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ABSTRACT

The provision of effective technical support is essential to optimize
the safe operation of nuclear power plants (NPPs) and to maximize their
availability and productivity. Renewed interest in new reactor build pro-
grams, not only in countries with already established nuclear programs
but also in many other countries with limited or no work force expe-
rienced in the design, licensing, construction and operation of nuclear
power plants, has resulted in a need for technical, scientific and support
organizations (TSOs) to support regulatory bodies in carrying out their
mandated responsibilities.

The regulatory body must have adequate legal authority, technical
and managerial competence, and human and financial resources to fulfill

its responsibilities;

Governments and regulatory bodies thus have an important responsi-
bility in establishing standards and establishing the regulatory framework
for protecting people and the environment against radiation risks. How-

ever, the prime responsibility for safety rests with the licensee.

The TSAOs (Technical and scientific assistance organization) are ex-
pected to provide expertise, professional output, independent technical
or scientific advice, competent judgment, services and assistance to the
operating organization. (TSAO) can be established within or outside the

utility that operates the plant, which can interface with various internal

1. Egyptian Nuclear and Radiological Regulatory Authority, Safety of Nuclear Fuel Cycle Department.
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and external organizations. All services and interfac-
es should be well defined and function effectively.

IAEA Safety Standard documents mentions that
the prime responsibility for safety must rest with the
person or organization responsible for facilities and
activities that give rise to radiation risks. Additional-
ly, the regulatory body shall obtain technical or other
expert professional advice or services as necessary
in support of its regulatory functions, but this shall
not relieve the operating organization of its assigned

responsibilities.

This paper discusses the Roles and
Responsibilities of TSOs and TSAOs, in strength-
ening the safety of NPPs. This work focuses on the
IAEA Safety Standard Documents, as references,
and the experience of some countries. Comparative
studies were performed to comply with current

Egyptian situation..

INTRODUCTION

technical support organization

(TSO) means an organization es-

tablished (internally and/or ex-

ternally) to provide support to the

NPP regulatory organization in
various areas, including specific research, engineer-
ing services, the development of technical improve-
ments, legal advice, analysis and testing to support
management decisions. Thus, the TSOs are expected
to provide expertise, professional output, indepen-
dent technical or scientific advice, competent judg-
ment, services and assistance to the regulatory orga-
nization. The TSAOs, established within or outside
the utility that operates the plant, interface with vari-
ous internal and external organizations. All services
and interfaces should be well defined and function

effectively. In general:

e ATSAO internal to an NPP (or a fleet of NPPs)

might have responsibilities ranging from mana-
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gerial support activities to technical oversight
of plant operations and performance, including
maintaining the design bases and managing the
configuration of the plant, and supporting near
and long term programs, as well as day to day
plant operation. These areas of support can be
provided by various means, such as operation
support, conducting quality surveillance on
installed and procured items, safety inspec-
tions, assessment and qualification walk downs,
design changes and design reviews, targeted
maintenance, emission monitoring, testing, etc.
In some plants, internal TSAO staff is grouped
into a separate and independent organizational
unit, while in others they are incorporated into
a broader managerial structure, serving as task

forces for achieving specific objectives.

¢ External TSAOs are organizations selected on
the basis of competence and performance. They
can be either large dedicated and multidisci-
plinary partners or contractors selected to fulfill
highly specialized tasks under specific contrac-
tual agreements. At the receiving end, the own-
er/operator design authority should be tasked
with the oversight and approval functions of any
changes affecting safety, configuration, and per-

formance or cost.

When a plant is being built, its design is an in-
tegrated process involving mainly external TSAOs
that range from the reactor supplier and the architect
engineer to the supplier and/or designers of individu-
al components. The owner/operating organization is
usually a customer of those entities but still bears the
full responsibility for the correctness and adequacy
of the design and configuration of the facility. In the
case of newcomer countries, a mature internal TSAO
is also needed as they deploy their new NPPs. Espe-
cially during construction and thereafter, gradually
increasing the capacity of internal technical support
may also be necessary to supplement and interface
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with the external TSAOs. A competent internal and/
or external TSAO can greatly support the nuclear
program leaders, the appointed governmental orga-
nizations and other stakeholders to develop feasibil-
ity studies, to review site and environmental studies
as part of the site selection process, and to provide all
necessary information to support decisions, during

the commissioning and operation phases.

To ensure that facilities are operated and activi-
ties conducted as to achieve the highest standards
of safety that can reasonably be achieved measures
have to be taken:

a. To control the radiation exposure of people and
the release of radioactive material to the envi-

ronment;

b. To restrict the likelihood of events that might
lead to a loss of control over a nuclear reactor
core, nuclear chain reaction, radioactive source

or any other source of radiation;

c. To mitigate the consequences of such events if
they were to occur.

They provide the basis for requirements and
measures for the protection of people and the en-
vironment against radiation risks and for the safety
of facilities and activities that give rise to radiation

risks, including, in particular, nuclear installations

Important Characteristics of Effective Regulatory
Body

a) Independence from utilization or promotion or-

ganizations;
b) Transparency to public and other stakeholders;

c) Full authority and responsibility to make deci-
sions on nuclear safety and security;

d) Competency to perform regulatory activities in-

cluding international obligations;

e) Full authority to obtain information;
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f) Easy access to external support services and le-

gal advice;

g) Authority to cooperate with international stake-
holders

IAEA Safety Standard

IAEA Safety Fundamental SF-1 (IAEA Fundamen-
tal Safety Principles, SF-1, Vienna, (2006)

Principle 1: Responsibility for Safety

The Prime Responsibility for Safety Must Rest
With the Person or Organization Responsible for
Facilities and Activities that Give Rise to Radia-
tion Risks.

Authorization to operate a facility or conduct
an activity may be granted to an operating organiza-
tion or to an individual, known as the licensee. The
licensee retains the prime responsibility for safety
throughout the lifetime of facilities and activities,
and this responsibility cannot be delegated. Other
groups, such as designers, manufacturers and con-
structors, employers, contractors, and consignors
and carriers, also have legal, professional or func-

tional responsibilities with regard to safety.
The licensee is responsible for:

- Establishing and maintaining the necessary

competences;
- Providing adequate training and information;

- Establishing procedures and arrangements to

maintain safety under all conditions;

- Verifying appropriate design and the adequate
quality of facilities and activities and of their as-
sociated equipment;

- Ensuring the safe control of all radioactive mate-
rial that is used, produced, stored or transported,

- Ensuring the safe control of all radioactive waste
that is generated.
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These responsibilities are to be fulfilled in accor-
dance with applicable safety objectives and require-
ments as established or approved by the regulatory
body, and their fulfillment is to be ensured through
the implementation of the management system.

Principle 8: Prevention of Accidents

All Practical Efforts must be made to Prevent
and Mitigate Nuclear or Radiation Accidents.

The most harmful consequences arising from
facilities and activities have come from the loss of
control over a nuclear reactor core. Consequently,
to ensure that the likelihood of an accident having
harmful consequences is extremely low, measures

have to be taken:

- To prevent the occurrence of failures or abnor-
mal conditions (including breaches of security)
that could lead to such a loss of control;

- To prevent the escalation of any such failures or

abnormal conditions that do occur;

- To prevent the loss of, or the loss of control over,

a radioactive source or other source of radiation.

IAEA General Safety Requirement(GSR) Partl
(IAEA, Governmental, Legal and Regulatory
Framework for Safety, Vienna, (2010)

Requirement 7: Coordination of Different
Authorities with Responsibilities for Safety

Where several authorities have responsibili-
ties for safety within the regulatory framework for
safety, the government shall make provision for the
effective coordination of their regulatory functions,
to avoid any omissions or undue duplication and to
avoid conflicting requirements being placed on au-
thorized parties.

Requirement 11: Competence for Safety

The government shall make provision for build-

ing and maintaining the competence of all parties
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having responsibilities in relation to the safety of fa-

cilities and activities.

As an essential element of the national policy
and strategy for safety, the necessary professional
training for maintaining the competence of a suffi-
cient number of suitably qualified and experienced
staff shall be made available.

The building of competence shall be required
for all parties with responsibilities for the safety of
facilities and activities, including authorized parties,
the regulatory body and organizations providing ser-
vices or expert advice on matters relating to safety.
Competence shall be built, in the context of the regu-

latory framework for safety, by such means as:
- Technical training;

- Learning through academic institutions and oth-
er learning centers;

- Research and development work.

IAEA GSR Part 1 (Governmental legal and Regu-
latory Framework for Safety). (IAEA, Safety of Nu-
clear Power Plants Design, SSR-2/1, Vienna, (2012).

Requirement 20: Liaison with Advisory Bodies
and Support Organizations.

The regulatory body shall obtain technical or
other expert professional advice or services as nec-
essary in support of its regulatory functions, but this
shall not relieve the regulatory body of its assigned
responsibilities.

Requirement 13: Provision of Technical Services

The government shall make provision, where
necessary, for technical services in relation to safety,
such as services for personal dosimetry, environ-

mental monitoring and the calibration of equipment.

Technical services do not necessarily have to be
provided by the government. However, if no suitable

commercial or non-governmental provider of the
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necessary technical services is available, the govern-
ment may have to make provision for the availability
of such services. The regulatory body shall autho-
rize technical services that may have significance for

safety, as appropriate.

IAEA Specific Safety Guides (SSG) — 12 (IAEA,
Licensing Process for Nuclear Installations, SSG-
12 (2010)

Obligations, Roles and Responsibilities of the
Applicant or Licensee

The applicant or licensee has the following ob-
ligations:

a) The applicant or licensee should have the capa-
bility within its own organization (either on-site
or within the organization as a whole) to under-
stand the design basis and safety analyses for
the nuclear installation, and the limits and con-
ditions under which it must be operated.

b) The applicant or licensee should exercise con-
trol over the work of contractors, understand the
safety significance of this work (‘intelligent cus-
tomer’ capability) and take responsibility for its
implementation.

¢) The applicant or licensee should have a design
capability and a formal and effective external re-
lationship with the original design organization
or an acceptable alternative.

Responsibilities of Regulatory Body Concerning
TSOs in Different Countries

The provider of TSOs does not replace the reg-
ulatory body when providing support. In instances
where the provider of TSOs support will need to in-
teract with interested parties, it should be made clear
that the regulatory body has approved such contact
and that the regulatory body retains its responsibili-

ties and makes the final decision.
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Responsibilities of the Egyptian Regulatory
Body (ENRRA)

a) The (ENRRA) shall set out procedures for meet-
ing the requirements for the various stages of the

licensing;

b) shall review and assess the safety case and the
environmental impact assessment for RWM
(Radiation Waste Management) facility and ac-
tivity;

c) shall provide for the issuing, amending, suspen-
sion or revoking of licenses, subject to any nec-
essary conditions.

d) Shall carry out activities to verify that the opera-
tor meets these conditions.

Egyptian TSOs

The Nuclear Safety Research Center (NSRC)
can acts as technical support organization for nuclear
and radiological facilities and activities in Egypt. It
can assist and support in:

a) Establishment/preparation of regulation and

guidelines;

b) In Authorizations (permit, approval, license,
etc);

¢) Performance of inspections of nuclear facili-

ties;
d) Review and assessment of PSAR and FSAR.

Responsibilities and Functions of the Regulatory
Body and TSO in India (AERB) (Bajaj, 2013)

The Atomic Energy Regulatory Board (AERB)
is the national authority for ensuring that the use of
ionizing radiation and nuclear energy does not cause
any undue risk to the health of workers, members of
the public and to the environment. AERB is respon-
sible for the stipulation and enforcement of rules and
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regulations pertaining to nuclear and radiological
safety.

Responsibilities
a) Development of safety documents

b) Safety review of nuclear and radiological instal-

lations

¢) Regulatory review of operating the nuclear and

radiological installations

Responsibilities and Functions of the Regulatory
Body and TSO in Turkey

Mission: The mission of TAEK is to ensure that
people and environment is protected from possible

harmful effects of ionizing radiation.

The mission of the Turkish Atomic Authority
(TAEK) is to lead the way for ensuring that Turkey
benefits from nuclear technology and to undertake

regulatory and inspectorial activities.
Function of RB in Turkey

a) Identification of basic policies and goals for nu-
clear safety, security and safeguards;

b) Preparation of regulations and guides;
¢) Review and Assessment;

d) Authorization;

e) Inspection;

f) Enforcement

TSO in Turkey

The role of main TSOs:

a) Assist in licensing process

b) Generate R&A guidelines and acceptance crite-
ria using licensing basis

¢) Review and assess PSAR and supplementary

documents and perform inspections
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d) Transfer knowledge and experience to DNS

Responsibilities and Functions of the Regulatory
Body and TSO in Finland

Regulatory Body and Supervisory Authorities in
Finland

a) Ministry of Trade and Industry (KTM) (Regu-
latory and Institutional Framework for Nuclear
Activities, Finland, OECD (2008).

b) The Nuclear Energy Act (No. 990/1987) pro-
vides that the Ministry of Trade and Industry
Kauppa-jateollisuusministeri6 — KTM) has
overall responsibility for the use of nuclear en-
ergy in Finland (Section 54). It is also respon-
sible for coordinating Finland’s participation in
the activities of international bodies and repre-
sents Finland in the International Atomic Ener-
gy Agency (IAEA), the OECD Nuclear Energy
Agency (NEA) and the Nordic Nuclear Safety
Research Program (NKS).

The Ministry plays a central role in the licens-
ing system established under the nuclear energy
act. Even where it is for the Government to make
a decision on the construction of a new power
reactor, the Ministry is responsible for coordi-
nating and supervising the lengthy and complex
application procedure which involves numerous
other ministries, national and local authorities’

and public hearings.

The Ministry also supervises the implementation
of Finland’s statutory provisions on waste man-
agement, and in particular has responsibility for
administering the State Nuclear Waste Manage-
ment Fund and for assessing and receiving the
financial securities required from nuclear opera-
tors under the Nuclear Energy Act.

The Ministry of Trade and Industry is assisted
by the national Advisory Committee on Nuclear
Energy in the preparation of the most important
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matters related to nuclear energy. In respect of a
prosecution for an offence under the Nuclear En-
ergy Act it is provided in the act that the prosecu-
tor must ask for a statement on the matter from
the Ministry before initiating prosecution. (Reg-
ulatory and Institutional Framework for Nuclear
Activities, Finland, OECD (2008).

Ministry of Social Affairs and Health

The Ministry of Social Affairs and Health has
administrative and financial responsibility for
the Radiation and Nuclear Safety Authority.

The Ministry of Social Affairs and Health devel-
ops and guides policies relating to social protec-
tion, social welfare and health care. It defines the
main lines of social and health policy prepares
legislation and key reforms and monitors their
implementation. It also handles the necessary

links with the political decision-making process.

The Ministry is the supreme authority in charge
of the supervision and guidance related to the
protection of the population against harmful ra-
diation. In practice, the Ministry of Social Af-
fairs and Health drafts the legislation and other
regulations on radiation protection, draws up of-
ficial statements on radiation protection issues
and monitors and guides the development and
implementation of radiation issues. The actual
actor and supervisor in both protection and other
radiation legislation issues are the Radiation and
Nuclear Safety Authority (STUK). It acts under
the direction of the Ministry in respect of issues

governed by the health protection act.
Ministry of the Interior

The responsibilities of the Ministry of the Interi-
or include that of protection of the general public
in the event of an emergency, including a nuclear
incident. The nuclear energy act requires that the
Ministry be consulted at various stages of the li-
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censing process.

The Department for Rescue Services of the Min-
istry of the Interior is responsible for the preven-
tion of fires and other accidents, operative rescue
activities and civil defense. The rescue services
aim to ensure the safety of people in every possi-
ble situation, from day-to-day incidents to major
disasters and the threat of war. The Department
for Rescue Services organizes and coordinates
sensational rescue services, and monitors the

availability and standard of rescue services.
Ministry of the Environment

The Nuclear Energy Act provides that the Min-
istry of the Environment must be consulted on
various aspects of the regulation of activities
involving nuclear energy and radiation hazards.
Prominent amongst these aspects are issues re-
lating to emergency planning and nuclear waste

management.
Ministry of Foreign Affairs

Licensing authorities must seek comments from
the Ministry of Foreign Affairs in relation to cer-
tain applications to export nuclear material. The
political department deals with issues such as
arms control, defense materiel export issues, de-
fense materiel operation and international export

control cooperation.

TSOs in Finland

a.

Advisory Committee on Nuclear Energy

The Nuclear Energy Act (No. 990/1987) pro-
vides for the creation of a permanent consulta-
tive Committee on Nuclear Energy Issues. The
Committee is appointed by the Government and
works in conjunction with the Ministry of Trade
and Industry.

Advisory Committee on Nuclear Safety
The Nuclear Energy Act (No. 990/1987) also
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provides for the creation of a permanent con-
sultative Committee on Nuclear Safety Issues.
The Committee is appointed by the Government
and works in conjunction with the Radiation and
Nuclear Safety Authority.

Public and semi-public agencies

- Finnish Radiation and Nuclear Safety Au-
thority (STUK)

- Legal status

The Finnish Radiation and Nuclear Safety Au-
thority (Sdteilyturvakeskus— STUK) was established
by Act No. 1069/1983. The act sets out the general
functions of the authority, while more detailed provi-
sions as to its structure and operations are contained
in the ordinance on the Finnish Radiation and Nucle-
ar Safety Authority (No. 618/1997).

The authority is an independent body carrying
out statutory functions; however it is linked to an ad-
ministrative level with the Ministry of Social Affairs
and Health.

Responsibilities of TSOs in Finland

The regulatory authority’s principal functions
are to prevent harmful effects of radiation, to reg-
ulate the safe use of nuclear energy and radiation,
to carry out research on radiation protection and to
provide training and information. The STUK activi-
ties are implemented in the following areas; nuclear
safety regulation, radiation practices regulation, re-
search, environmental radiation monitoring, com-
munication, emergency preparedness and contract-
ed services (1983 Act establishing the authority).
Other legislation confers specific powers and duties
on the authority. The Nuclear Energy Act, for ex-
ample, gives the authority overall responsibility for
the regulation of nuclear safety, physical protection,
safeguards and emergency planning in the nuclear
context. In order to carry out these functions, the au-
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thority is required by various provisions of the act to
participate in the licensing process, impose license
conditions and enforce their compliance, establish
and ensure compliance with rules and regulations,
provide expert advice to other authorities and carry
out research and development work. All other state
authorities are obliged to consult the authority if a
nuclear safety issue arises. Similarly, the authority
is the body responsible for administering the licens-
ing system established by the radiation protection act
and for monitoring and enforcing the other require-

ments of that act.

STUK supervises also Posiva’s research center
, development and planning work for the final dis-
posal of spent nuclear fuel and the activities of the
nuclear power company’s on treatment, storage and
final disposal of low-and intermediate reactor waste.
STUK also controls the safety of the transportation

of nuclear waste and radioactive materials.

CONCLUSION
From this study we can conclude that:

1- The regulatory body shall obtain technical or
other expert professional advice or services as
necessary in support of its regulatory functions,
but this shall not relieve the regulatory body of
its assigned responsibilities.

2- The provider of TSOs does not replace the regu-
latory body when providing support.

3- The government shall make provision, where
necessary, for technical services in relation to
safety, such as services for personal dosimeter,
environmental monitoring and the calibration of

equipment.

4- Where several authorities have responsibilities
for safety within the regulatory framework for
safety, the government shall make provision for

the effective coordination of their regulatory
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functions, to avoid any omissions or undue du-
plication and to avoid conflicting requirements

being placed on authorized parties.
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