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SAFETY ASSESSMENT

INTRODUCTION

S000  This part of the Shiplift FSC presents the resulis of the hazard identification, anakysis
and safcly assessment studices carmied out 10 support the Shiplift FSC. The scope and
complexity of the hazard study has been commensurate with the potential nuclear and
radiplogical hazards and nsks assocated with the Faciliy.

5002 The Shiplin Faciliny inerfices directly with nuclear submarines. In addition 1o
providing physical stability when docked on the Shiplift plarform and secure maaring
when berthed alongside m 12 Benh, it provides overside M&F services 1o the
submaring for both general vessel and NSKEP specific requirenents, The safety
assessment therefore considers the Shiplifi with submarines benlved or docked as an
entity. When a submaring is nol present the Facilny does not present any nuclear or
radiological hazard.

S003  This issuc of the FSC is founded on ihe Facility hazards assessment (Ref, ') and
Facility safety functional requirements (FSR, Ref. ). These reponts, together with the
Faciliny Design Safery Repons (DSRs) and site generic DSRs, have enabled o robust,
quantitative safety case 1o be developed as follows,

5004 The Facilivy hazards asscssment bailt on the carlier salely work for the Facility by
insggrating the Nindings ol the most recent HAZOP sisdics (undenaken for ihe 12
Berth and Shiphift in support of the NS5 inte an updated Hozoard Loz,

5005 The Hozard Log entries were categorised and assessed [or their significance in respect
of tweir capacity to adversely affect nuclear safety, taking into account the withsimwds
and safcguards that are claimed in the safcty case, as established by the Facility safety
functional requirements report, Ref. 2.

3006  The hazard assessment and safety functional requirements for the Facilily have been
rellected in a series of DSRs. These repons substantiate the capabality and adequacy
of the Facility’s systems and procedural arrangements, established within the context
of HMNB Clyde’s salely management system, 10 provide the withslands and
safeguards claimed in the safety case. These engineered and procedural arrangemenis
control risk such that the residual risks associated with the range of nonnal
operanans, faull conditions and hazards examined in the haxard aszessmem, and the
underlying studies on which it is based, are small and negligible compared with the
significam contributors identified in the hozards assessment summary set out below,

5007 The safety assessment is presented in two main elements that are set owl
consecutively in this FSC Pari, these are:

a. A summary of the control of potential radiation exposure in normal operations
and the resultant radiation dose levels,

b. A summary of the safety assessments, embodied in the supponing documeniation,
that encompass normol operations, hazards fenvirommental and man made ) and
Fault conditions, This summary is presented ender two muin headings,
detenministic safery and probabilistic risk assessment.
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NORMAL OF

3008

5009

50010

The purpose of the nonnal operations dose assessment i3 10 provide a critical
comparison of measured and predicted radiatton doses v demonstrace that e Facility
i= compliant with relevan dose limis and thal normal aperation doscs are ALART.
This comparison 15 of extenal exposure, there are no sources of internal exposure n
normal operation. This comparison is presented in Table 5.1, (A briel asscssment of
the dose records relating to the Shiplift Facility i= presented in Part 6 of this FSC).

Mormal operations with potential radiological consequences include the following
activinies which wake place at the Shiplift Faciliny:

a.  Momal NSREP operation whilst berthed and docked.

b. Maimenance activities on board submarines.

¢. Transfer of primary cffiucnt from 12 Berth.

d.  Hondling solid radisactive waste from submarnines,

¢. Handling contaminated or activated items toffrom submanines.
f. Transfer of contaminated liquid efflucnt in carboys.

g Dhaving operations,

h. Facility maintenance sources ¢.g. NDE.

Doscs which are incurred as a result of maintenance work onboard submarines
berthed at the Shiplift Facility are atiributed to individuzl jobs and the submzrines,
but mot the Facility. This means that the curvent dose record svstem at HMNB Clyde
does not permit collectnion of dose records for persons thit can be directly attributed 1o
operations at a specific facility, such as the Shiplift Facility. Dosc records for persons
are identified only by Job ldentification Mumbers (JINs), which encodes the tvpe of
work, and the relevant submanine. Doses which accrue as a resull of types of work or
by submarines cannot be stiributed, accurately, 19 the Shiphft Facility because:

a.  Individuals may and do work on more than one Faciliry;

b, There is no single JIM for work a1 Shiplifit Faciliy; and submarines may and do
occupy different facilities, S&T class submarines can benh a1 any of 1he nuclear
berths at HMNB Clyde; Vanguard class submarnines can berth a1 the Finger Jety.
Axzlule class submarines will in il future berh ai the new Valiam Jetiy.

Measured and Predicted Dose

011

5012

The current dose record sysiem at HMMB Clyde, as previously staied, does mot
readily permit collection of the radiation dose accrued by individuals in a way which
can be directly attributable 1o the Shiplift Facility as a Facility.

The control of dose 1o crew amd workers from normal NSRP activines alongside and
from maintenance activities on board is therefore addressed in the MIMMB Clyde 55C
(Refl. ":l. as part ol the assessment of aggregate dose consequence for submanne and
site personnel.
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5013  The normal operations dose associated with handling and moving PETs is deall with
as part of the safety case repon for the REDT as the operation is carried ouwt by BEDF
stafl.

S014  Radioactive wastes, including solids and liguids in carboys, are taken from the
submarines via the Facility 1o the APF for disposal. As the movement of this material
across the Site crosses several Facility boundaries, it is dealt with in accordance with
MSAG procedures. The same applies o contaminated items, which go to the APF tor
deconamination. Operations are well controlled swch that only a tnvial dose resulls
fronm handling solid waste and contaminated components. This ussessment is based
on the historical record of the very low normal operations doses o workers in the
APF whe handle waste from all the submarnines and facilities.

5005 There s potential for divers 1w get a rsdistion dose when in proximity to the exterior
of the lighuly shielded lower pans ol the BC. The doeses to both submaring crew and
Facility-based divers are measured in accordance with the appropriate HMNB Clyde
health physics and diving procedures. Doses 1o divers ane judged 1o be very low,
howewver, due to the shielding effect of the water and diving restrictions which are
applied when the submaring 15 in plant state *A°or "B shutdown. In support of ths
judgement doses associated with routine diving operations in the Shiplift are
estimated in Radiological Risk Assessment (RRA) No. 007 (Rell *) 10 be ol the order
of 3 pSv based on a maximum contact dose rate of 17.5 pSv/hr. and a maximm stay
time of 10 minutes. All diving operations are subject 1o the requirements o a writien
system of safe working which includes the appropriate instructions and advice in
respect of the relevant ALARP considerations in accordance with the IRR99 (Rel ™).

5016  lonising radiation is emitted from the exterior of the submarine hull whenever a
submarine’s MRP is critical and operating at power, and for periods of time thereafier
comesponding with the initial stages of cool down and rapidly reducing decay hem
levels. For protection and ALARP reasons barriers are erected by ES{HP) a1 the 2.5
micro sieverts per bour (pSvhr) contour to ensure that workers nearby, on the
Facility, are not exposed 10 a significant amount of radiation in accordance with the
requirements of the RPSOs (Ref."). The specific spatial boundary of the 2.5 pSvihr
dose rate varies between submarines, alihough for all submarings iv s basically a hall
annulus sround the RC. Dose rates forward and aft of the restncred sres full sway
rapidly due to the shiclding at the inernal bulkheads. The reactor is, of course, shal
down for most of the time when the submarine is berthedidocked and the extenal
radiation fAux in this state is negligible.

M7 Estmates of the maximum doses that anse from those acuvities which involve the
greatest exposures 10 radiation during rowting operations in the Shiphift are presented
in Pan & as pan of the operational review, These estimates support the consideration
that dose rates in the Shiplift are small and doses 10 operators are contralled to bow
levels that do not challenge the relevam criena.

3018 Given the disiance of the site boundary from the Shiplifi Facility and that there are no
significant emizgions from the Facihity, or external dose rufes meassurable above
background bevels, the nomal operations dose o members of the public is considerncd
negligible,

5019 Normal operating dose limits are preseribed in JSP 518 Issue 2 (Rel ). Moic ihai
these values are now h-einF superceded by those specified in the Maval Muclear Safety
Principles (NMNSP2) (Ref ™). The development and adoption of the NNSMs at HMMB
Clyde is described in Pan 2 of this FSC.
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5020 The JSP 518 normal operating dose limits are set out in Table 5.1 below. Any

variations within the NNSPMs are also identified in the Table.

Table 5.1 i i v 5 [k

Criteria BS(» HBsl. Aciual
Radiztion Worker - Effective dose o 2 msviyr 20mSvivr | Sec HIMNA Clvide
an inclividiaal I nekvdoe® S5O (Ret, X
Radiation Worker- Average effective 1 m&wivr I mSvivr | See HMNB Clvde
dose to the radition warkers at a 0.5 mSwiar® S5C (Rell B)
particular site or on a single plant
Non-Radiation Workers - Effective Ifll.ﬁ mSw’:.rr' 1 s mEwyre Insignificant
dose to an individual 01 mSvir® | 7 mSwir®
General Public 0.02 mEviyr | 1 mSwiyr Insignilicant

* NNEP Dose Targels

Marmal Operations ALARP Review

5021

3022

3023

5025

All activities involving exposure 1o wnising radiation at the Shiplifi Facility in
particular, and HMNE Clyde in general, are conducted in accordance with the HMNB
Clyde dose reduction policy statement as contained within RPSOs (Rel. 6) authonised
by the NBC(C). Priority is given to keeping individual doses ALARP and alternative
methods of work are investigated with the abjective of minimising the collective
dose,

The Shiplifi Facility is not a thoroughfare and serves only 1o provide access 10 vessels
a1 12 Berth and in the Shiplifi. The Shiplifi Facility decs not have any permanent
radiation or radiological controlled areas since it is judged that there are no significam
radiation doscs aitributable 10 normal opermions at the Facility. Confinmation of this
judgement is provided in RRA No I8 (Ref *) which estimated that the doses
associated with routine operations in the Shiplifi do not exceed 44 pSv, given that the
maximum exposure time in the higher dose rate areas is approximately 30 minutes.
The patential radiation cxposures of stafT a1 the Facility have been minimised through
progressive changes in dose management and working practices during the

operational life of the Facility, and no more reasonably practicable measures are
considered beneficial,

Motwithstunding the above, operational and personne] radiological hazards have been
considered, as detailed in the Shiplifi RRA No. 18 (Refl. 9), and appropriate safeguards
put in place consistent with the ALARP principle.

Access 10 any submarine alongside in Plant S1ate *A” 15 controlled by exclusion zones

which are authorised by the PAG and set up by the staff of the ES{HP), in accordance
with NOP 402(A) (Ref. ).

Within the submarine, entry 1o the RC is only made under the supervision of a
properly trained Health Physics person, or a SQEP Tunnel Monitor. Adherence 1o the
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HMMNB CLYDE

procedurcs given in HMNE Clyde RPSOs (Rel, 6) ensure tha the dose 10 wiorkers s
ALARP.

Contralled arcas under docked vessels are established in accordance with PAG
procedures.

SAFETY ASSESSMENT

5027

The Facility salcty assessment can be considerad as having twio main branches, the
deterministic assessment, and the probabilistic assezament. The owlcomes of these
branchcs of assessment are summarised later in this Pan ol the FSC, following the
presentation of the basic building blocks of the safety azsessment as a whole, through
which the relevant deterministic and probabilistic methodologies have been
implemcnied, as explained in detail in the supporting FSR and DSR documcnition,

Overview of Assessment Method

028

029

5030

50310

In Part 4 of this FSC the overall structure of the documentation thal suppons the F5C
is explained. This section of Pan 5 shows how the FSRs and D3Rz arc
interconnected such that it can be seen that a systematic and comprehensive approach
has been pursucd in the development of the safety case embodied i the
documentation. In Figure 5.1 the approach taken is presented by showing the
principal interfaces between the FSR documents and DSRs, their supponing
Technical Reports (TEs), and the SSN/SSBN safety studies which have mformed the
development of the Facility probabilistic risk assessment. Also represented are the
HMMB Clyde safety management arangements in accordance with which the
requirements for, and upkeep of, Clyde N335 safery documentation 13 managed.

The Facility hazard nssessment FSE identifies those challenges o ihe Facility and
dockedberthed submarine(sh that could potentially result in the increased radiation
exposure of any individual member of the crew, site workers, or public above levels
that arise during normal operations. The Facility safety functional requirements FSR
wdentifics the performance, withstand and safeguard requircments that are claimed in
demonstrating that the Facility is adequately safe, siven that it imay be subject 1o the
challenges identified in the hazard sssessment. The DSRs demonstrate that the safety
requirements identified in the safcly functional requirements SFR are approprincly
substontiated. snd that epprepriate safety manogemsnt arrangements ave been mads
in respect of the use and upkeep of the relevan siructurgs, svstoms and cguiparcn,

The DSRs draw on two main sources of reference in demonstrating the adegquacy of
the design and operational arrangements to enable the achievement of safety. In
respect of design safely the relevant detmled demonsirations are presenied ina serics
of reports on the reliability of the systems, and on the integnty of the systems with
regard o their performance and withstand capabilivies. With regard 10 operational
safety management the Facility is operated in accordance with the Standard Operating
Procedures and Mainsenance Operations Procedurcs.

Design Assessment In orcder 1o generate the relizbility informanion necessary to
support a rebust quantitative assessment of risk a number of TRs have been produced
which present the detatled methedologics used and resulis obtained from the
reliability assessment studies performed for the Shiplift FSC. These studies consist
of, Failure Mode and Effects Analyses (FMEAS) - commied oul preparatory o the
development of equipment fault schedules, which were quantified using fault tree and
event tree analyses in order 1o establish event frequencies. The event frequencies
generated were used 1o populate the risk array, as set out in the Facility PRA (Ref '),
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5032

$033

5034

5035

5036

5037

and ouilined below, with frequency data for cvents such as loss of overside services,
dropped loads from the 12 Berth and Shiplint EOT crancs, and the loss of stable
suppon of a boat whilst on the Shiplift platform,

Deterministic Assessmenl The adeguacy of the imegrity ol the Faciliny's sysicms,
structures and equipment is demonstrated in a series of THs, which present detailed
assessmems of their performance/capability under normal operating conditions and
foreseeable hazard and fault loadings. The analyses from which these loadings have
been derived arc also presented in the supporting TR documentation. The DSRs
present the findings of the TRs in putting forward substantiated arguments for the
safely of the Faciliy's systems, structures and cquipment.

Probabilistic Asscssment The Facility PRA (Rel 11) develops a risk arvay comprised
of all of the elements of quantitative information nevessary to derive the risk
associated with Facility operanons, The wal Facility risk 15 produced by summing
the risk contribuwions from all of the hazards identified i tee haeord assessment thist
have significant residual risks, when the withstands and safeguands substantiated in
the [XSRs are taken into account. The Facility PRA draws on information presented
im e DSRs and SSBN/SSN specific safety stuches 1w populate the risk armsy with
initialing cvent frequencies and hazard specific risk consequence information 1o
enable the assessment of risk. The basis of the PRA and it findings are summarised
laver in this Fan.

Operational Assessmeint The FSRs and DSRs collectively identify a range of
operating conditions and limits, which represent (he safe operating envelope for
which the safety case is valid, and derive conditions and limits the exceedince of
which could result in an unsafe state. The conditions and limits of safe operation
FSR, represented in Figure 5.1, draws all of the conditions and limiis wgether and
shows that the relevant equipment and procedures are in place 1o ensure that they are
meaningful and are properly supporied by HMNR Clyde's safety management
arrangements,

In the event that a fault or hazard impingement occurs that mighi threaten safely, and
has nat been foreseen within the Standard or Emergency operating procedures, then
management amangemenis are in place at HMMNB Clvde 1o ensure that appropriate
#ction is taken to prevent escalation or propagation of the condition. Also, that
appropriate information is gathered and expertise assembled to enable the approprizte
safety optimal decisions 1o be made in retumning the Facility 10 115 normal operating
condition, These arrangements are set out in the Fault Recovery Guidance FSR*, see
Figure 5.1, which brings together the key safely issues associated with maintaining
nuclear safety in a recovery situation, with the understanding of the Facility's safety
characteristics and capabilities expressed in the DSRs.

*The Fault Recovery FSR is currently being revised 1o provide detailed fauli-specilic
recovery guidance

The documentation which suppornts this FSC safety asscssment, consisting ol the FSR
and DER documents and the TRs that provide the quantitative substantiation of the
deterministic and probabilistic elements, is shown within the documemation struciure
chart presented at Annexe B.

The Regulatory assessment of the safety justification currently presented in the FSC
and supporting substantiation has highlighted a number of issues. These are idemtiNed
and discussed in Pan 7 of the FSC.

January 2010 e ISSUE 3 AMDT 1

Shiphhl FSC
Part 5 - Page 8



HMME CLYLDE

5038  The following 1ext se1s out, in conseculive scclions, Lhe basis of the safey asscssmenl
in respect of the wentificarion and categorisation of hazards, and for SWS and TWS
safcty. These sections lead 1o the presentation of a summary of the lindings of the
constituent assessments which substantiate this overall assessmiemt of the Facility's
safeiy characteristics. This overall assessment is divided under three consecutive
headings, being Deterministic Safety Assessment, Probabilistic Risk Assessment and
ALARP Assessment.
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Hazard Assessment

50392 The Hazard Assessment methodology has been developed such that the available
supporiing information is used to provide the best case. An outline of the
methodelogy is shown diagrammatically in Figure 5.2,

Hazard Identification

|

Hazard Log

Preliminary Hazard Assessment

I

Hazard Assessment

Hazard Log

Sadeguard enties reconciled with saloly
hercicnal requinsments

Figure 5.2 Cutline of Hazard Assessmeni Methodolagy

Hazard Idemification

00 The dominant sotirce of nsk at the Shiplift Facility is the NSRP contained within the
berthed/docked submarine(s). The hazard identification methodology has therefore
focused on fauli and accident conditions that could lead 1o significant fission product
release. Hazards can be citegorised as being intemnal or external to the Facility or the
submarine. External Facility hazards include environmenial hazards such as
carthguake and Facility imemal hazards include hazards such sz dropped load. These
hazards are all sources of submarine extémnal hazards. 17 submaring inernal hazards
are dlso considered then the hazards that drive nsk can be considered s sharvwn in

Figure 5.3,
Submarine Hazards
| 1 |
Plant Hazards Whole Boat Hazards
1 1
| | | |
LOCAS Intact Circuit Faults  Internal Hazards External Hazards
Figure 5.3 Hazards Summary
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5041

5042

5043

5047

Plant Haxzards are conditions Iying solely within the N5RP and 50 are beyond the
seope of the justification in this safety case and hence are nol addressed in the hoeard
assessment, They are included in the Facility Risk Maodel because nl'thclr
contrthution (o [Im: risks associated with the Facility.

Whasle boat huzards relate to the whole submarine: Internal Hozards anse within the
submarine, and have some potential to adversely allect the imtegriny of the NSET, and
External Hazards arise outside the submaring, comprising hazards whose cause lies
within (the scope of) the Facility and others caused by circumstances beyond the
Facility.

Intemal Hazards or fauls onginanng within the submaring casing are excluded from
explicit consideration within the scope of this Facility safely case and for this Shiplift
FSC they are treated in the same way as Plant Hazards, Plant hazards and submarnne
internal hazands are taken imo sccount quantilatively in the PRA (Rel 11,
collectively they are referred 10 as internal events,

The Shiplift Hazard Log. presented in Ref. |, sumimarises and categorises the findings
of the HAZOP studies which have been performed 1o identily all of ihe relevant
azards und their sources and contwins approximately 400 entries,

The outcome of the Hazard Assessment is summansed in Table 5.2, This iable
presents a review of the detailed considerations made in Ref. 1. Significant hazards
werg carried forward intg the Shiplift Facility PRA (Refl 11, whilst the insignificant
of lesser hazards were judged, on the basis of the RBef. | assesment 1o be insignificant
contnibutors to residual risk when the extan safeguards and withstunds are tuken e
accouni.

The sigmficant hazards/faults identified are sssessed using complementany
determimistic and probabilistic methods, As discussed above salfeguards have been
identified for cach haard or fault condition and their adequacy demonsirmed in the
deterministic assessments reported in the supporting DSRs. The deterministic
assessments employ pessimistic data thereby ensuring high conidence tha salery
related Facility structunes, |]1HI'II and systems imtegrity will be maintained, These
assessments allow the mqu-pmcm protection 1rips 1o be set and define (he operational
conditions and limits (Ref. ") 10 prevent the huzard occurring. The risks from those
hazards, where it has been assessed that the residual risk is significam despite 1the
capabilities demonsirated for the Facility, are derived in the probabilistic safety
ASSESSMEnt.

It shvould be noved that two potentiully significant hazards associaied with the SWS
and TWS were excluded from the Vanguard RPSJ PSA. The inadverient detonation
of embarked weapons on the submarine is recognised as a potential hazard 1o nuclear
safety. However, the deployment of weapons is essential to the operational capability
of nuclear powered submarines and its justification necessarily resides with the
appropriote StratSys and TWS [PTs. Motwithstanding shis the following presents a
bricl discussion of the tolerability of risk with SWS and TWS embarked on
submurines utilising the Shiplifi Facilivy,
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Table 5.2 Hazard Assessment Summary

HMNH EL‘I’DE

HAZARD

Potentially Significant in
the PHA (Y 7 M)

Significant in the HA
(Y M)

Lanhguake

'|.r

Extreme Sea Suae (Tidal Range)

Extrems Ambient Temperaures

Precipitation

High Wind

Lightning

Humidity/Meoisnire

Meteorite Impact

Aircraft Crash

External Fire

Uinderwater Shock

Flooding

Ship Collision '

Grounding

Loss of Services (Cooling Water)

Loss of Services (60 Hx Supplies)

EMC/EMI

Vibratian

Static Electric Charge

Hazardouws Substances

Release of Gas

Excessive Bom Atinede

| Impact

Blast'Explosion *

Dropped Loads

Crane Collapse

Laoss of Venulation (Control and
Protection) System

El==lZz(zl<|Z | Z|lZ|z|Z|=<|<|z|Z|=<|z|z(<z|z|lz|z|z|=|z|=

| Radiological Release

Landslide

Z|Z| z||w| |||l 2|l || ||| | || | | |

&

1 Thas is comssdered ingignificant subject 10 conlinmation of data, A sensilivi : -
PRA {Ref | 1) 1o demonstrate that the resichasl risk is small Tlvity study is presented within the

2 This i% considered as insignificant in the hazards assessment in consideration of the limited explosive
quantizes and hlm_:ll_lr!g ssctivilies a1 thee Facility and wader safeguands consermany olher sources o explogion
at Faslanc. A sensilivity study is presented within the PRA 10 demonsirate thal the residual rick is samiall,
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Embarked Strategic Weapons

3048

5050

051

352

The Safety Case for the Trident 11 (D5) Stratcgic Weapons System is presemied in
CSSE T2053 (Ref. '*). The safety case for full operational deployment of the SWS is
effectively expressed by the Certificate of Safety - Ordnance Munitions Explosives
(CSOME). formerly the Centificate of Safety - Shipbourne Munitions (CS5M). The
issue of this CSOME by the OME Safety Review Panel (O5RP) and a Centificate of
Safety Explosives for cach vessel by the Maval Authority Explosives (NA Exp), and
by implication compliance with the associated weapons codes and standards, ensures
thai providing the SW$ is maintained within its operational envelope the likelibood of
a quiescent 3WS explosion on an SSBN berthed slongside at 12 Berth or docked on
the Shiplift Plaifarm is sufficiently low as 10 be considered a lesser havard and is
currently excluded from formal assessment in the PRA {Ref L), In support of the
above, it has been demonsirated in DSWS Tech Memo 35/99 (Rel. ") that the
accelerations expenienced by SWS systems” dunng a wypical Shiplift
docking/undocking evolution are an onder of magmitude less that those encountened
during typical patrol at sea.

The safety assessment reported in CSSE T2053 (Ref. 13) concluded, on a qualitative
basis, thal the majority of hazards and potential consequences lay in the exiremely
unlikely to negligible category and were therefore judged 1o present tolerable risks to
safety, However a small number of hazards including that associated with potential
Shiplift platform collapse were considered 1o he outwith the above range and were
assessed quantitatively. This assessment concluded that the overall risk af
inadverient ignition/detonation of nussile/SWS ordnance was dominated by 1he
passibility of platform collapse resulting 1n a significant impact between the
submanine and the adjacent ¢ivil strucuresiwater which ininated a major SWS
accident with Re-entry Body Assembly (RBAz2) firted.

CS5E, the custodians of CSSE T2033 (Rel. 13), have employed the latest upper
bound estimate of the platform reliability reperted in the FSC lssue 2 {Refl ™) o
assess the caloulated nsk of inadvertent igmition'detonation of misala/SWS ondnance
following Shiplift platform collapse against appropriate SWS acceptones gritena, Iy
wis concluded thit, from an SWS safety standpoint, i1 s 1olerable w dock S5BNs
with SWS embarked for up 10days per year, which covers the current SSEN
utilisation of the Facility. An extension to the current CS5E approval 1o -:hys per
vear 15 conditional on the provision of an impraved platform reliabiliy figure,

The programime of work underaken for this F5C has both improved platfonm
reliability and provided a quantitative undersianding of the potential challenge o the
SWS. StratSysIPT identified that the only potentia] concem was possible shock
loading in the event of EBA. The bounding maximum aceelerations hisve been
assessed CSSCA/TR 3901, Ref ', and it has been previously confirmed with
SuraSysIPT that these sccelerations full within the capability of the SWS by a
substantial margin, Also, an improvement in platform reliability of a facior ol greater
than 30 has been achieved CSSCATR 3250, Ref .

The inlcgration of the Strategic Weapons Safety Casc and the Facility Safely Case is
an outstanding issuc identified in Pan 7.

Embarked Tactical Weapons

5053  Embarked 1actical weapons constiluie a porential intermal cxplosion haeard in itheir
own right and a parential secondary explosion hazard which may be imiened by some
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other intemalfextemal hazard such as fire or external shock demands. Both ol these
poential scenunios are discussed as follows

i WSC Muniti Explosi

5054  As weapons are nod handled at the Facility {other than occasional handling of non-
warshot variants at 12 Berth under strict controls in adherence with JSP 862 (Ref. "))
the relevant potential weapons hazard relates to weapons securely stowed in a
quiescent state within & submarine’s Weapons Storage Companment (WSC). As the
currcni licence for handling explesives ai the Faslane berihs is limited 1o very small
Met Explosive Quantity (MEQY), sufficient to handle only small quantities of
cxplosives and some practice (Torpedocs or Missiles) variams, handling of cxplosives
in Faslane is not consadered a significant hazard.

055 The only potentially significan hazand associsted with a stowed guiescent tactical
weapons iz that, which could in principle arise, duee o undetected fuel mising ina
Spearfizh leading vo 2 fuel fire and resultant explosion; there are no equivalent salety
concerns associated with ather relevamt Tuel syvstems. Bace S;;slt:ms have underiaken
a review of the safety of the fuel system 15P5 SFO033 (Ref. ') - Feasibility study for
Spearfish casualy response for embarked weapons, The agpan recomnends that
Spearfish remain embarked during docking on the Shiplift and conchedes the potentisl
for an explosion due 1o undeiecied fuel mixing for o VANGUARD Class is
negligible, and this can be read across G other Current Class subamarines,

5056 This amendment was mpgmed by the Tactical Weapon Systems (TWS) Forward
Action Plan (FAP) (Rel, ™). This stans with the assumption that it is tolerable for all
Spearfish and Tactical Land Atack Missile [TLAM) tactical weapons variants to be
embarked in nuclear submarings alongside approved berths, including the 12 Berth
component of the Shiplifi Facility, This assumption is supporicd by the Certificate of
Safety Ordnance, Munitions and Explogives (CSOME) and Certificate of Safety
Explosives (CSE) for the relevant torpedoes which permit them 1o be retained on
vessels, providing the mandatory requirements of 15P 862 {Ref. |8) are adbered 1o,

5057  Having assumed tolerability for a wet benh, the FAP examined the differences in the
magazine boundary conditions, and in the conduct of the relevant casualty
procedures, between being at 12 Berth and on the platform. Based on the following
principal assumptions, it makes the case that it is equally wlerable to dock with these
tachical weapons embarked and a programme of work has been undenaken 1o achieve
a lull substantiation (Ref. 11). This has confirmed the following:

a. Firefightng water availability 1o support the W3SC Spray system is adegusie.

b. Haeards 10 the TWS while on the Shiplifi have been demonsieaed 10 be
comparable with the alongside situation and casualiy procedures developed 10
mitigate identified eventualities.

¢. The potential secondary effect of accumulation of firclighting water with respect
to submaringplatform load distribution is acceptable.

d. Shock withsiands of TWS bounds shock demand following platfom collapse.

¢, Submaring and TWS response following platform collapse remain within their
design envelopes,

. Sulficient confidence exists in the integrity of the EOT cranes.
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Deterministic Safety Assessment

5058

The current deterministic salety justification for the normal, fault and hazard

withstand of the safery related structures, systems, equipment and services as
identified in the formal hazard identification processes described above is presented
in the appropriate DSRs, Probabilistic assessment of the frequency of fault amd hazoard
levels is used 1w define the cut-ofT for the deterministic assessment, The findings of
the Shiplift Facility load path assessments are summarised in Table 3.3,

Table 5.3 Lopd Path Assessment

Long Travel Bogies
Rails

Stanchions

Civil Super-struciure

Summary
STRUCTURE LOAD PATH CC DR/ TR
& DSR Ref, (YIN)
Plutform Patform DSR N, 252279
3 Cradles
Rigid / Articulated Bayvs TR0
- | Hamger Links TR0
Ropes
r Hamger Beams
ivil Sub-siruciure Civils DSR N, 2522 78
EOT Crane EOQT Crane DSR N.2512.75
5 Hoolk
| Rope TR0 Safery Justification
| Cross Travel Trolley TH/1I301 Seismic Withsiand
J, Crirder TR/3302 Fault & Hazard Assessment

TRA203 CT Trolley Assessment
Civils DSR M.2522.78
Civils DSR M.2522.78
Civils DSR N.2522.78

Civil Sub-siruciure

12 Berih Crane 12 Berth Crane DSR N.2522.76
Hook
Rope TR/A3350 Perl, & Hazard Withstand
Tralley TR/3352 Seismic Assessment
Girder
Rail Civils DSR M.2522.78

Civils DER N.2522 78

?‘wii Siruciure

Sub=structure = Mles
Sub-structure = Quays
Sub-siructure = Jetty
Sub=structure = 12 Benth

e e I P T L L L L iy

Civil Structure DSH N, 2522.7%

TR/3600 Mormal Ops. Sumamary
TRIG01 Hazard Withstand

- 12 Berth Crane rails TR/3603 Scismic Summary
Super-siructure: TR360T Dropped Loads & Impaces
Roof trusses
Sanchions
s EOT Crane mails

1. TR/3120 summarises the resulis of the design code compliance assessments for the
structural prime members subject to the bounding load cases,

2. TR/3150 provides design demonsiration thai structural collapse should not eccur for events
in the 10 /vear o 107 /year frequency range.
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Civil Structures - Jeitics and Superstruciure

5059  The Civil Structure DSR (Ref. *') presemts the design and substantiation of the Civil
Structurcs which comprise of the following: -

&  Shiplifi Substructure - jellies
*  Shiplift Supersiructure = building
#  Yessel Entry and Transfer Ashore Doors

*  Substructure Corrosion Protection (ICCP) Sysiem

Berthing Equipment

3060 The ICCP System and the Benhing Equipment are included here because of their
influence upon gither the loadings on the siructures or the conditions of the streciunes
througls life.

#061  The key design and safely functional requirements of these civil works are 1o salely
support the Shiplift platform and other nuclear safety related equipment, for examgle
the Electric Overhead Travelling Cranes (EOTC) and 1o provide proteetion 1o the
Shiplift und 12 Berth equipment against internal and extemnal environmenal hazards
ingluding blast.

3062 The integrity of the Civil Structures is discussed in Ref. 21, where an scceptable
withstund has been shown for dead and imposed loads associsted with normal
operating and faul loads Mrom the Shiplifi Plagform and the EQOTC and the loads from
hazards.

3063 The general loading on the civil substructure from external hazards such as wind and
wave is enveloped by the seismic boading. The justification of the civil works o meet
the safety functional requirements is therefore provided by a deterministic assessiment
of the structural integrity under the specified eanthquake hazard. A detailed as-built
seismic analysis of the civil structure has been completed and this demonsirates
robust margins at the 0.2g Reference Earthquake (RE) level sufficient 1o provide the
withstand demonstration for the Seismic Margin Carthquake (SME) of 0.28g. It hax
further been assessed that the structure will also withstand a 0 Y5g margin even
without significant failure. The wind loading on the superstructure is enveloped by
the design blast loading from the EHJ at Coulpon, The structure has therefore been
substantizied 1o withstand a reference blast event from the ENJ m Coulpon.. The risk
from other blast sources within HMNB Clyde is currently mitigated by explosives
safcty regulations and safcty management amangements 1o restrict the quantity and
mavement of explosives in the proximity of nuclear vessels, as set out in the Site
;‘;aﬁ:t:,' Case (Ref 3) and Port Operational Managememi Safety Report (FOMSR) (Ref
)k

3064 Demailed as-buil assessmentz ol the effects on the eivil siructure ol dropped loads
from the EOT Cranes and the Berth 12 Crane and Platform faul loidings have also
been undertaken, providing demonstration of salisfactory withstand, For
envirommental hazards it is demonstrated that the as-designed assessment remains
valid and bounding.
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