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Decommissioning in the UK
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Nuclear Decommissioning
Authority estate

Dounreay
Sirewell A
Beradwall
Dungeness A
Harwall
‘Windfrith
Hinkley Paint A
Oidibury
Bierkaloy
Trawshynydd
Wiylia
Capenhurst
Sprnghelds
LI'W Hepository
Sallafiedd
Chapelcross
Hunterston A

EDFE estate

#® Advanced Gas-cooled Reaclor stations
® Pressurised Water Reactor station
MNuclear Decommissioning Authority estate

Magnoo Lid stations

Seldlafield

& Other sites

-
EDFE estate

lomeaes
Hartlepoal

Sizewell B

1 Dungeness B

Hinkley Point B

6 Heysham 1

{  Heysham 2

& Hunterston B

* Only 1 of the 8 existing NPP’s in the
UK will remain operational by 2030
(SzB)
* All 7 AGR’s to move into
decommissioning
- DNB
", - HNB
. - HPB (R3 off, R4 off end of Aug 22)
P * HPC under construction
o ' e SZC yet to be granted FID
N « MAGNOX leading the way, EDF

. " following
AL e By 2030, the ratio of operational to
; _ decommissioning plants will be 1-24
%s (2-24 if HPC is commissioned on
| . schedule)
2t *
F

Source: National Audit office - The decommissioning of the AGR nuclear power stations Department for Business, Energy & Industrial Strategy



Decommissioning cycle

Defueling

A

Defueling

A\

Preliminary
deconstruction

o/

10to 15
years

UK experience to date

!

Deconstruction

AN

Care and
maintenance

A

70 to 85 > Final

deconstruction

Used fuel and radiclogical waste is
removed from the reactors, fuel ponds
and stores. This removes 99% of the
radioactivity from a site and so greatly
reduces the hazard.

The fuel is loaded into a container
called a flask and transported to
Sellafield by train by Muclear Transport
Solutions (NTS), a division of the
Muclear Decommissioning Authority
(MDA). It will be stored at Sellafield
until the UK’s national nuclear storage
facility is ready to receive it.

"'--.._____..-"'
Buildings, plant and equipment except
for the reactor are decontaminated,
dismantied and removed. Preparations
for 'safestore’

Source: National Audit office - The decommissioning of the AGR nuclear power stations Department for Business, Energy & Industrial Strategy

years
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A safestore is built around the reactor
and the residual radioactive material
inside is left to decay within the
reactor core. This allows time for the
radicactivity of the nuclear material to
lessen as it decays. The site remains
inspected, monitored and maintained
during this time.
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Dismantling of the reactor building,
matenals and equipment that are still
radioactive. Any remaining low-level
radiological and non-radiological waste
is treated, stored and/or disposed of.
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Remediation

M/

After the reactor and the buildings
around it are dismantled the
groundwater and soil are remediated to
allow for safe future re-use of the land.
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Defueling: 3-10 years
Fuel is removed from the reactor and ponds significantly reducing the nuclear hazard however, risk remains.
Fuel is moved for reprocessing by rail/road

Defueling/Deconstruction

*MAGNOX Optimized Decommissioning Program (MODP) using the ‘lead and learn’ model - Bradwell and Trawsfynydd
* Fuel pond clean up

* Fuel Element Debris (FED) — Separation of active material from inert waste, dissolution and discharge.

e Standardised Intermediate Level Waste (ILW) model.

e Plant and Structures - De-planting, demolishing, and remediating structures.

MODP benefits to date

£1.8 billion saved using this approach compared to previous decommissioning cost estimates

34 year reduction from the total required to place all sites into C&M - Reduction in insurance exposure.
Bradwell and Trawsfynydd successfully moved into C&M in 2015 & 2016 respectively.

Considerations
e Learn from those that have experience
e Availability of expertise — Global demand for specialist radiological workers
 Embrace technology & innovation — FED, drones, robots, Al, vacuum excavation
nrl * Planning and preparation: engagement of key contractors, ID & categorise radiological waste, ID of key risks

*Source: https://www.powermag.com/uk-uses-lead-and-learn-strategy-for-magnox-reactor-fleet-decommissioning/



Insurance Risk
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Insurance Risk Profile

mmm) Staffing/organisation mmm) Ageing Management Throughout th-e various
phases, material damage
mmm) No high energy systems w=m Cutting/ grinding/ hot works and third party liability
mmmm Radioactive inventory reduces insurance (including
mmmmp Novel techniques / unfamiliar operations transit liability) protection
mmm) Transfer of materials between facilities is available.
=) Temporary storage
mmmm) Construction activity == Dropped loads Through NRI’s close
mmmm) Fngineered protection systems decommissioned cooperation with
The China Nuclear
=) Emergency Preparedness and Response Insurance Pool (CNIP), we

will be able to support
you.
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Decommissioning Risk Management

Insurance considerations also include:
e Safety analysis and assessment

— Required for each stage in programme, must remain current
— ldentification of fault sequences with potential dose to public
— Probabilistic assessment unlikely

e Safety systems

— Reliability and availability claims on active systems
— Passive safety features
— Reliance on admin controls

* Nuclear Safety Culture

e Contractor use & oversight

* OPEX

* Site Security

* Accelerated, faltering or changing programmes

* A major accident could lead to unscheduled decommissioning
nrl resulting in a shortfall in the decommissioning fund



Contact details

Jonathan Cooper

Risk Engineer
jonathan.cooper@nuclear-risk.com
+44 20 7929 8941

Claudio Mares

Senior Underwriter
claudio.mares@nuclear-risk.com
+44 20 7929 8937
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NUCLEAR RISK INSURERS

Nuclear Risk Insurers Limited, 5th Floor, 18 St Swithin's Lane, London EC4N 8AD
t +44(0) 207621 1100 - f +44 (0) 20 7621 1199 . enquiries@nuclear-risk.com « www.nuclear-risk.com
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