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Marine engineering in the Royal Navy has undergone hctwccn 2 and 4 major 
c\olutions since the cnd of the 19th Century. the number depending 0t1 the age. 
speciality and bias of the article's author(s). The move from sail to stcam is well 
rccognircd and documented. The move to industrial derived gas turbincs in the 
late 1960's was achicved in the Royal Navy by the introduction of the G 6  Gas 
Turbi~le  engine or1 the County Class Destroyers and the singleton Type X2 
Destroyer. I-IMS Bi.is(ol. This was taken further with the introduction in the 1970s 
of  acro-derived gas turbines as  the sole I I I C ~ I I S  of  propulsiot~ (the G 6  G T  being 
used in co~!jirncticln \vith a stcam plant on the county and TX2 destroyers) for the 
Types 11. 22. 42 and Aircraft carriers. This totalled 35 ships with 4 propnlaion 
gas turhincs in either Combined Gas & Gas or  Combined Gas or (ias 
configuration. The transition to this form of propulsion was co~nplctcd in the early 
1090s with the decommissioning of  the last LI . \YI)I ,K frigate with stcam 
propulsion. Chly the 2 LPDs and the Royal Yacht remained with steam 
propulsion. The final historical revolution for the Royal Navy occurscd when 
IHMS :Vor.fOlX. a Type 23 frigate. entered service in 1900 with a C'ornbincd Diesel 
Electric And Gas Turbine (C'ODLA<;) propulsion plant. This introduced. for the 



first (irne in the \vurld. an intcgntcd propulsion and ship service load generating 
plant concept for part of thc ships operating profile. Four cq~rally sized diesel 
generators providing both propulsive ponrcr and ship scrticc load up to a ships 
spccd of around 16 knots. before a gas turbine is directly clutched in to take to ship 
to in csccss of 29kts. Whilst this arraligelricnt was created primarily to meet 
signature rcquircincnts of anti-submarine warfare. it  has given Inany other 
bcncfits. 

Ry thc mid-1990s eight T23s were in scrvicc and significant capability 
cnhancclncnts a11d c c o ~ i ~ ~ i i y  was bcing delnonstrated. cspccially when on clcctric 
dricJe. Aligncrl to this ~vas  a shift in the commercial marinc iiiarkct in its approacl, 
to propulsion and power goicration. At this ti~ilc several visionaries in thc MOD 
Procurcrnent Ewccutivc saw the opportunity for a further revolution in the Royal 
Na\.y's approach to marinc engineering. A slriall team worked on generating a 
stratcgy, concept and development programme. This resulted in the Marinc 
t.,nginccring Dcvclop~iicnt Strategy, which sct out the goals, opportunities. liurdlcs 
and stimuli for advancing marinc engineering. and thus improving operational 
capahility and economy. Thc Marjnc Engineering Dcvelop~ncnt Stratcgy (MEDS) 
set out the Royal Navy's \ision of the Electric Sliip C'onccpt and the All Elcctric 
Ship (.4ES). Of more significance is the cndorscmcnt that was gairicd for tlic 
MEDS. The firll Navy Board ctldorscd tlic paper in 1996. and Ciovo.11n1cnr 
Ministers noted i t  in thc same year. I t  was this act tliat effcctivcly stated tliat the 
11aval ~essc l s  of the firturc would be L'.lcctric. the firs[ n3L.y in the \vorld to do so. 
and consequently secure the ftncling to start the Electric Sliip Progran~mc Oficc  
(kSPO) and Mariile linginecring Dcvclop~ncnt Programrnc (MEDP).  I t  n.as at this 
point in  1990 [hat the question of liow to build a progmmmc 01' tcclinnlogy 
dc~clopmcnts and demonstrations was t h t  encountered. This had to be done 
i ~ ~ i t l i i ~ i  a limited bidget. meeting tight timcscalcs and si\,ing the best return on 
~nvestlneilt. 

Building s progranlnle in 1996 

Thc ccl~iccpt~~al Elcctric Ship architccttrrc was set out i l l  tlic MCDS, along with the 
headline goals of a n  all gas turbine ship. pocvcr dense clcctric motors and 
generators. adspttori of advanced power electronics and the widespread 
clcctrification of ships ausiliarics. The final tcnct i)t'tlie strategy uas  thc need In 
comply with emerging cnviron~ncntal legislation. Target platforlns wcrc idcntiticd 
fiom the future nrival plans. Thcsc were the fi~turc suhmaritlc, tilturc carrier and 
fun11.c surface cor~ibatant (frigate). All the platforms wcrc in the pre-concept or 
conccpt phascs of de\.clopmi.nt with kcy decisions points 011 the power and 
propulsion systcms due in the 2003-2010 time frame. The ships and submarines 
bvould he cntcring scrvicc from 7013 onwards. This set the scene tbr building a 
programmc. 

Tlic programme was gencratcd using mainly bottom fed. technology biascd. 
proposals fi-om the tcch~lical specialist sections ivithin the then Director of Marinc 
Engineering's organiratioti. This was mainly due to tllc future platforms hcing 
early i l l  tticir dcvcloptncnt cycles and bcing unablc to provide much of a focus for 
devclopme~~t. Systcms dcvclopmcnt and larger cross platform aspects (vcrc added 
to the candidate list of projects by the Elcctric Ship Proyrarntne Office (ESPO). 
now containing scvcral industry sccondccs. All candidate prrjccts were 
considered against n set of weighted rcqu11.cfncnts and criteria. This prvduccd a 
balanced programme of  h0 separate work items ovcr a 5-6 year time franic. This 
programme of work was co-ordinatcd by thc' ESPO and made up tlic Marine 
Engineering Dcvclopmcnt Progranln~e (MEDP).  The work itcms included: 

Small conceptual and feasibility studies (get~erating tlic rccluircmcnts 
for latel- Technical Dcmonstratol- Progranlmcs (TDPs)) - 30°.,,. 



Fuel and system models for assessing technologies and 
configulations - F"/;,. 
Small equipment and sub-system Tcclinology Demonstrator 
Progra~nmcs - 301',o. 
Large cqu~pmcnt  and \ystcm TDPs 35"/(1 

The percentages q ~ ~ o t e d  at the end of  each task line rcprcsent tlie rough split in 
funding for cach task. This split ensured sufficient work \\.as generated tiom the 
first t\vo tasks to sustain a programme. and sufficient funds \\ere available to carry 
out ~ncaningfi~l  dcvelopmcnt and demonstration of  tcchnologics. I t  was 
recognized from the beginning that demonstration of  the candidate technologies 
fbr an AES would bc necessary bethrc thcy could be adopted in a f i~turc platlbrm. 
This need has only increased following the introduction of. SMART Acquisition 
and Prime Contractorship. 

Relielbing the programnle in 2002 

S ~ n c c  tlie cndorsemcnt of  the MEDS In 1996 and the beg~nnlng of  2001. the 
folio\+ Ing c ~ c n t s .  cutcrnal to the ESPO. c~ccurred. 

The Strategic Defence R c ~ i c ~ v  changed the UK's defence goals and 
missions to a morc expeditionary forcc structure. 
The SMART Procurcmcnt Initiati\-c was introduced. followed by its 
c\olution to SMART Acquisition. 
The Procurement Executive \vas for~iied into tlic Dcf'C~ice 
Procurement Agency (DPA)  to manage tlic adoption of SMART 
Acquisitio~l. 
The Dcfknce Logistics Organization was created to Inanage tlic 
logistics and in service support for all three armed scl-vices. 
The US Integrated Pocber Systclii (IPS) I'ull Scale Ad\anccd 
Dcvclopment progmmnmc demonstrated tlic feasibility of large 
electric d r i ~ c  coIIIponclits for \varships. 
The US Navy and 3 other E ~ ~ r o p c a n  Na\,ics declare thcir intent to go 
to an All Electric Na\.y. 
The UK's Auxiliary Oiler and Landing Platform Dock (LPD) 
prqjccts select commercial Integrated Electric Propulsion ( IEP)  
systems for their p rop~~ls ion  and power distributio~i systems. 
The UK's T35 D \ I ~ I N ( v  C'lass Destroyer Project selected an IEP 
solution for the first 6 ships of the class - a World First l'or a front 
linc \var~hip. 

The factors listcd above arc all significant cvcnts i n  the cvolutiun of  the Electric 
Ship Concept and the standing and position of the ESPO. The two cbents that 
caused the most impact o n  the business process of the ESPO was SMART 
Acquisition and the selection. late in the decision process. for the T45 to have all 
IEP system. SMART Acquisition rcmovcd the opportunity to mandate cqu i lxnc~~t  
and sys tc~n  choices on the shiphuildcr. greatly rcduccd tlie influence of  the centre 
of  cxcellcncc in engineering built LIP ober many decadcs in the MOD and 
attc~llptcd t11c ~110Icsale transfer of the risk o f  ship design and build to the Prime 
Contractor. Tlic adoption and implementation of  the SMART Acquisition 
prirlciplcs arc still the main dri\:e o f t h c  DPA. hut considcrablc lessons have been 
learnt \c.ith the current in build or dcsign warship and auxiliary ship projects. 

In additiorl to the external factors listcd abobe a number of  intcrtlal changes 
occurred that lead to the review of the programme and its business process at the 
start of  2002. Tlicsc are listcd bclolv: 



The initial phase o f  tlic work was coming to a conclusion - the step 
change in technology to IEPs had been achieved and a period of  
consolidation and c\olution was being started. 
Funding and long term programme reviews sa\v the closing down of 
tlie F u h ~ r e  Attack Submarine (FASM) Project. This removed one of 
the 3 prinic target platforms f(>r the Marine Engineeritig 
De\~clop~ncnt  Programme (MEDP). which included tlie Electric Ship 
C'onccpt. 
Funding and medium term programlne rc\.ie\zs saw tlie Future 
Surface C'o~nbatant (FSC') Project reduced in size and put back into 
tile concept phase of dcvclopmcnt. This effecti\.cly moved the in  
serbicc date tbr this vessel to beyond 7015. This virtualll~ rctno\.cd 
the second of the 3 prime target platfol-ms for tlic MEDP. 
The ESPO changed its management chain due to tlie deniise of FSC 
as a f i~l ly  fledged Integrated Project Team (IPT).  The ESPO movcd 
to bccomc part of  the F~t11l.e Business (;I-oup. a support group of  the 
DP.4. 
The tlcad of the Electric Ship Progra~nnie Office (ESPO) changed. 

The rapid internal changes in the first t\vo tnonths of 2002 necessitated that an 
urgent review be carried out to answer the following questions. bcing asked by 
several senior staff in tlie MOD: 

The Electric Ship Concept is being dclivcrcd in the T45. so  why 
should the ESPO still exist? 
All tlic lieadline dcve lo~~mcnts  in the MEDP are either completc or 
close to finishing. so \\illat no\\,'? 

These questions \vill he explored as themes through the remaitider o f  the article 

Characteristics of a programme 

The revie\\: of  the MEDP and Electric Ship progralnmcs Lvas carried out using 
intertial resources. but in\.oltwi wide consultation ~vitli all stakcholdcrs. both 
contributors and customers. It was decided early to apply co~nmet-cial business 
processes and methods to the programme. This highlighted that the ESPO was 
very similar to a venture capital business in the commercial world. It had to: 

Justify its funding. 
Manage risk and bvork effictively. 
Manage staff. 
Managc assets. 
Adapt to external changes and influences. 
Finally 'sell' its product. 

The beginnings of  a process map began to ctnergc. The first attempt at this li-om 
March 2007 is shown in ( F I ( I .  I ). 



Tlic \sol-k put into producing FI(1.1 showed tliat the ESP0  was the most b a s ~ c  of 
businesses: it had inputs, carried out a process. and liad outputs. As with all 
businesses thcrc were succcsscs and failures. cxtclnal bodies who had a n  
intl~tencc. and customers to keep happy. There was \vork for the here and now. 
exl7loratory work thr the future. and marketing. Business \vas on an international 
scale: alliances, partnerships and CO-operative working practices wcrc all present 
and being actively pursued. Extraliiural activities were encouraged. staSf training 
was happening. staff changed and reputations wcrc built. All this sho\vcd that the 
decision to view the E S P 0  as a business was the right one. 

Further analysis and consultation found that the E S P 0  had been doing ~vcl l  as a 
business since its inception in 1996. I t  was a world rccognizcd C'entre of 
Excellcncc fix Electric Warships and was nlnning a multi-million pound 
dcvclopment programme where over XO0/o of it's dcvclopcd technology liad bccn 
pulled through on to warship or auxiliary platforms due to cnter scrvicc Srom 2002 
onwards. In addition the E S P 0  was acting as  a tcchnology consultancy service to 
all f ~ ~ t u r c  naval platforms in the DPA and played a valuable role as part of the core 
staff of the Warship's Support Agency ( W S A )  Director of Operationh 
Equipment's (DOPSE) C'cntrc of  Excellence for Marine Engineering. ,411 this @,as 
being achieved with a staff of six Ibr the majority of 2002. AI1 this review work 
was valuable. but still didn't answer the questions at the end of  the previous 
section. Where was the E S P 0  busincss to go in the futilrc'? Should it still exist 
after its current ~vorkload and projects complctc in 2004'1 To ansLvcr these 
questions a clean slicct approach to tlic ESPO's Business Process was taken. 



hew ESP0  Busineq~ Process in a Changing ,icquisition En\ironrnent 

Almigsidc tlic internal ESPO review several other documents were 1~uhlislicd that 
cvoirld have to he factored into the lie\(, husincss process. The latest M$r;r 
Projects Rec ie~v '  by the National Audit T t i c e .  the D P A '  Technology Strategy-. 
tlic MoD's Technology Strategy Issue 3.. and the Mc'Kl\sl-\ ' Report on DPA 
pcrforniancc4 all had a common thenie - Technology Management was a weak 
point of the Acquisttion PI-occss. Tlie lack of clear tcchnology management has 
bccn the most significant contributory factor in h6"o of in year slippage arid 75"rr 
ol'pcrformancc shortfalls. Initiatives and plans were put in place to overcome this 
issue tbr the DPA arid MoD as a \vholc and it  was rccogni7ed that anything the 
ESP0 did in the fi~turc \vould have to tit in \\.it11 the uidcr  technology 
managcment re\.icn.. One of  the key themes of  the technology strategies being 
dcvclopcd in the MOD ~vcre  Technology Readiness Levels (TRLs) and  
Teclinology Roadmapping. It was decided to rlsc t h e e  methodologies as thc 
hasclinc for tlic nc\v ESPO business process. 

TRLs ~ v c r e  initially proposed by NASA in 1995. and follo~ving s p o r r d  '1 I C  use 
within the US Science and Technology Community. wcrc adopted by the US D o n  
in June 7001 where they arc n o n  maridated for all major Acquisition programmes. 
Within the UK MoD TRLs wcrc initially ~ l scd  by the Futilrc Oftknsivc Air Systetn 
IPT. following \vIiich they wcrc proposed as  a generic tool Ihr nianaging 
tcchnology risk. Draft guidance on TRLs was first p~~bl i shcd  in July 2001 and 
sincc then a number ot'lPTs within the DPA h a x  begun using 01. assessing TRLs 
fhr applicability to thcir projects. In an attempt to i~nprove technology 
management and reduce programme delay. the cvidcr use of TRLs within 
acquisition was rcconiniended by M('KINSI.Y and has now been mandated 011 DPA 
~x-o-jccts by the Chief of  Defence Procui-cmcnt and by tlic Chief Scicntitic Ad\.isor 
on tlic rcsearcli community. 

TRLs pro\ idc a structured mcans of measuring. and communicating. the maturity 
oftcclinologies within MOD acquisition progratnmes. The tcchnicluc complcmcnts 
other means of programme risk asscssmcnt. Also, by assessing tlic risk of  
acliic\~iiig each technology readiness level i t  is possible to dctertninc. and hence 
manage. the risk ~vitliin indi\ridual technology ~wogrammcs, (Fl(i .2) slio\vs the 9 
Ic\cls ot'TRL and thcir simple definitions. 
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Crudely: Icvels 1 to 3 relate to technology devclol?ment. and Icvels above this to 
the maturation of design application. I n  the case of technology development. level 
I represents basic science research and level 3 is the point where the performance 
attributes critical to use in a practical application are demonstrated. By definition. 
application concepts have not been explored in any detail at this stage. 
Difkrentiation between Icvcls 4 and 5 represents tlic transition f r o n ~  laboratory to 
'real world" demonstration. I n  the case of  a control system colnponait. level 4 
demonstration might be cxelnplitied by artificial stimulation of  response from the 
coml'oncnt (i .e.  the representation o f t h c  system of  which tlic component is part 
remains virtual). This can be compared with level 5 where the tcst co~nponcnt is 
demonstrated to work ~vitliin a physical realization of tlie overall system (i.e.  any 
stimulation is to the external system). The tcst component at I e ~ ~ c l  5 ~niglit he 
rcpt-csentativc of  the technology or design proposed for tlie intended system 
application. however the overall delnonstration systcln would not be representative 
(i.e. other physical elements within the demonstration would not replicate thc fit or 
tbrni of  the intended application). Above lebcl 5. dcmonstration is of  system 
prototypes or models (representative of form and function) ~vitli increasing 
similarity to tlie production system (level X). cullninating in completion of bus  
fixing o n  the final article at le\-cl 0. which \\.ill typically be cleared thr operational 
1lhC. 

PROTOTYPE DEMO IN RELEVANT EhVIRONWENT 
s \ \ l l  \l l  l  Ct lYOl  0C.k I ' R O I O l l  PI 1)l \l0 l \  \ \  

Ol'k RI\ 1 1 0 \  \ l  P \\ IRO\\lF \ l  

When considering technology maturity. i t  is important to understand ho\v a 
proicct'sdcpcndency on technology evolves through its life. During concept. a 
wide range of  technologies should bc considered. and as  the project progrcshcs the 
mngc of options (and hence the range of technology upon bvhich the project 
dcpcnds) will reduce. An illustrative example of  this 'technology fi~nncl '  based on 
propulsion options for a f i ~ t ~ ~ r c  frigate sired ship. \vliich does not quantify the 
maturity expected at each stage. is given in (Flci.3). 



Whilst it must not be forgotten that different tcchnologics c ~ o l ~ c  at dif'ferent ratcs, 
cvidcnce suggests that there is a strong correlation between the level of tecl11101o~v 

'J maturity at Main Gate and the subsequent delay experienced by the progralninc . 
( F I ~ T . ~ )  illustrates the different levels of technology maturity typically assc>ciatcd 
~vithin acquisition and research activities. It should bc noted that the diagram 
illustrates the latest opportunity fbr technology insertion rather than idcaliscd 
~wogl-amme. 



THE SMART ACQUISITION CADMIN CYCLE 

INCREASING TECHNOI~OGY MATURITY (TRI,) 

C R P  = C O R P O R . ~ T E  RESEARCH PROGRARIICIE 

ARP = APPLIED R E S E A R C ~ I  PROGRARILIE 

T D  = TECIINOL,O(;\ D E \ I O R S T R ~ T I O I L  

Technology Roadniapping 

Technology Roadmapping takes the base information (TRL assessment and 
~xcdictions) on individual technologies or systems and applies the project's 
p c r f ~ ~ n ~ a n c c .  timcscalc. cost and risk cons t ra i~~ts  to form a plan ftor technology 
exploitation and dei~clopmcnt. From this process a TD Progratnmc is produced for 
all the technologies that 11a\.c an application in that prolcct. It is this process that 
has been missing in the past. and it is this process that thc new ESPO business 
pt-occss m i l l  concentrate on. 

The new TRI, Databank and ESPO Business Process 

T l ~ c  basic busincss process model. I .  for the ESPO was ~ ~ s e d  to generate a new 
busincss process map that used TRL assessments on marine system tcchtlologies. 
inco~porated the latest target platform timescales atid constraints and then 
generated an investment plan for marine systems development for fitture naval 
platfbrms. The new busincss process map is shown in (FI(i.5). 



It can be seen that the TRL Databank is thc centrepiece uf this process. and acts as 
the kno\vlcdgc store and part of the ideas generator for the building of  the new 
Marine Systems Development Programlnc. The husincss process \\:ill be 
described follo\ving a brief outline of  the TRL databank. 

Work to build the TRL Databank started in the sumlner of  2002 and should 
complete in San 1-003. Structuring the databank took several attempts. and care 
was taken to bound thc range of  tcchnologics to be included in issue 1 of  thc 
databank. to ensure complci~on in a reasonable timescale. Surface ship marine 
system5 were the boundary. submarine technologies would follo~v in 7003. By 
Dcce~nbcr  2002 o\.cr 1.500 lines of tcchnology had been idcntificd. asscsscci and 
I-ccordcd. The databank Iiz~ci t\vo le\:cls of technology brcakdo\\:n and focused on 
technologies and not products. The tcchnology lincs \\;ere then nsscsscd ti>r their 
T R L  for 7003. and then. more i~nportantly. the prediction of  the TRL Ihr that line 



was aiade out to 2014. This prediction was ~i iade on tlie assumption that no MOD 
funding would be used beyond current contracted ~ o r k .  and that the TRL 
asscssmcnt \vas for using the tcclinology in a Royal Navy'Royal Flcct Auxiliary 
vcsscl. This meant meeting current U K  MOD standards for military use. Otlicr 
guidclincs and inst~uctions developed as the databank was populated. Co~nmcrcial 
Off The Shelf (C'OTS) technologies became an issue. with tlic decision that C'OTS 
cqi~ipmcnt and systems could only reach TRL 6 as thcy would not have been 
demonstrated in a 'rcprcscntativc cnvironn~cnt' (naval) as required by the TRL 7 
and abokc definitions (F[(i .?).  Tcchnologics in foreign ~nilitary use. but not U K  
military LISC ~ v e r c  also considcrcd. Each was considered separately against the 
criteria and standards in the country o f  origin fhr the technology and those in tlic 
UK.  A TRL no higher than 7 for tcchnologics is use by dissimilar navics to the 
UK.  and TRL X for similar navies could be recorded. 

I'ach entry in the TRL databank had to bc supported by refircnces. to sho\v \vherc 
the tecllnology came fi.0111. or 110~ .  the TRL assessment and prediction was 
generated. AI1 the references quoted would have to be open source inforniation. 
no MOD restricted reports uould be listed. Each technology line would have an 
identified MOD sponsor and owner. It would be their responsibility to generate the 
technology lincs for their areas of responsibility. make the initial TRL assessment 
and prediction and then kccp their lines up to date. The E S P 0  would act as  the 
overseer and co-ordinator crf the databank. olvning less than 10'!0 of the technology 
lincs. The remaining 9000 ot'the lines in Issue l will be owned by desk ofliccrs in 
the technical IPTs of thc  WS.4. tlie Marine Engineering C'cntrc of Exccllcncc. 

The aim from the beginning was to publish the databauk as an open. unclassitied. 
MOD viewpoint o n  the range of ~narinc systems technologies listed in the 
spreadshect. The aim of publishing the databank as \cidcly as possible \vas to aid 
the rolc ot'technology watch that all engineers in the acqiliaition c o m ~ n ~ l n i t y  lia\.e. 
to increase the flo\v of  information bct\vccn industry. acodcmia. the re\cascli 
colnmun~ty and the M o D D P A  and tinally to assist in tackling the \\-ider 
tcchnology management isst~cs highlighted in the M P R '  and MC.KINSI \I RcportsJ. 
Thcrc arc many secondary aims of the datahank. ranging t.ro111 improving 
international esch:~ngc and co-operation. identifying training gaps. fbrccasting 
ohsolesccnce issues. impro\.ing internal communication and co-ordination. 
rcmoval of  duplication of effort and identification of  clcar tcclinology Icadcrs. I t  
is planned to publisli Issue I of  the databank in sprcadshcct format in early 2003. 
The mid term aim is to con\,crt the dntabank to ;I format for publication on the 
Internet. A ~ > x t ~ i u  will 1x2 sought to run the wcbsitc. and manage the datallo~b 
bct~vecn the external (industry. acade~nia. rcscarch co~nmunity)  and internal (DPA. 
[\.'SA. DSTL ctc) stakcholdcrs. 

1.1(,.5 sllows the complete ncu. business process. The idcas generation part o f  the 
process, top left. inc l~dcs :  

The tri-hervice requirements organization (Director Ecluipmcnt 
C'apability (DE-C')) in MOD C'cntrc. 
The WSA technical desk officers carrying out thcir Technology 
Watch rolc. 
The DPA future platform IPTs. 

All these people. including hopefully industry. acadcn~ia and the research 
community after Issue l of  tlic databank. gcncratc the idcas for technology 
inclusion in flturc platforms. This information is captured in thc TRL databank. 
The candidate platfomis for the technology or system arc then considered and an 
assessment made as  to u.hether the t c c h n o l o ~ y  will mature. without MOD t i~nding 
in time lbr tlic platform's initial gatc and maln gatc submission. This is in~portant 
as it 11~1s now been mandated that DPA IPTs show the tccl~nologics that they ~vish  



to i~icludc arc at TRL 3 and a b o ~ c  at initial gatc and those chosen for inclusion at 
main gatc arc at TRL 6 (sec technology fi~nncl in I'r(i.3). The second of  these is 
the critical issue as MEDP aims at developing and demonstrating teclinologics in 
the TRL range 3-7. 

If the tcchnology or system is assessed as being mature enough already. or will 
mr\turc \vithout MOD finding in timc for the projects main gatc submission. the 
~nonito~tccl inology natch sole is maintained. If. however. the TRL prediction lias 
the tcclinology falling below TRL 6 by the timc it's needed for n certain prolcct. 
scoping is carried out to establish the work required to accelerate the ~naturity of 
that tcclinology in timc for tlic prc!jcct. Tlic feasibility of  that acceleration is then 
assessed. If this rcsults in a negatibc assessment. this is reviewed with tlic 
candidate platform. discussed with other possible candidate platfhr~ns and the 
DEC' and a reassessment or removal of the technology tiom tlic platform 'wish 
list' will occur. This information \?.'ill be k d  back into the TRL databank. 

Once a technology development (TRL accclcration) has passed the scoping and 
feasibility stages it will be added to thc MEDP candidate list. As with all 
programmes using Cio\crnmcnt moncy any work lias to be Justiticd. scrntinizcd 
and appro\,cd. In addition to this there is always Inore work to do than tlicrc is 
money to do it. The remainder of  the business process explores the Justification. 
value for moncy and approvals routes for any MEDP work item. i\ key fcatl~rc of  
the new busi~lcss proccss is the 11iuch earlier consideration of industrial and 
international partnerships and collaborations, Nc\v contracting opportunities :ind 
methods allow the MOD to play a more proactivc roll in contracting and product 
dcvelopmcnt. 

The Future Marine Engineering Development Progratnnie 

During the development of  the new ESPO husincss process and TRL Databank tlic 
1002!2003 MEDP has bccn undcr\vay with 41 mnning work streams coverins 
such sul?jccts as: 

Integrated waste management. 
Variable spccd drives. 
Advanced cycle low power "diesel beating" gas turbine. 

The constl-uction and commissioning of the Electric Ship Technology 
Demonstrator. 

Throughout the year tlic plans for the MEDP in 2003 and beyond 11;1\:c been 
considered and developed. Rc\.iscd funding routes and rcq~~ircmcnts  havc been 
established. a neur Approvals Procedure has bccn dcvclopcd and introduced and 
tlie programme management soliware tool used has bce~l  updated and released to 
all users. In addition to this the new husincss process lias becn revic\\:cd by all 
parties involved in tlie ESPO and MEDP business z~nd has received till 
cndorscment. As the TRL databank work nears coml~lction and the detailed 
planning of  next years prograinlnc hegins it is possiblc to outline solnc of the 
headlines and up and coming teclinology priority areas in this article. 

As tlic Equipment ('apability Customer (EC'C' - DECs) organization beds in sillcc 
its formation from the Director of Requircmeiits (DOR)  organization of tlie late 
1990s it has been possiblc to artici~latc a set of high level require~ncnts~oh~jectivcs 
for marine engineering systems of' fi~turc n a ~ a l  platforms. These havc b c c ~ i  
distilled do~\:n to the tollowing: 

Cost of  Ownership 
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Maintaining atf'ordablc Capability in legacy Platforms 
Perlbr~nancc (Capability). 
Environment. 
Signatures. 
Vulnerability. 
Recoverability 
Platform Integration. 
Marinc System Enablers. 

Fro111 the lieadline rcquiremcnts above. and using the knowledge in the MF. Centre 
ot' Excellence and E S P 0  a progralniiie thr 1003 and beyond has bcen generated. 
The list of technologies for dcvclop~ncnt is cxtensivc and ~vould spend tlic current 
funding allocation twice o\,cr. The programme generation. at timc of  writing. is at 
the hottoni left hand corner position of FIci.5. The approixls and scri~tiny procosh 
will produce a balanced programme within the budget allocated. in timc for the 
start of the next financial ycar. 

Tlie technology development list includes tlic following work: 
Fast Ship - in support of potential f i ~ t l ~ r c  decisions for [X'. 
Integration of next generation combat system Dc\~elopmc~its  (Pulse 
Forming Net~vorks and Linear Launchers). 
Ensuring that the operation of  platfbrms is not constrained by 
cnc ~ronmcntal and Health Pr S a k t y  legislation. 
Optimized Manning. 
P1.opulsor Solutions. 
Automation of  the internal battlespacc to improve resilience and 
respolise to damage whilst minimizing the exposure ol ' individ~~als. 
Longer term f i~el  availability. 
Heat Management. 
Platform Management Systems 

Work is due to start in 2003 in all of  tlie a b o w  areas. Existing items like the 
Electric Ship Technology Demonstrator. Advanced Cycle-Low Power Gas 
Turbine Alternator. Platfonli Management Systems, integrated waste managclncnt. 
tirefighting technologies and actuators will continue and evolve. In total it is 
planned to nln a programme of 30-40 projects ranging from scoping and feasibility 
studies up to full-scale demonstrator pro)ccts. 

Tlie work currently being conducted in the MEDP. and the new items being started 
or investigated. all a i ~ n  at being included in ship designs either fio111 the initial 
design. as technology insertion candidates for later batches of new ships. Many of  
tlie work streams also consider back-tit options for the existing tlcct. All items 
aim to rcducc the cost of  ownership oi' marine systc~ns and equipment and to 
i~n lvocc  the operational capability of  the vessel. class of ship and the fleet as  a 
wI1olc. 
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Conclusion 

Several visionaries within tlic Mol l  came to a common view in the mid-1990's 
that tlie potential existed for a revolution in naval marinc propi~lsion, power 
guicration and distribution. Tlie Electric Ship Concept was born, closely follo\ved 
by a Strategy backed by the Na\:y Board that statcd the UK's intention to go to All 
Electric Ships tbr the corc of tlie fi~turc Royal Navy Fleet. This included the 
Future Carrier. Future Attack Submarine and Fi~ture Surface Combatant. Since the 
strategy \ens endorsed in 1996 all ~na jor  vessels for the Royal N a \ y  and Royal 
Flcet Auxiliary lia\,c had versions o f t h e  Flcctric Ship C'oncept. Integrated Electric 
Propulsion lias becn selected for tlic 2 LPDs. 2 Auxiliary Oilers. Triniaran 
Demonstrator. 2 Surkcy Vcsscls and tlic 6 Type 45 Destroyers on order. 

Tlic Elcctric Ship Programme Office. in cxistcnce sincc 1996. lias been hugely 
success f~~l  in picking winning tccl~nologics. dcvelopitig and dc-risking ttic~n. and 
thcn getting them included in tlic designs of  future warships. This is demonstrated 
by an XOSA pull-through rate. in 3002. for tlie investment ~i iade by the ESPO since 
1996. No other MOD funded rcsearcli and dcvclopmcnt programme reaches this 
level of pull-tlirough. 

The review carried out in 2002 found that whilst the main aims of  the original 
MEDS were still \cry relevant and valid. tlie operating environment and outside 
constraints on the programlnc had changed. Thc review found tliat many of  tlic 
ShlART Acquisition principles were alrcady incorporated in tlie MEDS. and had 
contributed to the success stated above. Tlie two clucstions that kept arising early 
in the rc\,ie\v. listed below. were considered throughout the generation anci 
discussion period for tlie new E S P 0  business proccss. 

The Electric Ship Concept is being delivered in the T35. so why 
should the ESPO still exist? 
All tlie licadlinc developments in the MEDP are either co~nplete  or 
close to tinisliing. so what now'! 

Tlic adoption of Technology Readiness Levels as the basis for generating and then 
managing the MEDP would ensure a broad range of technologies ( l500+ lines of 
technology arc present in tlie TRL Databank) are assessed for their potential 
appl~cation in naval platforms. Tlic nc\v business proccss ensures a robus1 sorting 
and alyvoval mechanism exists to sustain tlie MEDP in the fi~ture. The adoption 
of TRLs. the new business process and the nclvly defined objectives and 
technology pointers from thc Equipment C'apability C ~ ~ s t o ~ i i e r  mean that both of 
the abo\.e questions can now be answered. Tlic ESPO should still exist beyond the 
T4.5 as a technology management office on behalf o f  the ECC and DPA and WSA 
IPTs. wit11 the aim of  facilitating the timely adoption o f e ~ n e r g i n g  technologies to 
ensure early realization of benefits and capahilitics. The question on what cotnes 
next aficr the main 1ic:tdline goals of tlie original programme had becn met has 
been address by the new objectivcs. 'req~~ire~~ie~its fi-0111 tlic EC'C'. These are Inore 
capability based and provide a vcry sound background for targeted technology 
development. the vcry strength and corc business of  the E S P 0  and MEDP. 

l ~ l ~ / ~ ~ i ~ l ~ f l ~  l , \  

l .  N!\O [ i lqor  1'1-cqccts Rcpol-I 7001 

2 I)l':2 Tccl~iiolofy Suateyy. I):~tcd July 7001 

3 .  I):I)(;(KK.T)X, I0 hlOl) 'l 'ecl~~iology S~ratcgy (Issue -3 ). Dated .lut~e?OOO. 

3.  hddr~cssi~ig Lotif Te1.111 Pro.ieci I)urariol~ alld I'l.O~ccr 1)clay tllial Repel-1 18 .lul~c 200 1 
i. TRI. (;llld;~ncc o n  lhc Rcquisit~on bl;~n;igcnic.~i~ Systc~ii - Ilchl.~l;~ry 2007. 


	JNE Volume 41 Book 01 - June 2003
	Managing the UK Electric Ship Programme - A Review and Look to the Future of Deciding where to Invest




