2030. If there will be no new resources added, the
Ratio of External Dependency will be 36% in 2020 and up to
57% in 2030 and continues to increase. In this context,
nuclear power development is a sound decision.

e At present, Vietham is looking towards new generation
reactors with most advanced and proven technology with
sizes of around 1,000 MW and larger. But we do not exclude
SMRs from our long-term nuclear power development
programme. The development and advantages of SMRs have
been being followed.



Thank you for your attention



