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HMMB CLYLIE

DESCRIPTION OF THE FACILITY, SAFETY FEATURES AND

OPERATIONS

INTRODUCTION

3001 A general description of the Facility is given in Pant 1. The following sections
describe the Shiplift Facility and the operations conducted thergin:

.

Description of the Fagility, - Provides a briel description of the Facility and 1s
location. This section alsa discusses the suppont services provided by the Facility
to a4 docked or berthed submarine, and the support services required by the
Facilicy.

Fagilivy Salety Feawres, - Identifics and brigy describes the salery-mechanisms
and safcry-related equipment associated with the Shiplifi Facility.

Faeility Operations. - Provides a bricl overview of operations comducted atb tle
Shaplift Facility.

Radiolegical Inventory. - Discusses the type and amount of radicactive matenal
held within the Shiplift Facility, and demonsirates that the amounts held are
ALARP, Ths section also discusses other hazardous (non-radioaciive materials
within the Shiplili Facilivy which have any poiential 1o affect radiological safery.

DESCRIPTION OF THE FACILITY

har. ri

3002  The Shiplift and 12 Berth are both X Berths as defined by JSP 518 (Ref. ). The
lollowing figures have been included o aid the description the Shiplifh Facility:

a
b.

L

Figure 3.1 Shiplift / 12 Berth Location Flan,
Figure 3.2 Sectivnal view of Shiplift with Vessel

Figure 3.3 Elevation of Shiplift {Miewed from the Seaward cnd).

3003 The Shiphfi Facility consists of the following major componenis:

i Ome Shaphft platform and assocmted egquipment,
b. Two 535/0 EOT crancs.,
€. Two quays (norh and souh) and assaciated benhing coupment
d.  Suppori systems for the docked nuclear subimanime, including elecincal and
cooling water overside services.
€. Shiplil suppon services, including lire proteclion, venulaton, elecuical services
and communications.
f. One road-bridge at the seaward end of the Syncrolift platform.
ISSUE 3 AMDT 1 e January 2010
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g Four maintenance cranes are also provided for use during DOT Crane
MEAEREnee,

3004 12 Benh consisis of the following major componcnis:
a.  One 20t Portal Jib crane.
b. Three Catamarans.

¢. Suppor systems for the berthed nuclear submaring, including electrical overside
SErvices.

d.  One quay.
Interfaces with Other Facilities

3005 The Shiplift Facility iterfaces with other Facilities at HMNB Clyde, each of which
has its own safcly casc within the N55) as follows.

a. Muclear Uilitics Building (NUB) - the primary interface is the provision ol
electrical supplies to the Facility.

b, Radicactive EMuent Disposal Facility (REDF) - receives rdioactive effeent chat
i& transferred from SSHM/SSMs at the Faciliy

<. Active Priscessing Facility (APF) - receives radioactive waste that i= wransfemed
fronm SSBNAASNS at the Facility,

d, HMNB Clyde Port {Porn OMSR) - provides the pon mirastruciural armangements
that cnables S5BN/S5M passage wo/from the Facility®s benhing facilitics.

SAFETY FEATURES

3006 This scction adentifies and discusses the safely mechanisms and saletv-reloied
equipment within the Facility, A definition of the 1erms “zafety mechani=m,” “salety
system’ and “‘nuclear safety implicated egquipment’ are provided within J5P 5158
(Refl.1).

Safety Mechanisms and Systems

3007 All safety mechanisms within the Facility are administered in accordance with the
requirements of Process Map NBDD-PM-032 (Ref.’) and are explicitly detasibed
within Part 5 of cach suppaorting Design Safety Report. Examples of Facility system
salcly mechanisms, as identified in the relevant DSRs, is provided in Table 3.1,

3008 A safety mecharism, as defined 1o JSP 518 (Rell 1) Chapaer 3 (AC27) 15 an
engineered afeguard that is not invoked during normal operation which prevents the
safery case being breached, The emizsion or failure of o safety mechanizm would
cither lead 1o 2 signilicant increase in risk or Gl wo prevent the transgression of the
design basis envelope.

Facility Svstem - Salety Mechanisms

January 2010 WEATFREES ISSUE 3 AMDT 1
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ol il
Cooling Water and Mo safety mechanisms identified within the DSR (Ref.3)
Firefighting Systems
Main hoist emergency brakes, Radio contraller’s deadman’s
EOT Cranes handle, Lima switches, overload protection and anti-collision
svstein DSR (Ref. 6).
12 Benh Crane Seismic switch, LT Limit switches, Hoist barrel lima

gwitches and moniiors, Drive tip DSR (Rel. ).

Platform Mechanical and Crash mats (EQOT crane dropped load protection) (SR Ref,
Electrical Svstems 9}

Civil Strusciure Lightning protection system DSE (Kef 10} I
Fire Protection System Shiplifi FE13/FM200 Gascous Protcction Sysiem DSR (Rt |
13). !

Table 3.1 Shiplift Facility Systems Safety Mechanisms

Implicated Systems

300%  The design life of facility struciures, plam and systems are as identificd in the
suppaorting DSR and associated SJP docwmentation.  This information is derived
initially from the original design specification of the various struciures, squipment eig
and amended as necessary through life by means of Periodic Salciy Reviews. Any
significant ‘life” issues idemtified within the apprepriate Examination, Maincnance,
Inspection and Testing (EMIT) schedules shall effectively update Pant 6 of this FSC
via the associsted live file.

3010 The Nuclezr Safety Implicated (NSI) equipment asseciated with the Shiplift Facility
are:

o Cooling Water Systems.

b.  Electrical overside scrvices.
¢, FROT cranes,

d. 12 Herth crane.

e.  Civil engineering works including Impressed Current Cathodic Protection
{ICCPF).

£ Shiplifi Plarform Mechanical and Electrical systems,
. Shiplift and Submanne communication systems.
Shiplifi ventilation and air conditioning systems.

L. DIRAMS.

J.  Berthing svstems.

k. Fire protcclion systems.

ISSUE 3 AMDT 1 L ] January 2010
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Defence in Depth
Submarine Features
3011 Defence im Depth is intrinsic in the design of the Reactor Plant.

301Y  There are four physical barrigrs providing defence in depuh against a Fission Produgt
Release:

a, Fue) Cladding.
b. Primary Coolant Boundary.
¢ Primary Containment.

d. Secondary Containment,

Physical Barriers

3013 Puel Clacding. - The first line of protection for preventing the release of fission
producis is e fuel plare ¢ladding. To keep this intact i1 necessary to proside a
means af removing heat from the fuel plates 1o prevent the cladding thermal limits
fromm being excesded. The water in the submarnine’s primary circuit perfonms this
cooling function. The submarine maintains two means of removing the heat from the
primary coolant at all times. The Facility provides fresh water cooling and a
seismically qualified seawater cooling system with redundancy in ils performance, 10
provide the ultimate heat sink to remove the decay heat from the submarine.

3014 Primary Coolant Boundary, — The sccond means of protection for preventing a fission
product release from the submaring is the primary circuit boundary itsell, In ihe

Shiplift this is kept intact at all imes by not allowing intrusive repair on the pritnary

systems.

3015 Intrusive repairs arc permitted st 12 Berth. The limits on the Shiplifi platform arc as
defined in the CLOSO FSR (Ref22).

3016 All Bamiers. - All the physical barriers are also provided with adequate protection
from haizards that might be gencrated as a result of activities within the Facility and
cause o direct or indirect impact on the physical barrier. The relevant dominant
hazards are from loss of stable support (Excessive Boat Aunitsde (EBA)). dropped
load (DL), & seismic event, EOT crane collapse and |2 Benh crane collapse. The
main defence in depib features provided against these hivards within the Faciliy
design basis are summanised below and described in this <afery features section:

i Diversity and grading within the platform control and protection system which
prevents against severe faults that may lead 10 loss of stable support.

b. EOQT Crang Programmable Logic Controller (PLC) monitoring systems which
back up the hard wired trips.

. A shider mechanism oo limit loads on the EOT cranes and rails in o seismic event.

d. Seismic inggers which put the platform and EQT and 12 Benh cranes in a safe
stale prior to a signilicant scismic event,

January 2010 Ly ISSUE 3 AMDT 1
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€. The srticulated nawre of the platform that allows safe re-distribaion of losd in
the event of a single load path failure, retaining stable suppon Tor the docked
submarine,

f. There is also structural redundancy inthe pile suppon 1o the quays, providing
funbher defence in depth within the load path.

3017 hiplifi Building. - 1t 15 not considered the Shiphifi building provides o credible,
additional, physical barvier for a nuclear submaning on the platform, It may however
provide some limited mitigation in the event of 4 Fission Produet Release,

Levels of PFrofection

3018 The Shaplift Facility offers five levels of protection providing Defence in Depth with
respect o the prevention of accdent sequences developing and, im the event that the
prevention measures were not sufficiently effective, subsequently managing any
sequence of events that could potentially lead to the worken'crew/public population
groups being exposed to a Fission Product Release. The five levels are:

a. Conservative Design.
b, Control of Opermations,
€. Engineered Safeguards.
d.  Accident Munagement.
¢ CHTsie Measures,

019 Inis the requirement of the Facility to protect and il practicable to enhance ithe
physical barriers and o ensure the levels of protection are supported such that they
can be maintained. This is primarily achieved through a sound design.

20 Conservanive Design. - The DSRs and their underlying Technical Repons (TRs)
demonstrate the Facility 1o be of conservative design.

021 Control of Operations. - This level of protection is supported primarily by 1he
requircment to be in Plani Siate B as a normal operating envelope for the docking
element of the Facility and being in Plamt State B for some 90% of the time at 12
Berth. The maintenance of this plant state and its associated Loss of Heat Sink grace
time provide significant margins in the prodection of the luel piates. Furiher in the
docking clement of the Facility, the decay hem removal capability is funher supponed
by the requirement that intrusive primary plamt repairs will not be undertaken
ensuring the primary side of the process rentains Nt

3022 The Facility operates 10 its own procedures, which recognise the normal, abnonmal
and emergency operating envelopes, Contral of Operations is described later in this
section.

3023 Engi rds. - The safety mechanisms and safety features, which comprise
the engineered nfcgmnls arc described within Pan 4 of each supponing DSR

referenced throughous Part 3 of this FSC.

ISSUE 2 AMDT 1 T January 2010
Shiplift FSC
Part3 - Paga 7



HMME CLYLDE

3024

Accident Management and Orffsite Mensures. - In respect of accident control and
mitigation, the Facility and its staff are fully incorporated in the HMNB Clyde

Wuclear Accident Response Orpanisation (NARO).

Cooling Water and Firefighling Systems

3025

3026

Joz7

The purpose of the cooling water and fire fighting sysicms is to provide supplics of
coaling water o a submarme whilst docked on the Shiplift Platform. The cooling
witter systems provide system redundancy and diversity such that decay heat is safely
and reliably removed from the reacior, and submarine machingry can continue 10
operate. The sysiems also provide water supplics for fire fighting, Three sysiems ane
provided:

. Sep Water Cooline (3WET Sysiem. - Provides o sea water supply for all clusses of
submarines. SWC is provided from the SWC system through hoses and Mooding

bonnets 1o the intake poris of the submarines cooling svsiems cnabling 1hess
systems i operate whilst the submarine is out of twe water on the Shiplift
plarfonm.

b. EWFF Sysigm. - Provides a fresh water supply for High Pressure Decay 1lca
Removal (HPDHE) conling for Yanguard Class submanines and Gmergency
Cooling (EC) for S&T Class submarines.

c.  Sen Water Fire Fighting {SWE m. - Provides a sea water supply as a
primary and aliernative 1o the fresh water supply for HFDUHR on Vanguard Class
Subimarines and EC on 5&T Class submarines.

Whilst afloat submarines retain the capacity 1o address any ocourrence of fire using
their own systems, Whilst docked in the Shiplifi submarines copabilitics could be
vulnerable to cxhawstion and suntable conncction amangements arc made w avoid
such a circumstance ansing.  These arrangements should be differentiated from the
Facility's own capabilities 1o fight fire, which could also be used to back-up the boat
specific amangements both on the 12 Benth and when docked.

The l:-l:ﬂ.'l]inﬁ waler supply systems are fully described in the Shiplift Cooling Water
DSR (Ref, ).

Electrical Overside Services

1028

29

3030

Elecincal overside services are important in ensuring nuclear safely as they ensure the
continuity of ¢clectrical supplies for reactor safety, They also allow equipment 1o be
released for maintenance and repair.

Orverside 440 Vol (V), 60 Hertz (Hz) supplies are provided to the submarine from
two pairs of Shore Conncction Boxes (SCBs) on the South Quay. The supplics are
derived from the 6.6 kilovels (kV) Nonh Rings | and 2, and are transformed within
the Facilites HV substations. Direct current (de) supplies are also provided to three
further SCBs. Details of electrical over-side services are fully described amd
illustrated within the NUB DSR (Ref. *).

Elecirical shore supply cable formers are provided to support the electrical over-side

services cables throughout the full range of submarine lifting. The formers are fully
described in the DSR for the MUB (Ref, 4,
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ription of i

3031  The purpose ol the Shiplift EQOT cranes is 1o perform nuclear and non-nuclear lifis as
defined in JSP 318 (Ref. 1} in support of all vessels docked or benlwd within the
Shiplift Facility. The main function of the cranes being 10 manoeuvre loasds utilizing
the cranes” main functions namely Main Hoist Raise/Lower, Aux Hoist Raise/Lower,
Long Travel LandwardSeaward and Cross Travel Nonh/South motions in a salfc and
controlled manmer.

3032 Both cranes operate on a comanon sef of long iravel rails suspended above both quays
supporiing the crane siruciure,

3033 Both cranes are independenily operated via the primary remote radio link or by a
hard-wired pendant contreller. The radio controller 15 the primary means of
controlling the EOT cranes. For nuclear Lifis the pendant controller is manned 1o
provide a hard- wired emergeney stop facility via the Mendant Emergency Stop
Operatar (PESCO). All crane operations are undemaken in accordance with the
r:1..|||.i|'|:|;||e:|'|:l. of SO 94 3{?\-’} {ﬂei’ ¥ b

3034 The EOT crane wavel and haist motions ang monitored by limil swiches and osher
monienng devices and by PLCs that can trip motion.  Each device that con iminiate a
trip has one set of contacts hard wired o the associated drive to tmgger the
appropriate action and a second set of contacts wired into the sssociated monitonng
PLC 1o provide back-up protection. Each PLC has its own internal watchdog, which
upon detecting filere of the PLC wall preduce o system unp.

3035  Both EOT Cranes are of icentical design and are fully described and adeguately
illustrated within the supporting DSR (Ref®).

Description of the 12 Berth Crane

3036 The 12 Berth jetty crane is provided 1o perform nuclear and non-nuclear lifis as
defined in JSF 518 (Ref, 1) in suppon of vessels bernhed alongswde. The main
function of the crane is to manoeuvre loads uiilising the cranes main functions namely
hoast raisedlovwer, Ll infout, long travel landwarddzeaward end slew lefmght moticns
in a safie and controlled manner.

3037 Operation of the 12 Berth Crane as discussed later is fully dezcribed within S0P
TAO(M) (Ref. ™).

3038 12 Benh Crane is Tully described and adequately illustrated within its DSR (Rel’ ).

Shiplift Platform Mechanical and Electrical Systems

D39 The purpese of the Shiplift Platfonm iz 1o il a vessel from the water, 1o safely
support that vessel whillst mainenance, defect repair work and dock dependent work
15 performed and 1o lower the vessel back into the waler,

3040 The Shiplifi plaiform is simply an elevator for lifting nuclear submannes Mrom the
waier to d level where work can be carried out in dry conditions on the platform, The
Shiplift platform comprises an amiculated timber decked steelwork platfiorm, which
together with a docking cradle is lowered bencath the waier 1o a depth where the

ISSLE 3 AMDT 1 ETTEE January 2010
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submanne can be floaed into position above the cradle. The docking cradle is
configured o support the submarines lower hull profile,

3041  Vessels are supporied on a bespoke wheeled cradle iraim that can be assembled
remately and wansiermed to the Facility on a rail sysiem which imerfaces with rails
clipped o the platform structure formed from longitudinal elements covered by the
decking und artached to a series of main iransverse beams supported by ware ropes,

3042 The loads imposced by a vessel are ransferved through angled keel blocks, which
interface with the vessel’s hull through facings known as cappers. The keel blocks
are attached to strongbacks that diswibuge the loads 1w the platform stracture throageh
wheeled bogies, The assembly of blacks, a srongback, and 1he bogics supparting the
strongback constnune a cradle,

3043  There are three types of cradle - a standard cradle, a shiding strongback cradle and a
nose block cradle. The standard cradles are supported on four-wheeled bogies, as is
the nose block cradle, which suppons a single keel block an offser forward from the
bogie centreling that is only required when Vanguard Class vessels are docked. The
sliding keel block cradle assemblies are equipped with auxiliery two-wheeled bogics
which provide an outnigger support for the longer strongbucks necessary 1o enable the
sliding actign; these auxiliary bogics transfer linle load.

Jiad  The plaform is elevated by a number of syachromsed, elecincally powered
mechamical hoists and wire ropes, which are supported at hixed evenly spaced
paitions on the Nomh amd South Cuays along botl sides of the platform. Dunng
rounng vessel maimenance operations the platform, carmymg the docking crodie and
submaring, continues 10 elevate until it reaches the maimenance fevel, at which time a
series of upper limar switches sutomatically stop further movement. The platform is
then lowered cote & set of electre-mechanically actuited pins and the hoist losds ane
progressively shed o these pins.

345 Platform lowering and raising, mavements are controlled by an operator at the
Operator Work Station (OWS) located in the Shiplift Control Room (SCR). This
console includes the full complement of contrals, indicator lights, atarms, load and
platiorm position indicators necessary for the operator Lo salfely and elMcienily
conirpl all aspeeis of docking and the subsequent undocking of vessels,

3046  The function of the Shiplift platform is to support a vessel in a stable and defined
manner during raising and lowering operations, including when the platform is
tempararily stopped at any location during movements, and the peried the platfonm is
supported on pins at the mainienance position. The Control and Protection (O 8&P)
systems are designed o control the rmsing and lowering of the platform, as well as o
detect deviations from nomal eperating conditions and 10 protect against their
potential consequences,

3047 The Shiplift Plotform is fully described and adequately illustrated within the DSR for
the Shiplift Platform (Ref. *).

3B Operation of the Shiplift Platform as discussed later 15 fully described within S0P
932N} (Rel, ')
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ivil Engi ring Works | in P

3049 The purpose of the ¢ivil engincering works is 10 salely suppont the Shiplilt and 12
Berth, to provide sufficient integrity to ensure that damage to the sruciure as o rezult
of internal and external hazards will not couse damage to nuclear related 2ervices, and
1o prowide an interface with Shiplit EOT and 12 Berth cranes as described in the
Shiplift Civil Structure DSR (Ref. ")

J0E0  The Shiplift structure consists of a reinforced concrete deck on two levels and
forming two quays (North and Sowth), interconnected and monalithic with o deck at
the landward end, This structure is suppongd by a svsiom of verical and raking
wbular sweel piles. The raking piles are sockewed ine bedrock and are designed 1o
resist sway forces {including eanhguake, wind and wave lomls). The whole structure
i% deseribed m the Shiplifs Civil Structure DSE (Ref. 11).

J051  Syncrolifi hoisis are mounted under the two quays with the plaform suspended
between them, The decks are covered by a steel fruned superstructure, the South side
of which provides accommodstion for the platform controls, elecirical eguipinent,
personne] and other purposes, The South Quay is widened along its bengih 10 form
the open 12 Berth and is connected 1o land by the South Access Jelty, both of these
siructures also being supponed on piles. A gap bridged by a sliding plate prowvides
seiamic isolation ar the sea wall.

3052 Corrosion of the piles is inhibited by paint on the exposed surfaces and by an
Impressed Current Cathodic Protection (ICCP) system. While this system is
necessary o the long-term imegrity of the piles it must be switched ofT w0 all nies
when the Shiplift platform is in the water, and for twenty-four hours beforehiand, 1o
avoid the possibility of hydrogen embrittlement and accelerated corrgsion of the hois
ropes andfor other components of the Syacrolifl (e plalorm system itsell is
protected aguinst cormosion by painting, greasing ete, bt is not qualified for sty
COMTOSION CUrrents).

3053 Loads from the plaiform are applied o the strecture cither through hanger links o
directly onto the hoist bedplate, These respectively react onto stub columns off
reinforced concrete and thence onto reinforced concrete finger beams, or directly onto
the finger beams at the hoist chamber floor level. Figure 3.2 provides a general view
ol the platfonm to civil structure load path. This is described in detail in the Maiform
DSR (Rel.9).

3054 North of the access jetty is the Side Transfer Carriage (STC) Pit for cradle
marshalling. This consists of a reinforced concrete slab supperted on reinforced
concrete beams and steel piles. The STC pit is connected 1o the quays of the Shiplin
building by a concretc Appraach Apron,

3055 A Vessel Entry Door (VED) is provided at the seaward end of the Shiplifi. The VED
is constructed of 4 series of steel girders connected by chuins and clad on both sides
by fabric. Rollers at the ends of the girders run in vertical steel channels lixed 10
supporting box wwers of reinforced concrete. The VED provides protection against
the effects of extreme environmental hazards and blast. The VED is fully described
in the Shiplift Civil Structure DSRE (Ref. 11). The VED is operated and checks made
im accordance with SOP 954(N) (Rel. ") 10 ensure that it poses no threat 1o the
nuctear submarine duning benhing.
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56

Al the landward end of the Shaplift building 15 the Trunster Ashore Door (TADYL The
door allows cradles to enter wnd leave ihe Facility and provides envirommendal
pratechion for the Shiplift. The door is identical in design and operation 1o the VED
described above,

Communications Systems

3057

J058

3055

3060

3061

Communications are provided in the Faciliny w:

@, Assist personnel performing operations and evolutions.

b. Alert personnel in the event of an incident in the Faciliny,

c. Meet requirements of the Faslane Communication Svsicms DSR (Ref, '),

Shiplift Mobile Communications. - Mobile radio handsets are provided. These are
the preferred communications for use by the docking groap personnel during berthing
and docking with the benhing sysicm being utilised as the back-up sysiem. There are
sufficient handsets for allocation to all key personnel and berhing positions,

Cigngral, - Varous commantications systems are proviced ot the Shiplift Faciliny,
These ane:

a.  Basc Broadcast Sysicm.

b, Shiplifi Broadeast System,
€. NUB Meridian Sysicm.

d.  Base Brnsh Telecom (BT) Systiem.
¢ Shiplift Muaintenance System.
f. Shiplifi Berthing Svsiem,

Broadsast Svsigms. - Although substantially common systems there are two mcthods
of brosdcasting messages within the Shiplifi:

a. Base Broadcast System. - This is described in the Faslane Communication
Systems DER (Rell 13) and provides access within the Shiplift Facility w all Base
broadcasi messages.

b, Shiplifi Broadeast Svatem, = Uses the speaker syatem of the Base Broadeast
Swvatem 1w provide a bocal broadeast sysiem Tor the Shiphifi. Broadeast messages
arising from the Base Broadeast Sysiem overmde imermal Shiphlt broadeasis,

Submaripe/ShipliftNUR Communications- - A dedicated communication system is

available between the nuclear submanne maneeuvnng room and the MUB Control
Engincer at all times when the nuclear submarine is within the Shiplifi Facility and
receiving shore supplies. This is provided by the two main Base communication
syEiems:

@, The NUB Mol System {Meridian]. - This is described in the Faslane
Communication Systems DSR (Ref, 13) and provides a dedicated scismically
gualified communications system between the NUB and the submarnine
IMANGSUVIING POOm,
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b. The Base BT Svatem. - Thiz 15 described in the Faslune Communication Systems
D5R {(Ref. 13) and 15 available st immediate notice.

aba2  Shiplifi Fixed Imermnal Commiinications. - Two local communicalions sysiems are
provided within the Shiplift. Each of these systems is battery backed w provide a
IVVANATELAET af-u,':e in the event of a power failure:

a.  The Manignange Svstem. - This sysiem provides communications between a

master communications panel in the SCR and the following sustations:
i Relay Hoom.

ii.  Roadbridge.

i, MCCs | o 6.

iv. Sea Water Pump Boom.

v. Headwinch Room.

b. The Benhing Sysicm. - This system provides communications between the master
communications panel at the Docking Officers Dais at the seaward end of the
13m level walkway (duplicated at the landward end) and the following stations:

i. Capstans.
i, Sea Water Pump Rooms,
m. Headwinch Koom.

iv. 5CR

iplift Ventilation and Air

063 The purpose of the Shiplift venilation and air conditioning sysiem is 1o provide fresh
air to compartments within the Shiplift, 1o remove fumes (including diesel exhaust)
from the Shiplift and 1w cool essential Shiphft comparmments and equipment. The
system is comprised of the following elements.

. Ventilation and air conditioning is imponani 1o the RPR in order 1o mainiain
miequate operating temperature conditions for the panels. Excessive temperature
could cause loss of the RP functions and PLMS. Temperature in the room is
maintained by two 100% dwty air conditioning units and monitored via a
temperature high/low alarm provided in the SCR during platform operations.

b. The two SWC pump rooms are each provided with separate ventilation systens,

€. A boome-mounted system is provided 1o extract exhaust from the nuclear
submaring diesels if run when the nuclear submaring is berthed, There arg 1wa
separate extrict arrungements for use according 10 nuclear submarine type. The
diesel extraction system is removed before raising the plitfonn beyond 1m (55M)
f2m {S58N) and after electrical supplies are engrgised.
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3064

3065

3066

3067

JGE

Install r i itori 1|

The purpose of DIRAMS 5 1w provide an indication and alarm in the ¢vem ol a
nuclear accident ocourning at @ berth.

The Shiplift and 12 Benth are both equipped with DIRAMS, which is an automatic
gamma radiation alarm, The Morherm Arca DIRAMS has readow Gacilivics an the
NUB Ceniral Control Room, the Maritime Operations Centre and the Nuclear
Accident Headquarters (WAHQ).

The DIRAMS system is fully described/illustrated within the Faslane Northern Area
DIRAMS DSR (Rel. ).

Benhing systems are provided o enable the nuclear submanne 1o salficly cnuer and
leave the Shaphtt Facilay, These systems include:

o, A lydroslically driven head winch.
b. Four clecirically driven capsians (iwo per quay).

¢ Eight benhing wolleys (plus two spares), connected w the nuclear submaring in
pairs e maintain it central w the Shiplift during enrvfexit 1o the Faciliny,

d.  Two wooden calamarans are positioned immediatcly insiée the enirance ol the
Shiplifl, onc against cach quay, 10 minimise the cifcet of any impact with the
Shiplift structure.

Berthing systems are fully described/illustrated within the Shiplift Berthing
Equipment Diesign Report (Ref. '*).

Eire Protecti

Nee

3070

3071

Fire protection syaicms ane provided 1o detect fires, 1o alent persoanel once a fire has
been detected and 1o provide systems which allow the fire 1o be fought. These
s_'r'smllgs are fully describedfillustrated within the Shaphft Fire Protection DSRE

(Rel. ™).

Muchear safety defences are primarily based on segregation of redundant iems and in
soimie cases, fire resistant cabling. There are also impomant reguirements 1o minimise
fire risk by restriction of combustible materials and potential ignition sources. These
are adequately reflected within Operation and Maintenance (O& M) procedures and
lecal fire orders.

The Shiplift fire alarm system includes analogue deteciors, break-glass points and
dota signalling modules, with a main alanm pans] located an the entrance stairwel]
Mo . I has imterfaces with:

o The Supervisory Control and Data Acguisition (SCADA) system o sotivine
common fire/fault signals via Police Post 4.

b, Air Handling™entilation plant system main power supply conlactor unils,

¢. The Shiplift C&P Gaseous Panel Quench Sysiem.
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berthing or slipping from Berths 10, 11 or 12. Moves into the Shiplift are generally
conducted using a total of three tugs.

3079  Berthing and movements at HMNB Clyde are described in detall in the Port OMSR
(Ref. 18).

Planning and Preparation for Docking

30%0  Planning. - a series of Pre Docking Planning Meetings are conducted. These are
attended by representatives of the vessel, Planning Logistics Afloat (PLA). Shiplift
stafl and Clyde Design Authority. The purpose of the meetings is 1o agree and
cstablish all aspects ol the docking prior to the evolution. The main topics considered
are:

a.  Documentation. - Operating and repair documentation including boat procedures.
b. Concessions. - Matcrial statc of the Facility.

¢. Safety Case Issues. - Authorisation of the docking.

d. Vessel Requirements. - Cranage requirements, fitting of PMLEF (S&T Class only).
shore supplies, additional requirements for weapon retention , decay heat levels &
domestics.

e. Shiplift Material preparations and defects.

f.  Planning and Briefings. - (Un)Docking briefs, {un)berthing briefs and safcty
bricfs.

3081  General. - Preparations for the Shiphift Facility to receive a nuclear submarine are
undertaken against authorised procedures by the nominated O&M departments (SOP
920(N) (Ref. *")). These cnsure that all mandatory requircments prior (o a nuclear
submarine entering the Facility are achieved and that the Shiplift, its services, its
personnel and the nuclear submarine meet the requirements of the DSSC. The
requirement to start or continue a nuclear evolution with a degraded material state
constitutes an abnormal condition requiring the DNSAG/NSAG and FO 1o fully
asscss the material state ensuring that nuclear safety shall not be compromised in
accordance with committees” Terms of Reference as contained within the Clyde
Management System (CMS).

3082  Environmental Conditions. - Prior 1o a nuclear submarine entering the Facility. the
Shiplift environmental conditions are confirmed to be within the design envelope and
the requirements outlined below must have been achieved. The Commanding Otticer
(CO), Docking Officer and Pilot must be satisfied that the cvolution is sale in the
prevailing conditions:

a. Platform operation is not permitted (SOP 920(N) (Ref. 21)) if any of the
following environmental conditions apply:

i.  Wind speed greater than.mots.

il. Wave height greater than't the Shiplift.

iil. Electrical storms are forecast during platform operation.
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iv. External ambient tempersture lower than <11%C or higher than 31°C,
b. Limit switches are cleared of any icing.

¢. Intemal temperatures for Contral rooms and LMS equipment are specified in the
Plaform DSR (Rel9)

3083 The condition and limit of safe operation for envirenmental conmditions are detailed in
supporting FSR (Rel. ™) All relevam conditions are explicit in the operating
diecwmeniaton.

J0B4  Shiplifi Facility. - Prior o 4 nuclear submarine entering the Facility, the Shiplift will
be in a fully operational state. Full details on the basis for judging il wlerability of
rizk is acceptable in the Fazlane Shiplift are contained in Pant 7 ol this FSC, The
Facility requirements autlined below will have been achieved:

a.  Mainmenance, - All scheduled maimtenance and calibration will be up o dive in
accordance with Process Map SHP-PM-015 (Ref. ™) and Clyde Management
Systems, Where necessary a concession will be passed 1o the relevam awhaority
in accordance with SOP 920(N) (Ref. 21) and NSAG-PM-003 {Ref. ¥

b. Load Path. - All load pad stems ace reviewed, depariunes Troam specificition an
considered by the Faciliny OperatorrNBDA, Where ncocssary a concession wall
be passed 1w 1he relevam awthariy in sccordance walh S0P 920{N) (Rel 21}
Muaintenance Concessions for items with a periodicny of less ti 3 months are
controlled by NSAG-PM-003 (Ref. 24).

c.  Shiplift Faul D - = I, in the judgement of the Docking Officer, a
potentially damaging event has eccurred, the Shiplift is inspected and any damage
found assessed by the DNSAG.

d, Control and Pretccuon, - The Shphil contral and pratection systems are Tuily

operational, Checks on the control and protection syvstems are carried o as
detailed in SOP 9200N) (Ref. 21).

€. Sepvices. - Overside services will be avuilable as reguired snd discussed af the pre
docking planning meetings. Specilic requirements are detailed in SOP 920N
(Ref. 21

f. Communications, - At least two commumtications systems arg to be fully
operational for the safe conduct of benhing and docking operations. Ponable
handscis arge normally vsed for berthipgfunbenhing communications and are also
available as back-up in the event of failure o any of the systems.

3085 Muglear Submarine Comditions. - Prior to a nuclear submanine docking in the Facilivy,
the nuclear submarine conditions arc (o be in accordance with FAG reguircmicnis, in
Plant State B or lower with a decay heat rate of less thandiiSSBN and SSN T
1:1355).- SSN (5 class). The decay heat rute for Astute Class will be [

Pre-Operational Checks and Preparations

3086 Docking Cradle. - Prior to a nuclear submarine or surface vessel entering the Facility,
the correct cradle is in place on the platform. The cradlc specification is supplicd by
Facility Design Manager FDM | for nuclear vesscls.
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3087

3088

30859

05D

a.  Crsdle Survey, « The cradle is surveyed and approved it for purpose i the CMA
in accordance with SOP 959N (Ref. ™) and on the platform levelled at the
maintenance level. Checks inelude that the appropoaie wheel choking is in place,
consistent with the requirements of the safety case as essablished in the ISR (Rel.
a),

b. Resilient Moum Compressions. = An imilial se1 of block resilient mount
compression readings are taken in accordance with SOP 962(N) (Ref. ™) with the
docking cradle unloaded.

¢. PLMS Beadings. - The docking cradle is lowered into the water to check for
capper foat off and raised again until the deck is at Lim above the water. A datum
set of PLMS readings is taken at this point and attached 1o SOP Y62(M) (Ref. 26)
to assist with subsequent analysis of the Cradle Docking Load Profile (CDLP).

Bre-Operational Checks. - Prior w a docking or undocking, phvsical checks known as
Series A-D Pre-Ops confirm ihe operability and validate the assessed rehabality of the
control systermn aml mechanical operability of the hoist svstem. These checks are a
pre-requisite for all nuclear docking” undocking activities S0P S200(N) (Ref, 21) amd
SOP 921{N) {Ref. ') respectively and must be undeniaken within pre-defincd
limescales.

The operating procedures are designed such that the docking operation will nonmally
be completed well before expiry of the st period assumed within the Safety Case,
which is an underlying assumption in the derivation of the system availability. This
complies witl the mean wst intervals used in the reliability demonstration within the
DSSC. ITany of the text intervals are exceedad once the lifting stape of the docking
hust commenced, the DNSAG may anthorise the docking w continue as an altenutive
o aboring the docking and moving the nuclear submaring 1o an aliernmive bemh,

Rising Tide. — For submarines with significant known hull defects or for the first
docking afier refit will be performed at low tide on a resing tide 1o onder (o ensure in
the event of a platform hoist failure, an unconrolled docking will net occur.

Eleciromagnetic Compatibility {(EMCVEleciromagnetic Imerferenee (EMI)
Resirictions, - Prior 10 a nuclear submarine entering the Facility, the following

operating restrictions are 10 be implemented as safeguards against the hazard
presented 1o platform operation by EMC/EMI as deailed by the DNSAG. These
Operating restrictions are a pre-requisite of SOP S20(N), (Ref, 21,

Berthing

3091

092

LI

Beacior Plant Scate. - Decay heat and grace ume will be calouluted before the
submanne enters the Shiplifi. Plam State B or lower and the Comainment State
required by the PAG, will be maintained.

E< )
Cigngral, - 4/pon completion of all pre-operational checks and Shiplifi'submaring
preparations, the nuclear submarine is manoeuvred into the Facility by the headwinch,
capstans and the tugs and aligned below the diesel exhaust extraction system.

submarine Diesel GeneratorsfRatiery State, - The vessel digsel genermors (DO isfire
1o be shutdown, on the order of the Benhing Officer, as the vessel passes under the
VED. The battery will discharge during berthing, bt will be charged us soon as
clectrical shose supplies are connecled. The battery capacily will not be permitted 1o
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fall below 60%% at any time and will be Kept at or sbove B0% whenever possible.
From the experience gained in previous dockings, the berthing operation should take
approximaicly 50 minutes and the battery capacity should remaim al around 75%. 17
ihe Shiplift dicscl extraction sysiem is nol connectod and the submaring’s balicry is
depleted to 0%, then the submanne’s DG{s) is/are o be restarted in accordance with
EOP 977(N} (Ref. ™).

3094 The current conliguration enables the runming of bath DS on Tl loasd Tor any clis=
of subnuring,

3095 In en emerrenyy. - The submanne’s DGz} may be started within the Shiplitt buildmg
in accardance with EOP 97NN} (Ref, 25).

Raisin Platform and nn

0% The occurrence of Design Trip, Safety Trip, Fauli, Hazard or other failures are
safeguarded against by use of recovery procedures, including S0OPs and Emergency
Operating Procedures (EOPs). A number of potential Loss offFailure of sitiions
have already been identified by Platform O&M Manuals (S 2549 CSB Faslanc
{Ref. ™) and detailed by Shiplift EOPs.

3097 Fault conditions were identified by 1350-221-RO00 {Ref mj ancl Fu'ql;l:dur::s wrillen
and approved as detailed above. If there are no approved procedurcs 1o govem a post
fault siuation, the DNSAG are required 10 assess and approve a specific procedure
developed by the Docking Officer ot the time. In the short term, SOPS/EOP: will prst
Sysiems into a safe state for the DNSAG 1o consider under the arrangements detailed
im Par 4 ol this FSC,

3098 Once the submarine is benthed 1o the sanisfaction of the Benhing Olicer, nuclcar
safety implicated (NS1) communications {Faslane Communications Systems DSR
(Ref. 13)) are connected and proved and electnical overside services are conmwted,
The VED is conlirmed shut and electrical overside services are energised and proved.
The submarines dicsels may be shutdown and the Diescl Exhoust Exiraction System
stowed. The overside services are manned throughout the platform mising. The
Diesel Exhuust Boom {DEB) can remain in place up to the 1m/2m beyond grounding
level at which point it is removed to the stowed pasition on the North Quay wall,

3099 Submanne Alignment. - Accurate nuclear submarine positioning is achieved by the
use of wires and Tirfor winches. Alignmemt above the cradle is achieved with
reference 10 datum marks on the nuclear submaring’s hull forward and afl 2nd
refuelling datum on S5BMs, which permits plumb-bobs 10 give the precise position of
the nuclear submarine with respect to the datum marks/plates on the docking crudle
and the platform clevation at grounding. The alignment also wkes account of
systematic ¢ffects such as vanation of the platform longitudinal position with
platform depth (hoist reeling effect). tidal currenis acting on the plutfonn and cross
wind (S0P 920{M} (Kef. 213}

300 Sliding Blocks. - To accommodate the passage of the Vanguard class nuclear
submarine during berthing at extreme low tide states, special cradles with sliding keel
blocks are positioned at the seawand end of the platfonm. Onece the nuclear subimirine
i5 positioncd over the platform, the sliding blocks are winched into position and
pinned inothe docked posiion by divers 10 accept the nuclear submarnine conwour (SOP
P35(N) (Ref, ")),
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