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In the UK there are 26 Magnox reactors and 4 AGRs operating on 11
licensed sites; a further 6 AGRs are under construction on 2 additional
and one of the existing sites. This paper describes the arrangements by
which the Nuclear Installations Inspectorate, on behalf of the Health and
Safety Executive, carries out its regulatory functions at operating nuclear
power plants* The range of activities undertaken is described with special
reference being made to the biennial shutdowns for approved maintenance
and inspections which are required by conditions attached to the site
licence. The other means by wh\ch the continuing safety of these power
reactors is assured are explained and include the relationship with the
licensee's own Nuclear Safety Committee, approved arrangements for modi-
fications to plant systems or components which have importance for safety
and long term reviews of safety aspects.



INTRODUCTION

The main statutory basis for the safety control of nuclear
installations in the UK is the Health and Safety at Work etc Act 1974
and the associated relevant statutory provisions of the Nuclear
Installations Act 1965« The main types of installations covered by
this legislature are nuclear power plants, nuclear fuel manufacturing
and reprocessing plants and nuclear research facilities. No commercial
nuclear installation may be built or operated without a licence granted
by the Health and Safety Executive. Licence conditions in the interest
of safety are imposed and enforced by the Executive's Nuclear Instal-
lations Inspectorate (Nil) which exercises strict surveillance at all
licensed sites. Sites operated by the United Kingdom Atomic Energy
Suthority and by Government Departments are not subject to licensing
but are required under the 1965 Act to meet the same standards as are
imposed on the operators of licensed sites. The operation of all
these sites, licensed or notf is subject to the obligations imposed by
the Health and Safety at Work Act.

The licensee is responsible for safety and the Health and Safety
Exeoutive have the responsibility for determining, enforcing and develop-
ing nuclear health and safety requirements. This extends to the assess-
ment of measures being taken, or which might be considered necessary,
to prevent injury and damage which might result from a nuclear accident
or from any routine exposure to radiation. Control is exercised by
means of the site licence conditions, which are enforced by the Nil and
which may be varied, or the licence itself revoked, at any time.

In the UK there are 26 Magnox reactors and 4 AGRs operating on 11
licensed sites, a further 6 AGRs are under construction. This paper
discusses the arrangements by which the Nuclear Installations Inspectorate,
on behalf of the Health and Safety Executive, carries out its regulatory
functions and reviews the experience gained in applying safety controls at
operating nuclear power plants.

2. NUCLEAR SITE LICENCES

Each nuclear licence contains conditions which by virtue of the
powers granted to the Health and Safety Executive may bear on the siting,
design, construction, installation, operation, modification and maintenance
of any plant, as well as on general matters relating to radiological
protection of personnel on the site, measures considered to be necessary
to deal with any accident or emergency on or off the nuclear site, and
the measurement of any radioactive materials that may be discharged from
the site. These conditions can be legally enforced under statutory pen-
alties and the flexibility of the licensing regime makes it possible to
frame conditions appropriate for the protection of operators and the
public from ionising radiations at the various stages of plant life for
any of the licensed nuclear sites.

Once a plant has been constructed and commissioned the manner in
which it will be operated is governed by the conditions of the nuclear
site licence. A typical operating licence will have some 60 conditions
in various schedules which also provide a description of the site and
the plant, specify the maximum permitted doses of radiation and levels
of contamination, and the maximum quantities of new and irradiated fuel
allowed in containers or stores. These conditions cover every aspect of
nuclear power station operation1 and a brief outline of some of the more
important requirements during operation is given below.

- 1 -



3. LICENCE CONDITIONS DURING OPERATION

3.1 OPERATING RULES AND INSTRUCTIONS

Licence conditions require the licensee to specify plant operating
rules and limits and provide instructions to implement the rules and
limits. The rules and limits are derived from the safety analysis and
from the results of the commissioning. The plant may not be operated
outside these rules and limits and any change or suspension must be
approved by a safety committee and the HSE.

The plant operating instructions must be submitted to the HSE
before they come into force and any alteration must be reported within
14 days.

3.2 EXAMINATION, INSPECTION, MAINTENANCE AND TESTING

There is a requirement for the licensee to provide a scheme for
the inspection, testing and maintenance of the nuclear plant by competent
persons. The conditions specify many of the plant items which must be
included in the scheme but the licensee is also required to submit for
approval of the HSE a maintenance schedule for all safety related plant.
This schedule is supplemented by maintenance instructions detailing the
methods to be employed. These instructions are not formally approved by
the HSE but they must be made available on the site for examination by
regulatory staff.

The licensee is also required to carry out detailed inspections
of the plant including an internal examination of the reactor during
shut—downsand for twin reactor stations one reactor must be shut down
each year. It may not be started up without the consent of the HSE«

A further requirement is that the licensee should report any
matter revealed by any examination or test which indicates that the
safe operation or safe condition of the plant may be affected.

3.3 MODIFICATIONS TO THE PLANT

The control of modification to the plant requires the licensee
to submit for approval of the HSE certain plans, designs and specifications
relating to the plant. Onoe approved,plant covered by the drawings which
mainly includes circuit diagrams and schedules of essential safety
equipment, may not be modified before being submitted to a safety
committee, for approval and subsequent endorsement by the HSE. Any
other modifications to the plant including pressure circuit components
are subject to detailed procedures which provide for the approval of
a safety committee and the HSE depending on their significance for the
safety of the nuclear plant.

3*4 SAFETY COMMITTEE

The licensee is required to form a Committee of persons with
suitable qualifications and experience for the purpose of performing
any function assigned to it under any condition attached to the licence.
In particular to consider any proposed alteration to the operating
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ru]OQ, any expérimenta connected with the plant and any modification to
the plant of safety significance with a view to advising the licensee
upon the safety of such alterations, modifications or experiments.

3.5 RADIOLOGICAL PROTECTION

The conditions specify the limits to which persons may be
exposed to radiation and the permissible levels of contamination of
working areas on the plant. Arrangements must be made for monitoring
and recording the radiation doses of all occupational exposed workers,
measuring the radiation on the site and for discharges of radioactivity.
Occupationally exposed workers must be medically examined and trained
in the use of equipment and the licensee has a duty to minimise exposure.
All cases of radiation exposure in excess of permitted limits must be
investigated. In addition, the nuclear site is divided into radiation
and contamination zones of degrees of severity. Entry into these con-
trolled areas requires authorisation by competent persons and control of
access must be provided.

3.6 REPORTING OF OCCURRENCES. INCIDENTS. ACCIDENTS AND OTHER INFORMATION

The mandatory requirements for reporting occurrences which might
give rise to a significant radiological hazard to persons on or off the
nuclear site or affect the 3afe working or condition of the nuclear plant
as a result of an explosion or outbreak of fire are set out in the
Dangerous Occurrences Regulations made under the Nuclear Installations
Act 1965» Other occurrences, events and information which must also be
reported to the HSE are detailed in the licence conditions and these
are outlined below:

(i) Any occurrence which invokes any part of the emergency
arrangements.

(ii) Any radiation exposure in excess of the permitted levels
specified in the licence for both occupationally exposed
persons and other persons on the site.

(iii) Excess levels of contamination and changes in controlled
areas.

(iv) Loss of a radioactive substance which might cause undue
exposure.

(v) Any defects or failures which might affect the safe working
or safe condition of the plant.

(vi) The results of certain tests on the plant, reports on
shutdown inspections and ethav examinations, specified by the HSE.

(vii) Modifications to the plant of significance for safety.

The licensee is also required to report incidents of lesser
significance which involve any release of radioactivity outside a con-
trolled area or within a controlled area if special action or investigation
is required, and other incidents which are of potential public interest.
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3.7 RECORDING AND PRESERVING INFORMATION

A number of licence conditions require reoords to be kept on the
nuclear site which must be made available to regulatory staff during
inspection visits. These cover abnormal occurrences, defects and
failures, investigations and inspections, radicflogical protection
matters and operating information. There are various requirements on
the preservation of the operating information but the general rule is
that records must be kept for up to 30 years except in those cases
where the information is subject to updating and this need only be
kept for a period of 2 years.

3.8 STORAGE OF NUCLEAR FUEL

The licensee is required to keep nuclear fuel elements on the
site in an approved store. The approval specifies the quantity, type
of fuel and manner of storage and details of the storage arrangements
for new fuel must be shown on drawings and posted in the store.
Irradiated fuel is stored in cooling ponds and the approval specifies
the form and quantity of storage.

3.9 WASTE MANAGEMENT

All waste storage facilities are approved by the HSE and the
licensee must submit details of the arrangements for handling and
treatment of waste arisings on the site. The submission must include
details of all waste arisings, the treatment facilities and the procedures
and controls provided to prevent any leakage or undue exposvas of workers
on the site.

Waste discharges or other disposals are only permitted under
authorisations granted by the Government Environmental Departments
under the Radioactive Substances Act i960.

3.10 EMERGENCY ARRANGEMENTS

Arrangements must be made for dealing with any accident or
emergency on the nuclear site and include provisions for: the measures
which may be necessary to safeguard persons on or off the site; the
supply of suitable equipment for monitoring levels of radiation or
contamination; protective clothing, and at all times a means of com-
munication for putting the arrangements into effect. The licensee
must rehearse the emergency arrangements from time to time and ensure
that appropriate training is given to operators on the site.

4. REGULATORY INSPECTIONS

There are 26 nuclear power reactors of the magnox type in operation
and 4 Advanced Gas Cooled reactors in the later stages of commissioning
in the UK subject to the inspection and licensing regime of the Nuclear
Installations Act. The magnox reactors have between them accumulated
over 350 years of operating experience at high load factors. During
the past 15 years the Nuclear Inspectorate has carried out frequent
inspections at each of the nuclear power stations and reviewed the
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results of periodic and annual statutory examinations of the reactors
and associated plant. The inspection visits embraced compliance with
licence conditions, monitoring of operating records, surveillance and
checks on operating and maintenance procedures and investigations of
incidents, defects and failures at the plants« Special inspection
visits were made during the biennial shutdown of reactors and following
modifications to the plants which were of significance for safety, as
well as for the annual rehearsals of the emergency plan.

In addition discussion were held with station managements over
a side range of topics in which the inspector applied his technical
judgement to ensure that all potential safety problems were identified,
assessed and reflected in the regulatory control of the installation«
In these assessments full use was made of the range of expertise
available with the Inspectorate and the independent inspection agencieB
appointed by the licensee.

5.1 REACTOR INSPECTIONS

The major specialist inspection effort is concerned with the
requirement that a full and detailed examination of the reactors and
boilers and shutdown systems, demonstrate ehe satisfactory condition
of each nuclear power plant for a further period of operation. The
licensee is required to show that each reactor is safe to operate for
at least two more years before start-up approval is given by the
Executive.

In recent years experience has shown that the oxidation of mild
steel components in the reactors may cause the more significant problems
and the inspections during shutdown are dominated by this a'spect. The '
environmental conditions within the reactors cause oxidation of the mild
steel used for structural components. The rate of oxidation even in the
hottest regions is very low but the oxide is adherent and forms on all
surfaces including those between components in close contact causing
strain on bolts, screws and welds which can lead to their failure. In
addition small gaps can become filled with oxide and increase friction
between sliding surfaces. Intensive studies have identified the main
controlling parameters of the oxidation as: temperature; silicon content
of the steel; hydrogen, moisture and carbon monoxide content of the gas;
and gas pressure. The various relationships between these parameters
are now well established and are used to predict the oxide thickness.
Direct measurement is also possible by a number of methods, but is largely
restricted to the annual inspection of specimens from within the pressure
circuit. Empirical relationships have been developed to calculate from
the oxide thickness data the failure probability of bolts and screws and
the size of cracks at welds. When the predictions are significant in
relation to the component duty and the safety aspects, special attention
is paid to direct inspection of the component during the annual shutdown.
In addition, studies are made of the consequence of premature failure.

Measurements of oxide thickness have so far been in general
agreement with prediction except for some boiler welds at one station
where oxide was typically twenty times thicker than predicted. The
cause is still being sought but all similar boiler and reactor welds are
inspected and so far have been shown to be in a satisfactory condition.
Problems encountered during inspection of other reactors included mis-
alignment of a recently installed core component which required



rectification by remote means; nut bursting because of oxidation; cracking
of bellows, and broken thermocouple fastenings.

The discovery of the higher than expected rate of oxidation of
mild steel components in magnox reactors and the potential problems
associated with premature failure of components h,as required the Nuclear
Inspectorate to develop in-house expertise in the assessment and inspection
of the effects of oxidation on reactor and boiler components. In
addition, the Inspectorate has initiated research by independent consultants
on the mechanisms of oxidation and the behaviour of various steels in the
reactor environment. Other consequences of the enhanced oxidation in the
higher temperature regions of the reactors have been the reduction in
reactor operating temperatures to a level which inhibits oxidation and
the installation of additional shut-down devices consisting of boron
balls which can be dropped into thimbles in the reactor.

5.2 PLANT INSPECTIONS

The range of inspection which must be carried out by competent
persons appointed by the licensee are specified in the maintenance
schedule. These include routine tests and inspections of all safety
related equipment which may be carried out during normal operation or
during the biennial shut-downs. Regulatory staff inspections are confined
to sampling the work listed in the maintenance schedule unless a test or
inspection reveals a problem that may be of significance for safety.
There have been a numoer of such problems during the long period of
operation of the magnox reactors and although only a few have required
extensive remedial work or major design modifications they have all
involved assessment and inspection effort from the regulatory inspection
staff. In this category was the comparatively recent evidence of sig-
nificant cracking in some internal component structural welds in the
ducts and boilers at three stations. At none of these was there any
evidence to show that the cracks had penetrated the boiler pressure vessel
or gas duct walls. At one station cracks were found in external attach-
ments to the ducts. A thorough investigation of the causes and likely *
future behaviour of the cracks was instituted and checks made on similar
features at other stations. It was confirmed that in no case had cracks'
penetrated the duct walls or affected the pressure circuit integrity. l

General inspections for each twin reactor station are carried out t
by a nominated inspector with a wido experience and knowledge of nuclear
safety. This inspector is also responsible for the coordination of all
specialist inspections as well as the compliance with the conditions of
the nuclear licence. The main inspection duties are to maintain surveillance
of all the operations on the nuclear plant and to make such check inspections
as is deemed necessary to satisfy the Inspectorate that the licencee is
meeting all the licence requirements, and any additional inspections
of the plant or documentation that may be required as a result of abnormal
occurrences, failures or defects in the nuclear plant. The designated
site inspector is also required to progress any propoœd changes in the
operating rules or modifications to the plant and to coordinate any nec-
essary safety assessment of such proposals. He is required to make
reports of the results of inspection visits and provide a six monthly
review of the operation of the plant including the results of all
relevant tests and inspections. Following the biennial shut-down of each
reactor on the nuclear station he submits a report summarising the
results of the statutory examinations with explanatory comment on any
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problems or exceptions to the approved schedules. The range of inspections
covers many different technologies and the site inspector may request
assistance or advice from specialist staff within the Inspectorate for
any problem falling outside his competence. Under the Health and Safety
at Work etc Act 1974 nuclear site inspectors have also been made res-
ponsible for the enforcement of industrial safety regulations but again
when necessary they are able to call on specialist advice from staff
with the Health and Safety Executive.

5.3 RADIOLOGICAL PROTECTION

The procedures and practices adopted for controlling radioactive
exposure are fundamentally the same for all activities involving the
use of ionising radiations but differ in detail according to the type
and circumstances of the hazard. For instance, the problems posed by
unsealed radioactive substances are quite different from those of sealed
sources. For the latter protection is normally afforded by adequate
shielding or by distance from the source whereas in the former it is
also necessary to prevent contamination and ensure levels do not riBe
above acceptable values or that suitable protective equipment is worn.
The detection and measurement of direct radiation is comparatively
simple compared with techniques required to assess doses from radio-
active substances in the body. There have been few incidents involving
radiation exposure above permitted levels at nuclear power plants in the
UK and the controls exercised by the licensees under the conditions of
the licence have maintained very low radiation exposures for workers
at the plants. Over 7,000 persons are employed as classified workers
at nuclear power plants in the UK, less than 10$ exceed doses greater
than a whole body dose of 0.5 rem/yr, and only a small fraction of 1%
of these persc-ns are exposed to doses in excess of 1.5 rem/year, and there
are only one or two caaes of exposure slightly in excess of the annual
limit of 5 rem. During normal working onLy a few contaminated areas
require frequent access and again the controls have ensured that radiation
doses from contamination are negligible. The controls exercised during
plant shutdown and maintenance has also been effective and there are no
recorded cases of significant exposure from contamination during these
activities.

The designated site inspector carries out routine checks on the
radiological protection provisions during operation and maintenance but
specialist staff make periodic examinations of the working arrangements
and equipment provided for detection of radiation and protection of
workers at all licensed nuclear power plants.

5.4 WASTE MANAGEMENT

The radioactive waste stored on nuclear power station sites
includes fuel element debris, reactor components and materials arising
from the treatment of the spent fuel element cooling pond water. Other
waste arises from the handling of contaminated equipment and operations
on the plant, but this is usually of very low activity and can either be
disposed of or reduced by incineration. The principle aim in the design
of the storage facilities is that all waste should be safely contained
and recoverable. It is of course necessary to provide suitable facilities
for the temporary storage of irradiated fuel elements. This fuel is
usually stored in ponds for a minimum period of 90 days before being
transported to the fuel reprocessing plant. There is no particular
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difficulty in designing suitable storage facilities at cooling ponds
but wet storage does give rise to a further source of waste such as
filter sludgss and spent ion exchange resins.

In recent years some difficulties have been experienced with
the storage of irradiated fuel at a number of nuclear power stations.
For a variety of reasons dwell times in the cooling ponds have increased
and when magnox fuel elements remain in water for long periods corrosion
of the magnox cans may release soluble caesium from the fuel. This
has increased the radioactivity of the cooling pond water and in some
cases new treatment plants have been installed. At two stations the
corrosion of the fuel elements had progressed further and corrosion
products in the form of sludge containing the full range of isotopes from
the irradiated fuel accumulated in the ponds. This sludge presents
handling problems and pond clean up operations have been difficult and
protracted.

The pond problems have called for significant regulatory inspection
effort and in the safety assessment of the procedures for clean-up
and storage of the additional waste arisings. Frequent checks are made
on the waste storage facilities and the experience gained with handling
and clean-up operations at the worst affected plants has been used to
good effect at all licensed nuclear power plants.

Waste discharges from all nuclear installations in the UK are
subject to authorisation granted by the Government Environmental Depart-
ments. The authorisations specify the type of wastef the means of
disposal| the conditions which must be observed and the relevant measure-
ments of the waste or environment which may be considered necessary.
Discharge limits of liquid effluent are based on critical path analysis
and gaseous discharges on best practical means. In practice the levels
of discharge do not approach the permitted limits which are themselves
set well below the acceptable levels. Appropriate monitoring programmes
have been drawn up to provide checks on the effects of discharges on the
environment. The responsibility for compliance and enforcement of the
authorisations rests with the Environmental Departments but any
inadvertent or unplanned discharge of gaseous or liquid waste would be
investigated by the Nuclear Inspectorate since this might arise from
incidents, defects or failures on the plant» Returns of waste discharges
are also submitted to the Nuclear Inspectorate and close cooperation is
maintained with the Environmental Departments ,

5.5 EMERGENCY ARRANGEMENTS

The arrangements are provided in an Emergency Plan which is
approved by the HSE* The plan sets out the general principles of the
arrangements; the health physics procedures; action levels for evacuation
of members of the public; the duties of the station staff; and the
arrangements for notification and collaboration with outside bodies who
may have duties under the plan. The plan is supplemented by a handbook
which contains detailed information on every aspect of the operations
involved in implementing the emergency arrangements» Any proposed
changes in the plan must be approved by the HSE before implementation,
but changes in the handbook which is subject to frequent updating on
such matters as the particulars of individuals with duties in the plan
are only required to be notified retrospectively.
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The effectiveness of the emergency arrangements at each nuclear
power plant is reviewed each year following a rehearsal of the plan
based on a postulated accident to the plant which results in a release
of radioactivity. The rehearsals are designed to test the feasibility
and effectiveness of every aspect of the emergency arrangements and
are witnessed by the Nuclear Inspectorate. The licencees are required
to show that the station staff are adequately trained in their duties
under the plan and that its organisation is fully prepared to meet an
emergency. Rehearsals are also carried out outside normal working
hours to test the communications and response to emergency call out
procedures. Police, fire and other authorities cooperate in the annual
demonstrations and the effectiveness of the evacuation arrangements have
been tested to the point just short of actual evacuation of persons
covered by the plan. The Nuclear Inspectorate field a team of observers
at each rehearsal and the site inspector also witnesses training
exercises given to individual groups with special duties such as damage
control, fire fighting and first-aid. The plans have been modified over
the years to take account of the experience gained in the rehearsals
and developments in radiation monitoring techniques and although it is
difficult to postulate every conceivable emergency that might arise the
Inspectorate is generally satisfied that the emergency arrangements
at licensed nuclear sites provides a basic response which should cater
for all accidents.

6. PLANT MODIFICATIONS AND CHANGES IN TECHNICAL SPECIFICATIONS

The basic requirements are that any alterations to the plant
of significance for safety or changes in the operating rules and limits
derived from the design safety assessment and the results of commissioning
must be given careful consideration by competent persons. This is
achieved in practice by establishing a nuclear safety committee to
consider such alterations or changes or any other matter on which the
licensee might require advice. The committee members must be suitable
persons with appropriate qualifications and experience and usually
consists of senior staff in the licensee's organisation including the
station manager and independent members with equivalent experience from
other organisations such as the UK Atomic Energy Authority. Although a
nuclear safety committee must be appointed for each nuclear site there
are only three licensees and most of the persons appointed from within
their organisations serve on each committee. This is also the case
for the independent members. This arrangement has the advantage that
the safety committees can take account of the safety problems on all
nuclear power plants operated by one licensee and make general recommend-
ations. In addition suitable liaison is maintained with safety com-
mittees appointed by other licensees.

The safety committees may regulate their own procedures and over
the years a number of changes have been made on the procedures for
approving plant modifications. Initially it was thought that modifications
of safety significance would be covered by the plant drawings approved
by the HSE and specific requirements concerning the pressure circuit.
The approved drawings, which are actual working drawings included
details of little or no significance for safety and the general require-
ments on the pressure circuit did not cover all the possible situations
where modifications might introduce safety problems. The procedures
for approving changes and the definitions of significant modifications
have undergone extensive review over the years and at present a system
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has been devised which permits minor modifications to be carried out
without prior reference to the Committee but which also encompasses
all possible situations where alterations might have a tearing on the
safety of the nuclear plant. In some situations modifications are
required to be made quickly if power operati jn is to continue and a
special procedure has been introduced to cater for this possibility. In
these circumstances approval may bt obtained by consulting a quorum of
members out of Committee and the Nuclear Inspectorate with the proviso
that the action is fully recorded at the next full Committee meeting.
The Nuclear Inspectorate carry out an assessment of all modifications
or changes in operating rules or limits referred to the Safety Committee
and no alterations can be made without a formal approval.

The work of the safety committees makes an important contribution
to the safety of the nuclear plants. Apart from the duties assigned to
them under the licence they provide a forum for discussion of the
safety performance of all the nuclear power plants and advise the
licencees on a wide range of problems« The reports of investigations
into all significant occurrences are referred to them for information
and comment as well as reviews of fault analyses carried out by the
nuclear stations to take account of new experimental and operating data*

7. REPORTING OF DANGEROUS OCCURRENCES. ACCIDENTS AND FAILURES

The range of reporting requirements is outlinedin Section 3 of
the paper and although a number of occurrences have been classified as
falling within the definition of the Dangerous Occurrences Regulations
made under the Nuclear Installations Act 1965» none have involved a
significant release of radioactivity on or off a nuclear power station
site in the many years of operation of a large number of nuclear reactors.
These occurrences have been so classified because they involved releases
of carbon dioxide from the reactors which might have caused serious
injury to persons on the site. This safety record reflects the care
and attention given to the design construction and operation of nuclear
plants. Nevertheless failures and accidents occur as they do on any
complex plant and reactors suffer occasional unscheduled shut-downs
from a wide range of causes such as fail safe faults on protective
equipment, operator errors with subsequent automatic shut-down and faults
on conventional plant. Each occurrence and faults or failures of
safety significance must be recorded and certain of these events reported
to the HSE in a prescribed manner.

It is difficult to devise a system of reporting for all possible
events of interest to the regulatory body without making unreasonable
demands on the licensees. In addition, licensees are reluctant to
classify incidents as having safety significance if there is reasonable
doubt. The present practice in the UK is to permit informal reports
to be made of certain occurrences at nuclear sites without predjudice
to their classification under the reporting arrangements* In this
way prompt notification is made of unusual events and the Nuclear
Inspectorate can take any action it may deem necessary.

In the context of public debate on nuclear power the requirements
for reporting and publishing incidents at nuclear installations have
recently been reviewed and with the cooperation of the licensees the
HSE now publish a quarterly statement giving brief particulars of all
occurrences and incidents reported under the Dangerous Occurrences
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Regulations and the conditions attached to the nuclear site licence, as
well as incidents of lesser significance or of potential public interest*

8. SAFETY REVIEWS

Some of the magnox nuclear power plants have now been operating
for 20 years and most have been operating for over 10 years and although
the designs are extremely conservative the ageing process and developments
in technology may call for additional in depth reviews of the safety of
continued operation as the plants approach the end of their design lives*
The cost of replacement of certain components and increased maintenance
may determine the actual life of <<ha nuclear plants but the safety
performance of certain irreplacable items may also restrict operation*
The requirements for replacement and maintenance should be reviewed
as well as the adequaoy of the safety provisions in the light of present
day knowledge. Such reviews call for considerable effort by the
regulatory body and the licensee. The plants are subject to continuing
safety appraisals and inspections which gives confidence in their safety
performancet nevertheless! reviews have been initiated in the UK with
the object of identifying any necessary action in advance of its requirement.

9* SAFETY IN OPERATION

The conditions on which a nuclear site licence is issued are
designed to ensure that all possible steps are taken to protect both
the public and the operating staff from the risks arising in the
operation of nuclear power plants. At all stages the Nuclear Inspectorate
must be satisfied with the demonstration of the safeguards provided to
prevent an escape of radioactivity or emission of ionising radiations.
The scope of the conditions attached to nuclear site licences has been
briefly discussed in the paper, but it should, however, be emphasised
that these conditions are framed, as far as possible, to make sure that
every aspect of the operation of the plant is properly thought out and
put down in writing in advance. The Nuclear Installations Acts place
the licensee under a strict duty to avoid harming anyone. The Health
and Safety Executive has direct responsibility to ensure that all the
necessary safety precautions are taken by the licensee and it is the
task of the Nuclear Installations Inspectorate to ensure that the rules
and regulations drawn up for this purpose are not only strictly observed,
but that they are amended and brought up to date as experience dictates*
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