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Introduction 

In recent years there has been considcrablc intcrcst within the defence community 
in the adoption of commercial standards. primarily in an  attempt to reduce the cost 
o1'~vocurcrncnt and support by cxcludiiig a 'defence prcmiil~n'. In the naval sector 
this has promoted intcrcst in the adoption of the classification rcgimc that is 
routinely applied to merchant shipping. Kcforc describi~ig the position of Lloyd's 
Register and the dcvelop~ncnt of a naval ship classification approach i t  seems 
~ ~ x c l i ~ l  to set o u t  a short historical background. This sho\vs that there has been 
p r c \ , i o ~ ~ s  cxpericnce of co-operation between Lloyd's Register and various na\.ies. 
p;~rticularly the Royal N a q .  but tlicrc has also been something of a parallel 
c x i s t c ~ ~ c e  that has lcii solnc established vicupoints that arc challenged by the new 
alyxox'h.  

Lloyd's Rcgistcr continued to survey ~nerchant shipping during the war years but 
also \vorkcd closely lvith thc Admiralty. particularly on the construction of 
a ~ ~ r i l i a r y  vessels. f'rigatcs and corvottcs.' Heak y tank landing craft ,and other 
l a ~ i d i ~ i g  ships constn~cted to the rcquircmcnts of Lloyd's Rcgistcr: although 
the idea of  applying classificatio~i to the regulation oi'thc matericl state o f  naval 
ships lay a long time in t l ~ c  ~ L I I L I ~ ~ .  

The well-cstablislicd ~ncrchant ship classitication rcgimc continues to be ~ ~ s c d  as  
tlie basis of  design. constl-uction and survey in operation Jbr naval auxiliaries. 
lio\ve\,cr. as  described later. this rulc set is of  limited \aluo \z,hcn applied to a ship 
\vitll extensive military capability. 
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In his text on ship structural design,' C I I Z L ~ I I . R S  rcSers to tlic use of so-called 
co~nmcrcial standards in \varsliips. drawing the conclusion that tliis would imply 
use of  tlic Rules of  a classification society. Altliough he refers to specific elements 
from the Rulcs and Rcgulatiorls for the Classification of Sliips. puhlishcd by 
Lloyd's Register. within his book lie concludcs that this proposition of  adopting 
commcrcial standards is not possible. 

"As tlierc arc n o  classit7cation socicty Rulcs for ~\;arsliips hut only for 
ship tylics. ssucli as  trawlers and Ro-Ro fcrries which may be construed as  
being similar to warship style." 

Ilc notes. quite col-rectly that use of a naval sliil? is different to a mcrcl~ant ship. 
and cites driving tlic ship hard in heavy wcatlier to sat~sfq. a military ob.jccti\.e. 
This article returns later to the sul?ject of  diffcrcnccs in operational use. 
C ' r l . \ l  111 ns also states very clcarly that. 

"C'onscqucntly in a \veil designed warsllip. 'commcrcial standards' are 
unlikely tllcnisclvcs to sacc 1iiuc11 if any money cvhilc p~lrsuing the idcn 
o f a  commcrcial 11~111 i l l  ~ ~ r c f e r c ~ i c c  to warlike standards \ \ . i l l  considcrnhly 
Increase tlic risk hot11 of  loss of tllc ship in was and loss ol'opcrational 
a\ailahilit> in peacetime." 

The rcniainder of tliis article sets out to present the rationale that has bcen used to 
dcvclop an indcpcndent set of  standards. the Rulcs and Regulatious for the 
C'lassilication of  Naval Sliips. by Lloyd's ~cg is tc r . '  Tlic dcvelopme~it has 
involc,ed considerable input from navics. designers. sliip builders arid equipment 
su~ipliers ft-orn a numhcr of  nations. 

h a \  a1 sh ip  oafet! in perspect ive  

The safcty of  naval ships is of very high htandard. \\:it11 ships of  good design and 
construction. \\cl1 maintained and manned by \ ~ c l l  trained crews. Ncvcr t l~c le~s ,  
tlierc arc incidents in pcacetimc when cll~cstions regarding naval sliip safcty arc 
raised atid Inany major navics havc looked carefully at their satbty management 
regimes. seeking to establish that they arc following best industry practices as  far 
as tllesc are compatible cvitli a ~nilitary operation. 

In the Foreword of  the first issue of  JSP 430 tlic then Secretary of  State for 
Defence wrote. 

"I require tliat cvhet-c tlic MOD has hccn granted exemption from specific 
regulations. health and safbty standards and arrangements will be. as  far 
as  reasonably practicable. at least as good as thosc required by statute." 

Similar statclncnts of  intention have bcen made fot other defence f'orccs. Any ship 
safety managcmcnt system that aims to provide demonstration tliat tlic level o f  
s a k t y  is at least as good as  that required by statute needs some bcnclimark for 
comparison. By implication this benchmark must be tlic ecluivalcnt civilian scctor 
\vhcrc s a k t y  is subject of statutory regulation. and tncrcliant shippin, (7 1s ' 3 sector 
with international regulation cnthrced by national statute. Tlie d c \ ~ c I o ~ n i c ~ i t  of 
satkty managclncnt systems fhr naval ships in a number of defence forces has 
introduced approaches tliat \vill be familiar to a number of  hazardous civil 
applications. More recently. typificd hy the U K  MOD publication JSP 430 .  there 
has been a greater recopi t ion of the need fbr a I-egulation process that pro\.idcs 
demonstration of  the intention. 

Tlie aatkty casc. which i h  now \i:idtly accepted in safcty managcmcnt systetiis. can 
be \vrittcn from first principles but in practical terms demonstrat~on ot'appropriate 
risk control relies on hclect~on of  standards. uliicli arc accepted industry practice. 
O f  course. for a naval sliip the safety casc must include a considcrablc volume 
devoted t o  weapons systems and munitions. Classification can providc a suitable 



hcnchmark for the platform at design. during construction and in ser\,icc pro\ idcd 
the Rulcs that arc applied arc appropriate ti)r the ship type and where specitic 
Rulcs Iiavc been derived for naval ships the equi\.alcncc in safi'ty terms can be 
determined. 

Experience with merchant ship Rules 

I ~ ~ ~ r t l l c r  consideration of the in\.ol\.cmcnt of  Lloyd's Rcgistcr wit11 ~la\.al ship 
building programlnes using the merchant ship Rulcs indicates that in times of 
national cmcrgcncy the sliorteo~nings il l  this approach arc out\vc~ghed hy the 
benefits. The relationships established result in a continued application of these 
Rulcs to naval ship particularly those of similar type to current merchant ships. 

During tlie First World War Lloyd's Rcgistcr was cngagcd to supervise the 
construction of auxiliary ships in Building Yards that Lvcrc not thmiliar \cith naval 
d i i l 7  construction. 111 addition to steel ships this programme of  work included a 
I-c\.crsion to building in wood and a s~liall number of ferro-cement \csscls. During 
the S e c o ~ ~ d  World War the seiviecs of the staffs of Lloyd's Rcgistcr anti the 
British Corporation (which was later absorbed into Lloyd's Register) wcrc enlisted 
by tlie Admiralty to augment its owri overseeing staff. As a rcs~llt R large n~111iber 
of  naval ships were built during the war years to the I-cquirc~nents o f  the 
classification socictics. including the R I \ ' I . I ~  and Loc.11 class frigates. the F1 l I< 

and C\ST LI class corvettes. mi~ieswecpcrs. landing craft and all manner of m a l l e r  
\csscls. In total some 2.139 auxiliary na\,al ships \\.ere built to class i l l  the 1JK 

I 
\\.it11 a f~.~rtlicr 23 1 being bu111 in Canada. Some of  these wartime construction 
programmes rclicd heavily o n  com~ncrcial designs. not least the essential con\.oy 
escorts. tlic cor\cttcs. ~vliich \vcre based on a L\-lialc catcher designed by Smitll's 
~ o c k . "  

kl(v.1 ~lhf,\s \v1 \ J R . \ !  110) \ l  , \ l ' S l l t  11 l \ \  \ \ \  

Subscqucntly. the Rulcs and Regulations for tlie Classilication of Ships h a ~ e  
continued to 17c sclcctcd as  the standards for design. construction and ~naintcnance 



in operation for a tvidc range of  naval ships. The majority of  ships havc becn the 
rcplenisl~mcnt and rcfi~clling ships that arc similar in dcsign to co~nmcrcial oil 
tankers and cargo ships (Fl(i.1). However. even in these cascs critic:ll naval 
operational demands arc not covered by the Rules. such as  rcplcnisll~nent at sea 
and tlic stol-age o f  hazardous materials in close proximity to each other. 

The Rules ha\-c also bccrl used. \bit11 Inany ycars of expcricncc. in connection wit11 
landing craft. landing ships. landing platforms. This general grouping of  ship 
types includcs in\olvcmcnt with the LSLs of the SI I (  L ! I N C ' I . I . ~ I  class from the 
ti~lic of build in 1967.8. Morc rcccnt application of the merchant ship Rules has 
involved ships of inercasing milital-y profile including: 

LPD(R) f 1MS .llhioli and B111ll.tn.X for the Royal Naty.  
LPD Hottc>r.(ltrr~~ t i ~ r  tlic Royal NctIierland\ Nat  y 
LPD Grrlic,iti and (~'ri.\~tilltr for the Spanish N a y  
LSD(A) 1 3 . \ ~  class ( A L S L )  for the Royal Na\,y. 

LC U and LC VP for the Royal Nal  y. 
LPH HMS O( ( ~ 1 1 1  for the Royal Na\ y 

For these ships. and for the large ~iumbcr of patrol vessels and larger n a ~ a l  units. 
that I i a ~ c  becn designcd and constructed (and in some cascs maintained) in 
accordancc with the merchant ship classification regime it has bccomc 
increasingly apparent that this approach. lvhilst ofkring an altc~nativc standards 
set to the naval sector. has limitations. The classification of'thc larger units such 
as HMS Oc,c,tln (Ftc1.2) and tlic LPD?;. along with a CVS built in Spain for the Thai 
Navy. moved classitication back into ships witli a very significant military role. 
fitted witli the systems to support the reqi~ircd capability. The merchant ship 
Rules cover adequately many of the ship features but the scope is limited and the 
interface with other standards that are applied to co~nplctc the picture arc not 
~lecessarily coherent. and t1icrefo1-c the advantage of using a 'commercial 
approach' i s  not rcali7cd in fi~ll.  

The cxpcric~icc of recent ycars has been instrumental in driving the dcvclopment 
of the Rules and Regulations for the Classification of Naval ships.' In particular. 
the constructio~i of HMS Occ~on and the classification of this major naval ship by 
Lloyd's Register provided clear indication that the recognition of  classification by 
a major navy was a reality and that to lncct the cxpcctations of  the naval customer 
the classification regime would benefit from changes. Discussions with other 
naval customers reinforced these indications. 

Nc~rcrt l~cless  continued use is heing made of  the merchant ship approacl~. 
particularly where the designers and birildcrs havc familiarity \vit11 this 
conimcrcial practice. 



Role of Standards 

The Rules published by classiticatio~l societies I'orm, together \vith the 
rccluirc~iicnts sct down in thc iarious Intcrnational C'on\cntions o f  the 
Intcrnational Mnl.itituc 01.ganization and the marillc legislation of the flag satca. a 
comprchcnsivc and coherent set of standards l i ~ :  

Design. 



Maintenance in operation of ships. 

Without tliis standards set an owncr wishing to purchase a new mcrcliant ship 
would h a \ c  to develop a similarly comprclicnsi\c set of rcquirc~ncnts as part of  his 
specification. Ncvcrtliclcss. the owncr will al\\ays includc his specific 
~ .cc l~~~ru i ien t s .  covering details of  his performance and capacity needs and any 
matters of  choice. Some cxpericnccs \\it11 tlie dcfbnce sector applying 
'commercial standards' by relying o n  classification lia\:c been o f  limited success 
becausc tlic scope of classilication as  a set of  standards was not f i~l ly  appreciated 
atid the necessary rcquiremcnts of  the owncr wcrc not clearly dctincd. In c f i c t  
reliance was placed on a scheme of  limited scope without rccognizillg the 
limitations. 

For inerchant ships the Rules h a \ r  been developed over a long period. with 
Lloyd's Register first publishing its Rules in 1855.' The Regillations covering tlic 
conditions o f  classification and surveys have their origins in the earliest days of  
classification. preceding the publication of Rules for dcsign and constn~ction hy 
over a century. The Rules ha\c  been dcvclopcd with active input horn industry 
and so rcprescnt accepted good practice. Dcvclopincnt takes account of  c h a ~ ~ g c s  
in technology. both in terms of  advances in ship and equip~ncnt design methods 
and of  tlic introduction ot'ncw ideas and concepts. Feedback from operation is an  
essential part of the Riilex calibration process. wit11 infol-mation I-outincly extracted 
from surveyors' reports. 

There 1s. of course. a large body of defence standards in existence. co\<cl-ing most 
aspects of naval ship design. Within tliis available matcrial tlicrc exists a number 
of standards that cover similar aspects to those covered in the Rule\ for 
C'lassiticatioll. includillg: 

Materials 
flu11 structure. 
Machinery and electrical engineering systems 

Some naval engineering standards also cover subjects that. for a mcrcliant s l i~p ,  arc 
co\crcd hy International Conventions. notably Safety Of Lifi: At Sea (SOLAS)  
and MARPOL. In many cases tlicrc is considerable similarity between tlic naval 
engineering standards and the merchant sliip standards set. but thcrc arc key 
difkrcnces that rctlcct the military application. 

In setting out to develop the Rules for the Classifjcation ol' Na\.al Ships. Lloyd's 
Register decided that tlicrc was a clear need for a comprclicnsivc and consistcnt set 
of standards. similar to tliosc for ~nercliant ships but: 

Co\.cring additional systems that are spccific to naval ships 
Usirig the mcrcliant ship rcqi~iremcnts \vIicrcvcr this docs not conflict 
with tlie military d c ~ n a ~ l d  to encourage the sclcction of commcrcial of 
the shelf equipment and materials. 
Including Rules for items that arc covered by International 
Conventions, but interpreted the naval situation. 
Rccognircd that naval ships arc exempted fiom coinpliance \\it11 
Intel-national Conventions and merchant shipping statutes and. licnce. 
a naval sliip regulatory rcgimc could be tYccd tiom following the 
sur\.ey cycles employed for comlncrcial shipping. if appropriate. 

Standards that are recognized as representing good industry practice and that 
rctlcct tlic essential requirements thr safety will always form the basis of ship 
procurement. When a safety case rcgiine is i~nplcmc~itcd it is necessary to 



demonstrate that appropriate risk control is cxcrciscd fbr all identified liazards. 111 

many instances i t  is 11scfi11 to demonstrate that risk is controlled by \,critication of  
con~pliancc wit11 an appropriate standard. In a n a ~ a l  cnvirc>nmcnt. \vlicrc safcty 
cases arc increasingly used to support safcty management. a coherent and 
consistent set of  standards co\:ering the ship with tlic cxccl7tion of  tlic \\:capons 
systems is valuable. a l t l i s ~ ~ g h  the standards ~vill  only support tllc procurement 
specification. which must include the dcfillition o f  recluircd capability and any 
specific rcquircmcnts of the ou ncr and operator. 

Development of an approach to nal al ship classification by 1,loyd's Register 

In this section of the article rcfcrencc to the Rulcs rckrs  spccitically to the Rulcs 
and Regulations fi)r tlic Classification o f  Na\,al Ships. dcvclopcd and p~1blisI1cd by 
Lloyd'x ~ c ~ i s t e r . '  

Lloyd's Register dc\~clopcd the Rulcs \vith suly'ort from the U K  Ministry of' 
Defi.ncc and a c t i ~ c  international contr~bution from naval stal't\. industry and the 
rcscarcli community. This intcrliational support foc~lscd initially o n  the s t r ~ ~ c t ~ ~ r c  
of the ship and s~~bsequcntly o n  mechanical and electrical systcms. The Rulcs 
\\ere publis11cd in provisional form in .luly 1999 and. after appl-oval by tile Naval 
Ship Technical C'ommittcc. as fill1 Rules in .lan~lary 1000. S u b s c q ~ ~ c ~ ~ t  
amendments and extensions lia\:c been made. The mcmbcrsliip of the Na\,al Ship 
Technical Com~iiittcc has recently been enlarged and extended with the election of 
relxcscntativcs of lnorc navies and ship builders. 

Classification is a system for controlling or regulating thc matcricl state o f  the 
ship. cornl 'o~ia~t o r  feature to which it is applied. This is achieved by \-crifiing 
through rc\.ic\v. audit and inspection that an appropriatc set of  Rules is co~nplied 
lvitli. The classification pl-occss is applied to all stages throughout the life of a 
ship as  illustratcd in  (FlCr.3). In this rcspcct the regime dcvclopcd by Lloyd's 
Register for the classification of n a ~ a l  ships mirrors that well cstablishcd in tlic 
commercial field. 
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In tlic cclnceptual or feasibility stage. hcthrc tlic dcsign is commenced. an 
appropriatc rule act 01. assessment method is sclcctcd. In the dcsign atasc. the sliip 
alld its componcnt parts arc asscsscd against the rccluiremcnts of  the nominated 
standard In a process referred to as design appraisal. Survey during the 
construction or fabrication stages ol' each component ensures that the original 
dcsign assumptions arc met and that the rclc\ant manuf:~cturi~ig standards arc' 
complied \c.itli. S u r ~ c y  throughout the in-scr\zicc l i t i .  of a ship is carried out to 
ensure tliat changes to the component d o  not co~npromisc the recluirements of  
classification. These changes may occur as a result of modifications. repairs o r  
degradation of the colnponent. T h r o ~ ~ g l i  life survey may also draw upon tllc 
service experience from similar co~nponents or features iu other ships. 

This in\.ol\.emcnt in the whole life of a component is shou.n in F1(,.3 and it can he 
seen lio\t the Rules used in the classification process bcnclit from the I-csults of  in- 
scr\,icc experience. Lloyd's Register uses the feedback from aer\.icc cxpcriencc, 
gathered ti-om surveys. in the development of Rulcs and st:indards to ensure that 
they remain valid and take account of any fiilurcs occurring in service. 

Tlie pro\,isions of classificatiorl are: 
Tlie structural strength and the \vatertight integrity of  all csscntial 
p a r t ~ ~ f  the I ~ L I I I  and its appendages: t h ~ s  includes compliance ~ i t h  
suitable stability standards acceptable to the Na\,al Authority. 
The operation and f~nct ioning of systc~iis installed for operational 
rccluircmcnts rcl:~ting to the ship type. 
Thc effccti\,encss of othcr dcflncd katurcs and syhtcms that lia\,c 
hccn built into tlic sliip in order to establish and maintain basic 
conditions on board whereby appropriate stores. fuels. equipment and 
l x r s o ~ ~ ~ ~ c l  can be safely carried nhilst the sliip is at sea. at anchor. o r  
~noored it1 harbour. 



The main differences between naval and merchant ship classification arc in the 
follo\ving areas: 

Scope of classif~cation. 
Military distinctions. 
The surk-cy regimes pcr~nitted by the Regulations and tlie L I ~ C  o f  tlic 
classifkation IJrocess hy tlie navy. 

Scope of Naval Classification 

A naval ship is not bonnd by international legislatio~i to have classitication and 
hence unlikc a merchant ship. the scope of classification IS not so rigidly defined. 
A navy may choose to have as  mi~cli or as little of  a ship covcrcd by a 
classification regime as tlicy wish. As a minimum. the Iirrll structure ~ n u s t  be 
covered. Class notations arc used to dcfinc the selected scope for a particular ship 
from the a\ailable Rulcs set. 

A naval ship has a diftkrent role and filnction to that o f a  mcrchant ship and as  
s ~ ~ c l i  difkrent standards are usually applied. Thc Rules have hecn dcvclopcd by 
Lloyd's Register to meet this need thr appropriate standards. Rules lin\c been 
introduced for a range of  operating cortditions. tkaturcs and s!lste~~is tliat arc not 
fiwnd in the Rules for merchant ships. such as: 

Engineering systems for chilled \vatcr. t IP  air. a\-iation ft~elling 

Opel-ations S L I C ~  as  replenishment at sca and opening of ramps for 
operations at sea. 

Iio\vever. care has been take11 in the devclopiiicnt of  tlic Rulcs to ensure tliat there 
I-cmains ~ n a x i m r ~ m  compatibility with the merchant ship regime to allon 
procurement of commercial of  the shelf materials and equipment. 

Within the requirements of naval classification some additional dctinitions 
regarding regulatory authorltics have becn i~icclrporatcd. I t  is important to 
detcl-mine \\.l10 these autliorities are 111 a n  organization so tliat the appropriatc 
decisions can he taken to define thc recluirement and tlie appropriate class 
~iotations and standards. 

(icnerally. this \?.ill be tlie government department responsible thr naval 
Ivocimement and s ~ ~ p p o r t .  I n  certain circumstances, the Navy may 
operate ships chartered from their owners, in which case tlie Owncr is to 
bc agreed ~vi th  Lloyd's Register on a case by case basis. 

~ V L I I : ~ .  
The operator o f t l ~ e  ship. Tlic Navy may also he tlic Owner. 

h i ~ r , r r l  :l t / tho~.i t \ .  

Autlioritics nominated by the Owncr responsible for providing regulation 
associated with procure~iient and support of the ship. The Naval 
Authority may also be rcsponsiblc for identifying appropl-iatc standards. 
auditing and certification. Thc Naval Authority could be a government 
department, a Statutory Authority. Lloyd's Register or an independent 
organization with appropriate standing. 

Military Distinctions 

Whilst classification is usually associated with provision of an assurance of  the 
safety of a ship. a similar approach can be adopted to help assurc performance 
attributes of tlie design. Military Distinctions have been introduced into the Rulus 



and Regulations thr the C'lassitication ot'Nata1 Ships to provide standards relating 
to tlie si~rvivability of  the ship. when exposed to dciined till-cats. Tlic applicatio~i 
of  the classiticatiou process requires an appropriate standard and tliis hrrs bccn 
dc\eloped by Lloyd's Register within ttic Rulcs drawing upon the expertise of the 
UK's defence research cstahlislimcnts. n o n  Defence Scicticc and Technology 
Labol.atorics and QinctiQ. for the ~nilitary aspects. 

The primary benefit in adopting classification principles tvill be to Iiclp ensure that 
the original dcsign intent and \ulncrability policy. as far as the s l i ~ p  structure is 
concerned. is built into tlic ship and maintained tlil.oi~gli tlic lifc. By establishing :a 
clear fi-amcuork of class Military Distinction notations the specification and 
procurement proccss is made ~ n o r c  straiglitthrnard as  the options :i\.ail:~hlc to a 
d c s ~ g ~ i c r  arc prcsuitcd in a simple fornl. 

Military Distinctions arc related to survivability. Sur\.ivahility is defined as tlic 
prohahility that a s l i~p  can remain operational following an attack and consists of' 
tlircc main aspects: 

Susceptibility. 
Vulnerability. 
Recuvcrnbility. 

(Frcl.4) sliot\:s the definition of survivability used by in tlic Rules relating to 
Military Distinctions. 

Tlic probabil~ty o f  a tlircat acquiring. rcaclii~ig and detonating on a ship. It is 
dcpcndcnt on tlic capability of tlic threat. tlic ship's signatures and tlic 
cffecti\.cness ot' the ship's detbnsive systcms. Tlic weapons systems arc not 
cobcrcd by classification. Tlic Rules rccog~iizc tliat susceptibility features will 
h a ~ e  an i~lipact on ship design and need to he considered throughout the design 
and in service life of a ship. C'urrcntly the Rules go no further than some s i~nplc  
gi~idarlcc ~o remind tlic structural designer of  how struct~aal  design can intlucnce 
slgnaturcs. 

The prubability tliat a ship will be able to survive and operate :1t a prcscrihed levcl 
immediately fi>llowing damage from the detonation of a threat. The exact 
n i e a n i ~ ~ g  of  'remaining' operational must be clearly dcfincd. Tlle v~~lnerabi l i ty  of  
a ship can be improved by 'hardening' it against spccitic thrcats and it is tliis 
hardening of a ship tliat is considered in thc Rules. 

A Incasurc of tlie ability of  the ship to reach a particular lcvcl of  operation. higher 
than tliat immediately following :I hit. I t  is dcpcndcnt on crew training and 
capab~li ty  as well as systeni dcsign and duplication. Tlic tilllo\ving can all 
contribute to recovcrability: 

C;ood dcsign of tlic ship 111 tcrnis of access and layout. 

Pro\,ision of cross and counter flooding arrangements 
Consideration of damagcd water levels for systems and stl-ucturc. 
Salvage systc111s. 
Damage control proccii~~rcs. 
Provision of  damage tolerant systems 



75 
The Rulcs currently consider soii1c of thcsc aspccts and thcrc is an intention to 
address other aspects in fiiturc rclcases. 

Thc Rulcs use notations to deter~ninc what hardening is req~iircd for pal-ticular 
threats. Thcsc ide~itity the vulnerability require~~icnts  and inform surveyors about 
the features that arc installed in the ship. Table I lists the current notations \vitll a 
bricf description of each. 
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The numbcr asbociatcd with each notation describes the analysis method. in 
general Ic\.cl I methods arc a direct application of the formulations prescntcd In 
tlic Rules and the highet. le\.cls rcq~lil-C s~~cci;il  analysis methods. In some cases 
prow"durcs need to be agreed hct\vecn the designer and Lloyd's Register to ensure 
that the required capability can hc demonstrated. In addition to Icvels of analysis 
that are contained in the notation e.g. IBI. levels of performance arc also specified. 
Level 1 is a relatively low-lcvcl threat. which can in most cases he sustained by 



normal ship structure built to resist sea loads. Levels 2 and 3 will ~tsually r c q ~ ~ i r c  
specific hardening or protection to he arranged. 

Ob\ iously the assessment of vulnerability is highly sensitive and the selection of 
notations \\,ill he treated in accorda~icc with security classification rcquircmcnts of  
the n a \ y  concerned. 01iIy the principal notations "MD or MD arc declared. 

Tlic design assessment look in detail at the hardening measures tlscd to impro\e 
tlie \ulnerability of'tlic ship. It identities lkaturcs that cxcccd the usual structural 
rcquirctncnt. for cxamplc reinforcing of penetrations on blast strcngtlicncd 
bulkheads. The asscss~iicnt phase also vcritics that the arrangement will pcrform 
sotisf~ictorily \\lien s ~ ~ b j c c t c d  to tlie ~ a r i o ~ ~ s  c fkc t s  of a tlireat. Tlic \,crilicritio~l of' 
a particular capability may bc tlirougli testing. analysis. a combination of hoth or 
tlirougl~ direct alq7licatio11 of the Rules wliicli for simple lou Icvcl threats will s i \ c  
an  nclccluatc Icvcl of protection. The manner in \vhich the Rules address tlicsc 
c f i c t s  is sum~narircd in Tahlc.?. 
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In t l ~ c  classification regime sur\.cy during the life of  tlie ship is cclually important 
to the design asscssnicnt. It is clear that tlie same emphasis must be placcd on 
ensuring tliat the military capability that has hccn designed into the ships is built in 
and ma~ntaincd though life. Aiicr sollie ycars service the military capability of  a 
ship niust not have become dcgradcd by corrosion. repairs or modifications. 
Therefore. the introduction of the classification rcgi~ne to military aspects is 
providing a nc\i. approach to continued assurance of  capability. \vliicli is still 
f~ndamcntal ly  linked to the safety ot'thc ship and its crew. 

Nomially only the MD or "'MD Notation is specified in the register book and 
unclassiticd surLcy information. The surveyor does not need to know the tlircat or 
threat level to pcrforrn a sul-try. just the areas protected and lvliat that protection 
is. In general tlic size of  the tlircat will have not liavc an et'li'ct on the survey 
rccluircmcnts. I t  is essential tliat any ~iiodifications o r  repairs be made using t11c 
correct material as indicated on the approved plans. 

By establishing a clear frame\vork and notations the specification and procurement 
process slioi~ld be eased as tlic variety of'options available to a designer can be 
presented in a relati\.cly ai~iiple and succinct form. This standardization of  
structural military rcquircnients shollld make to easier to assess dif'fcrent bids and 
will rcassurc tlic designer tliat they are quoting for the same requirements as  orhcr 
tenders. 

Survey regimes 

The survey rcgimc for naval ships is riot ccwstraincd hy tlic rcquircmcnts of' the 
International Conventions and cstablisllcd n~crcliant ship practice. The 
opportunity ~ v a s  taken to create a more flexiblc rcgimc to allow for the c>pcratic~nal 
dc~nands  placcd on naval sliips and for tlic rd i t  cycles. Thc f~~ntiamental period 
tbr Sllcclal Sur\,cys \vas act at six ycars. compared \\.it11 t i ~ ~  ycars used fi)r 
mcrcliant ships. 

Tlic rcgimc includes Anrlual. Intcr~nediate. Special and Docking sur\,eys. 
following merchant ship practice. For surveys of engineering systcms it is 
cxpcctcd that greater use ~vi l l  he made of  condition monitoring and reliability 
centrcd maintenance sclicmcs than is found in thc commcrcial sector, since these 
c o n c e p t s a r c  better dcvclopcd in na\al clrclcs. Sclic~ncs arc included h r  
acceptance. sul3-jcct to audit. of surveys of engineering systcms and Ilull items by 
qualified na\.al staff. particularly the Marine E~iginccr~ng Ot'ticcr and shore hascci 
technical staff. In this \Tay rccopnition is given to \\rork carried out ~vithin the 
~iiaintct~ancc rcgimc wit11 monitoring by classification suri.cyors. 

The demand fhr the survey regime to fit around operational dcploymcnts. oticn 
invol\~ing ~~nscliedulcd c\,cnts. is recognized. A flexible hut rigorous apl?ro:~ch is 
rccluircd and thc Rules and Regulations for the Classification of  Naval Ships 
pro\.ide a suitable scheme. 

Experience with new and existing ships 

With any new Rulcs it is important that these arc calibrated against designs that 
arc known to perform well. and to check that where problems are known to occur 
tliat the Rules ~ v o ~ l l d  liavc indicated the need for a design cliangc. During tlic 
dcvelopmcnt process a number of model ship types were assessed and this work 
ti>rmcd the basis of evaluation for subsequently taking tliosc classes o f  existing 
shilx into class. The \vork on the Royal navy's C'VS and Type 13 frigate 
cstablislicd tlic credence of  the Rulcs for a range of  ship sizes. 
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The application of  the Rulcs for both the existing ship types and fbr major new 
projects Ii:~s not indicated any significant shortcomings for the liull design 
sections. The engineering systclns Rulcs arc less mature but these have recently 
been endorsed as an acceptable alternative fbr spccitkation tbr naval ships. when 
amplified hy the essential input o f the  requirements of the o u ~ ~ i c r . ~  

The Rules are 1 1 0 ~  being used within the UK Type 45 and CVF programmes and 
Ibl- a variety of other m q o r  naval ship projects for other navies. 

Mcan~vhile constrirction ot' naval ships to the requirements of  Classification is 
progressing. with some new units expected to transfer to the naval ship regime on 
con~plction. The curl-cnt programme \{:ill result in the classification by Lloyd's 
Register of: 

Destroyers and frigates. 
C'orvcttes. 
Landing platforins. dock 
Landing ships. 
Surbcy ships. 
Patrol boats. 

Experience u i t h  thc application of  the Regulations pertaining to tlic maintenance 
of class is being built up follo\ving the entry into the naval ship classification 
regime of a nulnbcr of  cxisting naval ships. This will include the transfcr of  some 
new ships on completion. including IHMS .4lhion and Bt111r.rrr.X. and after initial 
service. such as HMS Oc,eci/i. These ships were ordered ~ ~ n d c l -  the merchant ship 
classification regime. prior to the developlnent o f  the Rules and Regulations for 
the C'lassification of Naval Ships. 



I~~ir t l ier  expcricncc h:ls been gained by the entry into class. aftcr a rcvic\v of the 
design and a tliorougli survey o f  a numbcr of Typc 13 frigates (t;lcl.h). and the 
CVS .-Irk Ro~.r/l. I t  is expccted that Il11i.cti~iort.r will follow her sistcr during refit. 
Other ships such as the heavy landing craft and HMAS TO/JI.LIX of' the Royal 
Australian Na\.y havc also entered nabal class. The experience provided by 
conducting surveys on existing naval ships. during niajor refits and alongside for 
a n n ~ ~ a l  sur\.cys has been a \.aluablc delnonstration of  tllc classification regime. 
t '~~r thcr  transfers of existing ships into the regime are anticipated as the benefits in 
tcrms of  pro\,iding an  auditable support to ship safety managcmcnt are rca l i~cd .  

Lloyd's Resistcl- also continues to provide assistance to naval custonicrs by 
carrying out ~nvestigations into failures and technical adbice to ship managers. 

Further developments 

The dcvclopincnt by Lloyd's Register of  the rcgimc for the classificatiol~ for naval 
shil'sccontinucs. The Naval Ship Technical Com~nittcc \ \ / i l l  have met immediately 
prior to this confcrcnce to consider new proposals for extending and amcnding the 
Rules. taking account fi-0111 tkcdback from application to design and sips in 
operation. 

.Anlong the forthcoming dcvelopmcnts of particular significance arc: 
The development of  Rules covering those aspects that are dealt with 
in the SOLAS convention h r  ~ncrcliant ships, including requirements 
ti)r escape and evacuation. 
The extension of  the Rules to cover additional hull forms. notably 
using information acquircd from tlic trimaran dcmonstrator. RV 
rl.itori, to assist thc exploitation of  the trimaran concept. 



Concluding remarks 

The development of a classification rcgitnc that would be appropriate to naval 
ships provided a very considerable cliallengc. The initial resistance in some 
quarters to the adoption of  a different approach to regulation of tlic rnatcriel state 
o f a  naval ship has been largely dispelled and the naval colnmunity is increasingly 
rcccpti\e. 

This new business sector has also provided a cliallcnge to Lloyd's Register. as  a 
tie& customer community brings new ideas. dcrnands and expectations. Tlic 
dccihion to produce an entirely ficc-standing set of Rulcs and regulations has been 
vindicated. O f  course. \vlierc\cr i t  makes scnsc changcs in one rule sct \\.ill he 
used to amend c>tliers in a s~mi la r  \v:~y to that itscd by Lloyd's Rcgistcr ~vitli its 
other ~ ~ ~ b l i c a t i o n s .  Naval ships arc diffcrcnt in concept and in application and tlic 
priticiplcs of  classitication can he applied hcncticially to contribute to effective 
s:ifcty nianagcnictit but otily if' the fundamental diffcrcncc arc rccognircd witliin 
the Rules and Regulations. 

As Lloyd's Register gains experience from application 01' the Rulcs arid 
Regulations further dcvelol~n~ctits \vill be made to meet tlic cxpcctations of the 
na\.al sector. 
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