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Presentation Overview

> Electrical generation in the UK

> EDF nuclear generation

> Essential safety requirements

> UK regulatory framework

> Management of nuclear safety
> Plant

> Process

> People

> Organisation

> Implications of Fukushima event

> The future
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UK Electrical Generation

> Coal, oil, nuclear and gas

> Safe and reliable operation

> Plant now middle aged

> Shortfall in generating 
capacity

> Extend life, replace, change 
generation mix

> Should nuclear continue to 
play a part in the mix ?
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EDF Energy Nuclear Generation

> Largest nuclear operator in UK

> Over 5,500 employees

> 8 nuclear power stations

> 14 AGRs and 1 PWR

> 9000 MW(th) capacity

> 17% UK energy needs

> Safe, secure and reliable operation

> Over 30 million tonnes of CO2
emissions averted per year
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Managing the Gap
Electrical Generation
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Essential Safety Requirements

> Fission heat
> Typical reactor ~ 1500 MW

> Decay heat
> Shutdown +1 hour ~ 20 MW

> Shutdown +5 days ~ 6 MW

> Essential safety requirements:

1)  Shutdown
> Control rods, Nitrogen gas, boron beads

2)  Cool Down
> Circulation, heat exchangers, feed 

pumps, water

3)  Containment
> Fuel clad, concrete pressure vessel
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UK Safety Regulation & Standards

> Plant designed & operated to UK safety standards

> Nuclear Installations Inspectorate (NII)

> Site Licence Conditions

> Safety Assessment Principles (SAPs)
> Deterministic & probabilistic requirements

> Frequency / dose staircase

> Risks to be As Low As Reasonably Practicable (ALARP)

> Continuous safety review

> Comprehensive safety review every 10 years

> NII site inspector

> IAEA, WANO, INPO
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Frequency / Dose Staircase
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Approach to Management of Nuclear Safety

> Plant
Ensuring that all faults and hazards are suitably assessed and 
engineered out such that any residual risks are as low as 
reasonably practicable

> Process
Ensuring that robust arrangements are in place to manage and 
control the operation, maintenance and modification of plant

> People
Ensuring that all personnel are suitable qualified and experienced 
to carry out their duties and a strong nuclear safety culture 
pervades the organisation

> Organisation
Ensuring that a learning organisation is in place which actively
seeks to improve the performance of plant, process and people 
through internal and external review, challenge and 
benchmarking

Continuous 
improvement

Defence in depth

Conservative 
decision making
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> Nuclear Safety Principles (NSPs)

> Structured assessment process:
> Identify faults and hazards
> Determine radiological consequences
> Estimate frequency of occurrence

> Identify Lines of Protection:
> Frequent events > 10-3 per year (at least 2 lines of protection)
> Infrequent events < 10-3 per year (at least 1 line of protection)

> Redundancy, diversity, segregation & qualification
> Assess mitigated risk against dose / frequency staircase
> Modify plant to remove or reduce risk ?

> Confirm ALARP

> Internal & External Independent Oversight and Assurance

Nuclear Safety Management - Plant
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Redundancy – Multiple Back-up Plant
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Diversity – Electric & Diesel Driven Pumps
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Segregation - Generators in Individual Bays



BE/FORM/COMM/050 Revision 000

Hazard Qualification – Seismic & Flooding
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Boiler Closure Units (BCU)

BCU
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BCU Pre-stress System
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BCU Modifications
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Nuclear Safety Management - Process

> Integrated safety management system

> Nuclear safety, radiological safety, conventional health & safety and 
environmental safety

> Nuclear safety management aligned against Site Licence Conditions
> Control & supervision

> Operating Rules & instructions

> Examination, maintenance, inspection & testing

> Plant modification

> Quality Assurance

> Accredited training process

> Emergency preparedness

Robust 
arrangements

Defence in 
depth
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Control Room or Simulator ?
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Nuclear Safety Management – People & 
Organisation

> Leadership - standards and expectations

> Human performance - error prevention 
tools & techniques

> Nuclear safety culture

> Maintaining positive control - conservative 
decision making & procedures

> Questioning attitude

> Open reporting

> Continuous improvement & benchmarking

Nuclear 
Professionalism
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Human performance training – flow loop simulator
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Human performance prompt cards
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Fukushima

> External hazard - earthquake & tsunami

> Beyond design basis event

> Earthquake - 1.5 times design in some cases

> Tsunami - 14m high against 5.7m design

> Loss of electrical supplies to run back up plant

> Prolonged loss of cooling

> Fuel in reactors and storage ponds overheated

> Damage to containment & release of fission products

> Temporary evacuation zone established for general public

> INES Level 7 Event – Major Reactor Accident
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EDF Energy & European Response

> EDF Energy Nuclear Generation design basis review

> EDF Energy Nuclear Generation beyond design basis review

> EDF Energy New Nuclear Build EPR design review

> UK governmental review
> Nuclear Installations Inspectorate

> Interim report mid May 2011

> Final report September 2011

> WENRA stress test
> Re-assessment of safety margins

> Scope to be set out mid May 2011

> 6 months to perform assessment; 3 months for regulatory review

> Plant condition

> Procedures & training

> Faults & hazards

> Emergency arrangements
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Life Extension & New Nuclear Build

> Shortfall in generating capacity opening up in UK

> Nuclear has a key role to play

> Low carbon, safe, reliable and affordable

> UK plants have an excellent safety record

> Must ensure that this is maintained and plant continue to be operated to the 
highest safety standards

> EDF Energy Nuclear Generation and New Nuclear Build ready to take onboard 
learning from Fukushima event and implement all necessary improvements to 
plant, process, people and organisation to ensure nuclear safety
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Management of Nuclear Safety


