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EXECUTIVE SUMMARY

IMT M

This document presents the Facility Safery Case for the Shiplift Facility which is comprised
of the Shiplift building and 12 Berth. The Shiplift building houses the equipment and services
necessary 10 lift from the water and suppon all currem classes of Brinsh nuclear submarines
and cenain Royal Navy surface vessels wo allow maintenance and defect repair work 1o be
undertaken. 12 Berth provides equipment and services 1o allow any Boval Navy ar Foreign
vessel to be berthed whilst maimenance and defect repair work s undertaken.

This issue af the Facility Safery Case articulates the current siatus of the safety substantiation
for the Fagility.

SCOPE OF THE SHIPLIFT FACILITY SAFETY CASE

This document covers the activities to be carried owt at the Shiplift Facility relevant w nuclear
andlor radiclogical safety, These agtivitics include operation, maintenance and repair
activities scoped in the Shiplift and 12 Berth Hazop studies, o be carried om for the following
wvessels:

- Swiltsure Class Ship Submersible Nuclear,

. Trafalgar Class Ship Submersible Nuclear.

. Vanguard Class Ship Submersible Ballistic Nuclear.

. Certain Royal Navy Surface Vesscls or equipment.

. Fereign Surlace Vessels or Submarines (12 Berih enly).

Safely Jusiihication has now been developed for the berthing and docking of Astuie
Class vessels in the Vacility. This safety justification has not yer been incorporated
inta the FSC pending operational proving,

With respect to the docking capability, the scope of this issue of the Facility Safety Case is as
lollows:

»  @Dockings per year

*  Muximum decking dusation @ days. Noting that safety justification is being
developed for exiended dockings up 1o 'du!.r; derrat i

o Indicative @ days per year docked

*  Crane lill maximum potential dropped load energy over a Swillsure or Trafalgar
Class vessel not to exceed 0.3MJ, or 0.5M) over a Vanguard Class vessel, or 2M)
over the Shiplift platform (crach mat protected main section). Lifts of up to 36
tonne are permitied over the platform rudder section without crash mal prodection
(Crane has 47.8 tonne hift capacity). During dockings no connection will exist
between the maim plaifonm and ihe redder section

ISSUE 3 AMDT 1 L B o o] January 2010
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//FSC

e Dccay Heat limit- .01' S-Class SSNs)

e Pcrmanent Magnetic Locking Feature fitted to Swiltsure and Tralalgar Class
vessels

e No intrusive Nuclear Repairs

e Docking with Strategic Weapons embarked (Combined limit of.dzlys for all
SSBN)

e Docking with Tactical Weapons embarked.

In respect of the 12 Berth capabilities the scope of this issue of the Facility Salety Case is as
follows:

e Average of.days per year of SSBN/SSN alongside.

e  Maximum 12 Berth crane lift over SSBN/SSN of 0.3MIJ equivalent energy (Crane has
20 tonne [ift capacity).

e Release of nuclear safety related equipment on submarine for defect repair or
maintenance controlled by the Procedures Authorisation Group taking decay heat
levels into account.

e Berthing with Strategic Weapons embarked.

o Berthing with Tactical Weapons embarked.

PURPOSE OF THE SHIPLIFT FSC

This 1ssue of the Facility Satety Case justifies continued regulatory approval tor Shiplift
operation from 29 January 2010, for the above scope ot activities and to continue Shiphft
operation thereafter, by demonstrating that they are tolerable and ALARP until the next
Periodic Review of safety, subject to Regulatory agreement and in accordance with the
appropriate HIMNB Clyde safety management arrangements and reviews.

This issue of the Safety Case has been produced, in compliance with Her Majesty’s Naval
Base Clyde management system, to imeet an agreed interpretation of the Ministry of Detence
Safety Principles and Safety Criteria as set out in JSP 518 Issuc 2. This interpretation,
embodied in the Her Majesty’s Naval Base Clyde Shiplift Safety Principles Paper, recognises
the Facility as an Existing Facility. Further clarification of these Safety Principles has been
prepared in the form of Development and Assessment Guidelines. Evidence of compliance
with these requirements is provided by reference to Site and [Facility documentation, and by a
systematic and comprchensive safety assessment process, the results of which are presented
within this document.

FACILITY SAFETY CASE CATEGORISATION

The Facility Safcty Casc has been categorised as Category 1, in accordance with the nuclear
safety significance of the operations carried out at the Facility, as delined in Joint Services
Publication 518.

January 2010 ReleSauldebimelaldsiums ISSUE 3 AMDT 1

Shiplift FSC
Page ii



HMME CLYDE

MANAGEMENT AND OPERATION OF THE FACILITY

Whilst a subimaring is present at the Facility the Commanding Officer is responsible for the
manggement of nuclear safety 1w 1he Facility Operator, whao is responsible for the gverall
nuclear safety of the Facility to the Site Authorisee. The scope of operations covered by this
safety case is sioictly governed by predefined written local orders within a documenied
Facility safety management system that 15 controlled and approved in accordance with Her
Majesty s Noaval Rase Clyde Management System. The documentation which govemns ihe
operation of the Facility includes wentified Conditions and Limits of Safe Operation as
delingd an the Faciliny Salely Repon,

SAFETY REVI ND INDEPE ETY
ASSESSMENT

A Regulatory review of the Shiplift Facility Safety Case was carried out following the fusther

development of the FSC under the last Periodic Safety Review (2001 and the subscquent

Staged Improvement Programme (2002.2005). The Independent Muclear Safety Assessment

idcntified a numbcer of comments. Issues which remain ouisianding have been identified in

this report. These issues will be addressed following the development of the following work

nems:

#  The Shut-Down Safety Case will allow an integrated assessment of the risk of operations
atl the Facility, including vessel mainenance

® The next Periodic Safety Review is now in progress. This will assess the FSC against
safety case modern standards requirements and better infonm a robust ALARP
ARSCEEMENL.

ARY OF FSC SAFE SSESSMENT

The safety assessiment presented in this Facility Safety Case develops the quantitative safery
casc, on the basis of a substantial body of previously reponied detailed analysis, through
summarisation of the following principal elements.

. An assessment of the radiological safety of nonmal operations, and review of
As Low As Reasonably Practicable,

. Huzard identification processes for: environmental and man-made hazands.
Facility and Submarine accident hazards, and svsiems failures that could
impinge on nuclear plant safety.

. A Hazard Loy identifying operstional and engineercd safeguards against each
haceard,
. A deterministic assessment of the capability of the Facility’s equipment and

structures to perform the required duties when subject to the defined
foresceable events.

. A probabilistic assessment of the risk 10 individuals associated with the
potential radiological consequences of fault conditions at the Facility, be they,
submaring crew, site workers, or members of the public.

The findings of the dewerministic and probabilistic assessments are as lollows.
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FINDINGS OF THE DETERMINISTIC ASSESSMENT

Using the method of assessment for an Existing Facility as s¢1 ow in the Shiplin Safey
Principles Paper all the nuclear significant structures have been shown 1o be code compliant
for all foresecable evems. The cul-ofT frequency for foreseeable events has been set an 107 per
year. From this it can be conclwded that the Shiplift Facility 1= compliont with the MOD
Safcty Principles 9 and 20 which relate to the imegrity of structures 10 withstand their
predicted loadings associated with the scope of the Facility.

The quantiiative determinisiic assessment does notl take benefin from a number of feateres af’
the Shiplift design:

#* Redundancy and diversity of the siruciural elements,

®  Yield charactensiics of cradles.

Cognizance of these feitures within the safety case enhance confidence in the robustness of
the case.

FINDINGS OF PROBABEI MENT

The Facility utilisation assumptions adopied for the purposes of the eurrent probabilistic risk
aszeszment reflect the experience of operations in recent years with regurd to the vecupancy
of the different classes of submarnine. The Shiplift building and platform unlisation assumed
(£

o S docking and undocking cycles per year. This is assumed to consist otff}
Vanguard Class and@Swifisure and Trafa lgar Class dockings with the comesponding

assumed sccupancy ﬂf-rlays- and lldays respectively.

* A maximum offfilidays on pins {mechanically locked at its maintenance level when
bearing a nuclear viessel) on any Gecasion.

® A 12 Berth annual nuclear wtilisation of Wl with @l avributed 10 Vanguard Class and
o Sviftsure and Trafalgar Classes.

O the basis of this utilisation, s infiiating event frequencics developed for the Facility
Safety Case, and the Nuclear Stexm Raising Plam Design Authority’s Probabilistic Safety
Assessmenis for the plant, the assessed risk 1o individuals in each of the three population
groups defined in Joint Services Publication 518 lssue 2

Risk
Criteria (v ) Assessed Risk (v )
Basic Safery Bazic Safety Risk to an Individual
1 Objective Limit
General Public 10 107 6.0x 10%
Site Personnel | T 10 ' 3.7 x 107
Crew 10° I | 36x 107
January 2010 - ISSUE 3 AMDT 1

- Shipkh FSC
e iv



HidiE CLYLIE

From the above wble it can be scen that the nsk associated with 1he Faciliny is 6% ol the
public BSL. The risk is 37% of the BSL for site personne] aml crew, The nisk associated with
Facility operations has been shown 1o be wolerable and Galls within the As Low As Reasonably
Practicable (ALARP) region by o reasonable margin, On this busiz, continued Shaplifi
Faciliny operations are considered accepiable. Howewver, the Facility nisk remains above the
Site Basic Safiety Objective level, such that there is an imperative to pursue reasonable and
practical means to provide an improved demonstration that the Facility design and its
operations are consistent with the As Low As Reasonably Practicable principle, Iv is expected
that the further work in progress will reinforce the current assessment that the risk associated
with operations al the Shiplift Facility 15 tolerable and ALARP.

The assessment identifies that the available Reactor Plant Design Authosity Probabilistic
Safery Assessment information does not fully reflect the reguiremients of the Shiplift Facility
Safery Case in than all activities on 12 Berth are not fully scoped. A number of <honfalls in
the detasled risk assessmenis are identified in the supponting rechnical documentation, which
may mfluence the nsk conmbutions wentified to arise From individual bazards, however the
uncenaintics associated with these contriburions are small in comparison with the 1wial nisk
and would not affect the qualitative conclusions of the safiety case. It is expected that the
dovelopment of the Shut Down Safety Case will beiier inform the MRP rizk and the
significance of the external (Facility) hazards with respect to the NRP. This will enable
EPPID'L'EI'IWHIE to be made in the probabilisiic assessment for the Facility as identified in the

Meveribwless the assessiment _|1-il!» identified that msost of the current data 15 conservative aml on
balance concludes that there 1s considerable confidence in the everall nsk assessment result,

The principal contributers o nsk are submarine inernal events (67% of the risk 10 the public)
and cran¢ collapse (31%). The NRP and submarings are provided with a number off
safeguards inherent to their design to reduce risk, particularly in respect of the largest
contributors to the ussessed risk, which are intemal flood and LOCA. The risk of crane
collapse arises from pestulated hook-up/hang-up Gaulis, and is predominanily driven by
human error. Possible additional safeguards have been considerad in the contexi of ALARP
and a Forward Action Plan for appropriste action has been added 1o the Shiplift Facilivy SIP,

OUTSTANDING ISSUES

In developing the safety case in response to the specific threats and challenges of the
wdentified hazards a large number of issues have been addressed and closed out within this
issuc of the Facility Safety Case, however, a number of issues remain. The following are
examples with tlee full details conrained in the FAPs:

*  The current safety justification does not include a comprehensive Fault Schedule for the
Faciliy. Discrepancics exist between the CLOSO repon and the FSC FSRs, DSRs and
TRs.

®  The current CLOSO report does not identify the limits and marging that exist between the
Normal Operating Zone, the Sale Operaing Zone and the Ultimate Design Limit for the
relevant plant and siructures.

*  The nuclear safely requirements and the activities that need 1o be undenaken 1o
provide/ensure a safe environment is provided for the Strateric Weapons Svstems should
be defined.

*  The current FSC does not consider either the imemal or exicrnal radiclogical
consequences of events and for accidents within the submarine,

ISSUE 3 AMDT 1 e January 2010
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= A fully imegrated probabilizne risk assessment is required which will inclede risks
associated with all NRI* mainienance/repair, Weapons storage including all hazards that
could affect SWS,

#  The current platform Reliability caleulations do not take account of the contributions
from Design Capability events, This means that the contribution of platform failure 1o the
Excessive Boat Anitude (EBA] risk may be under-estimated.

*  The detiled analysis of the EOT Cranes cannwt address the previously identified
concemns, as it has deparied from the previously agreed methodology.

The effect of blust on the bailding
The lack af withstand ol the EOT crane trolley rail elips under carthquake loading
Withstand capability of the on board systems.

The effect of all of these shortfulls has been assessed m the safety case and in all cases the
risk has been shown 10 be acceptable or mitigating arguments have been sdentified thm show
that the submarine’s safety is not compromised. The issues relating to further development of
the safety justification will be addressed following development of the Shut Down Salciy
Cusee,

FUTURE FACILITY SAFETY CASE DEVELOPMENT

Future work will sddress shortfalls in the safety case apainst modern standards and will
review where benelits have been suggested. This work is reflected in the Facility Safety Case
Safery Justification Plan (SJP) and the proposed resolutions presented in the Forward Action
Flans contained in the SJ1P.

_Thl.- current FSC continues w be assessed against JSP $18 lssue 2 and the included SPSCs. It
is recognised that further development of the FSC will include assessment against JSP 518
Issue 3 and thereby the recently issued Naval Nuclear Safety Principles.

CONCLUSION

This document has demonstrated that the Facility is compliant with the Safety Principles and
Safety Criteria as inicrpreied by the Safety Principles Paper. Al structures have been shown
to be compliant with the relevam design code presenting a robust deterministic demonstration.
The assessment of the public risk from all the hazards both external and inernal 1o the
submarine has shown that this is only a small percentage of the BSL. An ALAKP gtucly has
not identified the need for any major improvements. Therefore it has been concluded that the
IFac"LIH'_r Safety Case has shown that the Shiplifi Facility meets all its safety requiremens and
1ts accepiability has been demonstrated,
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INTRODUCTION
BACKGROUND

1001 The Shiplift Facility at Her Majesty’s Naval Base (HMNB) Clyde is an existing
Facility provided in suppon of the nuclcar submarine Mosilla. This Facility Safcuy
Case (F5C) is intended to present a robust and reasoned demonsiration that the
nuclear risks associated with the Facility and operations combucted wt the Facility are
wlcrable and As Low As Reasonably Practicable (ALARP), and also demonsirate
comnpliance with the Ministiry of Defence (Mol Safety Ponciples and Safety Criteria
{SPSCs) as contained in Joint Services Publication JSPS1S (Ref. '), For the purposcs
of applving the SPSCs w the Shiplift Facility as an Existing Facility the SPSCs were
interpreted in the light of the Salcty Principles Paper (SPP) iRef, '), as agreed by the
Regulator (CofNACNNRP/S01/6/2/2/54 272000 dated 19* March 2000 (Ref. ).

1002 Bewween December 1999 and 2004 a Staged Improvement Programine (SIP) (Ret. *)
and (Ref. ") was carried out for the Shiplift FSC. A Periodic Safety Review (PSR)
{Ref. *) and (Ref. ') was part of SIP Phase 2 that commenced in April 2000 and
completed in March 2001, The PSR did not identify any significant new issues, and
the subsequent 51P Phase 3 programme was a continuation of the Safety Case
devielopment that had been undertaken in the Medium Term Programme | MTP) {Rel
). The outsianding issues identified were closed out within the SIP Phase 3 and are
relleceed within this FSC.

1003 1t is noted that ISP 518 Issuc 2 (Ref. 1) has been subsequently superceded by [ssue 3.
This s prompred a number of changes in the struciure of the Regulstory
armangements and Awihorizee compliance. The prncipal changes are:

@, The Maval Nuclear Programme (NNP) is now regulited by the Detence Muclear
Safery Regulator (DNSR)

b. Regulatory judgement againsi the permissioning of activities will be informed by
the Safety Assessment Principles (SAPs) (Rell ™)

€. The Naval Reactor Plant Autherisee (NRPA) safety management amangeiments
now include a set of Maval Nuclear Safety Principles (NNSPs) (Ref. ™). The
NMNSPs provide a comprehensive set of design and assessment principles,
including criteria, and provide both deterministic and probabilistic standards
ugainst which safety cases associated with design und operation can be developed
and assessed.

1004 The next Meriodic Safety Review (PSR) is currenily in progress on the Shipliit
Facility. The PSR will identify the safety case developments necessary 1o align the
Shiplift safety case with modern standards and 10 comply with lssue 3 o JSP 518,
Pending the completion of the PSR this issue of the FSC continues 1o demonstrate
compliance with the MOD Safety Principles as defined in JSP 518 1ssue 2 (Rel 1)
and the current issue of the Site Safety Case (Ref. ') All subsequent references in
this document 10 compliance requirements will be 10 JSP 518 Issue 2 (Rell 1) and the
MOD SPSCy. However it is the intention subseguent to the Periodic Safety Review
that furure issucs of the Shiplift safety case will demonsteate compliance with lssue 3
of J5P 318 and the MNSPs (Ref. 1)
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1015 Since April 2000 nuclear submarine dockings have received appropriate approval
from ke Authorisee, The Clyde Muclear Safety Commilies {CNSC) has monitancd
progress on safely case development, and found this 1o have been satisfaciony.

1006  This issue of the FSC articulates the current status of the safety substantiation (in
accordance with Process Map NSSJ-MGMT-PM-001 (Ref. ")) and provides the
required demonstration that the Facility is safe for continuing operations. [t is
recognised that the current PSR will identify outstanding issues and the requirement
for continued progress in the development of HMNB Clyde Safery Cuses to meet
modern standards.

107 This FSC is supporied by Faciliy Salety Repons (FSRs) and Design Salety Repons
(DSKsY identified @t paras 1034 and 10346,

THE FACILITY SAFETY CASE
Scope of the FSC

15 This document covers the activities to be carried out a1 the Shiplilt Facility for the
following vessels:

& Swiltsure class.

b. Trafalgar class.

¢ Vanguard class,

d. Certain Royal Navy (RN) surface vessels or equipment.
. Foreign surface vessels or submarines (12 Berih only),

1009 Safety justification for Asume class activities within the Facility is now being
developed. This is currently in two parts:

@ Safety justification in accordance with Authorisation Cendition 22 for Agtute
class amvival al Benth 12, Astute class activities a1 Berth 12 have been justified for
the firs: [ weeks operating eyele. The saficly justification has been accepied as
satisfuctory by DNSR (Ref, ™) subject to required improvements to the safety
casc. Astute operations a1 Berth 12 have been Permissioned lollowing the release
of the Astute Dperational Readiness Hold Poine,

b. Safety justification in accordance with Authorisation Condition 22 for Astute
clags berthing and docking in the Shiplifi docking facility. The safety jusii ficanion
has been accepted as satisfactory by DNSR subject 1o the resolution of
outstanding issues (Refl. ). Permissioning of berthing and docking in the Shiplifi
is subject to release of the Astute Operational Readiness Hold Point and operating
proving trials which are expected to take place in 2010, The AC22 currently
forns a proposed Live File amendment to the Shiplift SC and will be
incorporated inta the FSC following authorisation of Astute operations a1 Berth
12
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The activities within the scope of this FSC are those covering hazards external 10
Current Class submannes. Each of these identified hazards has been subject 1o a
suitable and sufficient sk asscssment process in accordance with extant Salcty
Management arangements. Hazards internal to the submarines are intencled to be
considered in SUB IPT"s safety cases for Current Class vesscls. The Facility
Probabilistic Risk Assessment {Ref. ") provides an integrated view of the residual
risks of internal and cxicmal submarine hazards. Comprehensive listings covering (the
full scope of activities considered in the development of this F5C are presented in the
HAZOP reports for the Shiplift (Ref. '), and the 12 Benh, (Ref. "), These HAZOP
reports have been used, 1opether with the accumulated hazard identification
information compiled in previous 1szues of the FSC, in the compilation of a
comprehengive hazard log presented in the Hazard Assessment FSR, Ref 21,

The scope of the operations permitted within the Facility is governed by this FSC.
Howewver, the scope may be amended by the Authorisees approval letter written, on an
individual docking basis, on the recommendation of the CNSC, which will include
any additional safeguards that may be required.

The scope of this FSC is limited with regard 10 the handling of heavy loads thay could
impack a submairine hull or the platform which is based on a maximum impact energy,
A restriction of 2MJ is placed on the loads lified over the arca of the platform
protecied by crash mats and 0. 1 MJ for unprotecied arcas of the platform. For an
impact directly onto the submarine a confidence statement issued by Naval Reactor
Plant Auwthonsee (NRPA) (Ref. ™) indicates that a 3MJ hull impact withstand for
Vanguard and Astute Classes is expected 10 be approved by March 2010, This could
be reduced 1o 1 M in the absence of simple proicetion over (open) casing haiches
above bulkhead 64 (A Class) and 106 (V Class). Hull impacts for 5&T Class is
currently limited 1o 0.3MJ. The lifting af heavy loads with the capability of
producing more energetic impacts will not be undentaken in the normal course of
Shiplift operations. Special lifl procedures will be developed lor heavier lilis.

The basic Facility utilisaton assumptions adopled for this issue of the FSC refects
the experience of operations in recent years, The Shiplift building and platfsrm
utilisation assumed is @Shiplift docking and undocking cycles per year, comprised
nf‘-.t-’angu:lrd (V) Class andfSwifisure and Trafalgar (S&T) Class dockings, with a
maximum of il days ‘docked” on any one occasion. It is also assumed that the
Shiplift Platfarm will be available for @il days per vear and of the annual 12 Berth
availability, §llis atribwed entirely 10 WVanguard class usape, with ‘ fior
Tralalgar/Swifisure Class. Note: Surface vessels and forcign submaring will
occasionally use 12 Berth. however they are not factored in the utilizition
assumptions. Foreign nuclear submarings would berth under a standard agreemen,
such that oo mfermation on risk would be made available and UK subimarine data
would require 1o be uscd anyway.

All dockings occur with decay heats less than (I M or S Class) and with
Permanent Magnetic Locking Feature (PMLF) fitted 10 all S and T Classes.

There 15 expected 10 be significant changes 10 the fimure operating criteria. These are
primcipally:

a.  Berthing and Docking of Astute at the Facility. Asiate Class will dock with decay
heats less than il and will be fited with control rod drive latches.
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b.  Maximum docking peried exiended l'mm.m B days. Safety justification for
cxtending the docking peried is currently under development,

The availability of the Shiplift Platfosm will remain i days.

The salety cascs lor Tactical and Strategic Weapons lie with the relevant 1PTs and the
Buase will comply with the requirements of these authorities for berthing or docking
submarines with weapons cmbarked,

In the event that a dockimg was proposed, where hull deformation or significant tile
loss was suspecied, inspections and surveys would be undenaken by divers 1o identify
the extent of the deformation and enable a judgement 1o be made as to whether a
docking was feasible within the scope of the FSC. 1N the judgement were favourable
the docking would be undertaken. If, in the view of the docking officer the Im/2in
above grounding load profile indicated a good fit the docking would continue. The
load profile would be judged against the esablished acceprable Cradle Docking Load
Profile and the margins against safety limirs considered by the DNSAG. 1f the fit was
not good, appropriate investigations would be underaken by divers 1o inform the way
shead. This would be carried oant in accordance with established Safery Management
Armangements. {(Mote: A good fin may be imerpreted as a load profile above
grounding that, based on experience, will in the opinion of the docking offtcer lead 1o
a satisfactory docking).

Period of Validity of the FSC

1018

1019

1020

This issue of the F5C is in support of continued Shiplift Facility Operations and will
remain valid from approval until the next planned Periodic Review, The FSC is
subject o Periodic Review and updute in accordance with HMNB Clyde Policy. 1F the
activities change, the FSC will require review,

The activities within the seope of Shiplift Operations have the potential 1o lead 10
event sequences which result in significant radiological releases. The Shiplilt FSC
has therefore been categorised Category 1 in accordance with the requirements of
JISPS18 (Ref. 1).

The basis of the safety case presented in this issue of the FSC is that:

it.  Huzards to safe operation of the Shiplift Facility have been identified and
assessed with the Safety Functional Requirements (SFR) sc1 down agains) which
the acceptance will be judged.

b. Appropriate engineered and administrative safeguards have been established, and
are maintained consistent with the appropriate control or mitigation of the hazards
presented,

¢.  The potential radiological risks 10 crew, site workers and members of the public
have heen assessed and demonstrated compliant with the JSP518 (Ref. 1)
requirements, In some instances the asscssed risks are marginally greater than the
basic zalely objectivie devels for particular accident conditions.
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d. Adcguate margins of safely have been demonstrated with regard 1o the capability
of sufety related structures, eguipment and systems for all foreseesble events as
delined in the SPP. A small number of cutstanding isswes are wdeniled, nome of
which undenmines the safety case. {Their planned resolution is presented in the
FAs contained within the SJI* Rel. ™)

2. The Faciliny's design and operations are shown to be consistent with the ALARTP
pringiple.

i
1021 This issue of the Shiplifi FSC presents a case that i5 fully compliant with all the MOD
Salfety Principles and Safery Crena (3P5Cs) provided i JSP515 (Rell1) and
interpreted in the SPP {Ref. 2). This incledes the justificution by determiniztic aml
probabilistic salery analysis of the Shiphfi Faciliny.

022 The resulis of the Probabilistic Risk Assessment (PRAJ {Ref. | 3) presented in this
document draw upon infomeation provided in the Reacwor Plam Safcty Justificamion
(RP5)) and the Nuclear Reacior Plant (WNREFP) Design Awhonity Risk Muodels (Ref . ™.
and the Design Subsiantiation Safcly Case (DS5C) documentation for the Facility.
The development of these risk models reflects those risks associated with the Shiplift
Facility and the improved substantiation produced during SIP3.

1023 The Shiplift Facility provides berthing, docking and defect rectification facilities for
nuclear submarines and cenain surface vessels. The Facility is comprised of 12 Benh
anil the Shiplift,

1024 The location of the Shiplift Facilivy and s relationship 1o neighbouring Facilitics is
shown in Figure 1.1. The detail of the interfuces with other Facilities is fully defined
in the Design Safety Repons (DSKs) and potential fumre inerfuces are discussed in
the SJP.

1025  The Shiplift and 12 Berth are both X Berths as defined by JSP5 18 (Ref. 1).

1026 The facilities a1 12 Berth provide For all current classes of British nuclear submarines,
certain RN surfuce vessels and equipment, and foreign surfisce vessels and
submarines in accordance with HMNB Clyde reguirements and the Standard
Statement for the benthing of Visiting Foreign Nuclear Powered Warships. All of the
necessary suppor systems and services (including overside services and craneage) 1o
enable maintenance and repair work 10 be underaken in accordance with siatutory
und MeD requirements for nuclear and indusirial safety, and environmental
profection, are provided.

1027 The Shiplifi provides a covered docking facility for current classes of British nuclear
subimarines (and cemain BN surface vessels or equipment). The docking provess at
the Shiplift involves lifting the vessel from the waler using docking <radles supporied
by an articulated platform. The platform is carried by beams, each beam being raised
and lowered by a pair of synchronous hoists. A section of the platform can be
diecoupled and lowered independently of the main platform 1o allow remaval o' a
submarine rudder, tailshaft or propulsor. An independent roud bridge at the sewwarnd
end of the main platform 15 aperated by further hoisis.- Flecirical and comrol amd
protecton systems are provided to ensure safe and controlled aperatian
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028

1029

1030

1031

Al the landward end there is a Cradle Marshalling Area (CMA) and Transfer Pit in
which docking cradles 1o suppon nuclcar submarines are asscmbled and transferred o
and from the platform as requircd.

The Shiplifi structure consists of a reinforced concrete deck on two levels and
forming 1wo quays (Morh and Sowlh), interconnected and monolithic with a deck a
the landward end (see Figure 1.1). This structure is supported by a system of vertical
and raking whbular sicel piles where the raking piles are socketed into bedrock. The
platfonm hoists are mounted on the two guays with the platform beams suspended
between them.

The decks are covered by a sicel framed supersirucre, the Soanl side of which
provides accommaodanon for the platfonm controls, elecincal equipment, persomngl
and ather purposes. The South Quay 15 widened along its ength 1o Form 1.2 Berth and
15 connected 1o land by the South Access Jeny. A 20 wnne (1) jeity crowe runs on rails
which are embedded in the 12 Benh jetty.

Twa 55/21 Electre Overhead Travelling (EOT) Cranes are provided in the Shiplifi.
Bealy cranes run on e comemen 28 of rails mounted in the structure of the Shiphifi.
The 1w ¢ranes are of identical design, each having a 351 main hoest, a 2 auxihary
hoist and an ann-collision system.

Eacility Boundary

1032

1033

The Shiplifi Facility consists of the following arcas and sireciurcs, HIMNR Clyde
identification numbers are given in parentheses:

@,  The Cradle Marshalling Area (CMA) (1429) and the Crudle Transfer Pit { 1428),

b. The Block/CappersSheaves Workshop and Siore (1413)

¢, The Blocks amd Cappers Stowage (1433).

d. The Mechanical Handling Equipment Storage Building ( 1451).

¢. 12 Benh (1402},

. The Shiplift Apron including the Access Road (1401),

g The siructure and suppons of Building 1401 and all systemns, sinectures and
cquipment therein with the exception of Morthern Unilities Building (NUB)
{ 1407 distrbation svarems amd Commumications (which all form part of the

Monhern Utilities Building (NUBY).

The boundary of that part of the Shiplift Facility, which is an clement of the
Authorized Site is shown as the cross-hatched area in Figure 1.1, The part of the
Shiplif Facilivy which is not an element of the Authorised Site consests of the CMA,
and workshops and s1ores in b, *¢” and “d’ above. These extend bevond the
Anrthorised Sie,
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SAFETY DOCUMENTATION INTERFACES

1034 A docomentation map showing the links o the HMNB Clede Site Sufety Case (550
(Ref, 11}, othwr FRCs and the relanonships between the FSC and 18 supparming
documentation are provided in Figure 1.2, The FSC is supponed by Nive Faciliny
Safery Repoms (FSR) written 1o capture the detal covering the following areus:

o Haward Asscssment (HA) (Ref )

=  Safety Functional Requirements (3FR) (Ref. )

=  Probabilistic Risk Assessment (PRA) [Ref15)

» Conditions and Limits of Safe Operation {(CLOSO)  (Ref. ™)

s Fault Recovery Guidance (FRG) (Rel. ™)

Nate: The FRG document was passed to the DNSAG Chairman on the advice of the
CNSC for lurther development.

1035 This FSC is also substantiated by a suite of DERs which cover Shiplill specilic issues
(such as structural safety) and generic issues (such as site wide services relevant to
the Facility). The relationship between the FSC, s FSRs, N5Rs and other elemenis
of the Safety Case is shown in Figure 1.3,

1036 The following Shiplift specific DSRs substantiate the FSC:

# Shiphift Cooling Water Supplies, (Ref. *)
b.  Shiplift Elecinic Overhead Travelling Crancs.  (Ref. ™)
c.  Shiplifi Plarform. {Ref. ')
d. Shiplifi Fire Proteciion (Rel ™)
e Shiplifi Miscellaneous Services, (Hef, *y
I, Morthemn letties Cutamarans. {Ref. ™)
g Shiphifi 12 Berth 20t Crane. (Rel. ")
h.  Shiplift Civil Structure. (Ref. )
i.  Shiplif Benthing Equipment (Design report)  (Rel. )

1037 The following generic DSRs interface with, and support the FSC:
a. Northern Unilities Building, (Ref. )

b.  Faslane Communications Systems, (Rel. ™)

c. Muclear Alarm, (Rel *%)

d.  Faslune Nomhem Area Dockside Installed Reactor Accident Monitoring System
(DIRAMS). {Rel. ')

1038 This issue ol the FSC interfaces with the demonsirations of safety for ihe existing
classes of nuclear submarines under the auspices of the Submarine Support Integrated
Praject Team (1PT), wactical weapons under the auspices ol the Underwater Warlare
Systems IPT, and for strategic weapons under the auspices of the Sirmegic Systems
IPT. The justilicatons for the safety of those systems is comained within the
appropriate documentation, including explosive licensing, and 1% not repeated within
thes documeni.
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1039

1

The nuclear safety significant interfaces between the Shiplift Facility and current
class Ship Submersible Ballistic Nuclear (SSBN)Y Ship Submersible Muclear (35N5)
consist of the engincered overside services and Shiplifi platform's arrangements lor
the stable support of submanine hulls, as identified and discussed, particularly in Part
3 (Description) and Part 5 (Safety Assessment) of this FSC. The relevam nuclear
safery requiremenis that these systems are required to fulfil are detailed, and systems
safcly justified, in the appropriaic DRSs delined above (notably Cooling Water DSR
(Ref. 25), NUB DSR (Bef. 34) and Shiplift Platform DSR (Ref. 27)). This FSC also
interfaces with the current class Reactor Plant Safery Justification®s Probabilistic
Safety Azsesament (PEA) which provide inpan data to the Facilinies risk assessment.
Throagh this imerfece e nsks associmed with the reacror plant accident hazards are
incorposated ino the asseasments made as idennifed o Pan 5 ol this FSC,

Within the structure shown in Figure 1.3, two elements have particular significance
lor the lerward development of the Shiplilt FSC, namely this issuc of the FSC and 1he
FAs, which arise from the supporting SFP (Ref 19).

Structure of 5 Facility FSC Dacum

1041

1043

1044

Thus 1350 of the FSC document has been struciured in aceordanee with the
requirements of Process Map NSSJ-MGMT-PM-001 {Ref. 1 2%, and the guidance in
JSP518 (Ref 1)

Part 2 of this document summarises the safety function requirements as identified in
the FSR (Ref. 22) and se1s out the principles and criteria this safety case is required to
address in order 10 demonsirate the acceptability of the Facility. I has been agreed
with the Regulator that the Safety Principles shall be interpreted in sccordance with
the HMNB Clyde Shiplifi Facility Safety Principles Paper (Ref. 2), with panicular
regard 1o the deterministiic demonstration of Design Capability, cspecially of safety
related simictures,

Parts 3 and 4 st the comext which enables the reader 1o imerpret the subsequent
Parts, that summirnise the outcomes of the safety assessments and teclmical analyses
performed in suppon of the safety case. Part 3 describes the Faciliny, its operations,
and salety equipment. Pan 4 sets out the management sysicms imponant 1o the
achievement of safety. Pam 4 provides an outline of the Conditions and Limits of
Sale Opermtion and refers 10 the CLOSO repont (Refl. 23) in which the Conditions and
Limits of Safe Operation are scheduled,

Pan 5 presents the overall assessmem of safety, following a summary of the
radiclogical safety implications of normal operations, and the oucomes: Froms both the
detcrmimistic Design Basis Assessment (DBA) and the PRA (Ref 15) analyaes
performed in suppon of continued Facility operations.
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1045  The safiery of the Faciliny 15 dependent on the capability of the engineered structures
and systems, and operating personnel, to deliver the duties necessary 1o maintain the
salery of visiting submarines. [t is recognised within this 1ssue of the FSC that, when
a visiting submarine is berthed at the Facility, the Nuclear Defence in Depth principle
vested in the design of the reactor plant and the submaring as a whole becomes
extended to encompnss the Facility's design and operations. The submarine provides
Defence in Depth through the provision of primary and secondary levels of
comamment agnins the release of fission products from the reactor fuel. Within this
1sswe of the FSC it 13 demonstrated that the design, as desonbed in Part 3 amd
operation of the Facility provides adequate pratection for those barmiers. and means 1o
safeguird against their disruption in the event of aceident huzards. The Faeility's
cngincered struciures and svstems are operated and maniained, within the safciy
management system set out in Part 4, to ensure that the totality of the Facility's
systems and personnel work together in contributing 1o Defence in Depth and the
control of risk,

1046 Tor this Facility, which is an existing Facility, it has been agreed with the Regulaor
(Rel. 3) that the DBA shall be approached through the demonstration of Design
Cupubillity fur all foreseeable events as desenbed within the SPP {Ref. 23 The .
principles of this approach are used 1o extend its scope 10 cover some lower frequency
[ault conditions, and provide funther information 1o assist the judgement as o wheller
the facility design may be deemed 1o be consistent with the ALARP principle.

1047 The PRA (Ref..15) for the Facility, as summariscd in Pan 3, draws on the PRAS
developed for ¥ class and T class submarnmnes and combines the salient results from
these assessments with the initiating event frequencies, and Facility wilisation
information, appropriate to this safety case. From this data the assessed risks for
Facility workers, other persons on site, and members of the public are derived

1048 Pan 6 presents a review of Facility operations which outlines the operating
experience buse and the administrative processes under which critical reviews of the
Facility and its equipment are underiaken

104%  Pan 7 sets out the case for the acceptability of current operations and includes the
findings of u review of the safety case against the relevant principles and criteria. The
principles and criteria of panicular note are the Mol) Safety Principles and Basic
Safety Objective (BS0) Basic Safety Limit (BSL) criteria expressed in JSP §18
(Rel.1). Part 7 also presemis the outstanding issucs 10 be addressed in the development
oof the safery case.

1050 Part 8 provides a list of acronyms and a glossary of the principal definitions used in
thas FSC.

Forward Actions ]

1051 This issue of the FSC and the associated programme of FAs arising lrom the SIP has
been developed with the zim of permissioning of continued use of the Shiplift and 12
Benth 1o conduct dockings until the next planned Periodic Review, The SIP includes
the planned work 1o close the owstanding issues identified in Part 7 of this FSC.
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Shiplift Authorised Site

[r=—=
i_ I Shiplift Facility Boundary

Figure 1.1 Lacation of the Shiplif and 12 Berth
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