
o
I

AEA Technology

Dr Brian Tomkins FEng

Chief Technologist

IMAGES\MISOLMNPP2 1
© 1997 AEA Technology pic

CD =
CD =

CD;

oo



STATION

CalderHall1

Chapelcross1

Bradwell2

Berkeley2

Hunterston A3

Hinklev A2

Trawsfvnvdd2

Dungeness Ar
Sizewell A2

Oldburv2

Wvfla2

Hinklev B2

Hunterston B3

Hartlepool2

Hevsham I2

Dungeness B2

Hevsham 22

Torness3

Sizewell B2

TYPE

Magnox
Magnox
Magnex
Magnox
Magnox
Magnox
Magnox
Magnox
Magnox
Magnox
Magnox

AGR
AGR
AGR
AGR
AGR
AGR
AGR
PWR

NO OF
REACTORS

4
4
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
1

OUTPUT
MW

240
240
245
250
420
470
420
470
420
430
950
1240
1240
1200
1130
1120
1970
1270
1200

DATE OF
COMMISSIONING

1956
1959
1962
1962
1964
1965
1965
1966
1966
1968
1971
1976
1976
1984
1984
1985
1988
1988
1995

CURRENT AGE IN
YEARS OR CLOSURE

DATE
41
38
35

closed 1989
closed 1990

32
closed 1993

31
31
29
26
21
21
13
13
12
9
9
2

Basic Data on UK Nuclear Plant

Licensee 1 British Nuclear Fuels pic
2 Nuclear Electric pic
3 Scottish Nuclear pic
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Life Extension Granted to Calder Hall (CH) and
Chapelcross (CX) Reactors - Further 10 Years
Operation

On 3 July 1996, the Nil confirmed that it had completed it
assessment of BNFL's Periodic Safety Case Review for the
nuclear power plants at Calder Hall in Cumbria and
Chapelcross in Dumfriesshire. As a result of its assessment
the Nil was satisfied that it is safe to continue operation of
these reactors beyond the milestone of 40 years
operation - subject to the satisfactory outcome of a number
of ongoing inspection programmes and other reasonably
practicable improvements to plant and procedures.
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There are two well recognised life-limiting
features of the Magnox reactors, namely the
graphite core ageing and materials properties of the
reactor pressure circuit components. These
features have been scrutinised particularly closely
and the conclusion has been reached that there are
no safety factors which will necessarily limit the life
of the stations to less than 50 years. However, it is
acknowledged that it is difficult to make long term
predictions in areas such as these and a programme
of regular formal reviews in these areas will be

t?\ A P A required throughout future operation.
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Two other potential life-limiting features for
generating plants are heat exchanger tube failures
internal to the boiler shells and the integrity of the
main engineering structures of the plants.
However, it was concluded that appropriate
routine ageing monitoring programmes are in
place in respect of these features to support
continuing operation beyond 40 years.
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Cases have been successfully been made for 34 years
operating life for four steel vessel stations.

Important developments in two cases have been:

Bayes/MLE analysis of Charpy impact energy data as input to
the predicted irradiated fracture toughness ductile to brittle
transition curve

Accommodation of the contribution for thermal neutrons
based upon accelerated test data obtained with higher thermal
neutron flux in the Halden Reactor

Good progress is being made with the removal of samples
for the Trawsfynydd (closed) reactor steel pressure vessel.
The fracture toughness test data will be compared with the
predicted values obtained via Charpy impact energy
correlations. The early results are encouraging.
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Periodic Safety Reviews have been completed
successfully for the sister stations at Hunterston B and
Hinkley Point B. The Reviews, which cover the
period 1996-2006, have identified a number of
relatively minor modifications.

• Work continues on the assessment of the lives of the
AGR graphite cores. This is one of the principal inputs
to the review of AGR stations lifetimes. The
programme of work covering the first two stations is
scheduled for completion in 1998.

• Similar Reviews are well advanced for Dungeness B,
Hartlepool and Heysham 1. Work has started on the
PSRs for Torness and Heysham 2 for completion in
January 2000. IMAGES\MISGLMNPP2 7
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Reheat Cracking in Boiler Circuit
Components
• The major programme of work on reheat cracking of

austenitic components is well advanced and the
majority of the modifications to the plant which have
proved necessary are almost complete

• Assessment methodologies have been established for
carrying out regular predictions of plant life usage for
essential reactor and boiler components. These assess
life usage based on actual operating history to date
and predicted regimes over the forthcoming
operating period.
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UK Nuclear Technical Advisory Group on

As a successor to the Marshall Study Group which
produced three reports on the Integrity of the
PWR pressure vessel in the 1970's and 1980's,
TAGSI was set up in the late 1980's to consider
structural integrity issues across the whole range of
nuclear plant operating in the UK.

Over the past few years it has been sponsored by all
the nuclear plant operators and the regulator (Nil)
to address underlying technology issues and
questions posed by the sponsors. TAGSI comprises
a number of eminent independent advisors who
work in discussion with sponsors to address the
issues raised.
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TAGSI reports its findings to the sponsors and to
the national Advisory Committee on the Safety of
Nuclear Installations (ACSNI)

Current sponsors are:

Nuclear Electric Ltd
Magnox Electric pic
British Nuclear Fuels pic
Scottish Nuclear Ltd
Ministry of Defence
Nuclear Installations Inspectorate
UKAEA

Technology provides the Technical Secretariat.

AEA Technology
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On behalf of the sponsors, TAGSI will address
the following generic issues pertinent to nuclear
plant integrity:

• Structural integrity methodologies and codes

• Acquisition and interpretation of materials data

• Failure mechanisms

• Inspection methods and applications

• Probabilistic aspects of structural integrity
methodology

AEA Technology
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TAGSI will provide peer review and informed
comment on the specific principles used in
structural integrity assessment methods and
procedures and used to underpin the
interpretation of materials behaviour in response
to issues raised by the sponsors.

TAGSI will provide advice and opinion on
generic aspects of structural integrity
methodology in relation to plant problems and
safety issues with particular emphasis on suitably
consistent standards and approaches.
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TAGSI holds an annual one-day symposium
on a topic of current interest in conjunction
with an Institution or non-nuclear industry
sector which has a common interest. Recent
symposia were:

1997 Risk Based Inspection and Plant Assessment
1996 Advances in Fracture Mechanics

The publication of TAGSI deliberations in
the open literature is now in hand.

JOAEA
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TAGSI comprises 10 independent members
including the Chairman (Sir Peter Hirsch)
drawn from Universities and technology
organisations.

Issues are considered by ad hoc sub groups
convened at the Chairman's request and
drawing on a wider range of national
technical experts.

Sponsors also nominate representatives to sit
on the sub groups.
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Warm prestressing

Crack arrest

Irradiation damage principles

Miniaturised fracture testing

Defect distributions and the probability of
large defects

Incredibility of Failure Safety Cases

AEA Technology
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Health and Safety Commission (HSC) -
If]

Licensee of nuclear plant are charged by
the HSC with placing a research
programme to address major safety issues
identified by the Nuclear Installations
Inspectorate (Nil) and compiled in a
Nuclear Research Index.
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Health and Safety Commission (HSC) -

• In the life management area, programmes of work
are ongoing in

1) Steel components
- Development of Stress Analysis and Fracture

Mechanics Methods (including - high temperature
crack growth, crack arrest, probabilistic fracture
mechanics, warm prestressing, residual stress, LBB)

- Characterisation of Materials and Fabrication
(including - definition of upper shelf, corrosion,
irradiation embrittlement, transition joints, fatigue,
ageing)

- Development and Validation Inspection Techniques
(including - optimisation of ISI, UT modelling,

AEA Technology
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2) Civil Engineering
- Structural Performance of PCPV's

- NDT and Monitoring of Concrete Structures

- Repair and Coating of Concrete

- Long Term Tender Performance

3) Nuclear Systems and Equipment
- Effects of Ageing on Cable Materials

- Effects of Ageing on Mechanical Components

- Effects of Ageing on Electrical Components

- System monitoring and diagnostics

AEA
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