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K.A.CARE Establishment )T:j

Royal decree
no. A/353/1/1431H

Established by a royal decree on April 17, 2010
with the mission to be:

“The driving force for making atomic and renewable energy an
Integral part of a national sustainable energy mix, creating and
leveraging the competitive advantages of relevant technologies
for the social and economic development of the Kingdom of
Saudi Arabia”
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Projected Growth in Electricity Peak and Desalinated Water Demands
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At current pace, energy peak demand is expected to exceed 120 GW and Desalinated water 7 million cubic
meter per day by 2030
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Vision 2030

In April 2016 the kingdom of Saudi Arabia has announced its vision
known as “Vision 2030

The Vision aims to transform the kingdom by reducing its reliance on oill,
diversifying its economy, and develop public service sectors such as
health, education, infrastructure, recreation, and tourism.

In light of this vision, K.A.CARE proposed a plan to create an energy mix
In which atomic energy plays a major role.

In July 2017 the proposed plan was approved by the cabinet of ministers
and it was titled as the “Saudi National Atomic Energy Project”.
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In July 2017, KSA Government approved the SNAEP to implement a civil nuclear
program focusing on three business lines

Saudi National Atomic
Energy Project

Large Nuclear Power Plant§ Small Module Reactors Nuclear Fuel Cycle
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Benefits of Establishing the SNAEP

* Reduce consumption of nation’s fossil fuel.

 Diversification of the country’s economy.

« Contribution to the national energy mix and foster its stability.
« Creation of job with high returns.

« Development of national human capabilities.

 Increasing the level of local industries and services.

» Localization and exportation the technologies.

« Other applications in medical, agriculture, and industrial fields.
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Component 1/1: Large NPP Site Characterization

Site Characterization studies will be conducted for the two (2) allocated
sites (one primary and one secondary).

Site Characterization Request for Proposal (RFP) was issued.

Targeted time of the Site Characterization Project award is 3rd week of
February, 2018.

Anticipated duration of the Site Characterization Project is eighteen (18)
months.

Number of studies comprising the Site Characterization Project is twenty
three (23).
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Component 1/2: Establishment of a Nuclear Holding Company

NHC subsidiary structure

Nuclear Holding Company

LNPP will be a joint
venture with strong
vendor/ private

NHC is currently expected . ssctrpatciaion ¥
to have LNPP, a joint Establishment of other subsidiaries based on feasibility studies/ business
Venture that W|” deVEIOp Large Nuclear plans’ . _
and own the large nuclear Power Plant (LNPP) 1 \uclear  |{  smaliModutar || VraniumE&P |
Company ; Operat ' Reactor (SMR) || 2nd Nuclear | |
power plant (2 reactors). . Operating 1} Reactor(SMR) || ¢\ copnany || ;
! Company E l Company J l (NFC) J ! J
+ Development & Ownership
of large nuclear power plant
+ Partnership between NHC
and private investors (e.g.
vendor)
+ To be established as result
of FEED B
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Small Modular Reactor (SMR)

Objective Saudi Atomic Energy

Program
1. Human Capability Building on key Nuclear technology. 8

2. High potential for localization to promote economic
growth and job creation in Saudi.

3. Desire for IP ownership of NSSS (Nuclear Steam
Supply System) technology.

4. Nuclear Cogeneration for Remote cities, Electricity,
Water Desalination & Industrial Application.

5. Significant greenhouse gas emission reductions.

6. Future SMR export market in MENA.

Saudi National Atomic Energy Project
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Component 2: Small Modular Reactors

Overview of Small Modular Reactors (SMR)

[ swART | Vg [ HTGR |
K2
+ Joint ownership of IP rights (K.A.CARE &

KAERI)

» Cogeneration usage (power and water
desalinization)

* MoU signed with CNEC in 2016.

+ Agreement to conduct a feasibility
study signed in March, 2017.

* The feasibility consist of technical
/economical assessment of the

* Saudi engineers trained in Korea to
participate in the development of SMART

technology. %zm technology.
‘ e » Currently, the study in its final stages
Target: — and will be concluded in December
* SMART Business plan development 2017.
» 2 reactors developed as FOAK - .
: . arget:
* 2 revenue  generation  scenarios
considered: * Long-term strategic partnership with
— Power only (220 MWe) tChlrr:a | to own and localize the
: echnology.
— Cogeneration (200 MWe and 80k
m3/day) e Support of petrochemical and oil
. 1st concrete in ~2021 refinery industries in KSA.

» Potential SMART EPC company in KSA

w

11

Saudi National Atomic Energy Project dsuaUall aic cllodldizao @
K.A.CARE G122 _oJlga__jill



SMART
=

12/13 02/14 03/15 03/15 09/15 12/15 06/16 09/17 12/18

Saudi Arabia
MOU Start JFS \Y/[e]V] PPE Launch the Human National

KACARE and Capacity Building

JFS ; .
KACARE (oint SUblication SmgT Contract (HCB) Program and Atomic Constructi

and Feasibility Ceremony Development KACARE izub(::i:-:t?;?‘ Energy on Phase

KAERI Study) and Partnership and MSIP Sl
Approval

‘ L]l g l"lj‘ ' :‘ ;
i'lli' Tl =
S N a & 2 Z

VISIONd 9]
¥ Saudi National Atomic Energy Project e dslalall aie clladldiyao

K-A.CARE 8112 i oJlgdyyall




SMART — Human Capacity Building

= The PPE project includes a Human Capacity Building (HCB) component
which provides hands on experience on NSSS design activities.

= HCB Technical Training Program:

» CRT-Basic (CRT1): 3 Months by KAERI-NTC on Nuclear Fundamentals.

» CRT-Technical (CRT2): 3 Months by Design Groups (DG) on SMART Design
Fundamentals.

» On Job Training (OJT): 6~12 Months by DG on SMART Design.

» On Job Participation (OJP): 6~12 Months at DG for SMART PPE Design Participation.
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Component 3: Nuclear Fuel Cycle
NFC will lead Uranium exploration and production of yellow cake

Nuclear Fuel Co. target mandate

Investment in uranium mining

Production of yellow cake

Localization of nuclear fuel
production (yellow cake)
technology

Human capability building in
nuclear fuel (50 Saudi engineers
to be sent to Jordan)

Reach nuclear fuel production
self-sufficiency

& O ¢ B ¥

Planned nuclear fuel cycle projects

1. Assessment of Uranium and Thorium in KSA

Scope Duration

Uranium exploration in 2 years
Phase A «sA with SGS' (end 2019)

Detailed study to define 3 years
PR B uranium concentration (ends 2022)

2. Uranium (yellow cake) production with Jordan

= Human Capacity building in exploration, production &
chemical processes of Uranium

« Feasibility study for production of yellow cake in
collaboration with Jordan (construction of pilot plant)
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Component 4. Saudi Nuclear

Regulatory Body
The Building Blocks

Regulator
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Stage 1:
Conceptual design & initial
implementation of the Regulatory

Saudi National Atomic Energy Project

Stage 2:
Detailed design & fully functional
Regulatory body (within K.A.CARE)
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The regulations are being developed in 3 batches.

Regulation on licensing and regulatory oversight of nuclear facilities.
Regulation on leadership and management for safety.
Regulation on siting of nuclear facilities.
Regulation on design of nuclear facilities.
Regulation on safety assessment of nuclear facilities.
Regulation on construction and commissioning of a nuclear facility.
Regulation on radiation protection.
Regulation on emergency arrangements at nuclear facilities.
Regulation on nuclear security.

10. Regulation on nuclear safeguards.

11. Regulation on nuclear waste and roadmap for further development of Nuclear Safety Regulations
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Regulation on Conduct of Operations at Nuclear Facilities.
Regulations on Decommissioning of Nuclear Facilities.
Batch 2

General regulations for radiation protection .

Regulation on Nuclear and radiation transport regulations.

Regulation on planned exposures.

Batch 3 . Regulation on Emergency exposures.

Regulation on existing exposures.

w
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Component 4: Saudi Nuclear Regulator

The regulator is responsible for development of KSA regulatory framework.

Overview of regulatory team

(’

Regulatory framework [ 2017 [\

Develop regulatory framework, focusing

Establishment of Regulator

Establish an independentregulator, spin
off from K.A.CARE (budgeting and
organization independence)

e in the first phase on
EE 1. Licensing 4. Safeguards
0 2. Safety 5. Management System
3. Security 6. Siting
[ 2017 | )
Legislative framework
Support in development of legislative
framework: nuclear and liability laws
S
| 2018 |

Saudi National Atomic Energy Project

Key responsibilities of nuclear regulator

= Establishing, inspecting and enforcing the nuclear
regulations

= Providing independent, neutral, and factual
information about any issue related to nuclear
safety in the country

« Communicating regularly and proactively with
licensees, government, and population about
unusual events and recent safety developments

« Communicating with regulatory counterparts in
other countries

+ First point of contact when there is an abnormal
situation

= Work closely with the technical universities and
professional organizations to understand and
address the concerns of the scientific community

— Currently licensing KACST research reactor
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Thank You
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