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This issue includes mention of 
three naval leaders from the pages 
of history. Admiral Collingwood 
and Admiral Duncan were both 
prominent in the days of sail, and 
Captain Walker some seventy years 
ago, during the Battle of the Atlantic. 
Do their stories still have relevance 
in the computer age, when weapons 
of war (by which I mean everything 
from small arms to capital ships) 
have changed dramatically since 
the days of such men?

Whilst it’s true that much has 
changed, some things have not. 
The sea itself, for a start. It’s still 
as unforgiving as ever – neglect 
securing for sea at your peril! The 
men (and now women) – yes, 
their knowledge, skills and abilities 
are very different from the days 
when a sailor was described as 
“every hair a rope yarn; every 
finger a marline-spike; every 
drop of blood, Stockholm tar”, but 
our people still need the same 
qualities of leadership and trust 

as their forebears – whether they 
are commanding, junior ratings or 
anywhere in between.

The same core values we require 
from our sailors today would have 
been just as recognisable to the 
likes of Duncan, Collingwood 
or Walker – and were just as 
necessary to ensure that the Royal 
Navy was ready to fight and win 
against a determined enemy and 
challenging odds at Camperdown, 
Trafalgar or in defeating the 
German U-boat menace. The need 
for competent leadership alongside 
good management (I read today of 
a memo written by Admiral Nelson 
ten days before Trafalgar, exhorting 
his logistics officers to ensure they 
were not mis-using emergency 
supplies of onions) is still as valid 
today as it always was.

In sum, the values we seek in our 
people are little changed through 
history; they are all part of a naval 
ethos which goes back many 
centuries, which we must ensure 
carries on into the future.
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LAUNCH OF THE 
NAVAL ENgINEERINg STRATEgy

CNEO’S SEMINAR 2013

THE STRATEGy

What follows is a discussion of the 
basic elements as they stood at the 
time of writing; the details of the 
Strategy will follow in due course, so 
this article should not be considered 
as definitive. However, in order to 
give the reader an understanding of 
the work in hand, a brief summary is 
in order.

Building on the enduring 
fundamentals of Naval Engineering 
to operate, maintain and constantly 
improve the performance and 
military utility of our equipment, 
systems and personnel, the 
Strategy identifies the key 
challenges facing us:

• Placing operational excellence 
at the heart of naval 
engineering and improving 
operational output now and into 
the future.

• Maintaining our ‘edge’ in key 
areas by linking technology 
development and the latest 
doctrinal thinking in shaping 
and enabling future maritime 
operations.

• Focusing where we can best 
contribute to Defence by 
exploiting our technological skills 
and understanding as a Service 
and seizing the opportunities of 
Defence Reform.

It then describes how we will move 
forward collectively to achieve 
specific objectives, many of which 
will form part of wider change 
programmes. The strategy takes 
a long-term view, but nonetheless, 
there is a focus on making early 
headway in the next five years. 
Successful delivery of this strategy 
must contribue to operational 
success for, as Jellicoe rightly 
identified,

‘... the prelude to action is the work of 
the engine-room department’1.

ScOpE

This is a Naval Engineering Strategy, 
not a strategy solely for naval 
engineers. It is important to reflect 
that all Naval Officers and Ratings 
understand and employ differing 
1. Admiral Sir John Jellicoe’s Despatch 
after the Battle of Jutland, Third Supplement 
(dated 6 July 1916) of The London Gazette 
of 4 July 1916.

levels of warfare, engineering and 
logistics skills in the varied roles 
they undertake across Defence 
throughout their careers. It will 
also be relevant to those serving 
within the Royal Navy, Front Line 
Commands, Joint Forces Command 
and the wider maritime community, 
who develop, procure, support and 
use naval technology.

To facilitate this we need a mental 
model to describe how Naval 
Engineering contributes to the Royal 
Navy’s current and future operational 
output. The model, based around the 
four pillars based upon the enduring 
roles of our people, will be used as 
the work breakdown structure for 
the Action Plan. A Gap Analysis, 
conducted on the basis of these 
pillars, seeks to define where we are 
now, where our deductions indicate 
we should be and what needs to be 
done in each pillar to deliver strategic 
objectives. There is a particular 
focus on the steps necessary in 
the next five years, which neatly 
coincides with the entry into service 
of HMS Queen Elizabeth.

A thread running through the four 
pillars is the capstone enabler of 

INTRODUcTION

Two hundred and seventy naval engineers gathered for a one-day seminar in March 2013 to discuss the way 
ahead for naval engineering. The aim was to debate how to take forward the work currently under way to outline 
the direction for naval engineering’s contribution to delivering the Future Navy Vision, with the objective of using 
the intellectual horsepower of those present to refine the draft Strategy. Discussion in syndicate was captured 

and, as the output of the Seminar, will inform the work taking place over the next few months to finalise the 
Strategy before promulgation in TNE and elsewhere.

The seminar was chaired by the Chief Naval Engineer Officer (CNEO), Rear Admiral Lister, and organised by 
Lieutenant John Hamilton, in HMS Sultan. This article gives a synopsis of the presentations and discussion.
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Naval Engineer development, to 
ensure that our people have a 
robust and ingrained safety and 
environmental understanding and 
naval engineering knowledge and 
culture.

The Senior Responsible Owner 
for the Strategy is the Chief Naval 
Engineer Officer; each pillar has 
an allocated two-star Owner and a 
Champion of Captain’s rank who 
is responsible for the delivery of 
clear strategic objectives defined 
through the gap analysis. Progress 
will be monitored by the Engineering 
Flag Officers and their supporting 
Advisory Panels on a quarterly basis 
on behalf of the First Sea Lord.

THE SEMINAR

After a review of the context in which 
the Strategy will be taken forward, ie 
the operational perspective and the 
evolving threat, given by Commodore 
Weale, DFOST, and an overview of 
the strategy by CNEO, each of the 
Pillars was introduced by one of the 
senior officers concerned, as was 
the capstone, comprising the critical 
enablers of personnel and training. 
Following lunch, the seminar broke 
into 15 syndicates, each tasked 
to review the gap analysis for an 
element of a given pillar or capstone. 
Each syndicate included a wide 
range of experience and expertise, 
from junior to senior, young to “less 
young” (your Editor amongst the 
latter!), submariners to air engineers, 
which produced a lively debate and 
much useful thought. Thereafter 
a member of each syndicate, 
none above the rank of lieutenant, 

provided the audience with feedback 
on their discussions; from their well-
considered reports it was clear that 
the sessions had produced valuable 
results; these have been captured 
and will provide added impetus to the 
completion of the Strategy.

This was followed by a question-
and-answer session with members 
of the Engineering Board, which also 
generated a frank and worthwhile 
exchange of views.

THE EvENING AFTER

After a break, before moving on 
to the evening meal, the results 
of responses to the engineering 
challenge were put to the test. Teams 
had been set the task of producing a 
trebuchet to propel eggs across the 
ante-room; one of the entries is seen 
in the photo (right). The eventual 

winners were members of a team of 
air engineer trainees from Sultan.

The annual engineer’s dinner was 
held in HMS Sultan’s Wardroom; 
attended by both serving and retired 
engineers it was, as always, and 
enjoyable evening where tales of 
engineering triumphs and tragedies 
past and present were exchanged 
over a convivial meal, with a suitably 
thought-provoking after-dinner 
speech by Vice Admiral Sir Andrew 
Mathews KCB, Chief of Materiel 
(Fleet).

Engineers old and new – about to dine

DFOST addressing the delegates

“Action – trebuchet!”
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Commander Roberts joined BRNC Dartmouth in September 1985. 
After sea training and graduating from RNEC Manadon, he joined 

HMS Gloucester as DWEO. 
His combat system experience was further developed in 

appointments as the Type 42/CVS ADAWS combat system desk 
officer and then as the Type 23 combat system trials officer.

He returned to sea in 1999 as WEO in HMS Sutherland before 
taking on the role of Weapon Engineer Appointer. 

After completing ACSC in September 2003, and a fascinating tour 
in the C4ISTAR research community at DSTL, he returned to the 

waterfront in 2007 as SWEO to COMPORFLOT. During the 2010 Strategic Defence and 
Security Review he joined 1SL/CNS’s Naval Staff in Main Building. Since October 2011 he 
has been working for Maritime Combat Systems team in DE&S, dual-hatted as both QEC 

Combat System Manager and the ACA’s lead mission system client.

HMS QUEEN ELIzABETH 
PREPARATIONS FOR SEA – 

A MISSION SySTEMS PERSPECTIVE

Commander Steve Roberts BEng MSc CEng MIET RN
Queen Elizabeth Combat System Manager

Title photo: HMS Queen Elizabeth 
in build at Rosyth

INTRODUcTION

“I get to see some pretty impressive 
things as Prime Minister but I 
haven’t seen anything as impressive 
as this. This is a success story that 
the whole of the United Kingdom 
can take great pride in; just as with 
the Olympics we showed what we 
can do when we come together, you 
are showing it here in Rosyth with 
this incredible feat of engineering.”1

So the design work is complete, 
the shipyards have constructed the 
hull. It’s now time for the system 

1.  Prime Minister David Cameron, quoted 
during a visit to HMS Queen Elizabeth 
October 2012.

engineers to get stuck in and 
transform the completed jigsaw 
puzzle of steel blocks into a warship 
fit to serve as the UK’s Flagship. 
As this issue of TNE goes to print 
the Aircraft Carrier Alliance’s (ACA) 
power and propulsion teams, 
with their RN marine engineering 
colleagues, have already started 
installing the systems that will 
become the beating heart of the 
ship. Similarly, the ACA mission 
systems engineers, again with 
their RN weapon engineering 
colleagues, have started to install, 
set to work and bring to life the 
systems that will be the eyes, 
ears and brains of the ship. This 
alliancing approach to shipbuilding 

is an exciting innovation for the 
Royal Navy engineers. For the first 
time during a surface ship build, 
HMS Queen Elizabeth’s (QNLZ’s) 
Ship’s Staff are not just “standing 
by” and watching their industrial 
partners fit, install and set to work 
cutting edge systems. Instead, 
Ship’s Staff are fully integrated into 
the test and commissioning teams, 
gaining hands-on experience and 
growing their knowledge of systems 
operation.

The next key milestones on the 
path to deliver a fully operational 
aircraft carrier will be getting Ship’s 
Staff moved on board and then 
getting the ship to sea. Some of the 
mission systems activities that will 
be taking place to achieve these 
two objectives will be covered later 
in this article.

MISSION SySTEMS

As regular readers of the TNE will 
be aware, RN weapon engineers 
have been fully integrated into the 
ACA for some years. The ACA has 
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relied heavily on this embedded 
RN experience to develop and 
approve the design of the ships’ 
systems. Previous articles have 
also described the shore integration 
programme which is testing, 
debugging and integrating key 
components of the QEC mission 
systems. With the bulk of the design 
complete, the role of the embedded 
RN systems engineers is turning to 
acceptance, both at the busy shore 
integration sites and in the ships. 
Key to the acceptance process is 
the ability of RN DE&S engineers to 
develop close working relationships 
with MCTA and NCHQ. Together 
with Ship’s Staff there is no doubt 
the RN engineering community is 
playing a key role in the delivery of 
this key national asset. Turning to 
the Prime Minister again.. “... we 
believe that we should be a country 
that plays its role in the world ... 
HMS Queen Elizabeth is four acres 
of UK sovereign territory that we 
can deploy anywhere in the world.”

But let’s get to the engineering 
and in particular the mission 
systems which incorporate the 
ship’s traditional combat system 
(eg the Operations Room’s Combat 
Management System, Link 11/16, 
close range weapons and radars) 
as well as internal and external 
communications, information 
systems and the aircraft launch/
recovery aids that are required to 
plan and execute a Joint Combat 
Aircraft (JCA) Carrier Strike 
mission – hence the term “Mission 
Systems”. By late 2018 the mission 
system will be ready to support First 
of Class flying trials for the JCA. 
Key dates on the journey to 2018 
include getting Ship’s Staff moved 
on board in 2016 and completing 
sea trials in 2017. These milestones 
dictate a clear priority list of systems 
that need to be operational to meet 
the QNLZ’s commissioning and in-
service schedule.

SHIp’S STAFF MOvE ONBOARD

Almost all mission systems 
equipment, and some power and 
propulsion equipment, relies on the 
blown fibre optic cables and the 
associated CISCO network that 

is used to exchange data around 
the ship – known as the Internal 
Network Electronics (INE). INE is 
the backbone of the mission system 
and another first for the Royal Navy, 
a self-healing network designed 
to overcome battle damage and 
meet expected information growth. 
Installing the fibre optic runs on 
such a large platform is a huge 
undertaking. “Scale” is a common 
theme for the basic mission services 
that are required to safely move 
onboard. Main Broadcast speakers 
and internal communication are 
invasive and required in almost 
every compartment – a significant 
undertaking. Access to DII will 
be essential to be able to live 
and function effectively onboard, 
and this ship will have the largest 
DII implementation afloat of 800 
workstations, uniquely interfacing 
with many other systems. 
Meanwhile, with a weather eye on 
the operational and strategic role 
this ship will play in a few years, 
the elements to bring information 
superiority will be in place. The 
command and control, ISTAR, 
messaging and collaborative 
applications familiar to the 
modern warfighter will be ready, 
while plans will be advanced to 
introduce task specific multinational 
systems at short notice. To support 
the lean-manned crew, Visual 
Surveillance System cameras will 
be fitted around the ship to monitor 
compartments for safety and 
security risks and incidents. For all 
of these systems, RN engineers 
will be involved in the set to work, 
testing and acceptance every step 
of the way.

pREpS FOR SEA

Once Ship’s Staff have successfully 
moved on board, the next step will 
be getting the ship ready for sea 
trials. Just as with existing warships, 
in system terms, Cdr ME will be 
worried about engines, steering 
gear, electrical power etc whilst 
Cdr WE’s focus will be on the 
communications and navigation 
systems. Which brings us to 
another first for the RN in QEC, the 
Integrated Navigation and Bridge 
system.

Integrated Navigation Bridge 
System

The Integrated Navigation Bridge 
System (INBS) is provided by 
Northrop Grumman Sperry Marine 
(NGSM) as a Lloyds-compliant 
bridge system, using ‘Commercial 
off-the-shelf’ equipment with 
some ‘tweaks’ to meet the Royal 
Navy’s need. Tweaks is perhaps 
an understatement, the RN’s 
navigators are demanding users, 
and for the biggest ships ever to 
enter service with the RN, rightly 
so.

QNLZ’s INBS will be fully Set 
to Work in 2016. Prior to this, 
extensive Factory Acceptance 
Testing and Integration Evaluation 
and Acceptance Testing will 
have been conducted at NGSM’s 
production facility and at various 
integration sites around the UK, 
ensuring it is fit for purpose, 
and ironing out any bugs in the 
process. Again, Ship’s Staff will be 
fully involved, allowing maintainers 
and operators to gain vital 
experience in preparing for sea.

What is different?

The purpose of the INBS is no 
different from any other ship; it will 
support the Bridge team to safely 
navigate and manoeuvre the 
65,000 tonnes of aircraft carrier it’s 
bolted onto.

The equipment is not radically 
different either; eg multi-function 
consoles, navigation radars, 
GPS receivers, inertial navigation 
systems, echo sounders.

However, to improve situational 
awareness, the connectivity of 
INBS is a huge step up. Integrated 
describes it perfectly; to fulfil its 
remit INBS uses the fibre optic 
backbone of the ship to feed in, 
and suck out, whatever information 
the plethora of systems on INE 
need or provide. This includes 
205 surveillance cameras (many 
mounted to provide 360º coverage 
outboard of the hull, including 
monitoring recovering aircraft), the 
Combat Management System, the 
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meteorological system (METOC) 
and the Integrated Platform 
Management System (IPMS).

Electronic charting

QEC’s Integrated Navigation 
and Bridge System introduced 
a number of design innovations, 
not least the integration of an 
Electronic Charting Display 
(ECDIS) system. Most current in-
service electronic charting systems 
are designed to run within the 
tightly constrained environment 
of a bespoke console at each 
charting position. QEC’s electronic 
charting function will be performed 
by a single application hosted on 
a central server controlling eight 
multi-function displays, each 
capable of displaying electronic 
charting simultaneously. Hence 
charts will be provided as part 
of a versatile, modular software 
application hosted on a modern 
network architecture.

For QEC the selected electronic 
charting solution is based on 
an existing NGSM product, in 
use both commercially and with 
the US Navy, but with some key 
additions. Most importantly, QEC’s 
ECDIS has been developed 
to be fully compliant with both 
the International Maritime 
Organisation’s regulations and 
NATO’s Standardized Agreements. 
This has been achieved with 
significant input from NCHQ’s 
Fleet Navigator’s team at all 
stages of design and acceptance, 
both to improve functionality 
and to create a familiar and 
user-friendly Human Computer 
Interface – essential for easing the 
transition from in-service systems 
to QEC’s ECDIS with the minimum 
of additional training.

Bridge Layout

The Bridge layout has been 
carefully considered to cater for 
the challenges that the Bridge 
team will face when manoeuvring 
Queen Elizabeth, again taking 
input from the navigation 

community at every stage of the 
design and acceptance process. 
The multi-function consoles 
and overhead displays are 
reconfigurable to display whatever 
information the operator chooses. 
A cordless communication system 
has been installed to maximise 
freedom of movement. In addition 
to six multi-function consoles and 
seven overhead displays there 
are dedicated CMS and IPMS 
consoles. Nobody will be short 
changed for access to information 
during “Specials”.

Emergency conning position

Redundancy is at the heart of 
the INBS design. The system 
is has many redundant aspects 
and, in the event that the Bridge 
is unavailable, the Emergency 
Conning Position (ECP) in the 
Aft Island provides reversionary 
Conning and Navigational 
functionality.

Nav Suit case

In the event that the Bridge 
and ECP are unavailable, an 
Emergency Navigational Suitcase 
is at hand. It is typically located 
in the Charthouse, but can be 
connected to the INBS Navigation 
Data Servers in eight remote 

locations to receive tell-backs 
and positional data, or used 
entirely stand-alone with two GPS 
receivers to provide positional 
information anywhere on the 
Upper Deck.

pole Mast (see next page)

Before departing Rosyth, Ship’s 
Staff will have to overcome the 
problem of QNLZ being too 
tall to fit under the Forth Road 
Bridge, thanks to the ship’s Pole 
Mast. The Pole Mast is home to 
communication equipment that 
requires prime position at the 
highest point on the ship to be truly 
effective. Thankfully, the Pole Mast 
itself is a precision engineered 
17m behemoth of hydraulic and 
mechanical componentry that is 
able to raise, or lower, itself fully 
in about eight minutes. Utilising 
technology employed in securing 
wind turbine blades to hold it in 
place, the final stages of raising 
and securing the mast exerts a 
downward force roughly equivalent 
to the weight of a Hunt Class 
MCMV.

So, to get under the Bridge, the 
ship is effectively made shorter 
by lowering the Pole Mast prior to 
Specials, creating an extra 12m of 
headroom.

Figure 1: Electronic charting running on a QEC Bridge console
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Figure 6: Pole Mast Communications
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Figure 2: Pole Mast 3D Cut Away
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At precisely 0730 on Monday 
2 September 2013, the first golfers 
will be teeing off the 1st and 10th tees 
at China Fleet Golf and Country 
Club, Saltash, Cornwall for this 
year’s “RN Engineers Open” Golf 
Championships. The “Engineers 
Open” is a formidable event in the 
Royal Navy sporting calendar, and 
the return to China Fleet (where 
it all began in 1994), promises to 
be another memorable occasion. 
For an entry cost of £60.00 (non-
China Fleet members) or £40.00 
(China Fleet members), a great day 
out is assured. The cost includes 
36 holes of golf, breakfast, lunch 
and formal Championship dinner 

ROyAL NAVy ENgINEERS 
OPEN gOLF CHAMPIONSHIPS 2013

(including prize-giving and charity 
raffle). Golfers of all standards 
are welcome to attend. A variety 
of accommodation is available at 
China Fleet but should be booked 
early to avoid disappointment. It 
is a great opportunity to reunite 
with friends and old shipmates, 
and discounted rounds will be 
available at the course on Sunday 
1 September for those arriving early.

If you would like to join us this year 
at China Fleet, details of the event 
can be found in RNTM 008-13. 
Details are also available online on 
the website at www.engineersopen.
net.

Last year’s “Overall Champion” 
PO Matt Smith in action during 

the PM Stableford round

WO1ET(WE) Taff Reha – Sponsorship Co-ordinator
E-Mail – john.reha831@mod.uk / jreha@sky.com
Tel: 02392 724645 / Mil: 9380 24645 / 
Mob (H) 07786 437224 / (H) 02392 240751.

Lt Paul Holvey – Advertising and Media
E-Mail – pjh1406@hotmail.co.uk / paul.holvey402@mod.uk
Tel: 01752 557893 / Mil: 9375 67893 / 
Mob (H) 07967 148297.

Steve Smith – Treasurer: E-mail – stephen.smith@cogenco.com: Tel: Mob (H) 07973 285763.

Further details can also be obtained from the 2013 RN Engineers Open committee:

cONcLUSION – “WE 
DEpARTMENT READy FOR SEA”

....it’s 2016

The networks are installed and 
quietly exchanging GBytes 
of information. All essential 
maintenance is in date and 
recorded on the DII-hosted 
applications. The loggies are 
up and running on the same DII 
network, using their applications 
to, amongst other activities, keep 
Ship’s Staff fed, paid and accounted 
for. The main broadcast alarms and 
essential communications have 
been tested. The INBS system is up 
and running with backup systems 
tested. The Pole Mast is lowered. 
The culmination of years of design 
effort, commercial negotiation, 
manufacturing and testing is finally 
reaching a crescendo. Thanks to 
the concerted efforts and dedication 
of industrial partners and RN 
engineers, Queen Elizabeth’s 
Cdr WE can report “WE Department 
ready for sea”.

http://www.engineersopen.net
http://www.engineersopen.net
mailto:john.reha831@mod.uk
mailto:jreha@sky.com
mailto:pjh1406@hotmail.co.uk
mailto:paul.holvey402@mod.uk
mailto:stephen.smith@cogenco.com
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Elizabeth joined the RN in 2003, and has 
served on a search and rescue squadron 
and in the DE&S. Her main role as Deputy 
Aircraft Engineer Officer in HMS Illustrious 
is running the complete process for 
successful embarkation and integration 
of any Tailored Air Group assets that are 
required to operate from the ship, this 
starts from the initial planning process 
when units are tasked to join the ship right 
up until successful completion of their 
embarked safety audit.

LUSTy HOSTS 
LIVERPOOL ENgINEERS

By Lieutenant Elizabeth Leckey BEng RN
Deputy Air Engineer Officer, HMS Illustrious

During her recent visit to Liverpool, 
HMS Illustrious threw her doors 
open to a broad range of local 
students to promote careers in 
engineering.

The ship’s hangar was transformed 
into an exhibition hall filled with 
demonstrations of engineering 
applications. The aim was to enthuse 
the young engineering students 
in engineering technology by 
showcasing the full range of high tech 
equipment the RN relies upon and 

much complemented by the 
accompanying educational staff.”

Around half of “Lusty’s” Ship’s 
Company is made up of 
engineers across all of trades and 
specialisations. The students now 
have a much clearer picture of what 
careers in engineering can offer 
and, more specifically, of careers 
and opportunities within the RN.

Commodore Stuart Baum, the 
Naval Regional Commander 
Northern England and Isle of Man, 
said: “This is a classic example of 
the sort of positive interaction that 
we need, not only from a recruiting 
aspect but also in influencing the 
UK’s future taxpayers. Not all of 
these young engineers will go 
on to join the RN, but they will 
have a lasting impression of the 
professionalism, can-do attitude and 
friendliness of the staff.”

So that’s how a minigun works ...The things engineers do ...

explaining the principles behind them. 
The event was staged in conjunction 
with Captain Naval Recruiting’s staff, 
but was not specifically arranged as a 
naval recruitment event.

In all, 253 students from local 
colleges and universities attended 
the four-hour event representing the 
full range of vocational training and 
engineering degree students. Good 
representation came from Wirral 
Metropolitan College, Kirkham 
Grammar School, King George V 
College Southport, Southport 
College and the University of 
Liverpool.

The event attracted much 
positive feedback from all of the 
schools, colleges and universities 
represented. Rob Lockyer, a local 
careers advisor, said: “The day 
was top quality, informative, helpful 
and good humoured throughout, 
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... greater complexity of equipment ...

Warren “Wal” Suffolk joined the RN as a WEM(O) in January 1986, serving in Hermione, Jupiter and Exeter, 
spending most of his deployed time in the Gulf. Completing Artificer training in 1995 as an Ordnance Control 

WEA, he subsequently served in Exeter, Liverpool and Newcastle as maintainer of the Sea Dart and Air 
Weapons sections, culminating in an appointment to Southampton as WO2 Weapons. Shore jobs have 

included Portland and Portsmouth Maintenance Groups as well as various instructional roles in Collingwood.
He has also undertaken operational tours in Iraq as part of the Naval Transition Team in Umm Qasr on Telic 12 and 
Lashkar Gah, Afghanistan as project manager for the Helmand Provincial Reconstruction Team during Herrick 13.

Selected for promotion to WO1 in 2011, he served until 2013 in the Human Resources Training Services 
Group as External Validator of Weapon and Marine Engineering (GS and SM) training. Continuing in the 

training arena, he is now serving in FOST(S) as a WE Sea Riding Instructor.

Warrant Officer 1 ET (WE) Warren Suffolk IEng gCgI MIET
WE19 to FOST, formerly External Validator of Engineering Training

ENGINEERING 
EXTERNAL VALIDATION

INTRODUcTION

How many times have you sat in the 
Mess or Tech Office and heard the 
statement “Well they didn’t teach me 
about that on my Pre-Job Training 
(PJT) course; if they had I could have 
fixed it without outside support”? It 
is an all too familiar phrase that, with 
the demise of Artificers and courses 
that include practical training on 
physical equipment fits, has become 
increasingly common.

The training delivery solution 
adopted for the Type 45 Destroyer 
was centred on Computer Based 
Training (CBT) and Computer Aided 
Instruction (CAI)1 with only legacy 
systems previously used on older 
platforms having the benefit of 
practical training solutions. The use 
of CBT and CAI is not exclusive to 
Type 45, with most new equipments 

1. See “WR21 GT: Training For The Future“ 
by LET Williams in the Spring 2013 issue of 
TNE for an example of what can be achieved 
to address some of the concerns.

being procured using these as part 
of the training solution, examples 
being Sonar Type 2087 and the 
Submarine Countermeasures 
Acoustic Devices/Submarine 
Acoustic Warfare Control System.

This is a major step change to the 
way we traditionally trained our 
engineers which requires a change 
in mindset, particularly for the 
older members of the audience. 

The loss of Artificer 
training in its various 
guises, along with the 
increasing reliance 
on Contractor 
Logistic Support and 
greater complexity of 
equipment, has also 
arguably removed 
some of the “crack 
on” attitude of the 
maintainer of old.

With an ever 
decreasing share of 
the public purse and 

a need to keep the procurement 
process for new or replacement 
equipment rolling along, the training 
solution can often be seen as the 
way to save money. There are 
equipments in service today which 
have no specific training courses, 
instead relying on legacy skills.

“... practical training solutions ...” reintroduced: WR21 part task 
trainer at HMS Sultan

Computer Based Training and 
Computer Aided Instruction
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The aspiration for all of our 
maintainers is that they are 
Suitably Qualified and Experienced 
Personnel (SQEP), and the SQ 
part of SQEP pertains to the 
person receiving a suitable and 
sufficient training package for their 
role. The challenge associated 
with ensuring our training pipeline 
is developed in step with a 
changing technology baseline and 
procurement of new equipments 
is complex and high in volume. 
We must however ensure our 
engineers are skilled appropriately 
to be committed, proud and 
professional in the execution of 
their duties.

EXTERNAL vALIDATION

How does all this relate to external 
validation (ExVal) of engineering 
training and, more importantly, 
where do I fit in to this?

ExVal is simply the means of 
determining how well training 
prepares people for their 
employment; it is as applicable 
to the young ET as it is the Staff 
Marine Engineering Officer. In 
theory, the analysis of all tasks 
that you may reasonably need to 
undertake should be captured by 
a Training Needs Analysis (TNA) 
which is the basis of the formulation 
of an endorsed training solution. 
However, as we know, jobs evolve 
over time and this TNA may no 
longer remain completely valid 
today. This means the training 
school is instructing all of the 
agreed training objectives, but these 
no longer provide the maintainers 
with all of the building blocks they 
need to start the SQEP process. 
This training delta will often only 
become apparent once the person 
is in their new job often at sea with 
a defective piece of kit with the 
shout of ‘Estimated Time Back On 
Line’ or ‘Estimate Time to Repair’ 
ringing in their ears.

The process of ExVal in the Naval 
Service is undertaken by the Human 
Resources Training Services 
Group (HRTSG) based in Jervis 
Block, HMS Nelson. The physical 
process of prosecuting the external 
validation of training is undertaken 

by a small team of Warrant Officers 
and Senior Rate Analysts that cover 
all disciplines in the RN and RM. 
The ExVal of Weapon and Marine 
Engineering (GS and SM) training is 
managed by a single WO1ET with 
the Air Engineering piece delivered 
by a CPOET.

The ExVal cell forms part of Navy 
Command HQ Personnel Division 
and each member of the team 
reports to the respective branch 
Requirements Manager (soon to 
revert to the title ‘Branch Manager’), 
briefing them directly on training 
issues that have been observed.

TRAINING FEEDBAcK FORM 
S3018

Issues with training shortfalls can 
be highlighted to HRTSG, and 
hence the branch Requirements 
Managers, by using Form S3018. 
Writable electronic copies of the 
S3018 can be found on the HRTSG 
website2 (via Defence Intranet) with 
associated instructions on use. The 
form is raised by exception (the old 
S3018Z ceased to be used in 2009) 
and can be raised by anyone at any 
time. There is no need for the form 
to be staffed or logged out from the 
ship (this aids confidentiality for the 
originator), and it should be sent 
directly to HRTSG.

All we ask is for the information to 
be in as plain and unambiguous 
language as possible with no three 
letter abbreviations etc; remember 
the Analyst at the other end may 
be from a completely different 
engineering discipline to you.

As soon as the S3018 is received 
you will receive a reply via email, 
acknowledging receipt and giving 
information on how to track the 
progress of the observation. This 
is when the work of the Analyst 
really begins. It can be compared to 
detective work with lots of strands 
having to be pieced together. With 
details of the originator of the S3018 
removed, the form is forwarded to 
relevant schools or organisations for 
comment.
2. http://defenceintranetds.
diiweb.r.mil.uk/sites/polestar/cs/
RoyalNavyDocuments/03/1073_20100916-S3018%20e_
form%20v2_9-U.doc

A summary of all ongoing S3018 
work is published on the HRTSG 
website monthly and is also emailed 
to a large audience including 
Flotilla staff. This summary can 
be consulted by the originator 
to track progress of their S3018; 
please remember though that it 
can sometimes take a long period 
of time to collate all strands of the 
investigation.

A summary of all ongoing S3018 work is 
published ... monthly and is also emailed 

to a large audience...
Once all formal statements and 
comments are received back 
by the Analyst, the information 
is presented to the branch 
Requirements Manager who will 
then decide whether to do one of 
the following:

• Close the S3018 as “no further 
action” as current training 
considered sufficient.

• Instigate a directed ExVal 
project to determine extent of 
training shortfall throughout the 
community as a whole (covered 
in the next section).

• Support the observation and 
endorse a change in training 
to cover the observed shortfall 
with subsequent closure of the 
S3018.

Once the S3018 has closure 
endorsed by the Requirements 
Manager, a formal closure letter 
will be sent directly to the originator 
highlighting the outcome of the 
S3018 with detailed explanations 
of the course of action taken. 
Feedback to HRTSG is obviously 
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WANT TO KNOW MORE?
For further information please 
contact the HRTSG external 

validation cell:
FLEET-HRTSG-EVENG on 

9380 20017
FLEET-HRTSG-EXVALSO2 on 

9380 20607

always welcomed in response to 
the actions taken in closing out the 
S3018.

A timescale for closure varies 
dependent on the complexity of 
the training solution, but every 
Requirements Manager prosecutes 
subsequent investigations to strive 
for swift resolution.

DIREcTED EXTERNAL 
vALIDATION pROJEcT

This will be instigated by the 
Requirements Manager in response 
to received feedback from any 
number of sources that lead them to 
believe that there is a shortcoming 
in training. The projects are 
generally focussed in one particular 
area, be it a specific course or 
area of employment on a ship. 
Recent examples include the career 
course training for the LET (ME) 
and Ordnance training for the WE 
Senior Rate.

Once tasked, the first output you will 
see in your unit is a questionnaire 
from an HRTSG Analyst, endorsed 
by the Requirement Manager. 
This forms the whole framework 
of the project and as such, honest 
completion of it is essential to the 
HRTSG Analyst; please don’t put 
what you think is the politically 
correct answer! In a similar vein you 
are strongly recommended not to 
do the usual survey thing and give 
it an instant draft chit to the recycle 
bin, remember this may ultimately 
directly affect your future and that of 
your peers.

The completed questionnaires are 
analysed on receipt, and a project 
report is written up highlighting 
areas that are of concern, utilising 
statistical and written data, 
with a set of recommendations 
delivered. During report writing, 
it can occasionally be necessary 
to conduct verbal interviews with 
respondents to qualify points raised 
in questionnaires or to research 
aspects of the investigation. 
HRTSG routinely conduct 
visits throughout the UK to 
establishments and frontline 
units; Analysts have also joined 
units while deployed at home 
and overseas.

These directed reports form 
an important tool for the 
Requirements Manager to 
make informed decisions on 
whether there is a need to 
make changes to ensure 

maximum capability is 
maintained.

It should be 
remembered these 

projects are only 
commissioned if there is a 

shared belief that something in the 
requirement or training requires 
change. So if you receive one, 
please fill it in. It is your chance to 
tell it the way it is and remember 
it is confidential with your name 
known only to the Analyst.

REcENT STATISTIcS

The following statistics are for 
individual S3018s received for the 
year 2012:

... feedback from any number of 
sources ...

The Naval Service (RN and RM) 
as a whole raised 420 S3018s in 
2012, with 203 being raised by the 
WE and ME branches; including the 
Fleet Air Arm, the engineers raised 
over 50% of all S3018s received.

These 203 broke down as follows:

WE(GS) 93
ME(GS) 74
WE(SM) 23
ME(SM) 13

Taking into account ongoing S3018s 
from 2010 and 2011 closed in 
2012, the strike rate in 2012 for 
an engineering S3018 to directly 
result in a change in training was 
very encouraging at circa 41%. In 
short, your input is making a notable 
difference and I encourage you to 
continue to contribute.

SUMMARy

The importance of reporting 
shortcomings in training is vital 
to ensuring that we keep our 
engineers able to provide maximum 
operational capability at all times, 
the impact of raising an S3018 
should not be underestimated. It 
has proved, and will continue, to be 
an effective tool in changing existing 
courses or introducing training when 
the right training solution has not 
been made available. So, next time 
you hear colleagues, mess mates or 
oppos talking about training issues, 
see if they have raised an S3018!

Like all areas, training has to 
prioritise. The S3018 is a highly 
effective means of articulating 
where training may need to change. 
It is official feedback that gives 
the Requirement Managers the 
ammunition to make changes.

As a final thought, please don’t 
assume that someone else will flag 
up the shortfall in training or that 
highlighting issues via an S3018 
will fall on deaf ears or be career 
limiting. Without valuable feedback 
from you, we, as engineers, are 
left without that vital tool from the 
section tool bag, namely a suitable 
and sufficient training solution that 
enables us to fight the defect and 
win.
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Commander Stuart Henderson MA MSc CMarEng MIMarEST RN (MEO) 
and Commander Phil game MA MSc CEng MIET RN (WEO)
INTRODUcTION

When we were both in the process 
of being appointed to HMS Duncan 
we were told by assorted senior 
officers and worthies that the 
most difficult Type 45s to deliver 
would be Daring and Duncan. We 
knew that the First of Class was 
tricky, but why the last? On initial 
consideration, it might be quick to 
conclude that, as a shipbuilding 
programme progresses and 
lessons are learned, productivity 
as a whole increases and delivery 
becomes easier. However, it is 
widely acknowledged1 by those ‘in 
the know’ that when it comes to 
the final platform, frequently she 
can be susceptible to ‘Last Ship 
Syndrome’. Hmm, we thought; 
we’re up for a challenge.

The generic causes of Last Ship 
Syndrome are numerous, such as 
lack of materiel to complete the 
build, attention turning to the next 
project with key staff moved on, 
and morale issues should there 
be a need for a reduction in the 
workforce at the end of the line. 
This could then manifest itself in 
a drop in productivity, significant 
delays and associated cost 
increases, which can be substantial. 
So did Duncan suffer from Last Ship 
Syndrome?
1. RAND Corporation – Naval Shipbuilding 2009.

BEATINg LAST SHIP SyNDROME
DELIVERINg HMS DUNCAN – 
A SHIP’S STAFF PERSPECTIVE

Stuart Henderson joined the Royal Navy 
in 1986 and gained his engineering 
education at the Royal Naval Engineering 
College, Manadon and at University 
College London. He was involved in the 
Type 45 programme as the technical 
development officer for generators in the 
Naval Support Command from 1997 to 
2001 and again whilst in the Machinery 
Trials Analysis Unit from 2003 to 2005. 
Brought up in a home overlooking the 
Firth of Clyde by a family steeped in 
shipbuilding, helping to bring a ship out of 
build from the Clyde is a dream come true.

Phil Game joined the Royal Navy in 
1989 and, after early training at BRNC 
and RNEC Manadon, has had a varied 
career in some of the usual haunts ashore 
for Engineer Officers at Abbey Wood, 
Shrivenham and Whitehall. His sea service 
was exclusively in frigates of every class 
from Leanders onwards, until he jumped 
at the opportunity to be the first member of 
the Ship’s Company to join HMS Duncan 
in October 2010 as WEO and SNO, which 
has been an enormous privilege and 
hugely professionally rewarding.

Figure 1: Two Likely Suspects at 
the launch of HMS Duncan

Figure 2: SMEO to 
PORFLOT’s helpful 

suggested management tool

cut out, 
glue flaps

In this article we will describe the 
how the Last Ship Syndrome risks 
associated with materiel and people 
issues played out in our eyes since 
we joined Duncan at her launch in 
October 2010 through to delivery in 
March 2013. We will demonstrate 
that many of the generic issues 
were entirely relevant to Duncan, 
especially in the early days, but that 
these were managed actively by 
the stakeholders of BAE Systems, 
DE&S, Navy Command, Ship’s 
Staff and others. This resulted in 
Duncan being delivered four months 
more quickly than Defender, our 
immediate predecessor, and to a 
quality that we could be jointly and 
justifiably proud.

MATERIEL

Whilst the obvious and repeated 
comment on mentioning Last 
Ship Syndrome is that we must 
be suffering from lack of parts, 
this is a simplistic overview which 
would mask a complex array of 
management and logistical issues. 
Buying large and expensive items 
to sit on the Fixed Asset Register 
as spares ‘just in case’ is clearly 
a thing of the past, but Duncan 
was an early victim of this. For 
example, we were the donor when 
Dragon’s bow dome did not fit on 
presentation, leaving us with a 
blanking plate instead until just 
before our sea trials. Early in 
build, one of our gas turbines was 
removed for Daring after hers was 
damaged. The list of major items 
was sufficient to fill the back of a 
T-shirt with the jaunty line “The Last, 
the Best, more sea-time than the 
Rest”; claiming tongue in cheek that 
most of our kit was already at sea in 
the other ships of the Class.

The tally of items damaged or 
transferred to our sister ships 
(known as ‘D&Ds’) stood at 431 

shortly after launch and remained at 
about 370 throughout the first year 
despite a 20 to 30 item procurement 
turnover each week. The Fully 
Integrated Communications System 
(FICS) and Sea Viper system 
tended to lose numerous parts 
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Figure 3: Mrs WEO sports Duncan’s 
‘Standing-By’ T-shirt

co-incident with our predecessors’ 
trials. In the worst cases there 
tended to be a cascade effect, 
where if Dauntless had provided 
Daring with a part, eventually 
Duncan was providing Defender 
with the last one. It took a concerted 
effort from BAE to get into the detail 
of the problem, scrutinising every 
item for its criticality to the set to 
work programme, pressing home 
on the suppliers to deliver, and 
working with the engineers to solve 
obsolescence issues. In addition to 
the procurement effort, the shipyard 
stores team conducted a number of 
audits of their stock, with amnesties 
for seeking out absent equipment 
and detailed searches of various 

who would bail out Duncan once 
Defender had been delivered?” 
So it was agreed at a very senior 
level that the reverse process was 
possible (on a case by case basis) 
and was indeed implemented from 
ships under DE&S scheduling 
authority (ie pre-ISD). This 
contingency was particularly 
important during sea trials: when 
previous ships had reached back 
to Scotstoun for a part in a process 
that took a few hours, we may have 
had to reach down South with a 
much more complex approvals 
process. We were also reasonably 
well protected by BAE and DE&S 
from being the STOROB ship 
of choice for FOMO for all the 
deploying Type 45s in 2012. The 
process ensured that the impact 
of any parts removal from Duncan 
was clearly articulated, particularly 
as we were often tightly scheduled 
towards critical milestones for Sea 
Trials, the delay of which by the 
MOD would tend to have financial 
implications, delay our delivery date 
and damage a few reputations!

Two material defects were of 
particular note. Firstly a lack of 
care and protection in the early 
stages of build led to a gas turbine 
alternator rotor needing to be 
cut out through the side of the 
ship and removed to the factory 
for refurbishment. All-in, the turn 
around took six months at a time 
when the set to work programme 
was just getting started. At a similar 
time, and literally a few days 
before its programmed delivery 
date, an issue with the Radar 

nooks and crannies to find 
expensive kit which had 
simply gone missing. The 
D&D tally only seriously 
started reducing when 
the set to work period 
was in full flow and most 
production work was 
complete.

The great success of 
the project as far as this 
parts issue is concerned 
is that the large number 
of transferred items 
has not translated into 
greater programming 
issues. This can be put 
down to efforts of the 
procurement team to buy 
and recover kit quickly; 
the ingenuity of the Test 
and Commissioning 
team in working around 
the shortfalls to continue 

setting to work; and the agility of 
the project team to re-schedule 
activity differently to previous ships 
to keep overall effort on track. 
Also there was good teamwork 
and communication in the project 
office to prevent kit disappearing 
to the ships in service and, in 
some remarkable cases, even 
arranging for parts to be repatriated 
to Scotstoun! This latter issue was 
the results of months of discussion 
between the senior level of Ship’s 
Staff, DE&S, COM and BAE Project 
Managers. The question was “If 
Defender had only sailed on time 
for Sea Trials because Duncan had 
provided the replacement anchor 
windlass at the last moment, 

Figure 4: Duncan at launch – October 2010
Figure 5: Aft gas turbine alternator rotor being 

removed from the ship
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Type 1045 Multi Function Radar 
(MFR) bearing was discovered at 
the factory test site which required 
rectification in the USA, also 
meaning a six month delay to its fit 
and integration. Clearly there was 
not another bearing or alternator 
from a successive ship which could 
have utilised while ours was out for 
repair and the fact that BAE have 
managed to limit the overall impact 
to our already taut programme 
of these issues to two months is 
remarkable.

pEOpLE

While it might be relatively 
straightforward to correlate a 
missing piece of equipment with a 
delay in its set-to-work, the impact 
of people issues is generally more 
nebulous. This is mostly due to the 
organisations involved, such as 
BAE and the MOD, being rather 
large overall and having strength in 
depth to cover for churn. However, 
this takes careful management; 
as does the resources profile and 
maintenance of morale when faced 
by a non-laminar workflow.

The most significant people risk 
we identified was the potential for 
haemorrhaging Suitably Qualified 
and Experienced Personnel (SQEP) 
from the Type 45 build project in its 
final few years. This could be self-
generated, where individuals had 
identified that this phase was soon 

to complete and 
an early move 
would secure the 
best opportunities 
elsewhere. 
Others might 
move on 
promotion 
having ‘broken 
the back’ of the 
build programme 
and drawn 
appropriate 
recognition of 
professional 
success. The 
corporate 
organisations 
might also 
have a planned 
drawdown of 
personnel, 

given that the volume of work was 
reducing from the effort a maximum 
of three ships in-build at any one 
time and that the initial First-of-
Class issues had been resolved. 
So how did this apply to the major 
stakeholders?

Within BAE there was significant 
churn across all levels of the 
workforce. At the very senior 
end, the Type 45 Project Director 
changed in June 2011 and again in 
August 2012, moving to the Oman 
Project and QEC respectively; the 
Test & Commissioning Director 
also moved to the Oman Project 
in June 2011; the Communications 
Director post was disestablished in 
December 2011; the original Ship’s 
Project Manager moved to QEC 
in March 2011; and the original 
Operations Ship Manager moved 
to a corporate post on promotion 
in April 2012. A similar picture 
can be seen across the piece, for 
example the Combat Systems 
Sea Trials Manager succeeded in 
his application to join the Oman 
Project, and also a large number of 
the operations and production staff 
have been offered employment in 
Rosyth on QEC. The latter did not 
come without some negotiation 
with the unions over terms and 
conditions, and was preceded in 
late 2010/early 2011 with around 
600 temporary contract staff being 
laid-off. Morale took a dip at this 
point and some minor deliberate 

damage to some electrical cables 
was alleged, which was quickly 
repaired.

Similarly DE&S was significantly 
reducing the number of personnel 
dedicated to Type 45, with posts 
being disestablished. Again at the 
more senior end, this included: the 
Commodore Head of Destroyers in 
April 2012, when the responsibility 
was transferred to the Commodore 
Head of Support, already a busy 
man; the Captain responsible for 
the Whole-Life Support Solution in 
December 2010; the Captain as 
the Joint Acceptance Team Leader 
in March 2011; the Commander 
responsible for Stage 2 trials (ie 
MOD-sponsored) in July 2011 
and the Commander responsible 
for support in September 2011. 
Across the board, the numbers 
of DE&S Staff working solely on 
the Type 45 Build Programme 
reduced from approximately 110 
at its peak to about 15 dedicated 
staff in July 2012 when Defender 
was delivered, though another 40 
are matrix-managed with other 
projects.

Of course, the Ship’s Company was 
not immune to churn and arguably 
were disproportionately affected 
given our relatively small numbers 
initially compared to the DE&S 
and BAE teams involved. Given, 
understandably, that we occupied 
the third-from-bottom position on the 
Fleet Manpower Priorities Grid, we 
suffered from gapping throughout 
the build programme through lack of 
personnel when due in accordance 
with the Unit Establishment List, or 
when re-assigned, sometimes at 
very short notice, to other higher-
priority platforms. This totalled well 
over 1000 man-days during build, 
including XO (moved to Defender), 
LO (x2, moved to Dauntless and 
temporary relief), OPS, DMEO 
and a number of technical SRs, 
including crucially a permanent gap 
of the ME Propulsion Group Head, 
whose position is expected to be 
filled in June 2013.

So what could be done to mitigate 
against these risks which could 
potentially translate into tangible 
delays? For BAE, the Type 45 

Figure 6: Radar 1045 (MFR) antenna onload
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programme generally retained 
sufficient personnel to allow 
opportunities for incumbent 
deputies to step up and take greater 
responsibility. Given that these 
personnel had, sometimes many, 
years of Type 45 experience in 
their field and that the class-wide 
technical and programme risk was 
reducing over time, this seemed 
like a sensible approach to the 
ramp-down in personnel. On the 
design side, expertise has been 
retained to a large degree through 
matrix working with the Type 26 
Programme and reach-back tasking 
on Type 45 as the In-Service 
Design Authority, especially for 
ME systems. Given, as we have 
seen, that materiel issues were 
a significant driver in Duncan’s 
programme, the BAE procurement 
team numbers were sustained to 
a greater degree than suggested 
by a proportionate ramp-down. It 
is possible that without this churn 
some of the technical issues which 
were described earlier could have 
been more speedily resolved, 
or that cumulative productivity 
might have increased, but in our 
judgement the mitigation was 
sufficient and this is demonstrated 
by the overall timescale achieved. 
Similarly, the risk of commitment 
to quality fading as the programme 
was drawing to an end did not 
manifest itself; indeed the number 
of defects throughout the build 
was a consistent improvement on 
the previous ship through effective 
leadership and sense of ownership.

For DE&S, the mitigation was less 
clear-cut, given the need to reduce 
headcount and the restrictions on 
recruiting corporately imposed. 

The DShips organisation was 
also restructuring to take account 
of its changing context into more 
matrix management between 
platforms, equipment, acquisition 
and support. Overall it would seem 
that the workload was basically 
shared across fewer people, 
where economies of scope were 
sought in the usual “mergers and 
acquisitions” philosophy. Given 
that the build of Duncan was 
already firmly on contract it was 
the management of that contract 
and any changes that could suffer 
from the reducing resource. Due to 
effective leadership, this oversight 
and use of commercial levers 
to ensure the challenging build 
target was suitably incentivised, 
contributed significantly to the 
successful outcome. Furthermore 
the addition in-build of Fit-to-
Receive (FTR) for all the known 
Military Task Equipment (MTE) for 
Duncan was driven through the 
approvals process. Could more 
have been achieved with greater 
resource? Certainly; there were 
a number of equipment fits for 
the Class that simply had to be 
programmed to a later date due to 
lack of DE&S personnel to manage 
the projects, but it could be argued 
that with constrained resource 
this has always been the case 
and is not attributable to Last Ship 
Syndrome.

For Ship’s Staff, the impact of 
gapping was in the ability to deliver 
SQEP for sea trials, Acceptance- 
Off-Contract (AOC) and beyond; 
and also with the moral component 
of operational capability, where 
the spectre of short-notice 
reassignment was a constant 

concern. There were several 
strands to our mitigation. The first 
was to build very good working 
relations with BAE and contractors, 
such that transfer of knowledge was 
maximised to allow cover across 
departments. We were also not 
dogmatically protective, such that 
personnel were actively loaned 
to other units (provided we could 
have them back!) to cover for gaps 
elsewhere and crucially improve 
their system knowledge. This 
included MEO, DMEO and most 
technical senior rates, who had at 
least two weeks with other Type 
45s. We did benefit in some areas 
with a number of personnel already 
having Type 45 experience anyway, 
such as WOME, CMEM, CPO CS, 
CPO AWT and others which 
enhanced our SQEP status overall. 
Our main effort in maintenance 
of morale was in establishing 
ourselves as a Ship’s Company 
and the foundations of the Duncan 
ethos, through effective inclusive 
leadership to engender a sense of 
belonging to the Duncan family. We 
think we achieved it; when one of 
our team had a very short-notice 
reassignment, he said: ‘It’s been 
awesome, I’ll never forget it’. And he 
wasn’t even in zone for promotion!

pROGRAMME

Delivering a programme might be 
said to be all about balancing time, 
cost and quality. For Duncan the 
challenge was to achieve the best 
possible quality (a programme 
manager might say the ‘contracted’ 
quality!), at a proportionate cost for 
a greater amount of work but with 
significantly less time.

The Scotstoun yard was resourced 
for a nominal one year drum-beat of 
delivery and a peak of three ships, 
so that when Duncan was launched 
in Govan and handed over to 
Scotstoun to commence fitting out, 
Ship 3 (Diamond) had just been 
delivered, Ship 4 (Dragon) was 
coming out of dock in preparation 
for sea trials and Ship 5 (Defender) 
was just starting her set to work 
with Test and Commissioning. 
However, when the Six-Ship 
Contract was drawn up it was 
agreed that each successive ship Table 1: Type 45 defects through build (not including D&Ds)
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could be delivered quicker than the 
one before, as lessons identified 
were implemented into the ship 
build process. The theory was that 
the reduction would be gradual 
for the first five ships (34 to 33 
months from launch to delivery) as 
processes improved, but Duncan 
would benefit from the full resource 
of the yard available to her alone. 
So whereas Defender could be 
delivered in 33 months from launch 
to delivery, Duncan would be 
delivered in 27 months, six months 
or 18% quicker.

In fact this theory, that Duncan 
could be delivered more quickly 
because the whole resources of 
the yard would be available to us, 
is fallacious. The resources to build 
each ship are to a great extent 
discrete or at least sequenced 
with others. There were broadly 
two ‘operations’ department teams 
in Scotstoun who complete the 
build and outfit the ships and a 
single Test and Commissioning 
(T&C) team who set to work 
the ships in a sequence. After 
Defender was delivered, her 
operations department was paid 
off or transferred and the T&C 
team slimmed down, leaving 
Duncan with substantially the same 
resource on the critical path as her 
sister ships. You would expect an 
efficient shipbuilder will ensure that 
workforce employment is flexible 
enough to downsize to exactly that 
required. The Project Managers 
negotiated about a 20% premium 
in the operations department 
workforce (largely painters and 
cleaners) and this was the main 
difference in resourcing between 
ourselves and Defender.

Having debunked that theoretical 
advantage, there are additional 
Last Ship Syndrome risks which 
had influence on our ability to 
meet the six month programme 
challenge. Apart from the people 
and significant materiel challenges 
mentioned above, there was the 
increased Change demand and 
resourcing difficulties associated 
with a closing programme. Set 
against this was mainly the team’s 
willingness to work together 
to become more efficient and 
the resourcefulness to make a 
difference.

The start of this section mentioned 
the increased work in Duncan 
and this was due to the extent of 
Change and MTE FTR achieved. 
Whereas the build programme 
pressure is generally to clamp 
down on change in order to 
contain risk and programme 
cost, Ship’s Staff perspective is 
the opposite – that Change is 
good. More Change means that 
the ship comes into Service with 
all the latest improvements and 
minimises work and therefore risk 
carried over into what is always a 
pressured Fleet time. It would seem 
commonsense that work done 
in a build programme, with time, 
labour, skills and machinery more 
available, would be more cost-
effective. However often differences 
between agreed labour costs in a 
build/refit yard and in a base port 
can be a driving factor along with 
the ‘different budgets’ issue. Ship’s 
Staff lobbying for more change 
were supported by an enlightened 
MOD programmer 
and better 
North-South 
communications 
which meant 
more could be 
achieved despite 
difficulties with 
the bureaucracies 
of the change 
process.

An effective 
Change and 
obsolescence 
management 
process is 
particularly 

important for a last of class, which 
otherwise would enter Service 
already out of date requiring a 
maintenance period before it can 
deliver the current requirement for 
operational capability. Duncan is the 
first Type 45 to achieve a complete 
set of MTE FTR, as well as a 
greater Change package than any 
other ship. The fact that this extra 
work could be delivered despite the 
shorter time available is due to good 
early planning and commitment 
to these items and is a tribute to 
the extent of the improvement in 
processes that was achieved.

In addition to the risks associated 
with additional Change, the Project 
Managers must ensure a glide 
path of sufficient but minimum 
resource is available to complete 
the ship. For the last ship it has 
been necessary to manage a 
compounding programme delay risk 
followed by a lack of flexibility or 
‘surge’ capability in the final months 
of the programme.

To explain – the last ship in a 
programme risks suffering from 
the compounded shortfalls of 
all the previous ships; so as 
pressure increases to deliver 
Ship N, resources including 
skills, manpower and parts will 
be taken from Ship N+1 to meet 
the deadline. This may in turn add 
delay to Ship N+1, requiring even 
greater resource depletion to Ship 
N+2. At the same time, as the end 
of the programme approaches, 
there comes increasing pressure 
to firm up a programme profit or 

Table 2: Type 45 contracted launch 
to delivery timescales (months)

Figure 7: A chilly Duncan in dry dock – 
December 2010
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to minimise a loss. Resources will 
become more constrained and the 
surge capability borrowed from the 
next ship is no longer available. 
Often this borrowed surge capability 
which delivered previous ships has 
not been accurately accounted for, 
which makes getting the resourcing 
right for the last ship even more 
difficult.

For Duncan, the extent of 
resource ‘borrowed’ for Defender 
was reasonably restricted to 
the last few weeks before the 
latter’s delivery. Although it felt 
painful at the time that so much 
work stopped whilst ‘our’ labour, 
management and many parts were 
transferred to the benefit of our 
sister ship, in reality it could have 
been worse and the impact was 
contained. There was a ramp in 
defects towards the last week of 
build as the final compartments 
were inspected, although these 
were relatively minor in nature 
and it is possible that a surge in 
manpower could have reduced 
these.

So how were we to deliver the ship 
six months quicker? To make the 
most of the opportunity of being 
the last ship, BAE needed to corral 
all the experience of building the 
previous ships and pile it into 
Duncan. In practice, because of 
the two operations teams and 
project managers system, the 
Duncan team had mostly learnt 
from Dauntless and Dragon (some 
say there is a distinct difference 
between the quality of the ‘odd’ 
and ‘even’ numbered ships as 
result of this). Whilst people learn, 
they also rely on their processes 

to adapt and respond to lessons in 
order to make a difference. Many 
design changes and solutions 
had matured for successive ships. 
A good example has been the 
‘Batch 2’ DII fit, which encountered 
teething problems for Dragon 
that, once resolved, smoothed the 
way considerably for successive 
ships. Duncan benefitted from 
specialist software changes to 
the propulsion drives which were 
won at the expense of seven extra 
days of sea trials on Defender that 
would otherwise have fallen to 
Duncan.

Incremental improvements, 
however, would not be enough. 
Duncan’s Wet Dock propulsion 
trials were shorter than the 
previous ships by about three 
weeks. Daring’s took six months, 
ours took seven weeks. They 
had to be shorter, because of the 
repair programme for the aft GTA 
rotor pushed them against the 
right hand marker of docking pre-
Sea Trials to remove the brake 
blades. Our combined Sea Trials 
took 44 days, Defender’s took 

45(+7) days. We were allocated 
seven weeks between our Sea 
Trials periods – Defender required 
16 weeks. These reduced timings 
are down to several factors. Firstly 
we have improved the reliability of 
the kit by resolving quality issues 
and modifying design defects. 
Secondly we have learnt more 
about how to diagnose and repair 
an increasing number of typical 
defects on the new equipment and 
systems, and improved the supply 
chain on typically required spares, 
improving the availability of kit. 
For enabling systems like power 
supplies this has a beneficial 
impact across many areas. Lastly 
our increased knowledge of how 
long processes take, what their 
critical interdependencies are and 
the extent of the risk have allowed 
tighter programmes with more 
parallel paths to be generated with 
increasing confidence. Table 3 
shows that the learning curve 
is still relatively steep initially, 
whereas the extent of the curve 
is influenced by factors such as 
technological maturity, pre-build 
de-risking programmes and staff 

Table 3: Shipbuilder’s Trials duration
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Figures 8 & 9: Duncan in ‘wet dock’ for initial P&P STW – September 2011
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SQEP that could be the subject of 
a second article in their own right.

Whereas ME and WE systems 
might be considered (at least 
for this audience) as the sexy 
business for a ship build 
programme, the critical path for 
delivery of the ship to the RN 
is compartment completions. 
This relatively low-tech activity 
is ruled by knotty issues such as 
work team integration, working 
practices and quality processes. 
From a Ship’s Staff perspective, 
we just tried to play a full part in 
support of the Joint Acceptance 
Team (JAT) of BAE acceptance 
and MOD overseers. We were 
particularly blessed by a strong 
group of leaders in the Programme 
Managers, Ship Manager and 
his Integrated Work Team heads. 
BAE also introduced a quality 
drive in the last six months before 
Duncan’s delivery which allowed 
a re-examination and re-focus 
on this core issue. Lastly the JAT 
and MCTA were superb at setting 
the bar high and we believe their 
input has been and will remain 
an indispensable contributor to a 
team which delivers a quality ship 
to the RN.

It would be wrong for us to 
omit the strategic issues of 
programming which we were 
acutely aware of and sought to 
influence. How keen is Navy 
Command to bring the ship into 
Service and how keen is the 
shipbuilder and its workforce to 
deliver the ship at the agreed 
time? Initially, Navy Command 
had assumed that Duncan would 
be delivered at its target date 
and set a challenging generation 

Table 4: Ship’s Staff kept a rolling record of subjective Last Ship Syndrome 
events to indicate cumulative risk to senior management.

Figure 10: Duncan on the Clyde tidal berth – 
August 2012

Figure 11: Duncan passes Dumbarton Castle on her 
first exit from the Clyde for Sea Trials
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GLOSSARy OF TERMS
AOC Acceptance off Contract
‘D&D’ Items damaged or 

transferred to sister ships
FICS Fully Integrated 

Communications System
FOMO Fleet Operations 

Maintenance Officer
FTR Fit-to-Receive
GTA Gas Turbine Alternator
II Installation Inspection
ISD In Service Date
JAT Joint Acceptance Team
MFR Multi-Function Radar
MTE Military Task Equipment
P&P Power and Propulsion
SQEP Suitably Qualified and 

Experienced Personnel
STW Set(ting) to Work
T&C Test and Commissioning Figure 12: Duncan arrives in Portsmouth – March 2013

programme based on this. Partly 
due to our advocacy given the 
greater understanding of the 
cumulative Last Ship Syndrome 
risk and the need to inject as much 
stability as possible into the Long 
Term Operational Schedule, Navy 
Command accepted a later date 
closer to that in the Navy Plan on 
which to base its planning. This 
has given the DE&S and ourselves 
the space and opportunity to 
ensure that our ship is fully ready 
materially as early as possible, as 
well as some freedom in the longer 
term planning for generation 
through to deployment. Also in 
our favour was a shipbuilder 
keen to end a successful Class 
build programme on a high, with 
a headlining quality improvement 
programme and a workforce with 
a future in the QE Class, Type 26 
or in Portsmouth. The programme 
was on a stable financial footing, 
so there were no drastic measures 
on either side to cut costs at the 
expense of quality or capability. 
These issues in reverse have had 
significantly detrimental effects on 
previous last ships.

cONcLUSION

We have shown that materiel 
deficiencies are just one of the 
factors involved in Last Ship 
Syndrome, and that they are wholly 
manageable with sufficient and 
robust stores and procurement 
practices combined with foresight 
in obsolescence management. A 

‘whole of class’ view in the closing 
stages of delivering the last ship 
will prevent shortages becoming 
programme critical.

While Duncan benefitted from 
the experience the various teams 
had grown throughout the class, 
we have described the Last Ship 
Challenges and mitigation. There 
were some common themes 
across each of the stakeholders 
which ensured success and 
these were not taken in isolation, 
given the mutual dependencies 
in most cases. These included 
making the best use of SQEP 
and experience from previous 
ships; being flexible to ‘do things 
differently’ and prepared to make 
step change improvements where 
the unique challenges of the Last 
Ship demanded it; nurturing the 
team with a shared commitment to 
success in Time, Cost and Quality; 
creating a collegiate openness 
and willingness to improve; 
encouraging pride in a job well-
done. These themes are, of course, 
not exclusive to combating Last 
Ship Syndrome, but were far more 
important given the challenges we 
have described.

Programming for the last of class 
should take into account the 
shipbuilder’s capacity to learn and 
implement improved processes 
during the class build. It should also 
take into account an increasing 
requirement to implement change in 
successive ships. The programme 

manager should ensure as far as 
possible that successive ships 
are insulated in resource terms 
from any delays or cost issues on 
predecessor ships, understanding 
how this is limited by infrastructure. 
The strategic issues of Navy 
Command and DE&S requirements 
and targets should be aligned. 
Where possible, continuity of 
employment within DE&S should 
be maintained towards the end of 
the programme in key positions and 
the disestablishment of positions 
planned with risk contingency. 
Finally and critically, as was the 
case for Duncan, the shipbuilder 
should maintain the morale and 
commitment of the team and 
workforce to deliver a quality ship 
on time. This is best achieved 
with the incentive of further 
employment – on building another 
ship!

We hope we have shown that 
the factors that could lead to Last 
Ship Syndrome were inevitable, 
especially given the relatively 
short production run with Type 45. 
However, we have also shown 
that, with acknowledgement 
of it from the outset and a joint 
determination to mitigate the 
effects, the outcome for Duncan 
has been the delivery of the 
quickest to build Type 45 with more 
inherent military capability than her 
predecessors at this point, giving 
her the springboard for success as 
she embarks on the next phase of 
her generation.
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Daring, Dauntless, Diamond, 
Dragon, Defender, Duncan – spot 
the odd one out! HMS Duncan, 
the sixth, last and purportedly the 
best Type 45 destroyer is the only 
one blessed with the name of a 
famous Naval Hero, so it takes a 
little explaining. Whilst Duncan is a 
traditional Scottish first name and 
a Clan, and King Duncan I was the 
victim of Macbeth, none of this is 
relevant to our ship’s noble heritage.

Admiral Lord Viscount Adam Duncan 
was a giant of a man, at six foot 
four with a muscular frame; he was 
known as a kind-hearted, modest 
and religious gentleman, with a gritty 
determination and an impetuous 
streak. Born in Dundee, he joined 
the Navy in 1746, at the age of 14, 
and was involved in over 50 combat 
operations round the world. He was 
promoted to Captain at the age of 
29, and the highlight of his early 
career was an amphibious operation: 
the capture of Havana in 1762.

In 1793 an expansionist 
revolutionary France declared war 
against Britain. These were dark 
days for Britain and the RN, with an 
economy in decline, inflation had 
eroded the worth of Naval pay that 
had been frozen since 1653, and 
improvements in ship design meant 
more sea time for the average 
matelot. Duncan was Vice Admiral 
in command of the North Sea Fleet, 
facing a Dutch fleet, with 13,500 
troops onboard, which had been 
tasked with joining the French fleet 
at Brest for an invasion of Ireland, 
then wholly part of Great Britain.

WHy DUNCAN?
In the spring of 1797 there were 
mutinies at Spithead and at the 
Nore (Thames Estuary). Duncan 
managed to keep the loyalty of his 
ships, and therefore the blockade of 
the Dutch, intact due to his humane 
leadership and famously dangling 
a mutinous ringleader over the side 
with his bare hands and making 
him a laughing-stock. On 8 October 
1797, whist Duncan’s fleet was 
replenishing at Great Yarmouth, 
the Dutch fleet slipped out from the 
Texel. Duncan immediately sailed 
to intercept. He brought them to 
battle on 11 October, close inshore 
near to the village of Camperduin. 
He adopted the revolutionary tactic 
of attacking the Dutch head on in 
two groups with the aim of breaking 
their line, in many ways presaging 
the tactic of Nelson at Trafalgar 
seven years later. It worked. The 
Dutch surrendered after three hours 
and Duncan captured nine of the 16 
Dutch ships of the line to no loss. It 
was considered at the time the most 
complete naval victory ever over an 
equal force and was a huge boost 
to British morale when the war was 
not going well elsewhere. Duncan 
was a hero and made a Viscount. 
Nelson wrote saying that “The name 
of Duncan will never be forgotten by 
Britain and in particular by its Navy”. 
Some say that, without Trafalgar, 

the Navy would be celebrating 
Camperdown Night!

Our Type 45 is the seventh ship to 
bear the name, with Battle Honours 
from the Battle of the Atlantic, 
Malta Convoys, Mediterranean, 
Diego Suarez and Spartivento. 
The previous HMS Duncan was 
a Blackwood class frigate which 
ended her life in 1984 as a Harbour 
Training Ship in Rosyth, and there 
are still serving ex-artificers who 
remember her. Sir Robin Knox-
Johnson also served in her as a 
reservist Communications Officer.

Our ship was launched by Lady 
Marie Ibbotson on 11 October 2010, 
co-incidentally the 213th anniversary 
of the Battle of Camperdown. Strong 
affiliations have already been 
established with the city of Dundee, 
as Admiral Duncan’s birthplace, 
and with the friends of the Duncan 
family home, Camperdown House, 
just outside the city. The ship is also 
affiliated to the city of Belfast, the 
Scots Guards, and the Worshipful 
Companies of Cooks and of 
Saddlers.

The ship completed her build 
phase on delivery to Portsmouth 
on 22 March 2013, when the White 
Ensign was raised for the first time.

White Ensign Hoisting Ceremony – 22 March 2013
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 — LESSONS IDENTIFIED —

Welcome to another edition of Lessons Identified. The RN author is 
Commander Philip Parvin (SM) (NAVY SSM-SM E NPOS SO1), to whom any 

immediate queries should be addressed.

Commander Parvin, Lieutenant Commander Duncan McDonald 
(NAVY SSM-SS OSG SO2) (GS) and Lieutenant Scott Redpath 

(NAVY SSM-SM E ASSUR SO3) (SM) are the current Navy Command HQ 
sponsors for this series of articles; they welcome feedback or material for future 

editions of Lessons Identified.

NAVAL ENGINEERING

By Paddy Parvin1 and 
Becky Milne2

As part of the Submarine 
Enterprise’s commitment to 
Learning from Experience (LfE), 
Nuclear Propulsion Operating 
Standards leads a small MOD team 
that are members of the National 
Operating Experience Learning 
Group (OELG) – a group that meets 
throughout the year, in person and 
virtually, to exchange good practice 
and learn. This ‘club’ draws together 
LfE professionals from across the 
UK Nuclear Enterprise, RN and 
Civil.

When the Royal Navy hosted 
the OELG at HMS Sultan in 
November 2012, we were treated 
to a presentation on Interviewing 
Techniques by Dr Becky Milne.

1. NAVY SSM-SM E NPOS SO1, 02392 
625469.
2. Dr Becky Milne, BSc (Hons) PhD 
CPsychol CSci AFBPsS – Reader in 
Forensic Psychology.

DON’T EAT yELLOW SNOW –
Promoting our Reputation by In-Depth Event Analysis

Fukushima Daiichi Nuclear Power Plant, March 2011

... prompt and honest assessment 
of what went wrong ...

SO ...

Why conduct an investigation? 
That must be obvious – so 
obvious that I’ll explain. We 
do it to learn from the event. 
In doing a good, prompt and 
honest assessment of what went 
wrong, we limit the chances 
of recurrence, make changes 
to our ways of working and 
hence promote a reputation of 
responding to events in a positive 
manner. We cannot change the 
past, so we must learn from it.

SO WHAT? We have been 
doing that all along! Or have we? 
Have we done it well enough?

Some key points from Becky’s 
work:

cONTEXT AND MATERIALITy

Just as we protect the 
physical scene of an event 
from contamination (don’t eat 
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the yellow snow3), so must we 
do the same with our people. 
Brains as well as scenes can be 
contaminated – this can be done 
through time, contact with others, 
etc.

• The right timing needs to be 
chosen to do an interview.

• The right place needs to be 
chosen to do an interview.

• The right person needs to be 
chosen to do an interview.

• The right techniques need to be 
chosen to be used within the 
interview.

There is a clear need to record 
the interaction, or second order 
contamination occurs – what does 
that mean? Well – as we write stuff 
out, we unconsciously spin it our 
own way. On several occasions, 
Becky has had to use these recorded 
interviews to prove or disprove the 
viability of witnesses in very serious 
cases (she is presently working with 
the police in Machynlleth, amongst 
others). The events we have to deal 
with may (mercifully) be different, but 
when we are juggling a small flotilla 
at high tempo, we must ensure the 
correct action is done to deliver a 
Just Culture and make sure we don’t 
re-learn.

cognitive Interviewing4 is used 
by the police across the UK and 
3. The snow reference relates to the fact 
that once snow is stepped on (or worse), 
its entropy changes and the original state 
cannot be recovered. Once the mind of the 
individual being interviewed has been ‘added 
to’, the result is at best a facsimile of what 
actually happened. Such contamination has 
led to serious miscarriages of justice in the 
past, an area that Becky has been called 
upon as an expert witness.
4. More detail can be found at http://www.
open.edu/openlearn/body-mind/psychology/
becky-milne-explains-the-cognitive-interview.

the globe. It is a collection of 
techniques– based on evidence 
and research. Those taught how to 
do it are given a ‘Tool Belt’ – and 
every tool acts to circumnavigate 
a particular memory problem. 
This is not to lead the interviewee; 
rather it is the diametric opposite. 
The use of open questions is its 
backdrop.

The technique uses Memory 
Theory5; aligning the parts of the 
interview to the type of memory, viz:

• General Knowledge bank 
(episodic spatio-temporal 
memory, a classic example 
given is the ‘first kiss’).

• Semantic/Routine Memory 
(fear of unknown – in my case, 
this is going shopping). This is 
classically where the techniques 
are drawn upon the most.

• procedural Memory (such as 
driving, riding a bike, shooting, 
skiing) – in this case the 
best recall occurs when the 
interviewee acts it out.

HOW THE MIND WORKS

In summary, in order, the human 
brain:

Encodes – Stores – Retrieves
 ↓  ↓  ↓
 Place – Maintain – Recover

It is the job of the interviewee to 
promote recovery ...
5. For more detail, see Dr Rebecca Milne 
and Ray Bull Investigative Interviewing: 
Psychology and Practice (Chichester: Wiley-
Blackwell, 1999).

Brains ... can be 
contaminated ... through ... 

contact with others ...
... establish a rapport with the subject ...

Some questions are best left 
unsaid. The best interviewers 
establish a rapport with the subject, 
THEN SHUT UP. Distractions, such 
as interruptions, contaminate the 
snow.

TIME OUT FOR THINKING

Does your organisation put ANY of 
these techniques into use? Should 
you consider using them?

Arguably the best way to promote 
our reputation is to get it right as 
often as possible, but we all know 
stuff goes wrong; humans fail and 
sadly equipment will also fail. When 
it goes wrong, we can maintain 
and enhance our reputation by 
doing the utmost to learn from what 
happened.

Take time to consider what has 
been proposed here and how some 
of it may be used – the Submarine 
Enterprise is exploring courses to 
arm people with the skills to conduct 
meaningful, prompt learning. Sadly 
many of the things we do wrong 
have been done before; I only 
have to mention Submarine Safety 
Feedback Report No.1 (captured 
in 1979 – a near grounding of 
a submarine) next to a recent 
submarine grounding as one 
example. We do not have the luxury 
of resource to fail to learn from what 
we do.

You wouldn’t eat Yellow Snow, that 
is Rule One, Line One, Day One – 
because that Learning Event is one 
we definitely would not repeat.

Enough said …?
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 — LESSONS IDENTIFIED —

As a second element of Lessons Identified in this issue, this article gives another slant 
on accident investigation The author is Lieutenant Commander Duncan McDonald 
(NAVY SSM-SS OSG SO2), to whom any immediate queries should be addressed.

NAVAL ENGINEERING

Figure 1: A picture paints a 
thousand words

INTRODUcTION

Although many of the Immediate 
Ship’s Investigation (ISI) Learning 
Accounts received by NCHQ are 
well judged, there are a number of 
factors that detract from the general 
quality – principally time pressure 
and a dearth of formal investigation 
training. It is also difficult for 
investigation teams to look beyond 
unit level factors and identify 
organisational level issues. This 
article is a discussion of the methods 
that can be employed to support 
more effective investigations. To be 
worthwhile, investigations must be 
conducted logically, credibly and 
with a scope appropriate to the 
complexity of the incident – any 
investigation that fails to support 
effective change is a waste of time 
(although effective changes may 
themselves be relatively small).

GATHERING EvIDENcE

Evidence is the bedrock of any 
investigation and must be gathered 
logically. It can be split into three 
broad areas: Physical, People and 
Documentary.

physical. Examples of physical 
evidence include screenshots, 

IDENTIFyINg LESSONS THROUgH 
EFFECTIVE ACCIDENT INVESTIgATION

system line ups, voice recordings, 
and damaged equipment. The 
importance of photographs 
in investigations can not be 
understated. They capture 
perishable evidence and provide 
situational awareness to the 
investigation team during the 
analysis phase. They also help 
to contextualise events for the 
audience of the investigation 
and hence will support better 
learning from incidents. Please 
submit photographs with your 
investigations.

people. Perhaps the most obvious 
source of evidence comes from 
interviewing those involved. The 
key to successful interviews is 
preparation; consider generating 
a ‘shopping list’ of things that 
you want to find out from the 
interviewee. One way to create a 
‘shopping list’ is to use a mind-map; 
the interviewer can then tick-off 
the subjects as they are covered. 
An example is at Figure 2. During 
interview, it is important to allow 
the interviewee to talk freely and 
say what they know without being 
influenced by assumptions made 
by the interviewer – asking open 
questions helps, save more specific 
questions towards the end for the 
final items of the ‘shopping list’.

Documentary. Applicable 
documentary evidence includes 
logs, SOPs, BRs and training 
records. Ship’s Investigations 
which have a technical element 
to them (the majority) have some 
common elements that need to be 
considered to establish material 
history: maintenance records, 
S2022a, extant local memoranda, 
UMMS (or other) maintenance 
records, and night order books. 
Documentary evidence is very 
useful at establishing the delta 

Figure 2: Example Interview Plan

What did he think his 
role was?

What training did he 
consider he had been 
given?

AB W Asthere 
‘Rope Man 1’

What does he remember 
from the serial pre-brief
 – ppE?
 – Rope handling?

What did he 
see and hear?

What was the order of events?

What orders were given?

Who does he think operated 
the equipment?

To be as simple or as complicated as required
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between what should have been 
done and what actually was done. 
Shortfalls in documentary evidence 
considered by investigating teams 
often result in ISI staffing delays 
and requests to the originating unit 
for more information. Consideration 
of all the relevant evidence from 
the outset reduces the overall effort 
associated with the investigation.

ANALySING EvIDENcE

Analysis is the iterative process at 
the heart of any investigation. It is 
the What, Why and So What1. Many 
different analysis techniques exist; 
selection of the methodology should 
be commensurate with the level of 
investigation involved, but some 
form of analysis will always be 
required if the investigation is to get 
beyond the ‘what’.

Establishing the ‘What’. 
Establishing the sequence of events 
using a time line will give context to 
the event and allow the investigating 
team to identify any conflictions 
in the evidence and any ‘missing’ 
evidence. The investigating team 
should consider the actions of 
individuals, the local conditions, risk 
control systems (including training) 
and organisational influences (such 
as culture and policy).

Establishing the ‘Why’. Question: 
Why did the Herald of Free 
Enterprise (HoFE) sink2? Simple 
1. Cranfield University, 2013, Fundamentals 
of Accident Investigation course notes.
2. The Herald of Free Enterprise was a 
Roll on/Roll off passenger and freight ferry 
which, shortly after sailing from the port of 
Zeebrugge on 6 March 1987, capsized and 

answer: because the Assistant 
Boatswain failed to shut the bow 
doors before the ship left Zeebrugge, 
which allowed water onto the vehicle 
deck, generating a large free surface 
which capsized the vessel just 
outside the harbour entrance. Job 
done, investigation over, send the 
Assistant Boatswain to prison and 
all will be well. Investigating teams 
must, however, endeavour to avoid 
such narrow-minded simplification 
of the causes. A simple way of 
conducting proper analysis is to 
use the ‘5 Whys’ technique – for 
each factor under investigation ask 
‘Why?’ until the root causes are 
found (typically at least five times 
but as many as necessary). Why did 
the Assistant Boatswain not close 
the bow door? Why was he asleep 
in his cabin? Why was he tired? 
Why did no one wake him up? Why 
did no one else recognise that the 
doors were not closed? Why was 
there no indication of door position 
on the bridge? Why had senior 
managers ignored previous requests 
for such an indication? Why was 
the company culture not supportive 
of safe operation?3 And so on, and 
there were many other lines of 
inquiry relevant to this investigation. 
sank less than seven cables outside the 
harbour entrance. 150 passengers and 38 
members of the crew lost their lives in the 
incident. The ship capsized because water 
entered the vehicle deck through the open 
bow doors, the large free surface effect 
created resulting in a fatal loss of stability. 
Many factors were found to have contributed 
to the incident from local level (on board) 
to organisational level (in the operating 
company) to regulatory level (government 
organisation).
3. Report of Court No. 8074, Formal 
Investigation MV Herald of Free Enterprise, 
1987.

Figure 3:The Herald of Free Enterprise

Figure 4: The ATSB Model – partial analysis of HoFE

It is imperative not to merely identify 
one factor (local or organisational) 
and stop there.

Establishing the ‘So What’. 
Establishing the ‘so what’ is perhaps 
the hardest part of the investigation. 
It requires making sense of all the 
factors involved, identifying those 
that are important and establishing 
those ‘root causes’ which need to 
be fixed. One way of establishing 
the ‘so what’ is to use the Australian 
Transportation Safety Board (ATSB) 
Model (example at Figure 4 below). 
This enables the investigation team, 
having identified the key factors 
associated with an incident, to place 
them in a hierarchy of levels. Once 
the factors have been established, 
the team can then identify the 
linkages and work out which are the 
important factors that need to be 
addressed if repeat incident is to be 
avoided.

cASUAL AND cONTRIBUTORy 
FAcTORS AND ROOT cAUSES4

causal factors: any factors that, 
had they been missing, the incident 
would not have occurred. These 
are likely to be restricted to one or 
two in each incident. For example, 
HoFE sank because of a large 
uncontrolled free surface on the 
vehicle deck; this would not have 
4. BRd9147 Vol 1 Annex A Chapter 6.

Regulatory

Organisational 
Influences

Risk controls

Local conditions

Individual Actions

Occurrence Events

Asst Bosun didn’t 
shut bow doors

Failure to enforce safety standards

poor management safety culture

High workload (fast 
turnaround

Water in vehicle Deck

culture of not checking 
other’s work

No bridge indication 
for bow door position

Master sailed without confirmation that 
bow doors were closed (routine violation)
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happened had the bow doors been 
shut before sailing.

contributory factors: eliminating 
these factors would not necessarily 
have prevented the incident but their 
presence made the event more likely 
or the outcome more severe. For 
example, HoFE had been trimmed 
by the bow to meet the berthing 
condition in Zeebrugge on that day 
(making a vehicle deck flood more 
likely), her master was unaware that 
the bow doors remained open (there 
was no indication on the bridge), the 
Assistant Boatswain was very tired 
(punishing watch patterns) and there 
are many others.

Root causes: the factors that 
support higher level causal and 
contributing factors, beyond which 
it is not appropriate to conduct 
deeper analyses. For example in 
the case of HoFE, a root cause is 
the failure of the operating company 
management board to take safety 
seriously (a failing in culture). Many 
of the shortfalls in safety identified as 
contributing factors had been brought 
to the attention of the management 
board by the ferry masters but had 
been treated with derision.

Clearly it is identifying and 
eliminating the root causes that are 
most important to preventing re-
occurrence – there may be many.

HUMAN FAcTORS

A common Naval Service lexicon of 
Human Factors has been developed 
in the form of the Human Factors 
Guide5. The term ‘Human Factors’ 
covers a wide scope and includes 
consideration of how individuals 
interact with the organisation, the 
environment, and the design of 
systems and equipments.

If one looks deep enough, the 
vast majority of incidents requiring 
investigation will be caused by a 
number of human failings; these 
failings may be very close to the 
event or they may have occurred 
years before the event (eg during 
design and construction). As well 

5. A Guide to Understanding Human 
Factors and Human Behaviours in Safety 
Management and Accident Investigation. 

as identifying all relevant human 
factors associated with an incident, 
the investigation team should be 
asking why these human factors 
were present. Many causal and 
contributory factors are likely to be 
categorised as a human factor – the 
key question is what was the root 
cause behind that human error.

It would be very easy to assign 
blame to the road line marker who 
made the mistake at Figure 6. 
Although he may be culpable, it is 
not credible to suggest that removal 
of the individual alone will prevent re-
occurrence. Incorrect road marking 
is a relatively common failing, albeit 
also relatively trivial. The good 
investigator will ask why he made 
that mistake and seek to understand 
and rectify the human factors at 
source. Again, the Human Factors 
guide provides a common framework 
to categorise errors and violations.

MAKING REcOMMENDATIONS

Reason’s ‘Swiss Cheese’ model6 
represents a readily understandable 
6. Reason J, Managing the Risks of 
Organizational Accidents, 1997, Ashgate. 
See also Lessons Identified in the Summer 
2012 issue of The Naval Engineer.

way of considering the accident 
chain. The investigation should 
aim to identify as many holes in 
the ‘cheeses’ as possible (Figure 7 
overleaf). Recommendations 
should aim to either repair holes in 
existing layers or create additional 
layers (barriers) against future 
incident. The challenge is to make 
effective recommendations that 
do not increase the likelihood of 
accident elsewhere – complexity 
is the enemy of safety7. In 
cases where “failure to follow 
procedure” has been identified, 
the recommendation should not be 
simply to follow procedure in future 
– the cause of the failure to follow 
procedure must be identified and 
rectified, not just for the individuals 
involved with the incident under 
investigation but for any other 
individual who might not follow 
procedure in future.

In a Type 23 Frigate recently, a 
small-calibre ammunition box was 
dropped onto the head of a rating 
during stowage of Force Protection 
ammunition prior to entering harbour. 
The most significant contributory 
cause of the accident was a failure 
of the OOQ to rig the approved 
ammunition route. Had he done 
so, it is unlikely that the box would 
have been dropped. A cursory 
investigation may have concluded 
that the cause of the accident 
was a failure to follow procedure 
and therefore the way to prevent 
reoccurrence was to enforce existing 
procedure through disciplinary action. 
The reality is that there is significant 
time pressure on the re-stow of 
force protection (FP) ammunition; 
it has been virtually impossible 
to simultaneously maintain the 
correct FP posture, meet harbour 
ammunition regulations, correctly 
rig ammunition stowage routes 
and meet the watertight integrity 
requirements for entering harbour. 
For this reason the rules concerning 
the stowage of FP ammunition whilst 
alongside have been changed. The 
trick, of course, is to identify such 
shortcomings in procedure before 
they lead to accident.

7. Charles Hadden-Cave QC, 2010, http://
www.caa.co.uk/docs/1336/SafetyConferen
ce2010KeynoteSpeechByCharlesHaddon-
Cave.pdf, accessed 25 April 2013.

Figure 5: If a human makes a 
mistake, don’t assume that this is 

the reason

Figure 6: Could you do this?

http://www.caa.co.uk/docs/1336/SafetyConference2010KeynoteSpeechByCharlesHaddon-Cave.pdf
http://www.caa.co.uk/docs/1336/SafetyConference2010KeynoteSpeechByCharlesHaddon-Cave.pdf
http://www.caa.co.uk/docs/1336/SafetyConference2010KeynoteSpeechByCharlesHaddon-Cave.pdf
http://www.caa.co.uk/docs/1336/SafetyConference2010KeynoteSpeechByCharlesHaddon-Cave.pdf
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Recommendations should 
not simply state that existing 
procedures be followed, the 
recommendation should establish a 
way to ensure such procedures are 
actually followed in future. This is an 
easy trap to fall into and examples 
are common:

“Contractors requiring Tag-Out 
should liaise with Duty ME/
WE Senior Rate” – correct, 
but they should already do 
this, what could be changed 
to make sure they actually do 
it in future? Perhaps some 
method of prompting a cultural 
change could be instigated, 
or the process of liaison could 
be simplified or made more 
accountable.

HIGHER AUTHORITy RESpONSE

Hadden-Cave, in his review of the 
2006 Nimrod accident8, identified a 
number of sub-cultures essential to 
achieving an effective safety culture:

• A Reporting culture: an 
organisational climate where 
people readily report problems, 
errors and near misses.

• A Just culture: an atmosphere 
of trust where people are 
encouraged and even rewarded 
for providing safety-related 
information, and it is clear to 
everyone what is acceptable 
and unacceptable behaviour.

• A Flexible culture: a culture 
that can adapt to changing 
circumstances and demands 
while maintaining its focus on 
safety.

• A Learning culture: the 
willingness and competence to 
draw the right conclusions from 
its safety information and the 
will to implement major safety 
reforms.

8. Charles Hadden-Cave QC, The Nimrod 
Review, October 2009, Chapter 27.

Figure 7: Reason’s Swiss Cheese 
Model of Accident Causation

• A Questioning culture: It is vital 
to ask “What if?” and “Why?” 
questions. Questions are the 
antidote to assumptions, which 
so often incubate mistakes.

Of these, perhaps the most 
challenging to achieve is a ‘Just’ 
culture which inherently requires 
appropriate and fair responses to 
incidents – something different to 
simply avoiding culpability. This 
approach must cascade throughout 
the Naval Service and, in particular, 
it has been recognised that, where 
investigations that have been 
diligently and openly conducted, 
responses to ships must also be 
balanced and fair.

FURTHER ADvIcE

Advice for investigating teams, 
aside that available within the 
Unit, can be sought from Force 
Generating Authority or NCHQ 
(CESO(RN) or the Surface Ship 
Operating Safety Group). BRd9147 
contains a guide for conducting 
Safety, Health and Environment 
Accident/Incident Investigations, 
the principles of which apply to all 
investigations.

LOSSES
HAZARDS

SOME HOLES DUE TO AcTIvE FAILURES
(eg mistakes, procedural violations)

OTHER HOLES DUE TO LATENT cONDITIONS
(eg faulty equipment, lack of staff training)

Source: adapted from the work of James Reason

SUccESSIvE LAyERS OF DEFENcES, 
BARRIERS AND SAFEGUARDS

COLLINgWOOD1 UNVEILS COLLINgWOOD

Commodore Mike Mansergh CBE, 
Commanding Officer of 
HMS Collingwood1, and a small 
contingent of his Ship’s Company, 
together with buglers from the 
Collingwood Royal Marines Band, 
made the journey north in March to 
Northumbria to attend the unveiling 
of a life-size bronze bust of Admiral 
Lord Collingwood, once dubbed the 
“Northumbrian who saved the nation”. 
Commodore Mansergh unveiled 
1. By tradition, commanding officers of HM 
ships are referred to by the name of their ship.

the bust in Morpeth, where Lord 
Collingwood used to live.

Newcastle-born, Collingwood 
famously led a British fleet into battle 
in the Battle of Trafalgar in 18052. 
Collingwood had strong links with 
Morpeth having owned a house there 
from 1791 to 1805, he often wrote of 
his love for the town in letters home 
and was on his way back to England, 
and to Morpeth, when he died. He 
would end his career as Commander-
in-Chief of the Mediterranean Fleet, 
based in Menorca, and died at sea 
off Port Mahon, the island’s capital, 
before he could return to England. 
When celebrations were taking 

2  The British Fleet was, of course, 
commanded by Vice Admiral Lord Nelson, 
but Collingwood, in HMS Royal Sovereign, 
was the first ship into action – and Nelson’s 
death left Collingwood in command.

place in the North East to mark 200 
years since Collingwood’s death, the 
Menorca Britannia Association – a 
group of British expatriates living on 
the island – decided to have a bust 
made and erected overlooking the 
harbour where he died. The 2010 
unveiling ceremony in Port Mahon 
was attended by representatives from 
Greater Morpeth Development Trust, 
who thought such a bust should be 
made for their town, and raised the 
£4000 cost through public donations 
as well as other contributions.

Commodore Mansergh said of 
the event “It was a great honour 
to be asked to unveil Admiral 
Lord Collingwood’s bust; he was 
a truly inspirational individual and 
HMS Collingwood is proud to bear 
his name and uphold his traditions for 
excellence.”
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Figure 1: EMKIT Technology

MARITIME UNMANNED AIR 
SySTEMS INTEgRATION – A UK/
FRANCE JOINT PERSPECTIVE

By Josh Venner MEng AMIMarEST
Electrical Systems group, Marine Power and Propulsion 

Josh Venner received his degree in Engineering Science from 
the University of Oxford in the summer of 2010. Since then he 
spent just over a year on the MOD’s Defence Engineering and 

Science Graduate scheme before taking up his current post 
as Power Systems Analyst within Director Ships’ Electrical 

Systems Group. He is currently the team’s lead on power system 
modelling, specialising in electrical architectures and future project 

development.

The utility and military advantage 
that unmanned air systems (UAS) 
can give a commander has 
previously been covered in this 
magazine, as has their use at sea 
on RN platforms in articles such as 
‘UAVs in the Maritime Environment’1. 
This review updates progress of a 
joint UK/France venture.

The UK and France signed a new 
Defence Treaty in September 2010, 
demonstrating the importance of 
closer bilateral engagement and 
cooperation. The partnership is 
based upon a high-level political 
desire and intent for closer defence 
relations, with both nations 
recognising that cooperation is vital 
for promoting significant savings. 
Joint research and development 
strengthens our procurement 
1. Review of Naval Engineering Vol. 58, No. 2.

processes and ultimately improves 
defence capability.

The UK-France Exchange 
Programme (UFEP), now in its fifth 
year, is a networking event which 
supports cooperation amongst 
high-potential early career scientists 
and engineers from the UK (DE&S, 
Dstl) and France (DGA). The 
scheme provides an excellent 
opportunity for individuals to learn 
more about relevant defence and 
security issues in each nation, 
develop professional and personal 
networks between the research 
and acquisition communities, 
and to develop personal skills 
and cultural understanding. The 
underlying requirement, however, 
is to undertake a short review of a 
specified topic, give a presentation 
and write a short report.

One project focused on the 
challenges associated with the 
integration of maritime unmanned 
air systems (MUAS) onboard Naval 
vessels. The UK has expressed 
an interest in operating a maritime 
unmanned air vehicle (MUAV) 
from a range of vessels but has 
not stipulated a specific ‘type’. The 
French Navy is currently investigating 
a rotary wing solution to be operated 
from similar sized vessels. Using 
the DLoDs2 as a starting framework, 
key areas of integration were down-
selected to focus on, two of which 
were launch & recovery (cluttering 
the AEs’ precious flight-deck) and 
space & storage (adding to the 
SMR’s headache in the hangar).

One of the most fundamental 
requirements for a MUAV is launch 
and recovery. The French have 
focused on vertical take-off and 
landing, where the D2AD3 study has 
2. For more information on the DLoDs please 
refer to the Acquisition Operating Framework; 
http://www.aof.dii.r.mil.uk/index.htm.
3. D2AD: Démonstration d’un système 
d’appontage et d’atterrissage pour drones 
(UAV landing system demonstration 
programme).

Sine wave filters 
for low EMI

Diesel Gen

High speed induction 
motor energy stores

pWM AFE 
converters

charge/launch 
contacts

Shuttle’s 
reaction plate

Static 
switches

Advanced linear 
induction motors

Topology covered by 
UK patent No: 240697
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Figure 2: SuperWedge Launcher

GLOSSARy OF TERMS
AE Aeronautical Engineer
AFE Active Front-End
AW Above Water
CCD Capability Concept 

Demonstrator
DE&S Defence Equipment & 

Support
DGA Direction Générale de 

l’Armement
DLoDs Defence Lines of 

Development
Dstl Defence Science & 

Technology Laboratory
EMI  Electro-Magnetic 

Interference
EMKIT Electromagnetic 

Kinetic Integrated 
Technology

HoC Head of Capability
ISTAR Intelligence, 

Surveillance, Target 
Acquisition and 
Reconnaissance

MHPC Mine 
Countermeasures 
Hydrography Patrol 
Capability

MUAS Maritime Unmanned 
Air System

MUAV Maritime Unmanned 
Air Vehicle

PWM Pulse Width 
Modulation

RWUAS Rotary Wing 
Unmanned Air System

SMR Senior Maintenance 
Rating

TEAG Test Evaluation and 
Acceptance Group

TEU Twenty-foot Equivalent 
Unit

UAS Unmanned Air System
UFEP UK-France Exchange 

Programme
VFM Value for Money

successfully demonstrated the ability 
to land a drone on a frigate-sized 
vessel in Sea State 3. In contrast, the 
UK has pursued launching options 
for fixed wing MUAVs, examples 
being GE Power Conversion’s 
Electro-Magnetic Kinetic Integrated 
Technology (EMKIT), based on 
advanced linear induction motors 
(Figure 1), and the SuperWedge 
launcher (Figure 2); a similar rail-type 
system powered by pneumatic ram. 
For recovery, the UK has explored a 
number of options including Skyhook 
(a wingtip-to-wire recovery system), 
capture net recovery and energy 
absorbing devices, such as arrestor 
wires and airbags.

The introduction of such equipment 
onboard triggers secondary 
integration effects which need 
to be considered. These launch 
and recovery systems have to be 
permanently stowed in a ready-to-
deploy position on the flight deck, 
clear of aircraft scatter limitations. 
Furthermore, assuming either of the 
two above launch technologies are 
adopted, there will be a requirement 
for new power supplies to the 
flight deck. If a fixed wing UAV is 
embarked, the assumption is that it 
would be stowed (with proviso for 
adequate maintenance envelopes) 
in a dedicated UAV store onboard, a 
TEU container, or the main hangar.

Integration issues are not limited 
to just the above; indeed all eight 
DLoDs require comprehensive 
coverage for a true MUAS to be 
realised. Information architectures, 
and how these inform the overall 
intelligence picture, as well as 
the requirement for specialised 
personnel and training are all 
of paramount importance for a 
successful solution.

Similarity of use cases, requirements 
and timeframes between the 
nations’ work to date indicates that 
a cooperative programme could 
be undertaken to develop a joint 
MUAS solution. Technologies and 
research on both sides provides an 
opportunity for knowledge sharing; 
for instance the exploration of a joint 
capability for launch and recovery. 
This recommendation, along with 
others made by the group, will 

be presented at the UK-France 
Test, Evaluation and Acceptance 
Group (TEAG) later in the year 
and will hopefully kick-start further 
cooperation.

In the UK, a joint capability strategy, 
created by HoC AW and HoC 
ISTAR, to develop capability through 
a MUAS has led to the emergence 
of the Rotary Wing UAS (RWUAS) 
Capability Concept Demonstrator 
(CCD). With bids for the single 
contract currently being assessed, 
the CCD aims to investigate the 
utility of a conceptual multi-role UAS 
in mitigating current shortfalls in 
persistent local area surveillance, 
mine hunting and hydrography. 
Two years of development and 
simulation activities will conclude 
with a one week demo of a current 
RWUAS operating from a RN vessel 
in UK waters, with a target date of 
September 2014. The underlying 
aim is for the MOD to assemble 
a body of evidence to allow an 
informed decision to be made on 
the deployment of a RWUAS for 
Type 26 and/or MHPC.

A constructive and reciprocal 
bilateral relationship between the 
UK and France offers opportunities 
to enhance capability and maximise 
VFM on both sides of the Channel. 
The UFEP is a fundamental 
component to achieving this, through 
its aim of harnessing and developing 
the abilities of those who have 
potential and who are able to act as 
strong ambassadors for the MOD and 
the DGA both now and in the future.
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ET – PHONE HOME
TELE-ENgINEERINg RE-INVIgORATED

... with many users wary of face-to-face communications via satellite

A Marine Engineer, Lieutenant Emma Kearsey studied 
Aeronautical Engineering at Loughborough University gaining a 
BEng(Hons) before joining BRNC in April 2010. After completing 
SEMC and gaining her watchkeeping ‘tickets’ in HMS Dauntless 
she joined NCHQ in September 2012 in a holdover position 
working as part of the Support Team under CSOE(SS). Lieutenant 
Kearsey was brought into NCHQ with the aim of re-invigorating a 
remote engineering support solution to reduce OEM dependency 
and increase ship availability, with particular relevance to the 
Gulf JOA, and this project is the subject of this article. She left 
NCHQ in the Spring of 2013 to join HMS St Albans as DMEO.

By Lieutenant Emma Kearsey BEng(Hons) RN
Formerly SSM-SS E Support SO3, NCHQ 

With the ever increasing 
reliance on Original Equipment 
Manufacturer (OEM) support for 
deployed platforms, vulnerable 
political situations in operational 
areas and the need to maintain 
a high readiness fighting force 
for contingent operations, a 
requirement was identified to 
provide an engineering support 
solution for deployed platforms 
without the need for outside 
assistance to be onboard.

The Royal Navy (RN) originally had 
a remote engineering capability 
in the form of Tele-Engineering 
from 2004 to 20091. The system 
was deployed pan-Fleet, 
incorporating RFA vessels and 
submarines. The system allowed 
video and voice communications 
between the Original Equipment 
Manufacturer (OEM) or Uniformed 
Support Agency and the 
onboard maintainer as well as 
the ability to transfer data and 
perform collaborative working. 

1. See From Equipment to Engineer by Lt 
Nigel Griffiths in the Autumn 2004 issue of 
Review of Naval Engineering.

Unfortunately, the system was 
deemed to be too far ahead of 
its time with many users wary of 
face-to-face communications via 
satellite.

With the age of regular VTCs 
and Conference Calls between 
shore and deployed platforms, 
as well as the commercial VTC 
capability in applications such as 
Skype and FaceTime, face-to-face 
communication is now perceived 
to be a culturally accepted method 
of communication. The support 
for platforms has also now been 
devolved to the waterfront through 
the Class Output Manager (COM) 
system, where the COMs are driven 
by the availability and readiness 
of their platforms. Therefore, 
increasing pressure is on the COM 
to provide available platforms for 
task and to reduce the amount of 
time taken to rectify defects.

The Remote Engineering Support 
(RES) system enables the OEM 
or Uniform Support Agency to 
communicate securely, direct to 
the onboard maintainer, within 

a short period of time after a 
significant defect has occurred. 
The RES system is designed 
to be used to facilitate defect 
diagnosis and repair where the 
onboard maintainer is unable 
conduct diagnosis and repair 
autonomously and assistance 
cannot be comprehensively 
provided using email and telephone 
communication. It is anticipated 
that the level of OPDEF this will 
used for would be at B2 and above. 
Collaborative defect diagnosis 
can take place and defects can 
be rectified where the skill set is 
held by the onboard maintainer. 
If external support is still required 
to rectify the defect, the support 
agency will be attending the 
platform with a complete knowledge 
of the defect, repair plan and tools 
required there, thus reducing the 
amount of time the contractor is 
deployed overseas.

The shipborne RES system 
consists of two transit cases and is 
a ‘carry-on’ system. The SCOTTY 
Mobile (Figure 1) is housed in 
the first case and is a portable 
Windows-based PC product with 
inbuilt keyboard, camera and 
microphone. It has several ports 
capable of connecting peripheral 
devices, offers high quality video, 
audio and data conferencing, file 
transfers, far-end camera control, 
network and encryption software 
connectivity, MPEG4 recording 
and remote telnet access. The 
system is able to transmit data 
back from the ship to multiple 
destinations. Equipped with up to 
135 metres of fibre optic cabling, 
the SCOTTY Mobile can be 
operated from any point onboard 
the platform within the 135 metre 
radius, enabling the maintainer 
to communicate directly from the 
defective equipment.

Prior to the SATCOM Technical 
Refresh, scheduled between 
2013 and December 2014, the 
RES facility will operate through 
the BRENT telephone over 
INMARSAT and ISDN line to 
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Figure 2: Shore system set up for trial at HMNB Devonport

Figure 3: RES system displayed on SMARTBOARD at HMNB Devonport. 
The File Transfer and Far-End Camera Control functions can be seen 

being operated

Figure 1: The SCOTTY Mobile 
which is used for the ship-based 

system

the shore locations. Encryption 
at both ends will be provided 
by the BRENT telephone. Once 
a platform has undergone the 
SATCOM Technical Refresh, 
the RES system will continue 
to function, operating via Fleet 
Broadband IP network into the SLI 
system to the shore locations.

The RES system will be available 
to operationally deploying RN 
Surface Vessels on Op Kipion, 
APT(S), APT(N) and Cougar 
(Lead Ship)/NP1600. Platforms 
generating for the qualifying 
deployments should expect to 
receive the RES system during the 
MTE onload week prior to Phase 3 
OST.

The onboard maintainer 
communicates with the shoreside 
authority via the SCOTTY ProMax 

(Figures 2 and 3) which will be 
fitted to four shore locations: 
Portsmouth COM Building 
(The Old Sail Loft), Devonport 
COM Building, MOD Abbey Wood 
Ops Cell and Sandown COM, 
HMNB Clyde.

Training on the RES system is 
provided on installation of the 
shore systems and on delivery 
to each platform. Training on the 
ship system will be provided to 
the External Communications 
maintainer and four further ship 
nominated personnel from the ME 
and WE departments, including 
one member of the Command 
Team.

The use of the RES system will be 
tested in a non-assessed serial as 
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BZs
congratulations to the RN Engineers who have recently received honours and awards:

In the Operational Honours and Awards List:

Appointed as Officer of the Most Excellent Order of the British Empire (OBE):

Captain J.G. Higham

Appointed as Member of the Most Excellent Order of the British Empire (MBE):

Lieutenant Commander A.P. Sharp

Awarded the Queen’s commendation for valuable Service (QcvS):

Warrant Officer 2 Engineering Technician (MESM) A.L. McCall
Warrant Officer 2 Engineering Technician (ME) L.P. Stanley

Lieutenant Commander M.S. Tonge

In conjunction with the Operational Honours List:

commander Joint Operations commendation:

Lieutenant R. Groves RN
Team award – WE & ME Dept MCM 1 Crew 6

Fleet commander’s commendation:

Warrant Officer 1 Engineering Technician (WE) K.D. Ashford
Warrant Officer 2 Engineering Technician (WE) M.P. Elson

Chief Petty Officer Air Engineering Technician (AV) M.C. Hyde

Figure 4: VTC between NSSL Global at Redhill and HMNB Devonport

part of the generating platform’s 
Phase 3 OST training. It is 
anticipated that this will be a joint 
Marine Engineering and Weapon 
Engineering serial.

The RES system has been 
available to qualifying platforms 
since April/May 2013. Platforms 
that will receive the initial issue will 
be contacted by Navy Command 
(NAVY SSM-SS E SUPPORT 
SO3) detailing the expected 
onload date and further information 
regarding the RES system.

The RES system is expected to 
provide a reduction in Operational 
Capability losses for operationally 
deployed platforms and an 
increase in the defect diagnosis 
and repair capability of the 
onboard maintainer. The RES 
system aims to bring the onboard 
maintainer back to the centre of 
the support solution with the OEM 

or Uniformed Support Agency 
acting as a support mechanism 
instead of the primary repair 
solution provider. Once the initial 
issue has been rolled out, it is 
intended to publish details of 
benefits achieved through the use 
of tele-engineering.

WANT TO KNOW MORE?
For further information please see 
RNTM 120/13 Re-invigoration of 
Remote Engineering Support to 
the Naval Service or contact Cdr 
N. Boyd email NAVY SSM-SS E 
SUPPORT SO1, Tel 93832 5338
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May 1943 saw the Allies gain the 
ascendancy over German U-boats 
in the Battle of the Atlantic, an 
ascendancy which was frequently 
challenged but never really lost 
from that period onwards. This 
battle has been described as 
the “longest, largest, and most 
complex” naval battle in history, and 
the British Prime Minister, Winston 
Churchill, is on record as saying 
“The Battle of the Atlantic was the 
dominating factor all through the 
war” and that “... the only thing 
that ever frightened me during the 
war was the U-boat peril.” As we 
commemorate the 70th anniversary 
of a period which marked a major 
turning point in the longest, but also 
one of the least-publicised, battles 
of the Second World War, it’s worth 
pausing to consider the technical 
and engineering efforts which made 
a significant contribution to the 
eventual victory in that battle.

 The image usually conjured up 
when thinking of this momentous 
struggle is of storm-lashed escorts, 
groups of weary cargo ships and 
trigger-happy submarines loosing 
off torpedoes into the latter with 
monotonous regularity. Closer 
examination, however, reveals a 
much more complicated story, with 

horrendous losses on both sides; 
it’s worth remembering that some 
3500 merchant ships and 175 
warships were lost, with over 70000 
of their crews, but also that about 
75 percent of U-boat crews lost 
their lives during the battle – a total 
of about 30000 men. How did the 
eventual victory come about – and 
who made it possible?

The first point to make is that, 
without the courage and sacrifice of 
those who sailed and fought in the 
convoys and escort groups, ranging 
from the comparatively well-known, 
such as “Johnnie” Walker (the most 
successful anti-submarine warfare 
commander during the Battle of 
the Atlantic), to the un-named 
thousands who sailed in warships 
or merchant ships (the Editor’s 
grandfather was a Merchant Navy 
engineer officer on the Atlantic 
run) and of the aircrew who flew 
against the U-boats from carriers 
or shore bases, the battle would 
have been lost, the supply of food 
and war material to the UK would 
have been cut off, and the course 
of the war (and of history thereafter) 
would have been totally different. 
By extension, this effort extends 
much further than those actually 
at sea or over it, in the firing line; 
the dock workers, training staffs 
and headquarters personnel, often 

under constant threat of air attack 
in ports such as Liverpool, were 
an important part of the eventual 
success.

But there’s another group of 
individuals whose contribution is 
often forgotten, without whom the 
battle would have been even more 
costly, lengthier and much more 
uncertain – namely those who 
devised, produced and introduced 
a wide variety of new technologies 
which helped to tip the balance 
of advantage away from the 
commerce-raiding submariner.

At the outset of the war, anti-
submarine weapons, sensors 
and tactics were, by later 
standards, elementary. Detection 
of a submerged enemy submarine 
depended on the use of ASDIC 
(later to be retitled Sonar). This 
was a basic device of which much 
had been expected – however, in 
conjunction with the weapons of the 
day (depth charges dropped over 
the stern or thrown from launchers 
on the quarterdeck, designed to 
detonate near enough to the target 
for the pressure wave to rupture the 
hull), it had a very limited capability. 
The relatively short-ranged ASDIC 
sets of that period had a “dead 
range” inside which they could not 
hold contact – an alert submariner 

THE “WHITE-HOT HEAT OF 
TECHNOLOgy” TURNS THE TIDE – 

SEVENTy yEARS AgO

By the Editor
Figure 1: The battlegrounds of 1939-1945: different moods of the Atlantic Ocean
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could, and often would, evade 
violently within that dead range, 
and escape the depth charges. 
Radar (or RDF, as it was then code-
named) did not become available 
to escorts until late 1940 – prior 
to that, finding a surfaced U-boat 
relied upon the Mark 1 Eyeball 
(Mark 2 if aided by binoculars!). 
Once caught on the surface, 
traditional gunnery skills were all 
that was available to the escort to 
engage the target whilst closing, 
probably for a depth-charge attack 
near the spot where the U-boat had 
submerged.

Many new concepts, in terms both 
of tactics (which will be glossed 
over below) and of equipment, were 
to be introduced to combat the 
submarine attack on commerce, 
and some key ones (many of them 
interlinked) will be described here – 
but, as in most forms of warfare, 
there was a continuing round of 
measure → countermeasure → 
counter-countermeasure → etc etc 
etc.

RDF

In 1939, the RN had fitted an 
early form of radar into a handful 
of ships – but the few sets then 
available were too large to fit into 
anything smaller than a cruiser 
or battleship. Much development 
effort was going into the subject, 
and elementary sets began to be 
fitted into destroyers and corvettes 
from September 1940 – but the 
antennae of these sets didn’t 
rotate (the ship had to be turned to 
obtain the strongest echo in order 
to estimate the target bearing) and 
the sets were, in many cases, not 
very reliable. Not until early 1941 
did small ships start to be fitted with 
rotatable antennae, and it wasn’t 
until 1943 that the now-familiar Plan 
Position Indicator (PPI) appeared.

ASDIc

The pre-war ASDIC had significant 
limitations – it gave no indication of 
depth, and there was no means of 
recording any contacts detected, 
before the next transmission was 
made – thus, in modern parlance, 
no track history could be developed. 

Advances in technology eventually 
added these capabilities and, 
towards the end of the conflict, 
ASDICs could be linked to weapons 
systems, allowing accurate current 
(and predicted) target information to 
pass directly to the launcher.

HIGH FREQUENcy DIREcTION 
FINDING (HF/DF)

Key to ASW operations was 
knowing when and where U-boats 
were deployed, particularly in the 
vicinity of a convoy. German tactics 
came to rely on a U-boat which 
had detected a convoy reporting 
the fact to shore headquarters, 
so that other U-boats could be 
directed towards the area; this was 
the basis of the so-called wolfpack 
tactics. The Achilles’ Heel of this 
was the need to transmit – and thus 
provide a signal which could be 
detected. However, the Germans 
believed that the equipment needed 
to detect and obtain an accurate 
bearing from such transmissions 
(high-frequency radio signals) was 
impossible to fit onto seagoing 
vessels, and, if fitted ashore, would 
be of no tactical value to the convoy 
escorts. This assumption was to 
be proved wrong; Allied scientists 
were able to produce a set small 
enough to be fitted in a tiny cabin 

added to the superstructure of 
warships as small as corvettes, with 
an antenna resembling a birdcage 
atop a small mast (Figure 2). In 
conjunction, two so-fitted escorts 
could localise a transmitting U-boat 
with considerable accuracy, thus 
allowing a commander to evade 
the threat and/or send some 
escorts to attack and (hopefully) 
sink the transmitting U-boat (or 
at least, force it to submerge until 
the convoy was well clear, thus 
preventing it from signalling to its 
headquarters).

SIGNALS INTELLIGENcE 
(SIGINT)

Allied to direction-finding was the 
much more secret art and science 
of gaining information from enemy 
transmissions. The complexities 
of this, which became known 
as SIGINT, have been covered 
elsewhere – suffice it to say that, 
with a combination of scientific 
analysis, intuition, guesswork and 
technological innovation, the now 
well-known work of Bletchley Park 
and its outstations, often referred to 
as “The Ultra Secret”, had a major 
impact on the conduct of ASW in the 
Battle of the Atlantic. In this particular 
article, the significance is that the 
requirement to provide the means 
to read enemy encrypted messages 
was immeasurably aided by the rapid 
development of what were in fact 
the first programmable computers – 
although the secrecy associated with 
ULTRA meant that machines such as 
the “Bombe” and “Colossus” would 
not be acknowledged as such until 
the mid-1970s when the first books 
on the work of Bletchley Park began 
to appear.

AIR

Airborne anti-submarine operations 
had been significant in the First 
World War, although more in the 
field of surveillance and detection, 
rather than destruction – but, again, 
if a submarine of that period was 
forced to submerge by the presence 
of an aircraft (or airship), it lost its 
mobility and ability to detect its 
targets, and was largely unable 
to threaten shipping. The same 
applied in 1939, but there were not 

Figure 2: HF/DF antenna as fitted 
in the Second World War (and for 

many years afterwards)
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many aircraft which could carry out 
anti-submarine missions – and very 
few of those could do so at great 
range from shore. There were, 
to be sure, carrier-based naval 
aircraft, some with a secondary or 
tertiary anti-submarine role, but the 
carriers were in high demand for 
other tasks, and, in the absence 
of enough capable escorts, 
vulnerable to counterattack (one 
was sunk (Figure 4), and a second 
near-missed, by a U-boat in the 
first fortnight of the war). Early air-
launched weapons were ineffectual. 
In the first attack on a U-boat by 
carrier-borne aircraft, two of the 
three aircraft, from HMS Ark Royal, 
were lost due to damage caused 
by their own bombs exploding – the 
submarine escaped after taking on 
board the downed aircrew!

The solution to some of these 
problems lies outside the scope 
of this article – very long range 
aircraft, “cheap and cheerful” escort 
carriers, island air bases in Iceland 
and the Azores etc, but some 
measures bear closer examination:

Sensors: again, in the early stages 
of the Battle, visual lookout was all 
that was possible; useful against a 
surfaced U-boat in good conditions, 
less so against one at periscope 
depth, or in poor visibility, and 
(obviously) useless at night or if 
the submarine was submerged. 
Gradually, airborne radar was 
introduced, eventually reaching 
a stage of development where 
periscopes could be detected, if 
relatively close to the aircraft. An 
accurate attack using radar alone 
was not easy; the development of 
an airborne searchlight (the Leigh 
Light, Figure 5), to be switched 

on in the closing stages of the 
aircraft’s attack run, improved 
results significantly. However, 
detection of a submerged U-boat 
was another problem. This led 
to the design and deployment of 
the sonobuoy, and of a device 
which would detect changes in the 
earth’s magnetic field in the vicinity 
of a large mass of metal (ie a 
submarine) – soon entitled “MAD” 
(magnetic anomaly detector). 
Indeed MAD-fitted flying boats 
deployed across the Strait of 
Gibraltar had considerable success 
in countering submarines trying to 
transit the Strait.

Air-launched Weapons: the anti-
submarine bombs of 1939 were 
soon replaced by air-dropped 
depth charges. However, unless 
these were dropped accurately 
on a submerging submarine, they 
would be useless – the submarine 
would evade as soon as it was out 
of sight, often getting outside lethal 

range of the weapon before it could 
detonate – although reducing the 
minimum depth setting helped. 
To address this problem, forward-
firing rockets were introduced. 
Prosecuting a submerged U-boat 
gave other problems; after much 
effort, homing torpedoes were 
developed, light enough to be 
carried by both shore- and carrier-
based aircraft (initially called the 
Mk 24 Mine, to maintain secrecy).

SHIpBORNE WEApONS

Three significant problems led 
to the development of new or 
enhanced anti-submarine weapons:

• The shallow depths at which 
early depth charges could be 
set to detonate, which meant 
that a deep-diving submarine 
could get below the lethal range 
of the weapons.

• The short range of depth 
charge throwers, which meant 
that a submarine detected at 
long range was immune until 
the attacking ship could reach 
the area of the submarine.

• The dead-range problem 
referred to above, which meant 
that the submarine could evade 
in course, depth and speed 
after the escort had lost contact 
but before depth charges could 
be released.

These led to the production of a 
number of successful (and some 
less-successful) weapons:

• Initially some ships resorted 
to stuffing soap into the holes 
through which seawater 

Figure 4: Long-range aircraft over a convoyFigure 3: HMS Courageous – torpedoed by U-29

Figure 5: the Leigh Light
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Figure 6: The Fairlie Mortar – trial fit
entered the depth charge firing 
mechanism (this slowed the 
entry of water and delayed the 
hydrostatic pressure increase, 
the means by which the fuse 
operated). However, a more 
scientific result was obtained 
by bolting iron weights to the 
charges to increase sinking 
rates; eventually a one-ton 
depth charge was developed, 
to sink to still greater depths 
before detonation (the 
disadvantage was that it was 
so large and heavy that it could 
only be carried in a destroyer’s 
torpedo tubes, and ships 
could only carry a very few – a 
maximum of four).

• Ahead-throwing weapons 
were developed to deliver an 
explosive projectile ahead of 
the firing ship. Initial attempts 
included the Fairlie Mortar 
(popularly, if impolitely, known 
as “the Five Wide Virgins” – 
Figure 6); an array of forward-
facing mortars on the fo’c’sle 
of a destroyer, which would 
project five full-sized depth 
charges ahead of the ship. 
Reloading arrangements 
were primitive (a davit ahead 
of each mortar) and, on a 
small ship in winter gales, 
would have been a nightmare 
to work. This weapon was 
abandoned, and replaced by 
the Hedgehog (Figure 7) – 
an array of 24 much smaller 
mortars, which fired small 
contact-fused bombs which 
fell in an oval ahead of the 
ship – theoretically a pattern 
which would intersect the hull 
of the submarine, and thus one 
or more of the missiles would 

detonate 
(the charge 
was big 
enough to 
rupture the 
pressure hull 
if actually 
in contact 
with a 
submarine). 
By late 1943 
the Mortar 
Mark 4 
(known as 
“Squid” – 
Figure 8) 
had been 
developed – 
this was 
a three-
barrelled 
weapon, with 
a reasonably 
sophisticated reloading 
system, which delivered three 
full-sized depth charges 250 
yards ahead of the ship, aimed 
and fired remotely with direct 
electronic linkage to the ship’s 
ASDIC for setting detonation 
depth.

• Although rocket-thrown 
weapons were on the drawing 
board by 1945, no wartime 
ship-launched weapons had a 
range of more than 250 yards 
– and in good conditions, 
ASDIC detection ranges 
could be greater than this, 
and surfaced contacts could 
sometimes be found visually 
or by radar at much greater 
distance. Prior to the post-war 
introduction of longer-ranged 
systems, the only way of 
attacking a distant submarine 
was from the air.

cONcLUSION

Conflict spurs technological 
change – and the article has briefly 
discussed some of the advances in 
maritime warfare which stemmed 
from countering the pressures 
exerted on Allied shipping by the 
German U-boat force during the 
Battle of the Atlantic. Many of 
the principles involved are still in 
use seventy years on, although 
significant developments have 
taken place since. Without the 
advantages provided by scientists, 
fitted and maintained (sometimes 
in appalling and dangerous 
conditions) by engineers and 
operated by those at sea, it’s very 
likely that the U-boats would have 
strangled the flow of food, other 
resources and manpower which 
eventually enabled the survival 
of Great Britain and the defeat of 
Germany.

Figure 7: The Hedgehog (fitted in the preserved 
corvette HMCS Sackville)

Figure 8: The Squid (fitted in the preserved 
destroyer HMS Cavalier)
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RECOLLECTIONS 
OF WORLD WAR II 

Anyone who has ever been in close: 
contact with service personnel will 
recognise the “old soldier”, who 
has the knack of turning any new 
development to his advantage. The 
advent of Radar into the Royal Navy 
was a heaven-sent opportunity for 
such advantage to the hero of this 
tale, one Petty Officer X.

A certain ship was always reporting 
the unsatisfactory performance 
of its radar. Whenever it broke 
down at sea, which it did with 
monotonous regularity, Petty Officer 
X worked wonders on it, earning 
himself eulogies of praise from his 
Commanding Officer.

Intermittent faults in electronic 
equipment are by their very nature 
extremely difficult to trace and 
rectify. When Naval radars exhibited 

THE MAgIC MATCHSTICK TRICK
these symptoms, and seemed 
beyond the ship’s staff expertise, 
they would signal for assistance 
from the boffins at ASWE, who were 
eager to come on board to try and 
track down the cause in order to 
make any necessary modifications 
so as to improve the system 
generally.

After several visits to this particular 
ship, and having made all the usual 
diagnostic checks, with the ship 
alongside and at sea, the visiting 
investigators could find nothing 
wrong. One particular persistent 
investigator from ASWE, however, 
decided to go back on board 
unexpectedly whilst the ship was 
alongside, and by chance when 
our hero was ashore, to start the 
diagnostic routines all over again. 
To his surprise and delight he 

Taken from Journal of Naval 
Science Vol 17 No 1

found that the radar had lost all 
performance, something which in 
the previous days they had not 
been able to see. It did not take him 
long to find the root of the problem. 
A small portion of a matchstick 
had been cunningly inserted in an 
accessible but vulnerable portion of 
a coaxial signal cable.

Subsequently it was learned 
that our hero was in the habit of 
spending hours in the radar office, 
purportedly diagnosing and fixing 
the intermittent fault, but whilst no 
one else was around, removing 
the matchstick, reporting his 
success to the bridge and receiving 
the customary commendation. 
Needless to say that Petty Officer 
X’s promotion was considerably 
delayed!

SPOT 
THE 

GLITCH

Found recently in an 
operational warship – 

hopefully the potential for 
a major problem is obvious 

(if not, see Page 39). 
More worryingly, how did it 
happen – and What, Why 

and So What.

A.H.G. Oberman
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WHAT’S HAPPENINg IN WEAPON 
ENgINEERINg TRAININg gROUP – 

2013 UPDATE
Welcome to the 2013 update on WE Training in the Maritime Warfare School. This is a joint article 
created by Lieutenant Dave Oldham with Lieutenant Commander Sean Raynor, 2iC of the Weapon 
Engineering Training Group and OiC SEMT, as the overall author. Queries should be addressed to 

Lieutenant Commander Raynor (MWS-WE-SEMT-OIC) in the first instance.

INTRODUcTION

The WETG, based in 
HMS Collingwood, delivers all of 
the ET Career Courses and PJTs 
for all ranks and rates from the ET2 
Career Course to the WEO (Desig).

The Group includes the following 
key personalities:

OC WETG: 
Commander David Joyce RN
2iC WETG/OiC SEMT:
Lieutenant Commander Sean 
Raynor RN
OiC WETU:
Lieutenant Commander Tony 
Clarkson RN
OiC EXPTU:
Lieutenant Commander Steve 
Toone RN
OiC WEPTU:
Lieutenant Tom Hudson RN

WE INTEGRATION INTO McTS

At present the Maritime Composite 
Training System (MCTS) at 
HMS Collingwood is predominantly 
used for Warfare Branch training; 
however, in a bid to optimise the 
training delivery of a number of WE 
courses, work is currently underway 
to determine how this state-of-the-
art facility can be used to deliver 
an optimised training output. 
Some of the ideas currently being 
investigated include:

System performance – whilst 
sitting in the classroom, in front 
of yet another PowerPoint 
presentation is an effective way 
of receiving information, an 
alternative and more effective way 
of developing understanding is 
available. By taking the students 

outside the conventional classroom 
and placing them in a simulated 
Ops Room within MCTS, it 
becomes very easy to show how 
the effects of key issues, such 
as anomalous radar propagation 
(ANAPROP), jamming and high 
clutter environments, can affect 
system performance. For system 
engineers this provides a crucial 
link between the theory and real 
life impact on sensors and weapon 
systems performance.

Ops Room Familiarisation – when 
acting as a Duty System Engineer 
within the Ops Room, familiarity 
with equipment and appreciation of 
the tactical situation is paramount. 
The MCTS facility is frequently 

used by front 
line units 
who conduct 
a number of 
training serials 
for their Ops 
Room teams. 
During these 
training serials 
opportunities 
exist to expose 
WE trainees to 
an operational 
environment 
(albeit 
simulated) 
which gives 
them the chance 
to witness 
operational 
conditions 
first hand. 
The training 
focuses on an 
explanation 
of scenarios, 
PWOs’ tactical 
reasoning and 

an understanding of SOPs and 
codewords used within the Ops 
Room.

cAcREX 304 – one of the 
key serials that a DWEO is 
expected to conduct at sea is the 
CACREX 304. At present there 
is limited capacity to provide all 
trainees with sufficient practice 
time prior to them arriving on 
board. However, within the MCTS 
environment, the conduct of this 
serial can be achieved without 
a reliance on external assets 
and because the serial is fully 
simulated it can be conducted 
in much shorter time frame. It 
also allows DWEOs and System 
Engineers to liaise with a full 

MCTS training
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For many people a change of 
career can seem like a daunting 
process. Even moving from one 
establishment to another can raise 
the blood pressure. Now throw 
into the mix a complete lifestyle 
change, a family move, many 
hours of studying and a change of 
cap badge. These are some of the 
things I have to contend with as I 
embark on my journey to become 
a Weapon Engineer Officer in the 
RN. Whilst at the outset these may 
not seem to be big life changes, 
when compared to my career as 
a Corporal Royal Marines, which 
included skiing Norwegian slopes 
and patrolling Afghanistan, they 
are. Suddenly this career change 
becomes slightly more complicated.

Surprisingly the application process 
was rather simple. My request to 

become a CW candidate under 
the Upper Yardman scheme was 
completed without any undue 
stress, albeit with some expected 
mockery and healthy banter from 
my fellow callsigns. On completion 
of my Admiralty Interview Board the 
selection board sat and looked at 
my suitability. After being selected 
I was soon loaded onto Petty 
Officer Engineering Technician 
(POET) course at Collingwood. 
This served as the initial part of 
my training and has provided me 
with a foundation level degree in 
electronic engineering which was a 
prerequisite for university.

The POET qualifying course is 
renowned for being long and 
arduous with certain similarities to 

SAFETy CATCH, CHANgE LEVER, OFF BERET!
By Corporal Michael Drewitt RM

In addition to the annual WETG update, two other short articles cover other activities and training centred in HMS Collingwood

Ops Room team in a learning 
environment prior to conducting it 
at sea with a live asset. Importantly, 
this training is in addition to the 
current training delivered, and aims 
to bolster the classroom theory and 
trials conducted at the Land-Based 
Test Site. All this combines to 
deliver a higher student throughput 
with improved training in the same 
allocated time.

Structured Look – the simulated 
environment also provides the 
capacity to inject equipment defects, 
with the effects being simulated 
in the Ops Room. In so doing it 
provides Command Advisors and 
System Engineers with a good 
insight into defect identification using 
the structured look method and 
demonstrates how the defects can 
affect platform OC.

SUMMARy

The MCTS facility presents many 
opportunities to improve the 
quality of training delivered to a 
number of WE courses. This will 
ensure that the trainees arriving 
at their units will be trained to 
the highest standards and who 
are ready to achieve operational 
success.

the old artificer qualifying course. 
Having no real experience or 
preconceptions of naval training 
establishments I felt slightly 
overwhelmed and daunted by 
the process. Luckily ‘Jack’ was 
on standby to offer similar levels 
of encouragement and support 
where my previous colleagues had 
finished. The course itself focused 
heavily on key engineering principles 
and was underpinned with a solid 
understanding of mathematics. 
Modules were taught at a steady 
pace and supported understanding 
by relating to real life examples 
with the practical implementation 
explained. As most, if not all of my 
engineering experience is based on 
RM or Army equipment, linking it to 
RN systems proved to be one of my 
biggest hurdles. Piecing together 
previously taught information then 
equating that to naval systems 
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enhanced my learning and 
understanding of the subjects being 
taught. The course then culminated 
in a five-week project phase. 
This was an excellent opportunity 
to apply all of the engineering 
fundamentals that I had been taught. 
The combination of design and 
build was extremely enjoyable with 
the success of the build adding to 
the whole enjoyment of it all. My 
efforts whilst on course saw me 
receive several awards: the Admiral 
Rutherford Memorial Prize, Armed 
Forces Communications Engineer 
Award and overall top student.

After successfully completing 
the POET course I decided to 
undertake some additional and 
extensive work experience. The 
aim of this was to consolidate my 
theoretical knowledge and enhance 
my understanding of equipment 

currently in use within the RN. 
My first port of call was HMS Iron 
Duke. Exposure to a Type 23 was 
the polar opposite of the LPH and 
LPD ships I was used to. Despite 
that, the ship’s extensive refit period 
offered plenty of opportunities to 
gain an appreciation/insight into the 
WE department. A combination of 
an excellent training programme 
and a proactive nature saw my 
knowledge rise exponentially. On 
completion of this, I moved to one 
of the RN’s more modern ships, 
HMS Dragon. Having just completed 
BOST, excellent platform knowledge 
was demonstrated by the Ship’s 
Company. It was this knowledge and 
expertise that I managed to absorb.

So where do things go from here? 
Despite a busy two year period, 
I can now say with a degree of 
confidence that I am half way 

there. This year will see me join 
the RN’s Defence Technical 
Undergraduate Scheme Unit 
based in Southampton. It is from 
here that I will be administered 
whilst conducting my final year 
of study at the University of 
Portsmouth. Whilst the primary 
aim is to successfully complete 
my academic studies, a great deal 
of emphasis will be placed on 
preparation for BRNC.

After completion of my degree I 
will then be attending BRNC for all 
three phases of training. This will 
provide me with the leadership and 
maritime knowledge required for 
the Fleet. It will be from this point 
that I will no longer be a Corporal in 
the Royal Marines. So off with the 
flashes and globe and laurel cap 
badge, and on with the new, ready 
for life in blue.

The Collingwood Museum has 
moved from the old buildings 
by Liverpool Road Gate to its 
new home at the eastern end of 
Marlborough Building, in what was 
previously the Education Centre 
and Library. It has been rationalised 
and re-branded as the “Historic 
Principles Collection” and will 
be used as a valuable teaching 
aid to augment many training 
courses as well as preserving 
the WE branch history. With an 
emphasis on improving training 
the exhibits will play an integral 
part in understanding radar, sonar 
and communications engineering 
principles. Many of the core 
fundamentals on which modern 
technology is based have remained 
the same throughout the years 

and older equipment, generally 
being bulkier and easily accessible, 
provides students with the 
opportunity to view and understand 
its operation.

Although the move is complete 
there is still much to do in order to 
transform the new facility into an 
impressive exhibition, which will 
both interest and inform a wide, 
diverse audience. This work will be 
coordinated by Lieutenant James 
Clarke RN, the Museum Liaison 
Officer, but will largely be completed 
by an enthusiastic group of 
volunteers, most notably Lieutenant 
Commander Bill Legg (Rtd), who 
have given up a great deal of their 
personal time and support over 
several decades.

It is hoped that part of the 
Collingwood Heritage Collection 
will be opened in July 2013. It will 
add real value to training as well 
as attracting a variety of external 
visitors to the establishment and act 
as a repository of information for 
keen military technology enthusiasts 
long into the future.

THE COLLINgWOOD HERITAgE COLLECTION

From here .................................to here

SPOT THE gLITCH

If you failed to identify the problem 
shown on Page 36, look more 

closely at how the overload relay 
is held in the closed position 

(highlighted).
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WO1 ET (ME) Archer took up the appointment as the Naval 
Engineer Warrant Officer in January 2012. Over the last year 
Dan has visited many engineers and technicians throughout 
the air, submarine, and surface communities, in a variety of 
places of work ranging from the lower plates of a submarine in 
Devonport to the dockside in Bahrain. He reports directly to the 
Chief Naval Engineer Officer on the engineering and personnel 
issues that affect us all on a daily basis. His full biography can 
be found in the Summer 2012 edition of TNE.

ONE yEAR 
AND THREE LAPTOPS LATER …

WO1 DAVID ‘DAN’ ARCHER
NAVAL ENgINEER WARRANT OFFICER

Over the last year I have been 
endeavouring to meet the challenge 
set by the Chief Naval Engineer 
Officer (CNEO) at the 2012 
conference – in 18 months, to 
get to all the places where Naval 
engineers are employed. At first it 
sounded like an invitation to indulge 
in military tourism.

The first few months in the post 
were spent organising the future. In 
short order I had to become my own 
driver, travel agent, visit organiser 
and caterer. Fortunately for me 
everyone I came across in the early 
days was forthcoming in helping me 
achieve my aim.

Once settled in the post, with 
a phone number and a laptop, 
the round of visits and meetings 
began. After visiting Abbey Wood, 
Faslane, Portsmouth and a Defence 
Technical Undergraduate Scheme 

unit in one week I realised that I 
needed to take charge of my diary. 
It would not be my intention to 
prematurely depart this mortal coil 
and not collect a pension. Now that 
the tempo of the job has settled 
down I still find myself travelling 
many miles each week, sampling a 
variety of hire cars along with every 
sort of accommodation the RN 
has to offer. Even as a WO1, you 
sometimes have to share a cabin 
ashore and suffer DII issues – your 
pain is my pain.

In March 2012 I attended my first 
meeting of the Engineering Flag 
Officers. My initial thoughts were 
that I would be there to listen and 
nothing else. Nothing could have 
been further from the truth. I was 
invited to sit at the right hand of 
the CNEO and asked the opinion 
of the rating cadre on all manner 
of things. This situation prevails; 

make no mistake, the views of all 
engineers and technicians are aired 
at Flag level. I probably get more 
time talking freely with the CNEO 
than all of his senior officers. Our 
conversations are always open and 
honest, both holding the mantra of 
‘truth to power’.

Over the course of my visits I have 
not been surprised at the amount 
of angst that relatively minor 
things are causing our engineers. 
The provision of basic safety 
equipment, such as ear defenders 
and steaming boots, should be a 
given. There is no excuse for not 
providing our people with these 
items, although there are some that 
simply don’t get the need to support 
our people. As engineers we have 
a part to play in putting this right. I 
would ask you to invite those that 
are not giving you what you want 
to come and see what you do on a 
daily basis. For a civil servant sat 
at a desk in Abbey Wood, it can be 
difficult to visualise the challenges 
of undertaking a Fleet Time Support 
Period just prior to deploying.

On the personnel front, over the 
last twelve months the focus from 
Navy Command Headquarters 
has shifted from redundancy to 
retention. People are beginning to 
listen to what engineers have to say 
about their employment, training 
and careers. There is a great deal 
of work being undertaken in many 
areas to improve our lot, which 
has to be done if we are to have a 
sustainable branch. Unfortunately 
most of you have had no exposure 
to the content of these work strands 
and for many the change will come 
too late. I would like to think that 
those of us that are here and now 
will become part of that change 
and make ourselves heard. Rest 
assured that change for the better is 
on the way.... a variety of hire cars ...
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We need to begin to look to 
the future of naval engineering 
and be part of it. There is much 
good news such as the Queen 
Elizabeth class, the Successor 
Project and the wholesale change 
of aircraft types for the Fleet Air 
Arm. When I engage with those 
working on these new projects 
they always inspire me with their 
enthusiasm and professionalism. 
This enthusiasm can also be seen 
amongst our trainee officers and 
the Part 2 Engineering Technicians 
in the lead schools. These people 
have much to offer the Royal 
Navy and those of us with lengthy 
service should seek to nurture this 
talent.

Career progression and promotion 
are discussed at every chat I have 
with engineers and technicians. 
To be brutally honest you need 
to take charge of your own 
career, especially when it comes 
to reports. Ensure your report 
contains evidence of what you 
have achieved in the last reporting 
year, and it amplifies that evidence. 
Reporting Officers should ensure 
there is no conflict in the text 
between each other and align 
their people. Collectively we as 
engineers must make the reporting 
system work for us.

Over the last year there has 
been much discussion over 
professional registration1. The 
CNEO sent out a letter challenging 
us to become professionally 
registered. Registration 
is a clear demonstration 
that you have achieved an 
internationally recognised level 
of professionalism. When this is 
discussed the comment is always 
made ‘Why doesn’t the Navy 
pay for it then? In short, unless 
there is a Service need for a 
person to become professionally 
registered then the Service will 
not pay for it. Admittedly there are 
a small number of appointments 
where professional registration, 
usually as chartered engineer, is 
mandated and these are the only 
posts that are funded. For the rest 
of us it is a case of paying the 
fees but please look upon this as 
1. See article in Autumn 2012 issue of TNE.

an investment in your career and 
future.

On 14 March this year we 
held an engineering seminar 
at HMS Sultan2. The turn out 
from engineers across all three 
environments was heartening 
with the seminar and dinner 
being oversubscribed. It was 
by far the best seminar I have 
attended in my career. Like many 
others I came away feeling we 
had achieved something. As a 
community we were listened to 
and have taken the first steps 
towards putting right some long 
standing engineering problems 
and making our branch fit for 
purpose. The purpose of the Naval 
Engineering Strategy is threefold:

• The strategy forms a subset 
of the Future Navy Vision 
and interacts with other work 
ongoing across Defence.

• It seeks to define a route to 
ensure Naval Engineers of all 
rates and ranks are able to 
maximise their contribution to 
the sustained success of the 
UK’s maritime operations.

• It aims to provide coherence in 
approach across a number of 
areas that collectively improve 
the Royal Navy’s operational 
‘edge’ by improving availability 

2. See article on page 2 of this issue.

of equipments, systems and 
platforms.

The seminar signalled the end 
of the Engineering Flag Officers 
Meeting and the standing up of 
the Naval Engineering Board. A 
board that will have the teeth; the 
teeth will come firstly from our 
tribal head, the CNEO, who will sit 
on the Navy Board. Secondly, the 
Naval Engineering Board will have 
executive powers to better shape 
our support arrangements, to allow 
engineers to influence the design 
and procurement of equipment, 
manage risk appropriately and 
most importantly manage our 
people.

Over the last year my greatest 
enemy has been rumour. I am 
always in awe of the incredibility 
of some of the ‘dits’ that find their 
way to me. What I would say is 
that if you hear a rumour and want 
it clarifying, then do it through the 
divisional system. If you feel that is 
not appropriate, contact me and I 
will aim to set the record straight.

We have across the branch an 
extremely strong ethos and a 
culture of professionalism in getting 
the job done. I would ask all of you 
to impart this culture and ethos to 
those new to the branch. Finally, 
remember that the workplace is the 
finest classroom for an engineer – 
and stay safe.

... we held an engineering 
seminar at HMS Sultan
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