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Topic Area Delivered By

Welcome

Comment
Nuclear

Decommissioning

Authority

» . Introduce the Taipower delegates.
Introduction

» . Booths Hall safety information
to the

Training

» . Introduction to the UK nuclear industry and
its decommissioning

Amec Foster

Programme

Wheeler

» . Introduction to Amec Foster Wheeler
» . Admin arrangements

» . Objectives
» . Course summary

Policy
development
and

» . Decommissioning strategy and planning
regulatory

» . International / ICRP/ IAEA guidance

Prospect Law
frameworks

(i)

» . International conventions (e.g. OSPAR,

London Dumping Convention)

» . European Directives (e.g. spent fuel and

waste management Directives)

» . UK law and how European Directives and
transposed into UK law
» . Regulators and roles (ONR and

environment agencies)

» . Devolved Administrations and the

differences in England and Scotland




Topic Area

Delivered By

Comment

Policy

development

Prospect Law

..Day 1 continued.

Safety and
Environment
al Impact
Assessment

Protection
and
Remediation
of the
Environment

Hydrock NMCL

Hydrock NMCL

..Safety Regulatory Requirements —

background (International, UK etc.)

..Operator requirements;
..Conventional Safety Requirements

..Requirement to undertake EIA and the

different ‘types’ of EIA

..Surface waters
..Case Study — Example from a Magnox site

..Euratom 35 and 37 requirements (and the

principles therein)

..Underlying principles - BAT/ALARP,

Precautionary principle

..Operational controls for the still operating

plant

..Containment and contamination control for

decommissioning activities

..Control of decommissioning effluents
..Sentencing of wastes as non-radioactive

..Land and groundwater contamination

assessment and monitoring

..Removal of structures
..Land remediation techniques

..Residual contamination and permitted

buried wastes




Topic Area Delivered By Comment

> ..Development of lifetime plan

» ..International context and best practice and

fundamental strategies
> ..Deferred vs prompt

Decommissio »..Clean-up targets/end states

Amec Foster
ning strategy »..Cost estimates and funding mechanisms
Wheeler
and planning

» .. Transition from operations to
decommissioning mentality
» .. Training

»..Human Resource planning

» ..Construction on site

» ..Surveillance and maintenance

Implementati »..Safety Management
on of » ..Stakeholder engagement
decommissio Amec Foster )
»..Supply chain management
ning plans Wheeler
and Case » ..Planning/ Scheduling
Studies »..Optimisation

» ..Quality Assurance

» ..Case Studies




Topic Area Delivered By Comment
Integrated » ..Management (what & why)
Waste »..Tools
Strategies .
Amec Foster Segregation
B Wheeler ch terizati
Manageme aracterization
nt and Waste hierarchy
tools Fingerprinting.
..Waste repository designs for different
types of waste
..Repository concepts and designs - different
engineered barrier systems (EBS)
Waste ..International examples
. Amec Foster
repository ..Spent fuel management
. Wheeler
designs

..Second waste that was produced during

the demolition of NPP, and its treatment




Topic Area

Delivered By

Comment

Technical
and Project

Amec Foster

..Encapsulation technologies (e.g. SIAL)

Innovation Wheeler ..Decommissioning technology
S
..General principles of nuclear remote
operations.
RPV Decom:
. Amec Foster . .
Introduction Remote observations (robotics)
to Robotics Wheeler
Cutting and size reduction
Challenges
Lab / Rig Amec Foster
..Facilities tour (Labs, ¥ Scale Core Rig, etc.)
Tours Wheeler
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Day 6 — 14th December
Topic Area Delivered By Comment
Site Visit: NDA e [tinerary to follow
Hunterston A,
NPP Glasgow
Day 7 — 15" December
Topic Area Delivered By Comment
Site Visit: NDA e ltinerary to follow
Sellafield,
Day 8 — 16" December
Topic Area Delivered By Comment
Site Visit: NDA e [tinerary to follow
Low Level
Waste
Repository
Cumbria
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B R R R R “,f 75 A RCE i % B F(Environmental Impact
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* Environment Agency (England)
* Scottish Environmental Protection Agency (SEPA, Scotland)
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* Source term
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* Environmental pathways
 Containment principles

» Waste segregation

* Effluent control

 Land quality

* Site redevelopment
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B E e 2 2 (Hazard Assessment Methods) 38

* Hazard assessment

* HAZID (hazard identification)

*» HAZAN (hazard analysis - quantification)

* HAZOP (hazard and operability study)

» PSA (probabilistic safety assessment)

» Severe accident assessment

13



Day 3 - 2015/12/09 Wen

1 3E(zr)
TS TS
Y
TE LG A RS R T R AN R R
fe Sk el SAp g R < 0 AeRl 1 9TE 0 A AR T R R LA (R

FIE) o BB e A2 150 B AL B Ak 10E R §F AZE 60 B

Distribution of currently Operating Reactor
Shutdowns (assumes 50 year Reactor life)

200 '
of

150 ..‘
100 ¢

2015 2025 2035 2045 2055 2065

Bl 3 & %50 &R ms ek

14



45 IAEA sk B R ITET A X Z R T

1. = ‘f?r’%fr*‘ﬁﬁ (Immediate-prompt dismantling)
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3. H3#t(entombment)
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1 % & Savannah River Site
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LTP(Lifetime Plan)

f%z%~%L>%% e~ 2k SR - PPARS RN o
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% o R i ep Lifetime Plan 28 40

Lifetime Plan

Planning & Strategy Delivery Governance

\/
amec is

foster
wheeler

[ Stakeholder Management

4

saAPa(q0
® SWiy Je9|D
ainyny
Wd Buong
® S9j0y

2
!

Fuel Retrieval ILW Waste_ Re_trieval
& Passivation

Decom Strategy (IAEA) -

diysiepes]
|EUONBULIOJSUBI |
salyjiqisuodsay

Mmoj4
yse9 g buipuny
asy
saAjuaoU|

$80In0sey
uonesiuebio

Deplanting &
Demolition

+ ILW Project Design

* Project Design Solutions®
« Agree End States

Fuel Retrieval Safety

Planning (LTP) Case (ALARP) Solutions * Project Safety Cases
R&D « Defuelling Operations + ILW Project Safety + Project Implementation *
Make/Buy Strategy + Fuel Storage Cases + Deplanting

Site Clearance

Plant Enhancements
for Decommissioning
Asset Care
Overarching Safety
Case

B] 7 Lifetime Plan
L/)ﬁéi’éﬁ/,@%; S RE - RR%E

Lifetime Plan

/Reprocessing

» Transportation &

Infrastructure

+ Asset Care

» Project Implementationr Demolition
* ILW Retrieval

* Hazardous Wastes

+ [LW Passivation Disposal
+ ILW Storage/Disposal * Non Hazardous Waste
+ Asset Care Disposal

18

Define End States

Final Deplant

« Final Demolition

+ Land Remediation

« Final Waste Disposal
« Landscaping

Bec ¥ g s

W 37%2 F fs B 18
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LTP Performance Measurement

Operations Defuelling Decommissioning
Decommissioning

Operational Defuelling
Performance Performance Performance
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Measurement .~ Smple
®
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=10
Z0 A-C
MEGAWATTS
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UK Decommissioning Programme
| |
[ | |
[ I |

Decommissioning Projects

B 10 NDA "% 2% #

amec |\

Decommissioning Transitions 5

Operations Defuelling Decommissioning
. e e A S ol

Culture Delivery ]
Change Enablars Delivery

. o . d &
Operator CloaeVision - PM Culture Tood e
- » Aligned . Make -> Bu = Performance
Mind-set Incentives Y « Governance
< LTP = Supply Chain

Bl 11 #F BT RGE D G R 2 ik
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R Tl 7o

1. Change Culture from Operations to Project Mind-set
2. Engage Key Stakeholders Early

3. Early Supply Chain Engagement

4. Avoid “Over-Engineering”

5. Promote and Ensure Shared Learning

FRITR DL RPIRA P

“$

2

t~
|

DO

. Programme & Project Management
.Licensing, Environment and Safety Support for Decommissioning
.Surveys and Characterization

.Health Physics for Decommissioning

1

2

3

4

5. Demolition
6. Hazardous Waste Management (e.g. Asbestos)
7. Nuclear Waste Management

8. Decommissioning Planning

9. Cost Estimating

1

0. Decommissioning Risk (Threats & Opportunities)

TEF N & s B FAEAPR

. How to Ensure the Effective use of Decommissioning and Waste
Disposal Funds

How to Produce Executable Decommissioning Plans

How to Transition from an Operations Culture to a
Decommissioning Organisation

Understanding the Demographics and Motivation of the Workforce
How to Manage and Develop Resources (Utility and Supply Chain)

to maximise delivery.

22



6. How to Maintain Stakeholder Trust and Confidence during the

entire Decommissioning Programme

F R 3 $) 0 0 Trawsfynydd Site 3 1

Bl 12 Trawsfynydd Site 7 P& &
*+ 1959~1965 # 2= 3¢ > 1965 # F 4388 1 1991 £ o 2 & 390MWe e e > &

B Wk — popE g Magnox @ B ° 1993~1995 & 5 o fu * i Rk X iE T
Sellafield -
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B 13 Safe Store-it 5 474 (deferred dismantling)
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Day 4 - 2015/12/10 Thu
13E(3)
BAPFERR
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ERE-I
PA 4 8RR T B B
TERAP O AL S -
3wﬁﬁ%mww R A R R 3 o
B R it - RE 4R PR E R

H intemational standards and gudance (6. IAEA)

UK and devolved Government Policy
MNen-Rad Waste UK Policy for Management Managing Radicactive - -
- of Solid LLW Command 2919 Waste Safely Scotlish HAW Policy

Bl prEdy RS K2 M KA

:p Non-Rau Wm o e
F Indus:
8 it St,m = unsmtagyfor 1
= Radicactive Scottish HAW |
“ nmmmes |
= Strategy J NDA Strategy
E o Others
E — i
-
g Decommissioning Strategy
= Integration & Dacision
b8 Final Site aking Process
=Y End States| Lifecycle
S YL
-9
E
o
o

SSSSHIEion S SR

LC35 Decom. C&M Entry Land Quality AWMC Waste Annual

Frogramme Specification Strategy Inventory Environment Ilcﬁun
Summary Report Plan
= e -~ B T T

B 15 AR5 8 TR
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What wastes? When will they be produced? From which buildings?

Decommissioning & Clean-up

Nuclear waste treatment/processing

a Site lon exchange plant »

T -

1} Bl Segregated effluent treatment plant »
& Evaporators A, B, C, with D under construction »

v dmm

Waste monitoring & compaction plant »

~ >
g SPP1 - Sludge packaging plant »

All waste streams

[ s
4@' Waste treatment complex »
.t.

Vitrification plant »

Effiuent and encapsulation facllities »

wwm I
Magnox
plant

&;heneed wm nekaum
l plant (o

removal

Sellafield MOX

plant

LLW disposed
of to the LLWR

B 16 A 4 A 2 & R § ]

B e E B E VA SRl 4 2 gy
» Decommissioning lifetime plan
» when wastes will arise, what type and how much
» Laws and conventions
» national and international (what must be done or not)
» Regulations
» set strict requirements and limits (e.g. safety, environment)
» Government policy
» what Government expects but is not usually law
» Technical
» resources, experience, physical limitations
» Public and stakeholders
» usually have no formal role but can influence decisions
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LAk &P B R4 A Bkl
(dispose) =& *% T B 1%

2. Wit AP F R f TR
S8 o5 Frlic SUNN R PR BUR X
AE G Ay 4 o

3. BM el AE (- BEIA o

uoJjaug Sujsealou|

Increasing Waste Managem

B] 17 Waste Management hierarchy

A SHEEFUAERF # 7 %% (Integrated waste strategy > IWS)erug
H
l.ﬁﬁﬁﬁﬁﬁﬂﬁﬁﬂmﬁ%ﬁ%& TRE RS RS F 2 B
-
| -
2. FHAAFr 2 (W) EFF G ERAAFRE -2 FH > RG22 A2 P

%~_

3. BE T R BA RS BASTEAR P o T2 AR 2 AR E
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Day - 5 2015/12/11 Fri
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Day 1 - 2015/12/14 Mon

Hunterston A

*EAE:

Hunterston A 2 ¢ Bk 5 % — & § 4 34 7 fa(Magnox) » 5 fgits i e T 3 3%
1964 # B4ep g - F AN #5545 150 MWe - 1990 Z pE 4 iy > B &
i /> NDA - # 4 e a:m,fg;; ¥ o

ikt PR
10 % 2kl KN4 1 157 9 30
3 3 F 35 A
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Care and Maintenance (C&M )

: Hunterston A ILW ISF.
B 18 # K Hunterston A C&M 4 7 &, B

Bl 19 ¥ & Hunterston A 7 B % BB
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Day 2& 3 - 2015/12/15&16 Tue&Wed
Sellafield & LLW Repository
*EAE:
Sellafield 21 £ Fl % & p o 2 & h a4 feenii 1 £ - Y g
I g aEdAs koo o i AR Y AR RN B RR
¥ALFEPRAR  EE PRI R @R IR - B B A G
P~ {847 Plutonium - Sellafield p 1940 # ik > a1 £ F F iR dd
¢ B2 T EREIN T P PR T P R R R P P
ﬁﬁ%ﬁ@ﬂﬁiﬁﬁ’ﬁﬁﬁﬁi*?%ﬁ%°
. Sellafield Fyut7 & 7% ¥ Calder Hall +: % f‘,z R E - RERETH Y
3 330K B E2 Windscale & fe > H 7 — 384 1957 & F)L w B 4E
oo 7 mi%ﬁx%g;‘ R ¢ ‘b Pl B

padpg3 15 4 fSellafield 241 i8> B¢ x5 - L1 (¥4 f &
P EITGEL PR R ES L RS R RE 0 SRS TR B #AE 100
E LY PR oo

Sellafield

The most complex .
nuclear site in the world g

B 20 % & Sellafield 7 P& B
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M PR 2 S B R 7 BF 75 F-(Low Level Waste Repository » LLWR)

Low Level Waste Repository (LLWR) Itd 4% >+ #& ®*4 i~ % (Nuclear
Decommissioning Authority, NDA) 2_ i< Fg 3 b4 B 3 47 B33 3 o ML 3K %8 3037
Drigg =7 West Cumbria > p 1995 & B 4 ¥ Fjr MAxstd B3 §» > © (T4 F
50 & o 1 & m4BELiE p Sellafield s R 4 J FREAPREE wF ¥ 7y
FPRAPUG AR AFR T o f FREFRIE B R R 2P 2 Ky
FowlFm gy % &2 2 Wigsh b gl o pedg Sellafield gyxk %) 20 4~ 488 2.2
3% T]&,}»’g\ PRl B0 %39 NDA £ 22 M3 il 32 @ (LLW Repository

e BF 3 Vault9 o A® Vault# > @ * Trenches1to7 3 ik

FUELE 2 BB K pTOF PR AR o Trenches 1t07 0 #592 A R E2 54
e r EH TR o p 1088 EAz 0 stk B F ALk ;4 (surface disposal vault)
Vault8 2 Vault9 % ki SHE2 AP 3 % o

B 21 # K LLWR 7T % B
1. Rail Sidings

2. Grouting Facility

3. Vault 8

4. Trenches1to 7
5.Vault 9
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FHEEE S E

Sellafield %@Lk »5 2 & 5 B6 Pile Chimney ~ B204 Primary Separation Plant
2 ¢ 9 WAGR {- B229 Analytical Laboratories - %3+ :E42 7 3t 1 i8¢ £ §3F
*é% e iR S R FIRIRE A8 B RRY SRR T AR
& B A B ORE o phth s H G 2 N mRAER Y 2 3 e N /%ijfi

gE%’J{fﬁﬁ ’ -F-tif’fiﬁg' F 3T lz"f‘iﬂ U‘f %"jﬁ)\k—frdé‘ L x%‘_:.F'&i‘}Q’E" o

%S

=

p # LLW Repository & # $4z 300~500 & p % <3 sq i e d 42 2. £ 5 4] ISO %

» H P 66% xkp Sellafield -

O ERT I H 2 BT Rk 32 LLWR Trenches 1to 7 25 i » 5 o s+ 1
PIE Mok iE r om Vault8 2 Vault9 Bl 2 B X pF s Rkt B ARy
IR AEPHRQHFERKE A BT AT LIRS -
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