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Nuclear new build

This lecture dees not attempt te justify the
puIlding off nNeEW: NUCIear power: stations

It C
m

ISCUSSES| tWo! dUEstions:
oW dees the new: structure off the industry:

C

Hange reguirements fior safiety. regulation?

s Canrwe learmn firom! the raillindustry: Which
went through a similar industry restructuring?




Safiety’ regulation of the privatised
rail industry,

Safety not compromisec

a Despite whatiene hearsrabout Seuthall, Ladbroke
Grove, Hatfield, Potters” Bar, etc.

Regulatory Burden; increased by: an| order’ of
Magnitude

x Alllindustry. players (except financiallleasing
companies) lost money:

s Overseas manufacturers: badly hit and seme left the
UK market




fFatal train collisions, etc.
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Jan-67 Jan-72 Jan-77 Jan-82 Jan-87 Jan-92 Jan-97 Jan-02
Events in five-year period

Source - Prof. Andrew Evans, Imperial College, March 2002



Structural changes in the Industry




Structural chamnge in nuclear generation and
rall Industries

Past — monelithic state operator owning
the design off the plant

s CEGB or Britishi Rall

FUtlre — several operators buying
“Proven” designs firom OVEerseas

s Nuclear plant eperators or Tain Operating
Companies (TOCs)




Impact of Privatisation

l Specialised
S — Operations

Design
Consultancies

Train
Operating
Companies

Railtrack

{OSCOS]

Engineering
companies

Brian Alston RSSB




Parallels between Rail and Electricity
Industries

x| British Rail = CEGB

x Railtrack x NationallGrid
a [raln OpEeratoers a Generaters

s Overseas train builders s Overseas power
s Consultancies station: bullders

= Consultancies




Design’ AUtRGKILY,




Specification Hierarchy.

Business Specification

Functional Specifications

System Specifications

Detailed Reguirements
Specifications

\ Manuracturing drawings




Pre-privatisation




Post-privatisation




A Design Authority (DA)

The DA for aisystem isi the body: that understands both
the technical andl operational reguirementsiand the
design of the system.

= The “know why”, not, just the “know how™

Iihe DA has the authority, competence; and responsibility
for confirming thatithe system meets its technical
requirements and' Is safe; fior' USe.

=, The DA “carries the can”

he DA retains the design infermation so; that;, 1 30
years after the plant entersiservice there is an accident,
the original design calculations cam be recalled.




A Design Authority: (DA) contal

The DA may: be called on ter make an informed
judgement on the; suitability, off the system, for' a
particular application or te assess the technical,
operationalland safety Implications of any: propesed
modifications teran: existing system.

Tihe DA s responsible for establisning the configuration
status of the design, for maintaining It threughout: the
product life and thus for confirmingl that any: particular
modification IS compatible, not only: with' the original
design, butialserwith any: subsequent approved
modifications.




Two eptions for Design Authority

Contractor produces a safety file including all relevant
calculations, drawings, etc.

Owner retains the safiety file and gives It to anyene contracted
te make chianges to the plant

Manufiacturer retains the designi information, moniters safety
performance, issues safety bulletins, recall notices, etc. as
necessary

Manufacturer approves any.: significant post-delivery.
modifications to the equipment

Manufacturer retains configuration infermation

*The Construction (Design and Management) Regulations 1994
Original Equipment Manufacturer




Design Authority: in the nuclear and
rall Industries

Traditionally’ in the UK boethi follow: the €DV
model

he CDM model fiailed the; raill industay When
several different operatorsi beught similar traimns

Directive 96/48/EC envisages moving the
European raill industry: to the OEM model

I several different operators are planning to use
the same design of reacter, which Is the more
appropriate for the nuclear industry?




Design Authorities — Who pays to: retain
Information?

PHILIPS




Saliety regulation




RISk management policy.

Goal-setting philosephy.

Control of risks remains; the respensibility: of
those Who create them - not the Iegisiator

[Legisiation can withstana rapid technological
advancement and societal chiange




Victorian values

“Once alrailway’is epened the State now. holds
the company. iesponsible ter maintain: it anaite
Work the trafiic in a manner compatible with
pUblic safety.

Any: chamnde that would relieve railway.
companies; firom: the; responsibilities Which now.

rest upon them to provide for the safiety of that
trafiic weuld be undesirable.~




Docklands; Light Railway.
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DIR safiety: certification

CERTIFICATION

With the quallfications in section 1.4 above I certlfy
that, to the best of my knowledge and belief, the: '
Docklands Light Railway is safe for operation in
passenger service.

i

. R J KEMP B.Sc. C.Eng. F.I.E.E.
. ENGINEERING DIRECTOR,
GEC TRANSPORTATION PROJECTS LTD
RK0797

b |




Mismatched safety: responsibilities

Railwaysi (Safiety: €ase) Regulations 1994
s Railtrack responsible; fior safiety, off the network

s [OCs produced! safety cases! fior train design
and Operation

s [OC assumed to be an informed customer for
the trains




Train approval structure, (1994-2000)

Infrastructure TOC
safety case safety case

Railtrack Disabled access

T&RS Approval

SAP + ISA
VAB + RSAB

Engineering Route Acceptance

Acceptance
TOC & ROSCO




Concession project (Arlanda)

Banverket (BV) Luftfartverket (LFV)
Track Authority Airport Authority

A-Banan Projekt AB

Banks & Shareholders BV - track access
Nordbanken SJ - traffic management

Arlanda Link Consortium




Power stations are more difficult than trains

A nuclear power station Is more complicated! than even a
Very: sophisticatedttrain.

An Incident in: ai pewer' station has much greater
fEPErcussions than al train crashi— Rence greater
iegulatory: attention.

A power station Istless self-contained than al train.

There is less recent UK experience of building — and
regulatingl— pewer: stations than! trains.

ihere are factions! in the population opposed to a
nuclear new: build and thus one; camn expect the regulator
to take more notice; ofi societal concern.




PDemonstrating ALARP




The 7-step risk reduction process

1. Hazard Identification
2. Causal Analysis 3. Consequence Analysis

4. Loss Analysis

5. Options Analysis
6. Impact Analysis

7. Demonstration of ALARP
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[HowW: widely: accepted IS the, concept:
off ALARP?




Absolutely: safe!

.r)“ ’
5 -
&

Cordeliai Gummer
during the
BSE crisis




[How: widely is ALARP accepted: ?

Erance uses GAME (Globalement aul moins equivalent)

Jje: most Seutherm Etropeans! the concept off ALARPIS
MOt aCCEPLEd.

ALARP GAME

Reference system IZI IZI
Statistics & probability IZI N
Consideration of costs IZI

Value on "a life"

The ALARP concept is not accepted by e.g. Louise Christian, the
solicitor acting for the victims of Ladbroke Grove, Potters Bar, etc.




Safiety: in UK's Railways — the vagaries of
applying ALARP

Regulators insist
on squeezing
more before

Regulators
interpret
Safety level of Sub-systems ALARP to drive
new or and up standards
Safety level of replacement components of
existing product product or the new product

or system in SE or system ‘ WO”? est
£ practice’ or
operational technically

service _ 4 _achievable

£
7 World ‘best
practice’ or

technically
Safety threshold achievable

. FFFFFFFFFT, 7 //
for public
> World ‘best é

acceptance practice’ or

technically
achievable

A

‘Agreed’ level of safety Required level of safety
between regulator and before regulator is
supplier / service prepared to approve
provider at the start of the new product or
the improvement work system for service

Public and Government COST Unnecessary Major late
Response DRIVERS scope scope change
and DELAY increase (Big) (Massive)

o
>
]

|

—
O

—
[qv)

7))




The value off GAMAB: is| that there is al clear
paseline that is not open for interpretation

Safety level of Sub-systems
new or and

Safety level of replacement components of
existing product product or the new product
or system in system or system
operational
service

-

Safety threshold
for public

acceptance

Safety Case built on fixed
indisputable baseline where new
or replacement system is, in its
totality, at least as good as the
existing system

Public and Government Fixed scope from start to
Response finish




The regulatery bodies apply the ALARP
principle; onerously, inflexibly: and inconsistently

The UK regulatory requirements place a huge: burden en the
INAUSERY:

= By applying ALLARP for'each component off the system, and
applying it at the time off commissioning, the overall effect is to
add much; moere delay, cost and uncertainty: than would result
from a GAMAB approachiappliedl at the; overall system level
and mainly’ at the design stage

ALARPI IS appropriate for improving| safiety: performance that is
near the intolerable;level, but GAMAB'IS more appropriate
where, the risk is ati least in the middle of the tolerable range,
(as It is for rail)

We don't achieve a balance between| the workioad and the
available effert. We are chasing perfection at the expense! ofi
pragmatism




Are the concepts of ALARP and VPE
accepted by the, public?

'Arrogance and
nhegligence'

Mr Knox held up a
poster featuring

Mr Corbett with the
words 'Wanted for
serial killings on
British railways'.

He said Mr Corbett should be prosecuted for
arrogance, negligence and allegedly manslaughter.




Railway risk (excluding suicides)

B ATP preventable accident
B Train accident: other

O Public at level crossings

O Passenger falls from doors
B Passengers at stations

@ Passenger other

B Passenger trespass

O Public trespass

B Public other

B Workforce - not train accidents




The problem for the contractor

IHOW: mUCh Workiisiinvoelved In; preving
fSks are; ALARP for every: sub-system:?

How: dor' I demonstrate risks are ALARP for
societal concerns Where there s ne
guantifiable risk?

Does secietall concern allow: the regulator:
to Impose arbitrary regulations against
scientifically’ implausible risks? 1i: so, Who

Pays?




The new European; rail safety: regime

Objectives
s Singlel European Railway.
s One specification for all suppliers

FoUr Direckives
= Highi Speed Interoperability (implemented! in UK in 2002)
s Conventional Interoperability (implemented for fireight 2005)
s Safety (Implementation; 2005)
= Amendment Directive (implementation 2005 )
Brings HS in' line with' Conventional, extends geographicall scope
Reduces|the let-outs for' net complying
A NEW. Set ofi standards
= [SIs for equipment
= Common Safety Methods for organisations




Directive 96/48/EC

[0 ensure that high-speedi trains can run freely.
acress the Europeani high-speed network and

thati rallway. productsicani be traded without
festHCLONS.

Implemented! in the UK by the Railway.
(Interoperability) (High-speed) Regulations 2003.




Directive 96/48/EC

Applies to the routes identified on the

trans-Elrepean Transport Network (TFEN)
Map; as:

= pullt for high-speed travel
s Upgraded for high-speed travel

In the UK:
s ECML, WCML, GWML and CTRL




TSI compliance = ALARP

~Technical Speciiications; fon Interoperability (TS1s) take
priecedence over allnational Iegislation. In practice, this means
that 1 there 1s any: direct contlict between the' requirements ol
the Healthr and' Satety at Work: Act eic 1974, (HSWA) to
reduce risk to the lowest reasonably practicable level and: the
levell ol saliety required by the TS, the level of salety required
by the TSI will be considered (o meet the requinements; o the
HSWA. This/is the case even 1i the level ol saiety imposed by
the TSI 1S lower than that which had been previously applicd
under HSWA. Given that this'1s 8o, the level oif salety imposed
by the TSI must be considered to be the level which 1s “asilow,

as 18 reasonably practicable” where this 1s required under
HSWA.”




Conclusions

Caniwe learmn from: the rail industay Which went
threughr arsimilar iIndustry: restructuring?

IHow! dOES the new. structure of the industry
change reguirements fior' safety regulation?




Can we! learn firom: the rail industry: which went
through a similar industry: restructuring?

The rail industry: adepted many. sarety.
procedures frem the civil nuclear industry.

ihe procedures made little difference; tor the
everall safety: of*the; network; 1N comparison| to

the previeus; prescriptive regulations.

Many: suppliers lest money. due to the regulatery
purden; andf seme got out: of the UK market.

he response to Hatfield ledftoerthe near collapse
of the industry and' the bankruptcy: off Railtrack.




IHow: does the new: structure, of the; industry.
change; reguirements; fior safiety’ regulation?

Private sector constrtctors and banks will be leeking for
certainty: ofF process: It Is not pessible te guarantee this
underan ALARP regime including “societal concern:.

ihe presumption; off an| infermed client™ acting as the
design autherity: worked with'armoenelithic and
technically expert CEGB. It IS not appropriate in a
Sittiation Where several operating companies buy. a
COmMMOon design off equipment from: anl expert: supplier.

A new: bulldiwillfuser al reactor design; already: apprevead
fOr operation overseas. The regulatory, structure must be
able to cope with the transfer from: ai prescriptive regime
without complete reapproval.




