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Abstract 

This paper summarises key developments during 1988 on the 26 Hagnox reactors 
and 14 AGRs now operating in the UK. Details are given of long-term safety 
reviews of the Berkeley and Bradwell Hagnox stations which resulted in a 
decision by CEGB to cease generation at Berkeley but to continue operation at 
Bradwell. The summary of operating experience with the AGRs concentrates on 
the completion of construction and successful commissioning of the second 
generation AGRs at Heysham 2 and Torness. An appended article by John Wilson, 
Deputy Director of the UKAEA's gas-cooled reactor RSD programme, gives details 
of the aims and achievements of the programme during 1988. 

Haqnox Reactors 

The Magnox stations operated by BNFL, CEGB and SSEB continued to run very well 
during 1988. In July, CEGB announced plans to cease generation at the 
Berkeley nuclear power station in Gloucestershire. The decision was made on 
economic grounds. The CEGB have stated that in their judgement all the 
remaining CEGB Hagnox stations will continue in operation for the present 
planned life of 30 years. Background information on decisions made by CEGB 
following long-term safety reviews of the Berkeley and Bradwell power stations 
is given below. 

Berkeley and Bradwell 

Berkeley nuclear power station in Gloucestershire, which first fed electricity 
into the national grid in June 1962, is to cease generation in 1989. This 
decision was made by the CEGB following a review of the value of its continued 
operation. Bradwell nuclear power station in Essex, which is of a similar 
oge, will continue to produce electricity. 

These decisions were reached after the publication in April 1988 of the 
assessment by the Nuclear Installations Inspectorate (N11) of the CEGB's long 
term safety review (LTSR) of Berkeley power station and after the N11 had 
asked for further work and assessments on Bradwell. An assessment of 
Bradwell's LTSR was published in 1987. The N11 concluded that reactor 
operations at both stations could continue for the time being subject to the 
satisfactory results of the regular test and inspection programmes. 

The Nil's requirements for licensing Berkeley to the end of its planned life 
in 1992, while technically feasible, were extensive. Even after these 
requirements had been met the station would still have operated only at 
restricted output. The work included improvements to the reactor secondary 
shut down system, the boiler emergency feed and fire protection systems, and 
the installation of an emergency reactor condition indication system. 

Berkeley already has operational handicaps. Since 1983 it has been necessary 
to shut its reactors down in order to refuel because the cost of installing a 
new pile cap fuel crane was uneconomic. One out of eight coolant gas circuits 
on each reactor is permanently closed and since 1983 pressure has been reduced 
by 10 per cent on both reactors. The effect of these restrictions had been to 
reduce output from 276 to 200 megawatts and limit the station's load factor. 
Berkeley has the highest operating costs of all the Magnox stations. The 
Nil's requirements taken together with the existing operating restrictions 
mean that it is no longer worth applying the time, money and technical 
resources needed to keep the station running for the small amount of 
electricity it would produce in the rest of its lifetime. Therefore, Reactor 
2 will shut down in October this year when it reaches its statutory inspection 
date, and Reactor 1 in March 1989 when it too is due to be shut down for overhaul. 

The decision to cease generation at Berkeley will release professional and 
technical expertise which can more effectively be used to improve the 
economics of the CEGB's other nuclear power stations. About half of the 532 
staff will continue working there for five years or so assisting in removing 
fuel from the reactors, waste management and essential maintenance. 

Although Berkeley is being shut down three years earlier than the CEGB had 
been planning, it has already run six years longer than the station builders 
first anticipated. It now seems likely that Berkeley will be the first 
commercial nuclear power station in the UK to be decommissioned. The CEGB is 
also considering a plan to turn it into a museum as the French are doing at 
Chinon. However, at Bradwell, which is a contemporary of Berkeley but of a 
different detailed design, the review came down in the station's favour 
because of the good operating conditions there, 

it operates at full declared output of 245 megawatts, 

both reactors operate at full coolant gas pressure, 

both reactors are refuelled on load without incurring costly shut downs 
every time fuel is changed, 

all circuits on both reactors are operating. 

Consequently, the improvements identified in July 1987 by the N11 to bring the 
station up to modem standards are economically justified. They also require 
little extra time for the reactors to be out of service. They include safety 
-!.ndies covering the pressure circuits and other factors, together with plant 
improvements such as modifications to increase earthquake resistance and the 
installation of gas circuit leak detection equipment. 



Some of this work has already been completed during the current shutdown of 
Reactor 1 and the Nil is expected shortly to issue a start-up certificate for 
this reactor. The remaining work, which will continue into 1989, includes 
improvements to shut down systems, fire protection, instrumentation and 
lifting equipment. 

In addition, the CEGB has demonstrated to the satisfaction of the N11 that the 
integrity of the reactor pressure vessels can be effectively monitored by the 
newly-installed leak detection equipment. The merits of operating Bradwell 
will be reviewed annually and will remain subject to the normal oversight and 
licensing of the N11. 

Advanced Gas-Cooled Reactors 

Although progress towards higher load factors at Dungeness B, Hartlepool and 
Heysham I has been disappointingly slow due to persistent engineering 
problems, the AGRs at Hinkley Point В and Hunterston В have continued to 
operate successfully and these stations regularly achieve load factors of 70 
per cent or better. The highlight of the year, however, has been the 
completion of construction and successful commissioning of the second 
generation AGRs at Heysham 2 and Torness. 

Site work for Heysham 2 and Torness, both featuring twin 660 megawatt AGRs, 
started in August 1980 and they were constructed close to estimated time and 
cose, being ready for fuel loading by the end of 1986. Approximately six 
months was lost during the early stages of commissioning to rectify a problem 
of control rod vibration. However, the subsequent stages of the commissioning 
programme at both stations have been extremely successful. Just 10 weeks 
after initial power raise the first reactors were brought up to full power. 
This achievement was nevertheless improved upon in December 1988 when CEGB 
claimed a record for the fastest run up to full power of a new commercial 
nuclear reactor. The second unit at Heysham 2 reached full output of 660 
megawatts in just 44 days. The second unit at Torness went critical at the 
end of last year and it is hoped to have it up to full power in February 1989. 

Both stations are expected to come in at close to original cost estimates. 
CEGB gives the total cost of the Heysham 2 station as 1.8 billion pounds 
(US $3.38 billion) at 1988 prices, only 5% more than originally planned. SSEB 
are reported to have claimed that total costs on the Torness project will be 
only 6% (in real terms) above 1980 estimates. 

There is also high expectation that the Heysham 2 and Torness reactors will 
produce significantly more power than the nameplate rating. They have a 
bigger core, 338 fuel channels compared with 308 in earlier designs. The 
first reactors at Heysham 2 and Torness are already licensed by the Nil to go 
to 682 megawatts, compared with the nominal rating of 660 megawatts. SSEB say 
the turbogenerators have plenty of capacity to go higher and believe they can 
present a case over the next 18-24 months to uprate the reactors to 720 
megawatts - 1440 megawatts gross from the station. The Chairman of SSEB 
believes it may even be possible to go as high as 745 megawatts on each 
reactor - a bonus of 170 megawatts for Torness. CEGB is also reported as 
seeing Heysham 2 in terms of uprated reactors. 

Other aspects of the UK gas-cooled reactor programme being carried out in 
support of the AGRs are dealt with in the appended article entitled "Advanced 
Uas-Cooled Reactor Research and Development" by John Wilson, Deputy Director 
of the UKAEA's gas-cooled reactor RfiD programme. The article appeared in the 
December 1988 issue of ATOM, the monthly magazine of the UKAEA. 


