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FOREWORD

At a Special Session of the IAEA General Conference in September 1986,
it was suggested that the IAEA could play a role in assisting Member States in
the enhancement of their regulatory practices with the objective of increasing
the confidence of the international community in the safety of nuclear power
programmes. This suggestion was discussed at an Expert Working Group on
International Co-operation in Nuclear Safety and Radiation Protection held in
November 1986, and it was agreed that the IAEA should develop a programme for
the survey of regulatory practices in Member States.

As the first stage of this programme, the Agency initiated an IAEA
Questionnaire on Regulatory Practices in Member States with Nuclear Power
Programmes and summarized the results of an analysis of replies to the
questionnaire, issued as IAEA-TECDOC-485 (October 1988).

The replies to this general questionnaire indicated the desirability of
obtaining more detailed information on particular aspects of regulatory
activities such as regulatory inspection and enforcement. Such an additional
effort was endorsed at the International Symposium on Regulatory Practices and
Safety Standards for Nuclear Power Plants held in November 1988 in Munich,
Germany, and subsequently by the IAEA Nuclear Safety Standards Advisory Group
(NUSSAG) in April 1989.

The IAEA Questionnaire on Inspection and Enforcement by the Regulatory
Body for Nuclear Power Plants, drafted by a group of consultants and IAEA
staff members in August 1989, was initiated as a follow-up to the general
questionnaire on regulatory practices.

This questionnaire on inspection and enforcement was sent on
3 October 1989 to 31 Member States in which nuclear power plants are under
construction and/or in operation. Replies to the questionnaire received from
26 Member States were analysed by IAEA staff members with the assistance of
consultants in order to identify the main differences in approach and
important aspects of inspection and enforcement by the regulatory body for
nuclear power plants. This report is the summary, report on the results of the
analysis of the replies to the questionnaire from 26 Member States.
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1. INTRODUCTION

1.1. BACKGROUND

In 1987, the IAEA initiated a survey of regulatory practices in Member
States with nuclear power programmes as part of its activities to assist
Member States in the enhancement of their regulatory practices. The results
of that survey were published as IAEA-TECDOC-485, "Analysis of Replies to an
IAEA Questionnaire on Regulatory Practices in Member States with Nuclear Power
Programmes"/ in 1988.

One of the conclusions of IAEA-TECDOC-485 was that a more detailed
survey could be initiated for the specific areas where significant variations
in regulatory practices had been identified. This questionnaire on inspection
and enforcement is in response to that conclusion.

1.2. OBJECTIVES OF THE SURVEY

The objectives of the survey were to collect information on current
regulatory practices in inspection and enforcement in Member States where
nuclear power plants are under construction and/or in operation in order to
determine the philosophical approach to regulatory inspection, how this
philosophical approach is implemented by the regulatory body, and, finally,
what it considers to be the strong features of its regulatory inspection and
enforcement practices.

1.3. STRUCTURE OF THE QUESTIONNAIRE

The questionnaire consisted of five parts, namely: Part 1 —
Regulatory Inspection Framework; Part 2 — Regulatory Inspection Programme;
Part 3 — Techniques of Regulatory Inspection; Part 4 — Enforcement; Part 5
— Systematic Evaluation of Inspection Findings.

The questionnaire corresponds approximately to the structure of IAEA
Safety Series No. 50-SG-G4 entitled "Inspection and Enforcement by the
Regulatory Body for Nuclear Power Plants", (published in 1980). In addition
to this, some questions were set in order to identify how systematic
evaluation of regulatory inspection findings is conducted in Member States.

The full questionnaire is appended to this document.



1.4. THE NUMBER OF REPLIES

The questionnaire was sent in October 1989 to 31 Member States in which
nuclear power plants are under construction and/or in operation and replies
were received from 26 Member States.

These 26 Member States were:

Argentina
Belgium
Canada
China
Czechoslovakia
Finland
France *German Dem. Rep.
Germany, Fed. Rep.
Hungary
India
Japan
Korea, Rep. of

Mexico
Netherlands
Pakistan
Poland
Romania
South Africa
Spain
Sweden
Switzerland
USSR
United Kingdom
USA
Yugoslavia

This report was compiled before the recent reunification of Germany.

The replies to this questionnaire are considered to be representative,
since the responses received cover 418 of the 426 nuclear power reactors
presently in operation (as of 31 December 1989) and 91 of the 98 nuclear power
reactors presently under construction, i.e. about 98% of operating plants and
93% of plants under construction .

The replies from these 26 countries have been analysed to identify the
main differences in approach and the important features of regulatory
practices. The results of this analysis are stated in detail in Section 2.

1.5. TREATMENT OF THE RESULTS OF THE REPLIES

The analysis of the replies to this questionnaire identifies the main
differences in approach and the important features of regulatory practices in
Member States. Comments are presented as appropriate. For the countries

Statistics obtained from IAEA Power Reactor Information System.



where there are more than two regulatory bodies, the replies are analysed
focusing on the activities of the regulatory body in charge of safety control
of nuclear power installations. The replies to the questionnaire are treated
in confidence by the IAEA and the report ensures that no information is
attributable to any particular Member State.

1.6. DEFINITION OF THE TERM 'REGULATORY BODY1

In this report the term 'regulatory body1 is used to mean a national
authority or a system of authorities designated by a Member State, assisted by
technical or other advisory bodies and having a legal authority for conducting
the licensing process, for issuing licences and thereby for regulating nuclear
energy facilities. In addition the terminology used in the questionnaire is
meant to be consistent with the definitions used in the IAEA Nuclear Safety
Standards (NUSS - Safety Series No. 50).



2. RESULTS OF THE ANALYSIS

2.1. REGULATORY INSPECTION FRAMEWORK

22.1.1. Regulatory body for inspection (Ql.l)

All the countries replying (26/26) have a regulatory body in charge
of inspection for nuclear safety. In 15 countries, a single regulatory body
carries out regulatory inspections for nuclear safety and radiation protection
of workers. In six countries/ inspections for nuclear safety and for
radiation protection respectively are carried out by independent regulatory
bodies.

Two of these countries have a regulatory body in charge of inspection
of pressure vessels in addition to the regulatory body mentioned in the
previous paragraph, and one country comments that the regulatory body conducts
inspections of boilers and pressure vessels in a nuclear power plant in
co-operation with the provincial government agency responsible for them. Two
countries comment that the regulatory body is responsible for inspection of
fire protection, and another two countries state that the regulatory body is
responsible for emergency planning and preparedness. Two other countries
comment that the regulatory body is in charge of inspection for physical
protection.

2.1.2. Legal authorization of the regulatory body (Q1.2, Q1.3)

(1) Twenty-four countries answer that the regulatory body possesses legal
authority to establish and issue binding requirements, standards and
regulations which, among other things, serve as the basis for
inspection. One country states that one of the regulatory bodies does
not have such authorization but that the others do have.

The number in brackets after the subtitle is the question number in the
questionnaire. The usage is followed hereinafter in the report.
The first number in parentheses is the number of countries giving the
same answer to the question. The second number is the total number of
countries answering the question. For example, (20/22) means that, of
22 replies to this question, 20 countries give the same answer, and
that the other four countries of the 26 provide insufficient or unclear
information. This is followed hereinafter in the report.
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(2) Twenty-three countries answer that the regulatory body possesses the
legal authority to enter at any time for inspection purposes the
premises of any nuclear power plant or related vendor establishment.

One country comments that inspection, in some cases, is subject to
agreements for on safety or confidentiality reasons (e.g. for
industrial protection purposes). Another country indicates that the
regulatory inspection schedule is made known in advance to vendors or
subcontractors. A third country comments that inspectors have limited
authority to inspect the premises of vendors.

(3) Twenty-five countries answer that the regulatory body possesses legal
authority to require the preparation of, to have access to within a
reasonable time, and to be supplied with such reports and documents
from applicants/licensees and their vendors as are essential for the
discherge of its inspection responsibilities.

One country comments that the regulatory body, in some cases, is
subject to advanced agreement for safety or confidentiality reasons
(e.g. for industrial protection purposes).

(4) Twenty-two countries answer that the regulatory body possesses legal
authority to secure the co-operation and support of each of the various
governmental bodies and consultants possessing inspection related
competence or qualifications. In one country, the regulatory body has
no authority to require actions of other governmental agencies, but
appropriate support is obtained, where necessary, by informal or formal
co-operative agreement.

One country comments that the co-operation and support of each of the
various governmental bodies is mostly based on working agreements and
that, at present, consultants are not involved in inspection activities,

(5) In 18 countries, the regulatory body possesses legal authority to
communicate inspection information, findings, recommendations and
conclusions among the various bodies as necessary. In one country, the
regulatory body has no such authorization but may obtain appropriate
support from other governmental agencies, where necessary, by informal
or formal co-operative agreement. One country where there are more
than two regulatory bodies states that one of the regulatory bodies has
no such authorization but the others do have.
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One country comments that the regulatory bodies may obtain co-operation
and support from various other governmental bodies, mostly based on
working agreements.

(6) In all the countries answering this question (25/25), the regulatory
body possesses legal authority to require licensees promptly to inform
the regulatory body of conditions, events or developments which could
prejudice safe operation of the nuclear power plant.

(7) Twenty-three countries answer that the regulatory body possesses legal
authority to require licensees to comply within a reasonable period of
time with all decisions and enforcement actions of the regulatory
body. One country where there are more than two regulatory bodies
comments that one of the regulatory bodies does not have such
authorization but the others do have.

All the countries noted in the foregoing answer that they have the
principal laws, ordinances, decrees or other legal provisions to provide the
above authority. Authorizations mentioned in (1) to (5) corresponds to
authorizations laid down from (1) to (5) of Section 2.4.1 of IAEA Safety
Series No. 50-SG-G4. The review indicates that the provision of Section 2.4.1
is reflected in the legal framework of all the answering countries.

2.1.3. Distribution of inspection functions (Q1.4)

All of the countries answering the question (23/23) indicate that the
regulatory body and the licensee have separate inspection programmes, and the
regulatory body ensures that the licensee perform its inspection programmes
properly. One country notes that the regulatory body's primary emphasis is on
ensuring that the licensees develop and implement effective programmes for
accomplishment of all activities important to safety.

2.1.4. Factors for good regulatory inspection (Q1.5, Q1.6)

Important factors for ensuring good regulatory inspection are listed by
each country. These factors, which vary widely from country to country, are
listed in Table I.
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TABLE I. MAIN FACTORS FOR GOOD REGULATORY INSPECTION

Factors associated with Number of responses

1.
2.
3.
4.

5.
6.
7.
8.

9.
10.
11.

Training of inspectors
Development of inspection methodologies
Well qualified inspectors
Frank communication between the Regulatory
Body and the licensees

Systematic inspection programme
Standardization of inspection
Technical support
Distribution of resources

(e.g. manpower, equipment)
Data filing
Experience
Clear licence conditions

16
12
6

4
4
4
3

2
2
2
2

Besides the factors listed in Table I, the following items are reported
as factors: adequate selection of inspection items; adequate inspection
schedules; appropriate inspection team composition; follow-up of inspection
findings; independence of the regulatory body from the organization in charge
of nuclear power promotion; and development of codes and guidelines.

Table I indicates that many countries answering the question (16/23)
regard training of inspectors as an important factor for ensuring good
regulatory inspection. In this connection, it should be noted that 14
countries regard the factors associated with qualification and training of
inspectors as the most important.

2.1.5. New inspection methodologies (Q1.7)

Fifteen countries state that they have plans to implement new
inspection methodologies and eight countries have no plans. Although two
countries state that they have no plans for the immediate future, one of the
two has currently contracted for research on human performance monitoring and,
in the other country, a PRA programme is being carried out in order to
evaluate in advance the consequences of actions to be implemented.

Some examples of new inspection methodologies, which 15 countries
mention, are as follows: extensive and systematic inspection programmes, thus
leading to reducing the number of inspections and making each inspection more
extensive by including several experts with different areas of special
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knowledge; posting inspectors at plant sites and training of inspectors;
promoting standardization of inspections; new programmes for spare parts
acquisition; programmes for in-service inspections; introduction of PSA to
inspections; and programmes for environmental qualification inspections.

2.1.6. Qualifications of inspectors (Q1.8)

In almost all the countries (20/25), requisite qualifications for
inspectors include a college degree, university degree or the equivalent. Two
countries state that they have qualification examinations besides the
qualifications mentioned. One country with two regulatory bodies states that
one has qualification requirements for inspectors but the other does not. One
country states that inspectors need not necessarily have a degree if they are
qualified with six years' experience.

Work experience varies from country to country and also from inspector
grade to inspector grade. The minimum work experience is one year and the
maximum is more than 15 years. It is generally observed that higher level
inspectors have longer experience.

In many countries, training programmes are set up for inspectors. They
vary depending on country and inspector grade. Nine countries state that they
train inspectors by on-the-job training. One country comments that individual
training is conducted, followed by qualification examinations every three
years.

2.1.7. The number of regulatory inspectors (Q1.9)

The number of regulatory inspectors varies from country to country.
The number of regulatory inspectors in 21 countries is listed in Table II.
The number of regulatory inspectors per power plant is listed in Table III.

Locations of inspectors vary from country to country. Functions of
inspectors also vary, depending on the country and the location of the
inspectors. In five countries, the regulatory body has inspectors at regional
offices, and 15 countries use resident inspectors. In 11 countries, external
inspectors or consultants are used for specific areas such as in-service
inspection, welding inspection, inspection of pressure boundary components,
material inspection, etc.
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TABLE II. NUMBER OP REGULATORY INSPECTORS

Number of regulatory Number of countries
inspectors (N)

1. N > 500

2. 500 > N > 100

3. 100 > N > 20

4. 20 > N > 4

5. 4 > N

1

3

8

8

1

TABLE III. NUMBER OF REGULATORY INSPECTORS PER POWER REACTOR

Number of regulatory inspectors Number of countries
per power reactor (N/R)

1. N/R > 16 2
2. 16 > N/R > 8 1
3. 8 > N/R > 4 7
4. 4 > N/R > 2 7
5. 2 > N/R 4

2.2. REGULATORY INSPECTION PROGRAMME

2.2.1. Number of nuclear power plants (Q2.1)

In the 26 countries which replied to the questionnaire/ 418 nuclear
power plants are in operation and 91 plants are under construction. As of 31
December 1989, there were 426 nuclear power plants in operation and 98 nuclear
power plants under construction around the world.
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Twenty-six countries having 98% of operating nuclear power plants and
93% of nuclear power plants under construction around the world, responded to
the questionnaire. This indicates that the questionnaire responses constitute
a representative survey.

2.2.2. Stages covered by the inspection programme (Q2.2)

Fourteen countries answer that the current inspection programme covers
all the stages of pre-construction, construction, commissioning, operation and
decommissioning. One of these countries comments that inspection for the
pre-construction stage is conducted to a limited extent. In another country,
inspection for siting is not covered, and in another country which imports the
main nuclear power plant components, inspection during the stage of
pre-construction and construction is mainly limited to the certificates for
the facilities supplied. Six countries answer that inspection for
decommissioning is a future matter or is not covered.

Some countries (6/26) answer on the basis of their current inspection
programmes and do not describe activities that are not presently carried out.
However, it may be considered that all the countries have inspection
programmes covering the current status of nuclear power plants.

2.2.3. Inspection areas during the pre-construction stage (Q2.3)

(1) Seventeen countries state that inspection activities include
verification of site characteristics, excavation and earthworks. Three
countries do not include these areas. One country states that site
characteristics are verified as a part of the examination for the Reactor
Establishment Permit, at the stage of detailed design. One country states
that site characteristics are evaluated as part of the evaluation of the site
and the plant concept. Another country states that the main emphasis with
regard to the site characteristics is on the cooling arrangements.

Inspection methods for this area vary from country to country.
Inspection means listed by some countries include the use of consultants in
the more sensitive areas (e.g. tornadoes, earthquakes, etc.); reviews of site
geotechnical, meteorological and demographic factors; reviews of all civil
works in advance; on-site inspections and inspection of documents with regard
to site conditions; site inspections for determining basic site related
factors leading to design inputs; site surveys to verify the reported of the
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characteristics site geological layer; management reviews, audits and
surveillance to verify control of vendor services and products; evaluation of
site characteristics such as seismic and tectonic data, hydrology, meteorology
and population distribution and a limited conducting of on-site inspections
during excavation; sampling reviews of the applicant's construction
specifications and related procedures and records; and direct observation of a
large variety of geotechnical and foundation activities.

(2) Eighteen countries state that the regulatory body verifies through
inspection that the licensee has an organizational structure and competent
personnel for planning and conducting quality assurance activities. Two
countries state that the regulatory body does not verify this. One of these
two countries states that the specialists of the regulatory body, during the
licensing procedure, scrutinize the organizational structure, the competence
of personnel, the capability to develop the necessary procedures and equipment
to control and evaluate its quality assurance activities. In this country,
the same regulatory practices are applied to the practices associated with the
regulatory body's verification of the licensee activities (refer to
sub-questions (3), (4) and (5) regarding procedures, vendor services and
records). The other of these two countries states that overall quality
assurance activities are verified at the stage of detailed design. In this
country this regulatory practice is also applied to the practices associated
with the regulatory body's verification of the licensee activities (refer to
sub-questions (3), (4) and (5)) regarding procedures, vendor services, and
records.

The inspection methods used to verify the licensee organizational
structure and the competence of personnel associated with functions mentioned
in the foregoing paragraph vary from country to country. Inspection methods
described by some countries include requiring the licensee to submit full
details of its quality assurance programmes for regulatory body review as a
prerequisite for licensing approvals; carrying out random inspections of
several units of the same series because the nuclear power plants are
standardized; requiring personnel associated with quality control and quality
assurance to be specialists; verifying quality assurance audits and
surveillance; and requiring a quality assurance group and a quarterly report
verified by review and audit. One country notes that verification will be
done more systematically for future projects and that quality assurance
activities associated with civil engineering will be reviewed before the
construction starts. Another country states that the regulatory body performs
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selective examinations of the applicant's organization, and examines the
education, training and experience of personnel planning and performing
quality assurance activities.

(3) In 18 countries, the regulatory body verifies that the licensee has the
capability to develop all necessary procedures and instructions to guide,
control and verify the conduct and evaluation of its quality assurance
activities. In two countries, the regulatory body does not do this. One
country states that documents associated with the licensee's quality assurance
activities are developed by subcontractors and that the regulatory body
supervises subcontractors as well by direct inspection of their resources and
by approval of most of the important documents of the industry. Verification
of a licensee's capability to develop all necessary procedures and
instructions varies from country to country.

(4) In 18 countries, the regulatory body verifies that the licensee has
adequately provided in its quality assurance programme for controlling the
quality of vendor services and products. In two countries the regulatory body
does not. Verification of the licensee's quality assurance programme varies
widely from country to country.

(5) In 18 countries, the regulatory body verifies that the licensee has the
means to develop, maintain and make accessible to the regulatory body all
necessary quality assurance records and documents. One country states that a
specific review on this topic is not considered necessary at this stage and a
well developed recording system is essential to cope with the regulatory
inspections during the construction stage.

Verification of the licensee's quality assurance records and documents
varies between countries. One country comments that the regulatory body
verifies by inspection that an adequate record system is in place and
periodically examines on a sampling basis whether necessary records have been
established and maintained. Another country comments that the regulatory body
and its independent consultants review the necessary quality assurance records
and documents. Also, by inspecting the licensee's archives, this regulatory
body verifies that all important technical data and information are stored and
accessible and, for civil construction and main mechanical equipment, copies
of these data are also stored by the regulatory body or its independent
consultant.
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2.2.4. Inspection effort during the construction stage by area (Q2.4)

Table IV shows the percentage of effort in each major area during the
construction stage in 14 countries. Table V, which is drawn up based on Table
IV, shows the maximum, the minimum and the average percentage of effort in
each major area during the construction stage.

TABLE IV. PERCENTAGE OF EFFORT BY INSPECTION AREA DURING THE CONSTRUCTION STAGE

Country
Area A B C D E F G H I J K L M N

(1) Mixing and placement of
concrete and its
reinforcement 6 2 15 0 1 0 5 17 5 10 20 6 5 20

(2) Residual and emergency heat
removal systems and
ultimate heat sinks 10 15 10 12 15 5 10 3 10 5 5 13 10 8

(3) Safety related steel
framework and structure 8 5 10 12 1 7 10 5 10 5 10 7 10 2

(4) Reactor pressure vessel and
its internals 10 15 15 12 8 15 8 11 15 5 10 7 10 25

(5) Other major components (such
as pumps and valves) 7 5 8 12 10 8 5 22 5 10 5 5 10 15

(6) Primary coolant pressure
boundary 7 15 12 12 10 16 10 9 10 10 10 15 10 15

(7) Large safety related vessels
a n d tanks 9 4 6 1 0 7 5 3 1 1 5 5 5 3 5 2

(8) Safety related piping
systems and their supports 7 10 4 10 10 20 2 3 10 10 10 3 5 2

(9) Electrical and power
generation systems 7 10 5 5 10 10 10 9 5 10 5 12 5 2

(10) I s C systems 9 15 4 5 10 10 30 3 10 10 5 9 10 5

(11) Electrical and mechanical
penetrations 7 2 7 5 3 4 2 2 5 5 5 8 1 0 2

(12) Heating, ventilation air
conditioning and
filtration systems 7 2 2 5 2 0 2 3 5 5 5 6 5 2

(13) Others 6 0 2 0 1 3 0 3 2 5 1 0 5 2 5 0
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TABLE V. MAXIMUM, MINIMUM AND AVERAGE PERCENTAGES OF EFFORT FOR INSPECTION
AREAS DURING THE CONSTRUCTION STAGE IN 14 COUNTRIES

Area

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Mixing and placement of
concrete and its
reinforcement

Residual and emergency heat
removal systems and
ultimate heat sinks

Safety related steel
framework and structure

Reactor pressure vessel and
its internals

Other major components (such
as pumps and valves)

Primary coolant pressure
boundary

Large safety-related vessels
and tanks

Safety related piping
systems and their supports

Electrical and power

Maximum Minimum Average

20 0 8

15 3 9

10 1 7

25 5 12

22 5 9

16 7 11

11 2 6

20 2 8

generation systems

(10) I & C systems

(11) Electrical and mechanical
penetrations

(12) Heating, ventilation, air
conditioning and
filtration systems

(13) Others

12

30

10

7

13

2

3

2

0

0

7

10

5

4

4
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According to these tables, an average of 12% of the inspection effort
is applied to the areas of reactor pressure vessel and its internals and
primary coolant pressure boundary. Both of these areas are associated with
significant safety components.

With regard to other areas described as 'other' in the table, two
countries list an inspection area related to containment and another two
countries list an inspection area related to waste management.

2.2.5. Efforts of inspections before fuel loading (Q2.5)

Table VI shows percentage of effort of regulatory inspections, by types
of inspections, in 15 countries, with regard to those activities and tests
performed before fuel loading by the licensee to demonstrate that components,
systems and structures function properly and conform to operational
requirements. It also demonstrates that regulatory inspection effort varies
from country to country.

TABLE VI. PERCENTAGE OF INSPECTION FOR EFFORT ACTIVITIES AND TESTS PERFORMED BEFORE FUEL LOADING BY TYPE
OF INSPECTION IN 15 COUNTRIES

Country
Type o f inspection A B C D E F G H I J K L M N O

(1) Examination of documented
procedures to verify
compliance with review and
assessment conclusions 20 25 25 25 10 33 30 25 30 30 40 12 50 30 20

(2) Review of the implementation
of these procedures 15 25 30 20 15 1 15 25 5 20 30 64 20 30 20

(3) Direct observation of the
key pre-operational tests 35 25 20 40 25 33 50 25 50 25 20 14 10 15 50

(4) Examination of the results
of selected tests 30 25 25 15 50 33 5 25 15 25 10 10 20 25 10
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Table VII, which is based on Table VI, shows the maximum, the minimum
and the average percentage of effort of inspection to activities and
testsperformed before fuel loading. It indicates that, on the average, rather
similar proportions of inspection effort are applied to the four types of
inspection.

TABLE VII. MAXIMUM, MINIMUM AND AVERAGE PERCENTAGE OF INSPECTION EFFORT FOR
ACTIVITIES AND TESTS PERFORMED BEFORE FUEL LOADING BY TYPE OF INSPECTION IN
15 COUNTRIES

Type of inspection Maximum Minimum Average

(1) Examination of documented
procedures to verify
compliance with review and
assessment conclusions 50

(2) Review of the implementation
of these procedures 64

(3) Direct observation of the
key pre-operational tests 50

(4) Examination of the results of 50
selected tests

10

10

5

27

22

29

22

Only one country specifies the percentage effort in each major area by
types of inspections and the percentage is shown in Table VIII.

TABLE VIII. EXAMPLE PERCENTAGES OF EFFORT OF REGULATORY INSPECTION IN EACH
MAJOR AREA BY TYPES OF INSPECTIONS IN ONE COUNTRY

System

Type of inspection3

1 2 3 4

Reactor protection
Emergency core cooling
Containment
Emergency power supply
Instrumentation and control
Reactor coolant

40
50
55
20
40
20

10
10
20
20
10
10

30
10
5

50
25
50

20
30
20
10
25
20

1. Examination of documented procedures to verify compliance with
review and assessment conclusion.

2. Review of the implementation of these procedures.
3. Direct observation of the performance of key pre-operational

tests.
4. Examination of the results of selected tests.
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2.2.6. Types of inspections prior to initial criticality (Q2.6)

Many countries state that typical types of inspections — namely,
examination of documented procedures to verify compliance with review and
assessment conclusions, review of the implementation of these procedures,
direct observation of the performance of significant tests and examination of
the results of selected tests — are applied to inspections associated with
initial receipt and storage of the fuel, fuel loading activities, fluid
systems testing prior to criticality and initial criticality. Two countries
state that regulatory inspections are not conducted for initial receipt and
storage of the fuel, but that other regulatory inspections are conducted for
fuel loading testing prior to criticality and initial criticality.

2.2.7. Types of inspection for power ascension testing (Q2.7)

Many countries state that some or all the typical types of inspections
— namely, examination of documented procedures to verify compliance with
review and assessment conclusions, review of the implementation of these
procedures, direct observation of the performance of key tests and examination
of the results of selected tests — are applied to inspections conducted with
regard to power ascension testing of the nuclear power plant.

2.2.8. Particular inspection areas during the operation stage (Q2.8)

Table IX shows the percentage of effort for particular inspection areas
— namely, plant operational performance, maintenance and modifications,
licensee's quality assurance activities, technical support and safety
evaluations and other areas of regulatory interest — during the operational
stage, in 19 countries. Table X, which is based on Table IX, shows the
maximum, the minimum and the average percentage of effort for particular
inspection areas during the operational stage. This table indicates that
primary emphasis in inspection efforts is on the areas of plant operational
performance and maintenance and modifications.
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TABLE IX. PERCENTAGE OF EFFORT FOR PARTICULAR INSPECTION AREAS DURING THE OPERATION IN 19 COUNTRIES

Country
Area A B C D E F G H I J K L M N O P Q R S

(1) Plant Operational
Performance such as
operator training and
competence operating
procedures, limits and
conditions/ routine
plant operations, and
emergency response
planning and
procedures 25 55 52 30 10 25 50 35 35 30 45 10 35 21 40 40 25 25 25

(2) Maintenance and
Modifications such as
programmes and
procedures, preventive
maintenance and
trending, in-service
inspection programmes
and results, and
surveillance testing 25 15 22 20 40 20 15 35 30 10 20 60 10 42 25 15 15 25 30

(3) Licensee's Quality
Assurance Activities
such as observation of
work activities,
auditing of programmes
and procedures, and
corrective action
programmes 15 10 5 10 5 20 5 15 10 20 20 10 10 8 15 15 15 10 25

(4) Technical Support and
Safety Evaluations
such as engineering
reviews of plant
changes, plant review
committee activities,
and reporting and
evaluation of
deficiencies 10 10 10 20 20 20 10 10 10 25 10 10 25 12 10 15 25 30 10

(5) Other Areas of
Regulatory Interest
such as fuel loading
and refueling,
environmental
monitoring, fire
prevention and
protection, physical
security and plant
access, radiological
protection, and waste
management 25 10 11 20 25 15 20 5 15 15 5 10 20 17 10 15 20 10 10
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TABLE X. MAXIMUM, MINIMUM AND AVERAGE PERCENTAGE OF EFFORT FOR PARTICULAR
INSPECTION AREAS DURING THE OPERATIONAL STAGE IN 19 COUNTRIES

Area Maximum Minimum Average

(1) Plant Operational Performance, such
as operator training and competence,
operating procedures, limits and
conditions, routine plant operations,
and emergency response planning and
procedures 55 10 32

(2) Maintenance and Modifications, such
as programmes and procedures,
preventive maintenance and trending,
in service inspection programmes
and results, and surveillance
testing 60 10 26

(3) Licensee's Quality Assurance
Activities, such as observation of
work activities, auditing of
programmes and procedures, and
corrective action programmes 25 5 13

(4) Technical Support and Safety
Evaluations, such as engineering
reviews of plant changes, plant
review committee activities, and
reporting and evaluation of
deficiencies 30 5 15

(5) Other Areas of Regulatory Interest,
such as fuel loading and refuelling,
environmental monitoring, fire
prevention and protection, physical
security and plant access,
radiological protection, and waste
management 25 5 14
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2.2.9. Inspection experience during the decommissioning stage (Q2.9)

Seventeen countries answer that the regulatory body does not have any
inspection experience with regard to the decommissioning stage. Seven
countries have inspection experience in this area. Three of these countries
have a limited experience of decommissioning of research reactors or a small
experimental nuclear power plant. One country states that the regulatory body
has little inspection experience because the decommissioning programme for a
single nuclear plant has not been finished.

The inspection efforts for decommissioning are described by a few
countries. One country states that decommissioning activities have not
resulted in any unusual inspection problems. These inspections have been
performed on a case by case basis and have focused on the adequacy of licensee
activities properly to control potential radiation hazards to both workers and
the public.

2.2.10. Special inspections (Q2.10—Q2.12)

(1) In all countries (23/23), special inspections are carried out, whether
they are formalized or not, as the result of a specific identified problem,
concerns of an inspector, or a history of incidents or deficiencies.

One country comments that identified generic problems often lead to a
planned series of special team inspections, such as inspections which provide
a more extensive examination of maintenance, emergency operating procedures
and electrical distribution systems. These planned team inspections
frequently result in changes or additions to the routine inspection programme
to ensure that the routine programme adequately covers the identified problem
areas.

Seven countries regard a history of incidents or deficiencies as the
strongest initiating reason for special inspections and two countries regard
concerns of inspectors as the strongest reason.

(2) Many countries state that areas in which the regulatory body conducts
special inspections are not predetermined because special inspections are
prompted mainly by incidents and unusual events. Some of the areas listed by
some countries are as follows: emergency cooling system, quality assurance,
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management, safety related measurement and control devices/ acoustic emission
monitoring of the reactor vessel, fire protection, corrosion investigations,
and health physics arrangements.

Many countries state that special inspections are conducted, in
principle, by the specialists of the regulatory body and the specialists of
other organizations or institutions, and that consultant specialists are used
as necessary. Some countries comment that a special inspector team is
organized for special inspections.

(3) In 13 countries, the same parts of the regulatory body or the same
inspectors conduct both the routine inspections and the special inspections.
Two countries state that, depending on the special inspection area, the same
departments or the same inspectors do not necessarily conduct both routine and
special inspections.

Five countries state that the same parts of the regulatory body do not
conduct both the routine inspections and the special inspections. One of
these countries comments that the resident inspectors are in charge of special
inspections. Four other countries state that special inspections are
conducted by special inspection teams with specialists from various bodies.

2.2.11. Inspection efforts of regulatory staff and independent consultants
by inspection stage (Q2.13)

Replies confirm that inspection efforts of regulatory staff and
independent consultants vary, depending on inspection stage, structure of
inspection organizations, the size and history of nuclear power programmes,
inspection resources and the legal framework for inspection. With regard to
the ratio of inspection efforts of regulatory staff to inspection efforts of
independent consultants, two countries have ratios of less than one for the
pre-construction stage, two countries have such a ratio for the construction
stage, one country has for the commissioning stage and one country has for
operational stage.

(1) With regard to inspection efforts for the pre-construction stage, the
maximum total inspection efforts of regulatory staff and independent
consultants is 2000 man-days/year/unit and the minimum is 10
man-days/year/site. The highest ratio of inspection efforts of regulatory
staff to the total inspection efforts is 0.94 and the lowest is 0.33.
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(2) With regard to inspection efforts for the construction stage, the
maximum total inspection efforts of regulatory staff and independent
consultants is 1 500 man-days/year/unit and the minimum is 20
man-days/year/unit. The highest ratio of inspection efforts of regulatory
staff to the total inspection efforts is 0.98 and the lowest is 0.23. One
country states that inspection efforts of at least 100 man-years/year/unit are
made from the pre-construction stage to the commissioning stage.

(3) With regard to inspection efforts for the commissioning stage, the
maximum total inspection efforts of regulatory staff and independent
consultants is 2 000 man-days/year/unit and the minimum is 45
man-days/year/unit. The highest ratio of inspection efforts of regulatory
staff to the total inspection efforts is 0.98 and the lowest is 0.25.

(4) With regard to inspection efforts for the operational stage, the
maximum total inspection efforts of regulatory staff and independent
consultants is 8 750 man-days/year/unit and the minimum is 30
man-days/year/unit. The highest ratio of inspection efforts of regulatory
staff to the total inspection efforts is 0.99 and the lowest is 0.02.

2.2.12. Basic arrangements for licensee reporting of unusual events (Q2.14)

In about half the replies, the terms abnormal/dangerous occurrences and
accidents/emergencies are used.

In the other replies, the terms events, minor events, unusual events,
abnormal events, serious events, extreme events or incidents are used
depending on the country. Interpretation and classification of these terms
also vary. In many countries (15/24), the reporting of non-minor events, such
as abnormal dangerous occurrences, incidents and accidents is specified in the
laws, the regulations or the licence requirements. Even in the countries
which do not state clearly that reporting is formally required, significant
events are reported to the regulatory body or organizations concerned. Two
countries have not developed reporting rules yet. One country states that
events occurring at nuclear power plants are listed on a computerized file by
the licensee and that the regulatory body is able to obtain access to this
file.

Arrangements for reporting and classification of events vary from
country to country. However, in general, reporting of significant events is
done immediately and is then followed by a written report within a specific
t ime.
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With regard to requirements for licensee reporting and classification
of plant modifications, 16 countries state that modifications significant for
safety or modifications of the plant as described in the licence have to be
reported and/or approved before modifications are carried out.

2.3. TECHNIQUES OF REGULATORY INSPECTION

2.3.1. Detailed inspection procedures (Q3.1)

Sixteen countries state that the regulatory body has detailed
inspection procedures such as an inspection manual for use by the inspection
staff or a detailed programme or guidelines for inspection work. In four
countries/ an inspection manual is under development or preparation. One
country replies that the regulatory body has a checklist for routine
inspection of operating plants. In five countries, the regulatory body does
not have detailed inspection procedures.

2.3.2. Preparation for inspections (Q3.2)

Almost all countries (24/26) state that the regulatory inspectors
prepare for inspections mainly by reviewing past records and reviewing
information obtained from the licensee and/or the previous inspectors, and by
preparing checklists or consulting with other special inspectors if necessary,
depending on the inspection areas and inspection circumstances.

2.3.3. Inspection effort by types of inspections and by inspection stage
(Q3.3)

Table XI shows inspection effort by types of inspections - namely,
examination of procedures, records and documentation, surveillance including
witnessing of work activities, personnel interviews and consultations, tests
and measurements, and others - and by inspection stage - namely,
pre-construction stage, construction stage, commissioning stage, operation
stage and decommissioning stage - in 18 countries.

This table shows that inspection efforts vary from country to country.
It also indicates that two types of inspection, namely, examination of
procedures, records and documentation, and surveillance, are dominant. The
percentage of inspection efforts devoted to these two types of inspections for
the pre-construction stage is more than 50% in 11 of the 12 countries
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reporting for this stage. For the construction stage, it is more than 50% in
13 of 14 countries, for the commissioning stage in 14 of the 16 countries, for
the operations stage in 17 out of 18 countries and for the decommissioning
stage in three out of three countries.

2.3.4. Examination of procedures/ records and other documentation (Q3.4)

Description of the replies is not uniform and varies from country to
country. However, in most countries, the regulatory inspectors ensure that
all necessary licensee documentation exists, that the documentation complies
with the licence requirements and that changes to the documents are properly
controlled. In several countries, filing or submission documentation is
required according to the conditions of the licence, the law or the
regulation. Five countries state to the effect that inspections are conducted
regularly for reviewing document control or records filing. Four countries
state to the effect that inspectors verify the compliance of operational
documentation by means of random sampling reviews.

2.3.5. Inspection time in direct observation (Q3.5)

Table XII shows the percentage of inspection time spent in the direct
observation of work activities in the plant, for the pre-construction stage,
the construction stage, the commissioning stage, the operational stage and the
decommissioning stage, in 18 countries.

According to this table, more than 50% of inspection time is spent in
direct observation for the pre-construction stage in four countries, for the
construction stage in six countries, for the commissioning stage in eight
countries, for the operational stage in five countries and for the
decommissioning stage in one country. This table indicates that mandatory
surveillance is most likely to be of regulatory benefit during the
commissioning stage, as mentioned in Section 4.1.3 of IAEA Safety Series No.
50-SG-G4. Two countries, not listed in Table XII, also state that the
proportion of direct observation is higher during the commissioning stage.

It should be noted that for many countries the percentage of inspection
time spent in the direct observation of work activities is not consistent with
the percentage of inspection effort spent in surveillance listed in Table XI.
Possible reasons include the difference between years for statistics and
differences in the definition of surveillance.

30 Text cont. on p. 40.



TABLE XI. INSPECTION EFFORT BY TYPES 0F INSPECTIONS AND BY INSPECTION STAGE IN
18 COUNTRIES
Country A

Percentage of effort (%)
Precon- Construe- Commis- Opera- Decom-
struction tion sioning tion missioning

(1) Examination of
procedures, records
and documentation 20

(2) Surveillance
(including witnessing
of work activities) 50

(3) Personnel
interviews and
consultations 30

(4) Tests and
measurements 0

(5) Others

20

50

30

20

50

30

20

60

20

Country B

Percentage of effort (%)
Precon-
struction

Construc-
tion

Commis-
sioning

Opera-
tion3

Decom-
missioning

(1) Examination of
procedures, records
and documentation 70

(2) Surveillance
(including witnessing
of work activities) 10

(3) Personnel
interviews and
consultations 20
(4) Tests and
measurements 0

(5) Others

60

20

20

30

40

30

40

30

20

a Percentages reported did not add up to 100%
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Country C

TABLE XI. (cont.)

Percentage of effort (%)

Precon- Construe- Commis- Opera-
struction tion sioning tion

Decom-
missioning

(1) Examination of
procedures/ records
and documentation 60 30 20 20 70

(2) Surveillance
(including witnessing
of work activities) 17

(3) Personnel
interviews and
consultations 20

55

10

10

10

60

15

10

10

(4) Tests and
measurements 60 10

(5) Others

Country D

Percentage of effort (%)

Precon-
struction

Construe- Commis- Opera-
tion sioning tion

Decom-
missioning

(1) Examination of
procedures, records
and documentation 14 30 40 50

(2) Surveillance
(including witnessing
of work activities) 60

(3) Personnel
interviews and
consultations 20

44

20

34

25

20

20

(4) Tests and
measurements

(5) Others

5

1

1

5a

1

0

5

5b

a Manufacturers' qualification
b Emergency drills
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Country E

TABLE XI. (cont.)

Percentage of effort (%)
Preconstruction &
Construction3

Commis- Opera-
sioning tion

Decom-
missioning

(1) Examination of
procedures/ records
and documentation

(2) Surveillance
(including witnessing
of work activities)

(3) Personnel
interviews and
consultations

60

30

40

40

15

50

30

15

(4) Tests and
measurements

(5) Others

Classified as a single stage

Country F

Percentage of effort (%)

Precon-
struction

Construe- Commis- Opera-
tion sioning tiona

Decom-
missioning

(1) Examination of
procedures, records
and documentation 80 60 40 30 40

(2) Surveillance
(including witnessing
of work activities)

(3) Personnel
interviews and
consultations 10

20

10

20

20

30

30

30

20

(4) Tests and
measurements 10 10 20 30 20

(5) Others

Percentages reported did not add up to 100%
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TABLE XI. (cont.)

Country G

Percentage of effort (%)

Precon- Construe- Commis- Opera- Decom-
struction tion sioning tion missioning

(1) Examination of
procedures, records
and documentation 20

(2) Surveillance
(including witnessing
of work activities) 35

(3) Personnel
interviews and
consultations - - - 30

(4) Tests and
measurements - - - 15

(5) Others -

Country H

Percentage of effort (%)

Precon- Construe- Commis- Opera- Decom-
struction tion sioning tion missioning

(1) Examination of
procedures, records
and documentation 30 30 30

No No
(2) Surveillance stat- stat-
(including witnessing istics istics
of work activities) 40 20 35

(3) Personnel
interviews and
consultations 20 20 25

(4) Tests and
measurements 5 25 5

( 5 ) Others 5 5 5
(participation in
meetings,
writing reports)
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Country I

TABLE XI. (cont.)

Precon-
struction

Percentage of effort (%)

Construc-
tion

Commis-
sioning

Opera-
tion

Decom-
missioning

(1) Examination of
procedures, records
and documentation 80 30 20 20

(2) Surveillance
(including witnessing
of work activities)

(3) Personnel
interviews and
consultations 20

30

20

30

20

40

20

(4) Tests and
measurements 20 30 10

(5) Others

Country J

Precon-
struction

Percentage of effort (%)

Construe- Commis- Opera-
tion sioning' tiona

Decom—
missioning

(1) Examination of
procedures, records
and documentation 33 55

(2) Surveillance
(including witnessing
of work activities)

(3) Personnel
interviews and
consultations

33

33

20

30

(4) Tests and
measurements

(5) Others

a Percentages reported did not add up to 100%
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TABLE XI. (cont.)

Country K

Percentage of effort (%)

Precon- Construe- Commis- Opera- Decom-
struction tion sioning tion missioning

(1) Examination of
procedures, records
and documentation 35

(2) Surveillance
(including witnessing
of work activities)

(3) Personnel
interviews and
consultations

35

20

(4) Tests and
measurements 10

(5) Others

Country L

Percentage of effort (%)
Precon-
struction

Construe- Commis- Opera-
tion sioning tion

Decom-
missioning

(1) Examination of
procedures, records
and documentation 45 40 45 25

(2) Surveillance
(including witnessing
of work activities) 45

(3) Personnel
interviews and
consultations 10

40

15

45

10

25

10

(4) Tests and
measurements

(5) Others

5

35a

a Examination and psychological assessment of control room operators
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Country M

TABLE XI. (cont.)

Percentage of effort (%)

Precon-
struction

Construe- Commis- Opera-
tion sioning3 tion

Decom-
missioning

(1) Examination of
procedures, records
and documentation 40 30 20 25 30

(2) Surveillance
(including witnessing
of work activities) 10

(3) Personnel
interviews and
consultations 30

30

30

40

25

30

25

30

20

measurements

(5) Others

10

10

5

5

10

10

10

10

20

0

Percentages reported did not add up to 100%

Country N

Percentage of effort (%)

Precon- Construe- Commis- Opera- Decom-
struction tion sioning tion missioning

(1) Examination of
procedures, records
and documentation 30 30 20

(2) Surveillance
(including witnessing
of work activities)

(3) Personnel
interviews and
consultations

25 55 30

15

(4) Tests and
measurements 45 15 35

(5) Others
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Country O

TABLE XI. (cont.)

Precon-
struction

Percentage of effort (%)

Construc-
tion

Commis-
sioning

Opera-
tion

Decom-
missioning

(1) Examination of
procedures/ records
and documentation 20 10 20 10

(2) Surveillance
(including witnessing
of work activities) 30 30 30

(3) Personnel
interviews and
consultations 80 60 50 60

(4) Tests and
measurements

(5) Others

Country P

Percentage of effort (%)

Precon-
struction

Construe- Commis- Opera-
tion sioning tion

Decom-
missioning

(1) Examination of
procedures, records
and documentation 80 40 30 20

(2) Surveillance
(including witnessing
of work activities) 10 20 30 30

(3) Personnel
interviews and
consultations 10 20 30 30

(4) Tests and
measurements3 20 10 20

(5) Others

Only in the field of radiation protection
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TABLE XI. (cont.)

Country Q

Percentage of effort (%)
Precon- Construe- Commis- Opera- Decom-
struction tion sioning tion missioning

(1) Examination of
procedures, records
and documentation 50 60 45 50

(2) Surveillance
(including witnessing
of work activities) 10 25 15

(3) Personnel
interviews and
consultations 40 32 30 35

(4) Tests and
measurements

(5) Others

Country R

Percentage of effort (%)

Precon- Construe- Commis- Opera- Decom-
struction3 tion sioning tion missioning

(1) Examination of
procedures, records
and documentation 40 30 20 15

(2) Surveillance
(including witnessing
of work activities) 30 50 40

(3) Personnel
interviews and
consultations 40 20 40 15

(4) Tests and
measurements 35 30

(5) Others

Percentages reported did not add up to 100%
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TABLE XII. PERCENTAGE OF INSPECTION TIME SPENT IN DIRECT OBSERVATION IN 18
COUNTRIES

Country

A

B

C

D

E

F

G

H

I

J

K

L

M

N

O

P

Q
R

(1)
Pré-
construc-
tion

0

10

50

40

-

20

80

10

30

-

-

5

10

20

-

100

3ûa

60

Inspection
(2)
Con-
struction

35

8

50

60

-

30

80

15

65

40

-

25

60

35

30

100

44

stage
(3)
Commis-
sioning

60

25

50

90

-

-

80

30

75

20

-

60

70

50

30

-

40

34

(4)
Operation

30

15

70

90

20

-

80

20

73

35

30

50

30

40

30

-

30

20

(5)
Decommis-
sioning

0

-

-

-

-

-

0

10

30

-

-

-

30

50

-

-

-

-

a Specified as a single stage.

With regard to the relative importance of direct observation as
compared with the review of documentation, 10 countries give an answer. Seven
countries state to the effect that direct observation is a complementary
activity to the review documentation. Two countries state to the effect that
direct observation has the advantage that the inspector can find actual and
exact problems associated with the licensee's activities. One country states
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that the presence of a regulatory inspector has an effect on the performance
of utility workers being observed, limiting the likelihood of observing
unsatisfactory work behaviour.

2.3.6. Objectives of interviews and consultations (Q3.6)

A number of countries answer that the main objectives of interviews and
consultations with licensee personnel is to obtain necessary information, to
verify the knowledge" of personnel on regulations or requirements, to assess
the competence of personnel to conduct their duties for safe operation, and to
find facts (e.g. the plant status) and evaluate facts (e.g. to discover
exactly what happened in abnormal occurrences/incidents).

One country comments that the main objective of interviews is to speed
up and facilitate the review process by together identifying the key issues
and by providing fast informal feedback to the licensee on how to address
unresolved or new questions.

With regard to the question of how and by whom interviews and
consultations with licensee personnel are conducted, most countries answer
that they are conducted by means of direct interviews and consultations by
inspectors or regulatory staff or through a regular or ad hoc meeting.

In some countries, interviews and consultations have different
functions depending on the consultation level or meeting. One country notes
that consultations at the management level help to concentrate the efforts of
both parties on the most urgent and important tasks, and at the working level
the consultations are conducted for ordinary matters. One country comments
that contact is usually made at the beginning of an inspection with operators
and workers and at the end of an inspection at the management level. One
country comments that the regulatory staff typically may hold direct
interviews with licensee personnel during audit or assessment, consultations
with utility technical staff to clarify or explain inspection observations,
and meetings with technical staff and management to establish licensing
requirements.

In general, personnel interviews tend to become more frequent and
extensive as plants progress through the various stages. Fewer interviews are
conducted when work activities are more readily accessible for inspection,
such as during the construction stage or during a major plant modification.
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Inspections during the operating phase require more interviews of greater
detail because some areas and some activities are not readily inspected, and
the licensee's day to day management of plant activities becomes more
immediately safety significant.

2.3.7. Physical tests and measurements (Q3.7—Q3.10)

In 15 of 25 countries, neither the Regulatory Body nor any other
organization acting on its behalf conducts physical tests and measurements as
part of the inspection programme. Some of these countries state that the
regulatory body may require the licensee to carry out tests and measurements
and the regulatory body may witness them or examine the results of tests
conducted by the licensee. Ten countries state that the regulatory bodies
conduct very specific physical tests and measurements to a limited extent.

The types of these physical tests and measurements vary among these
countries. Some examples are as follows: pressure measurement in pressure
tests and safety valve tests; temperature measurement during ventilation
system tests; environmental radiation measurements; topographical
measurements; material tests; non-destructive examinations on a selective
basis; and measurements of gamma emitting radionuclide concentrations by
sampling checks. One country states that some tests (e.g. reactor physical
tests and some tests of electrical and mechanical equipment) are conducted by
consulting organizations, while other tests and measurements are only
witnessed by consulting organizations on behalf of the Regulatory Body.

With regard to assurance by the regulatory inspectors for tests and
measurements conducted by the licensee, many countries indicate that the
regulatory inspectors gain assurance by examining or approving the procedures
or programme of the tests and measurements, by checking the compliance of
these procedures with regulations or requirements, by direct observation or
witnessing of the tests and measurements, particularly those with particular
safety significance, and/or by reviewing the results against set criteria.
Some countries note that the qualifications of personnel performing the duties
is verified or that the persons in charge of non-destructive examination have
to be licensed by the regulatory body.

Many countries state that the regulatory body does not engage in the
conduct of tests or measurements that would require it to specify changes in
the operational control of the plant or any of its major systems. This is
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consistent with the fourth paragraph of Section 4.1.5 of Safety Series No.
50-SG-G4.

2.3.8. Specific areas inspected by outside consultants (Q3.ll)

In most countries, the regulatory body uses outside consultants for
specific inspection areas. Five countries state that outside consultants are
used rarely or not at all.

Specific inspection areas for which outside consultants are most
frequently used vary from country to country. Some examples of specific
inspection areas are: in-service inspection (listed by four countries);
quality assurance (listed by four countries); welding (three countries);
materials (three countries), fire protection (two countries), civil works (two
countries); power supply systems; instrumentation and control systems; nuclear
calculations; psychological testing and interviews; transient analysis;
geology; stress analysis of components; calculations of structural responses;
human factor engineering, and abnormal occurrence analysis.

2.3.9. Factors in the determination of the number of samples(Q3.12)

Most of the countries answering the question state that the number of
samples selected for inspection in each inspection is determined by the
inspectors' judgement based on their previous experience, previous inspection
results, records or external operational experience, and that probabilistic
analysis is not used, or not used extensively or systematically, in the
selection. Some of the specific factors discussed include the type of
equipment or structure being inspected, reasons for the inspection and any
existing concerns, such as a history of recurring problems, the safety
significance of the equipment being inspected, the number of previous
inspections in the area and the nature of the inspection results, and the
plant history. Some countries indicate that probabilistic analysis, when
available, is used for determining the number of samples selected for
inspection.

2.3.10. Inspection reports (Q3.13—Q3.15)

(1) In all the countries (26/26), inspectors document their findings and
actions, whether the reports are standardized in a specific form or not. Some
countries state that the form and content of the inspection reports depend on
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the inspection subjects. Ten countries make specific comment on the basic
form and content of the reports. These countries' answers include:

(1) Subject and purpose of inspection;
(2) Date of inspection;
(3) Inspectors and persons taking part in the inspection;
(4) Utility and unit, including the state;
(5) System and component;
(6) Inspection item;
(7) Requirements or procedures referenced;
(8) Inspection routes or description;
(9) Inspection results;
(10) Findings and actions, including the comments of the licensee;
(11) Conclusions including corrective actions required by the inspectors or

measures proposed for both the regulatory body and the licensee; and
(12) Future follow-up actions, if possible (this is usually decided after

review of the reports by specialists or the higher personnel of the
regulatory body).

In 11 countries, the inspection reports are submitted to relevant
offices, divisions or departments, or the higher personnel or the highest
management of the regulatory body, and in some other countries, to other
relevant organizations. Some countries comment that the reports are addressed
to the regulatory body to identify whether they should be forwarded to require
the licensee to take necessary actions. In four countries the reports are
addressed to the licensee, including the highest management of the plant.

With regard to response requirements for inspection findings, 11
countries answer that, depending on the significance of the inspection
findings, response requirements are normally defined in the inspection
report, usually, written responses by the licensee to the regulatory body are
required, stating that findings have been corrected within specified time
limits. On the basis of the licensee's response, the regulatory inspectors
verify the corrective actions during later inspections.

(2) The answers to the question about the basic reporting system for the
results of inspections or tests made by regulatory inspectors are similar to
those described in the previous subsection (1). A few countries make specific
comments. In one of these countries, a summary of inspection results is
published by the regulatory body in quarterly reports, which are distributed
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to all organizations participating in the nuclear programme. The annual
report of the regulatory body is submitted to the Government. In another
country, the inspection reports are provided to the licensee and, except for
reports dealing with physical security at the facility, are made available to
the public. Letters transmitting the inspection reports to the licensee are
used to highlight significant findings and to forward any notices of
violations.

With regard to the basic reporting system for the results of
inspections or tests made by independent bodies, in six countries the results
of inspections are reported to the regulatory body. One of these countries
states that the inspection organization entrusted by the regulatory body
reports to the regulatory body every fiscal year on all the whole work
entrusted to it.

With regard to the results of inspections made by the licensee, eight
countries answered, and the answers vary from country to country. Some
answers indicate that the results of all inspections made by the licensee are
normally kept by the licensee and are not necessarily reported to the
regulatory body. Three countries state that the results are reported to the
regulatory body, depending on the significance of the inspections, under the
relevant order in which the scope of the inspections is stipulated or under
the terms of the relevant licence.

(3) With regard to the storage of inspection reports, for most countries.
The inspection reports are stored in archives of the regulatory body, in
chronological order and according to the inspection area or the subject, by
the unit. In seven countries, specific information contained in the
inspection reports or the inspection reports themselves are stored in a
computer database to which access may be obtained. Two countries indicate
that storage and retrieval of information will be computerized.

Only a few countries answer according to the three categories of
inspection organizations, namely regulatory inspectors, independent bodies and
licensees. One of these countries states that the regulatory body has a
computerized database of regulatory inspection reports, that specific reports
are identified by searches using a large variety of data elements, and that
the licensees are required to store and be able to retrieve their reports of
inspections and tests in accordance with the applicable requirements of their
quality assurance programmes.
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2.4. ENFORCEMENT

2.4.1. Number of enforcement actions (Q4.1)

All the countries answering the question state that appropriate
enforcement actions are taken for the licensee's activities that may affect
nuclear safety or that do not comply with regulations or the conditions of the
licence. The number of enforcement actions by types of action and by year
varies from country to country.

In 17 countries, enforcement actions associated with written
directives, warnings or notices of violations are taken. Three countries
state that they do not take any of these enforcement actions. In eight
countries, enforcement actions associated with orders to curtail activities
are taken. In ten countries, no relevant enforcement actions were taken. In
only two countries, enforcement actions associated with the revocation of a
licence or permit were taken; in 17 countries, no related enforcement actions
were taken. In five countries, enforcement actions associated with penalties
were taken; in 16 countries, no related enforcement actions were taken.

Review of the numbers of each type of enforcement action mentioned
indicates that no significant chronological trend has been observed over the
period 1984-1988 and that the numbers of actions decrease with increasing
severity of the enforcement action. Written directives, warnings and notices
of violations are the most common enforcement actions. Some countries have
types of enforcement actions somewhat different from those defined in IAEA
Safety Series No. 50-SG-G4.

2.4.2. Basic criteria for enforcement actions (Q4.2)

The answers on the basic criteria for each type of enforcement action
vary widely among the countries. However, for many countries, enforcement
actions are taken on the basis of the seriousness of the violation and the
urgency of the corrective actions necessary.

Concerning the basic criteria for each type of enforcement action,
minor safety issues such as unsatisfactory situations leading to
recommendations for improvements or minor deviations from licence requirements
may be regarded as the basic criteria for oral or written directives and
warnings or for notices of violations. Serious violations of licence
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requirements or apparent deterioration of plant systems or conditions may be
regarded as the basic criteria for orders to curtail activities. Repeated or
extremely serious violations of licence requirements or serious deterioration
of plant systems leading to undue risk to the site personnel, the public or
the environment may be regarded as the basic criteria for revocation of the
licence or permit. Serious violations or deliberate and wilful non-compliance
may be regarded as the basic criteria for the most severe penalties. With
regard to penalties, a few countries indicate that penalties can be imposed by
the courts as a result of prosecutions brought by the regulatory body.

2.4.3. Time allowed for corrective actions by the licensee (Q4.3)

The answers on the responses required and the periods of time normally
allowed for corrective actions by the licensee with regard to written
directive, warnings or notices of violations vary widely among countries.
However, many countries indicate that each licensee's corrective action is
considered on a case by case basis, to determine the most effective way of
securing timely action, bearing in mind the safety significance of the problem
or the nature of the violation being addressed. Description of the corrective
actions is required for each case, stating what relevant actions will be
undertaken. The results of these actions should be described and reported to
the regulatory body within the time stipulated on a case by case basis. Some
countries comment that the periods of time allowed vary from immediate action
required to action within a number of months.

2.4.4. On the spot enforcement by the regulatory inspector (Q4.4)

In eight countries, the regulatory inspector is never empowered to take
on the spot enforcement actions. Some of these countries state that when any
violation or any danger to health or safety of the site personnel or of the
public is found, the inspector would immediately inform the management, who
would decide what action to take, possibly issuing an immediately effective
order. In 15 countries, the regulatory inspector is empowered to take on the
spot action, up to and including reactor shutdown depending on the safety
significance.

2.4.5. Conditions to shut down a plant (Q4.5)

Many countries (19/22) with nuclear power plants in operation answer
that serious violation of licence requirements or apparent deterioration of
plant systems or conditions may lead to an order to shut down a reactor.
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Some (6/19) of these countries state comment on some of the typical
conditions or activities which could result in an order by the regulatory body
to shut down a plant, as follows:

(1) If there are severe violations of the operational conditions;
(2) If significant deficiencies are detected in safety systems;
(3) If a severe deviation from the valid operating procedures is discovered;
(4) If there is a threat to public health and safety, common defence and

security, or the environment;
(5) If (i) further work could preclude or significantly hinder the

identification or correction of an improperly constructed safety
related system or component, or (ii) the implementation of the
licensee's quality assurance programme implementation is not adequate
to provide confidence that construction activities are being properly
carried out;

(6) If the licensee has not responded adequately to other enforcement
action;

(7) If the licensee interferes with the conduct of an inspection or
investigation;

(8) If a licensee is unable or unwilling to comply with licence
requirements;

(9) If a licensee refuses to correct a violation;
(10) If a licensee does not respond as required to a notice of violation;
(11) If a licensee refuses to pay a fine imposed.

2.5. SYSTEMATIC EVALUATION OF INSPECTION FINDINGS

2.5.1. Programme for systematic evaluation of inspection findings (Q5.1-Q5.4)

In 13 countries, in addition to requiring the resolution of individual
inspection report findings, the regulatory body has programmes for evaluating
all the findings at all plants to determine whether specific areas require
greater regulatory inspection efforts. Four countries state that the
regulatory body has groups or organizations in charge of identifying the
principal findings and filing them by type so as to be able to initiate
generic follow-up actions or to identify areas on which future inspection
programmes should focus. One country states that such a programme is under
development. Seven countries do not have such programmes. Three of these
seven countries have nuclear power plants under construction only.
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In all these 13 countries, the programme includes systematic
determination and evaluation of root causes. In 10 of the 13 countries, the
programme includes systematic evaluation by performance areas, such as
operations, maintenance or, engineering. In 12 of the 13 countries, the
programme includes systematic evaluation by plant systems or components, such
as safety related valves, the electrical distribution system or the balance of
plant. One country has systematic determination and evaluation of root
causes, though it does not have the other systematic evaluations.

2.5.2. Considerations for the time allowed for corrective actions
(Q5.5, Q5.6)

In 18 countries, the safety significance of the corrected item is
regarded as the most important consideration in the regulatory body's
decisions with regard to the times allowed for corrective actions. Some of
these countries comment that the times allowed for corrective actions are
specified case by case according primarily to the safety significance of the
findings and secondly to the times required for the corrective actions. Two
countries state that economic constraints may also be a consideration in
certain instances of minimal importance.

2.5.3. The decision process for the time allowed (Q5.7, Q5.8)

Most replies indicate that the level of authority required to initiate
an action depends on the severity of the action proposed. The authority for
determining the response times allowed and for authorizing extensions of the
response times vary from the inspector level up to the top management of the
regulatory body.

2.5.4. Regulations for the time allowed for corrective actions (Q5.9)

Most countries answer that there are no regulations which specify times
for correction of deficient conditions or violations. Some countries add that
there are Technical Specifications which provide time frames for correcting
specific operational conditions, such as returning safety systems or
components to service without requiring plant shutdown, but these are not
"corrective action" times as described in the questionnaire.
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3. CONCLUSIONS

This questionnaire on inspection and enforcement was sent to the 31
Member States of the IAEA that have active nuclear power programmes. The fact
that detailed responses were received from 26 of these Member States indicates
a high level of interest in the area of nuclear safety inspection and
enforcement activities. The Member States responding account for 418 of the
426 nuclear power reactors presently in operation and 93 of the 98 nuclear
power reactors presently under construction.

Analysis of the detailed responses, as discussed in the main part of
this report, shows that inspection programmes vary widely from country to
country. In some countries, primary emphasis is placed on review of
procedures and records; in other countries major attention is given to the
observation of work activities in the field or to the conduct of independent
testing activities by the regulatory body.

In addition to the differences in the basic inspection approaches,
other significant variations result from the different stages of the
acquisition and operation process for nuclear plants that pertains in
different countries; that is, some countries do not yet have reactors in
operation, and therefore they cannot provide detailed information regarding
inspection and enforcement practices for the operational stage, while other
countries no longer have plants in the preconstruction or construction stages
and can only relate past practices for these stages.

Nevertheless, the responses provide a significant amount of useful
information, and analysis of the replies leads to a number of conclusions
regarding the inspection and enforcement practices of Member States and
recommendations regarding the role that the IAEA could perform in these areas.

(1) Because of the wide variation in inspection practices among the Member
States, it is not possible to make exact correlation with IAEA Safety
Series No. 50-SG-G4 or to identify the best practices in each area from
the questionnaire responses alone. However, in general, it is possible
to conclude that the programmes of Member States are in substantial
accordance with the recommendations of IAEA Safety Series No. 50-SG-G4.

(2) Although, as noted earlier, some countries do not have active
inspection programmes for some stages of plant acquisition, operation
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or decommissioning, analysis of the responses indicates that each
Member State does have the required inspection and enforcement
programmes in effect for all the applicable stages of plant life in
that particular country, i.e. no significant gaps were identified in
current inspection programmes, although some additions will be required
in the future.

(3) Areas which are noted by Member States as particularly important in
ensuring effective inspection of nuclear plants during all stages of
inspection activities include the qualification and training of
inspectors, the development of systematic and standardized inspection
methodologies, and the evaluation of inspection findings for nuclear
safety significance.

The responses from the Member States strongly indicate that the
qualification and capabilities of inspectors are particularly important
factors in the development and implementation of effective inspection
programmes. The survey results bear out IAEA Safety Series No. 50-SG-G1,
which provides general guidance for Member States in this area. The IAEA
should encourage the establishment of a formal training programme for
inspectors within each Member State, with the goal of developing a staff of
highly qualified and motivated inspectors in each country. To assist in these
efforts, a series of seminars should be held to discuss practical inspection
methods and detailed inspection procedures for those Member States in need of
such assistance. These seminars should be on the level of the working
inspectors and inspection supervisors, and could be held at locations which
would facilitate the attendance of personnel from the Member State requesting
the information.

The survey responses also indicate that a set of more detailed
suggested inspection methodologies should be developed to provide assistance
for Member States who are presently in the initial stages of developing
detailed inspection programmes in specific areas. A group of experts from
countries which already have fully established inspection programmes could be
convened to develop such detailed sets of inspection procedures and methods.

The fact that inspection activities vary significantly from country to
country indicates that frequent exchange of information about these activities
should take place. To ensure the effectiveness of these exchanges, the IAEA
could convene a series of information exchange meetings among specialists with
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practical experience in inspection activities. The form of the information
exchanges could be regular specialist meetings (e.g. once a year) that could
cover the entire area of regulatory inspection activities. Within this
framework one goal of the exchanges could be to establish a structured system
for evaluating the nuclear safety significance of inspection findings.

Any of these proposals could be implemented by the IAEA according to
the response from Member States.
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Appendix

IAEA QUESTIONNAIRE
ON INSPECTION AND ENFORCEMENT BY THE REGULATORY BODY

FOR NUCLEAR POWER PLANTS

Part 1 Regulatory Inspection Framework

1.1 Specify the name of the regulatory body conducting regulatory
inspections. If more than one body is involved in conducting
inspections/ name each and specify its areas of responsibility.

1.2 Does the regulatory body possess the following authority legally for
regulatory inspection?
(1) to establish and issue binding requirements, standards and

regulations which, among other things, serve as the basis for
inspection

(2) to at any time enter for inspection purposes the premises of any
nuclear power plant or related vendor establishment

(3) to require preparation of, access to within a reasonable time,
and supply of such reports and documents from
applicants/licensees and their vendors as are essential for the
performance of its inspection responsibilities

(4) to ensure the co-operation and support of each of the various
governmental bodies and consultants possessing inspection related
competence or qualifications

(5) to communicate inspection information, findings, recommendations
and conclusions among the various bodies as necessary

(6) to require licensees to promptly inform the regulatory body of
conditions, events or developments which could affect safe
operation of the nuclear power plant, and

(7) to require licensees to comply within a reasonable period of time
with all decisions and enforcement actions of the regulatory body.

1.3 If the answers to 1.2 are yes, specify the principal laws, ordinances,
decrees or other legal provisions to provide the above authority.

1.4 What are the responsibilities of the regulatory body for inspection and
enforcement? Specify distribution of inspection responsibilities
between the regulatory body and the licensee. For example, does the

53



regulatory body only ensure that the licensee performs its inspection
programmes properly, or do both the regulatory body and the licensee
have separate inspection programmes?

1.5 What factors are considered to be most important for ensuring good
regulatory inspection? Some examples might be:

(1) development of inspection methodologies

(2) standardization of inspections, and

(3) training of inspectors.

1.6 With regard to 1.5 above, please comment on the relative importance of
the examples which you have specified.

1.7 Does the regulatory body plan to implement any new inspection
methodologies in the near future? If so, what?

1.8 Describe typical qualifications, work experience and training of the
regulatory inspectors in the following table. If there is more than
one level of inspector, please describe for each level:

Qualifications
For example:
College
degree or
equivalent

Work experience
For example:
3 to 4 years
relevant work

Training
For example:
1 year's
training
course
and on the-
job training
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1.9 Specify the number of the regulatory inspectors and their functions in
the following table (please attach the organization chart of the
inspection groups):

Number Functions
(Inspection programme areas)

(1) Headquarters

(2) Regional office

(3) Resident site

(4) External inspectors
or consultants
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Part 2 Regulatory Inspection Programme

2.1 Specify in the following table the number of nuclear power plants under
the regulatory body's supervision:

Total
number
of
units

Total
number
of
sites

Total
power
(MW(e))

(1) Nuclear power
plants in
operation

(2) Nuclear power
plants under
construction
and
commissioning

2.2 Does the regulatory body's present inspection programme cover each of
the following stages of nuclear power plant life:

(1) pre-construction (including siting, site preparation, and quality
assurance activities),

(2) construction (including design, manufacture, installation and
testing),

(3) commissioning (including pre-operational testing, fuel loading,
and start-up testing),

(4) operation, and
(5) decommissioning?

2.3 With regard to areas of particular inspection emphasis during the
pre-construction stage:

(1) Do they include verification of site characteristics, excavation
and earthworks? If so, how?

(2) Does the regulatory body verify through inspection that the
licensee has an organizational structure and competent personnel
for planning and conducting quality assurance activities? If so,
how?
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(3) Does the regulatory body verify that the licensee has the
capability to develop all necessary procedures and instructions
to guide, control and verify the conduct and evaluation of its
quality assurance activities? If so, how?

(4) Does the regulatory body verify that the licensee has adequately
provided in its quality assurance programme for controlling the
quality of vendor services and products? If so, how?

(5) Does the regulatory body verify that the licensee has the means
to develop, maintain and make accessible to the regulatory body
all necessary quality assurance records and documents? If so, how?

2.4 What types of inspections does the Regulatory body conduct in each of
the following areas during the construction stage? Please specify the
percentage of effort in each major area. The percentages should total
100%. Examples of types of inspection activities includes review of
procedures, review of the quality assurance programme, review of design
activities, observations of installation activities, review of records,
etc. :

Area Percentage of effort

(1) Mixing and placement of concrete
and its reinforcement ______%

(2) Residual and emergency heat
removal systems, and ultimate heat sinks _____%

(3) Safety-related steel framework
and structure _____%

(4) Reactor pressure vessel and
its internals _____%

(5) Other major components (such
as pumps and valves) _____%

(6) Primary coolant pressure boundary _____%
(7) Large safety-related vessels and

tanks _____%
(8) Safety-related piping systems

and their supports _____%
(9) Electrical and power generation systems _____%
(10) Instrumentation and control systems _____%
(11) Electrical and mechanical penetrations _____%
(12) Heating, ventilation, air conditioning

and filtration systems ______%
(13) Others (specify the areas) _____%
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2.5 What types of inspections does the regulatory body conduct with regard
to those activities and tests performed before fuel loading by the
licensee to demonstrate that components, systems and structures
function properly and conform to operational requirements? Please
specify the percentage of effort in each major area. Some examples of
specific areas in which the above types of inspections may be performed
include safety systems, emergency power systems, instrumentation and
control systems, etc.:

Type of inspection Percentage of effort

(1) Examination of documented procedures to
verify compliance with review and
assessment conclusions

(2) Review of the implementation of these
procedures

(3) Direct observation of the performance of
key pre-operational tests

(4) Examination of the results of selected
tests

2.6 What types of inspections does the regulatory body conduct with regard
to initial receipt and storage of the fuel, fuel loading activities,
fluid systems testing prior to criticality, and initial criticality?

2.7 What types of inspections does the regulatory body conduct with regard
to power ascension testing of the plant? Please indicate the relative
importance that your inspection programme assigns to each area of
testing. Some examples of testing during the power ascension stage are
as follows:

(1) pump trips
(2) turbine and generator trips
(3) performance of relief valves, check valves, and isolation

valves
(4) reactor core performance
(5) shutdown from outside the control room
(6) loss of off-site power
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2.8 On what areas does the regulatory body place particular inspection
emphasis during the operational stage? Please specify the percentage
of effort in the following five major areas. The percentages should
total 100%:

Area Percentage of effort

(1) Plant Operational Performance _____%
such as operator training and
competence operating procedures,
limits and conditions,
routine plant operations, and
emergency response planning
and procedures

(2) Maintenance and Modifications ______%
such as programmes and procedures,
preventive maintenance and
trending,
in-service inspection programmes
and results, and
surveillance testing

(3) Licensee's Quality Assurance Activities _____%
such as observation of work activities,
auditing of programmes and
procedures, and
corrective action programmes

(4) Technical Support and Safety Evaluations _____%
such as engineering reviews of plant changes,
plant review committee activities, and
reporting and evaluation of deficiencies

(5) Other Areas of Regulatory Interest such as _____%
fuel loading and refuelling,
environmental monitoring,
fire prevention and protection,
physical security and plant access,
radiological protection, and waste
management

2.9 Does the regulatory body have any inspection experience with regard to
the decommissioning stage? If so, please describe the efforts.

2.10 Are special inspections (inspections other than those in the routine
programme) conducted as the result of a specific identified problem,
inspector concerns, or a history of incidents or deficiencies? Please
indicate the relative frequency of these initiating reasons.

2.11 Indicate some areas in which the regulatory body conducts special
inspections. How are the special inspections scheduled and staffed?
For example, is extensive use made of consultant specialists?

59



2.12 Do the same parts of the regulatory body conduct both the routine
inspections and the special inspections? If different, please identify
the parts.

2.13 Specify typical inspection efforts in the following table:

Inspection effort
Inspection Regulatory Independent Remarks
stage____ staff____ consultants _____

(man-days/ (man-days/
year) year)

(1) Pre-construction

(2) Construction

(3) Commissioning

(4) Operation

2.14 Describe the basic arrangements for licensee reporting and
classification of:

(1) abnormal/dangerous occurrences,
(2) accidents/emergencies, and
(3) modifications to the plant

The statement should describe how the regulatory inspection staff is
made aware of the reports or requests, and should include any special
requirements such as formal reporting and notification to third parties.
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Part 3 Techniques of Regulatory Inspection

3.1 Does the regulatory body have detailed inspection procedures such as an
inspection manual for use by the inspection staff?

3.2 How do the regulatory inspectors prepare for inspections (such as by
reviewing past reports, preparing detail checklists, obtaining
information from the licensee, etc.)?

3.3 Indicate the relative amount of inspection effort under each heading
for each of the five stages of nuclear power plant life.

Percentage of effort

Pre-con Constr- Commiss- Oper- Decomm-
struction uction ioning ation issioning

(1) Examination of
procedures,
records and
documentât ion

(2) Surveillance
(including
witnessing of
work activities)

(3) Personnel interviews
and consultations

(4) Tests and measurements
(5) Others (specify

the techniques)

3.4 How do the regulatory inspectors assure that all necessary licensee
documentation exists, that the documentation complies with licence
requirements, and that changes to the documents are properly
controlled? Examples of representative documentation include:

(1) operational procedures
(2) testing procedures
(3) quality assurance records
(4) test results and data
(5) operational and maintenance records
(6) deficiency and abnormal occurrence records

61



3.5 For each of the stages of plant life listed in Question 2.2,
approximately what percentage of inspection time is spent in the direct
observation of work activities in the plant? What is considered to be
the relative importance of direct observation, as compared to review of
documentât ion?

3.6 What are the main objectives of interviews and consultations with
licensee personnel? For each stage, how extensive are the interviews
and consultations with licensee personnel, and how and by whom are they
conducted?

3.7 Does the regulatory body or other organizations on its behalf, conduct
physical tests and measurements as part of the inspection programme?
Please describe the types of tests conducted.

3.8 If the answer to 3.7 is yes, specify the percentage of tests and
measurements by the regulatory body, as compared to those by the
licensee.

3.9 How do the regulatory inspectors assure that the tests and measurements
conducted by the licensee are complete, accurate, and comply with
licence requirements?

3.10 Does the regulatory body ever engage in the conduct of tests or
measurements which require it to specify changes in the operational
control of the plant or any of its major systems? If so, specify the
conditions.

3.11 In which specific inspection areas are outside consultants most
frequently used?

3.12 What factors do the inspectors use to determine the number of samples
selected for inspection in each inspection area? Is probabilistic
analysis used in the selection?

3.13 What are the basic form and content of the inspection reports prepared
by the regulatory inspectors? To whom are the reports addressed, and
what are the response requirements for the inspection findings?
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3.14 Describe the basic reporting system for the results of inspections or
tests made by:

(1) regulatory inspectors,
(2) independent bodies, and
(3) licensees

3.15 Describe the system used for storage and retrieval of specific
information contained in the inspection reports issued by the
organizations listed in Question 3.14.
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Part 4 Enforcement

4.1 Describe the number and types of actions by which the regulatory body
enforces compliance with its requirements and licenses, corresponding
to the following table. If the following classifications are not
appropriate, use your own classification:

Type of action
Number of enforcement actions
1984 1985 1986 19871988

(1) Written
directions, warnings, or
notices of violations

(2) Orders to
curtail activities

(3) Revocation of
licence or permit

(4) Penalties

4.2 Describe the basic criteria for each of the types of enforcement
actions in the above table or your own types of actions.

4.3 Describe the responses required, and the periods of time normally
allowed for licensee corrective actions with regard to written
directions, warnings or notices of violations.

4.4 Is the regulatory inspector ever empowered to take on the spot
enforcement actions? If so, how and to what extent? Please comment on
actual experience. If the answer is no, please describe the
inspector's course of action to obtain appropriate regulatory response
to immediate safety concerns.

4.5 Describe the typical types of conditions or activities which could
result in an order by the regulatory body to shut down a plant.
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Part 5 Systematic Evaluation of Inspection Findings

5.1 In addition to requiring resolution of individual inspection report
findings, does the regulatory body have a programme for evaluating all
the findings at all plants to determine whether specific areas require
increased regulatory inspection efforts?

5.2 Does this programme include the systematic determination and evaluation
of root causes?

5.3 Does this programme include systematic evaluation by performance areas,
such as operations, maintenance, engineering etc?

5.4 Does this programme include systematic evaluation by plant systems or
components, such as safety-related valves, electrical distribution
system, balance of plant, etc?

5.5 What considerations are involved in the regulatory body's decisions
with regard to the times allowed for corrective actions?

5.6 Are the considerations of Question 5.5 dependent on the severity of the
conditions or activities which require correction? If so, how?

5.7 What levels within the regulatory body can make decisions regarding the
time allowed for various types of corrective actions?

5.8 Who within the regulatory body has the authority to extend the allowed
times?

5.9 What regulations, if any, specify times for correction of specific
deficient conditions or activities?
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