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| Leading Seaman Gary

Drainville of Halifax, N.S.
A% snapped this winning portrait

5 # N of LS J.B.Y. Menard "putting

M on a snort" for the last time
Ea before HMCS Ojibwa’s final

sailpast in May 1998.
| (First Place $150)

Our photo contest brought in
50 great photo submissions.
Turn the page to see the rest
of the winning entries.

Also:

e Converting TSRVs into Diving Tenders

o Forum: How important is the Divisional System
to morale?
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The Rest of our
Photo Contest

"HMCS Edmonton" (Second Place $75)
by CPO2 Ken Levert, HMCS Protecteur

""Medevac" (Third Place $25)
by CPO2 Doug Morris

(Submitted by PO1 David Ross,
CFB Borden)

-";:s:%g.

"HMCS Calgary in Drydock"
(Category: Equipment $25)
by PO1 David Ross, CFB Borden

"HMCS Ontario"
(Category: Ship/Vessel $25)
by Cmdre (ret.) W.J. Broughton, Ottawa

""Damage Control School Esquimalt"
(Category: People $25)
by MBdr Jon O’Connor, LFCA Headquarters
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Guest Editorial
A Change of the Watch

A personal retrospective by Captain(N) Gerry Humby, CD

ooking back, it seems quite officer have even been instrumental in
amazing to me that more than 37part of it.
years have whizzed by, seem- Some of the biggest changes have

ingly at the speed of light, since | began been cultural. As an AB sonarman

221 nz\ézl nfg:]e;tr Iii/lacsmerrﬁvxt:ﬁir:ﬁe ordi- “maintainer/operator” in the three-year

thoge salad days in what was then the old HMCSGatineaun 1962, the chances
: : of me seeing an officer in the course of

Royal anadlan Navy, when kit musters, my daily worgl]< were zero. Officers would

boot polish and parade grounds were myonly be spoken to if they troubled to ad-

dally_fare, |t_w0ul_d have been quite im- _dress you, and as a general rule they
possible to imagine that at the end of th'sdidn’t They were in the main unpleas-
great adventure | would be a full naval : . )

, . antly snobbish, and in some cases un-
captain, leading a huge and complex or- : R T el
ganization such as Fleet Maintenance poplIJIar Wgh thz_shlpcsl corlnpr;\]nyh ddls
Facility Cape Scottl have been privi- tinctly un-Canadian. Clearly this had to

. : change, and of course it did — radically.
leged to share the journey with some trul ! o :
wonderful people — some of the finest éy the time | was commissioned in 1973,

pecpl i country has ever prouced e VNSO o e warcioomwas vy,
and it has been great fun, too (which is P y

why, | suppose, the 37 years have passé@proved social attitude.

so very quickly). | am happy and con- The sixties brought many other signifi-
tented, and now that | am at this end of cant changes to the navy. On board

my career | can confidently report that thedMCSColumbiain 1965, we were half-
marvellous and extraordinary journey haswvay across the Atlantic on our way to
been worthwhile. join our NATO cousins in the first Stand-
}ng Naval Force Atlantic squadron when
we hoisted the new maple leaf ensign for
the first time. Unification of the Forces
followed, and as a navy we gradually dis
tanced ourselves from our Royal Navy
roots. By the late sixties we were moving
from vacuum tube technology to solid-
state and digital electronics, and | was in
the thick of it with such uniquely Cana-
dian development projects as hydrofoil
VDS, ASROC, and AN/SQS-505 digital

The navy | joined in 1961 was a smalle
representation of that which saw us
through the Second World War, but the
people who were training us had served
in the North Atlantic convoys, and were
passing on the fruits of their hard-won
experiences. In those days most of the
sailors in our ships still sleptin ham-
mocks, not bunks, and our pay was
handed to us on top of our doffed caps.
Technology (especially in the field of .
electronics) was a crawling infant, and display sonar.
even though Sir Frank Whittle had pat- Throughout the 1970s and early 80s
ented his gas turbine in 1930, the idea of my career on the waterfront progressed

dustry was indeed an education. | fol-
lowed this with a three-year stint as
DMCS 2 (Surface and Air Weapons) dur-
ing which time we were prime movers in
NATO Sea Sparrow, and then it was back
to the Coast in August of 1990, just in
time for Op Friction. Shortly afterward, the
pace began to get really exciting as our
long-awaited new patrol frigates and mari-
time coastal defence vessels started arriv-
ing at a breathtaking rate. Not only that,
but the navy began a major restructuring
ashore which saw my own organization
shrink from 2,200 people to 1,100 during
my five-year tenure. Even more exciting
times lie ahead as we anticipate the arrival
of the first twoVictoria-class submarines
from the U.K. next year.

As | close out my own naval career,
the message | would like to leave our jun-
ior personnel is that your future can be

just as full of adventure, opportunity and

enjoyable challenges as mine has been.
But you must always remember thgbur
attitude is the only difference between an
ordeal and an adventureln my estima-
tion our navy has the finest calibre peo-
ple, sound leadership, and a fleet of

world-class warships.

The other day when someone asked
me if | had any regrets, | hastily replied,
“No.” On reflection, however, as | prepare
for the change of the watch, | do have
one regret — that | cannot do it all again.

You have the watch!

-

propelling a warship with an airplane en- first at sea and then ashore through UCSon pehalf of the entire military and
gine was still only in gestation. Over the and ADLIPS, after which | went to Ottawacjyjlian naval support community, we wish
years | have witnessed enormous chang join the Canadian Patrol Frigate Projectserry Humby fair winds and a following

in the navy, and as a sailor, engineer andn 1983. Dealing with the captains of in-

sea. You stood a good watch! — Editor]

correspondence will be considered for publication.

TheJournalwelcomesinclassifiedsubmissions, in English or French. To avoid duplication of effort and to ensure suitabili
of subject matter, prospective contributors are strongly advised to ddrededitor, Maritime Engineering Journal, DMMS,
National Defence Headquarters, Ottawa, Ontario, K1A 0K2, Tel. (819) 997-933%fore submitting material. Final selection
of articles for publication is made by th®irnals editorial committee. Letters of any length are always welcome, but only signd
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Commodore’s Corner

Prefacilitated Contracts —
Navy Is Proceeding with Caution

By Commodore J.R. Sylvester, CD
Director General Maritime Equipment Program Management

cal Support Seminar included a ment, unique services, etc. — which havéouse. In most cases, we are simply con-

lively debate on the subject of to be done in-house. Of course, it would solidating R&O, supply arrangements,
prefacilitated contracts (PFCs), now the be false economy and frustrating if our FSR support and documentation services
preferred support method of the Materiel contract administration were to absorb that have already been contracted to in-
Group. Two concerns were tabled: first much of the time saved, and this is wheradustry, but in many separate vehicles.
that we, the technical community, are prefacilitated contracts come in. By bun- Where a PFC is to include work currently
“contracting-out our bread and butter;” dling contract work into larger packages done in-house, consultation will take
and, second, that PFCs represent alter- than in the past (e.g. one PFC to cover place. For incremental new equipment,
nate service delivery (ASD) without con- hitherto separate contracts for R&O, and even ships like the MCDV, we have
sultation or process. TIES/FSR, spares, data warehousing, andtilized large omnibus support contracts
so on), PFCs should reduce both the  from the outset because it made sense to

On the first concern, we must accept .
that the world, industry and government fil(r)r:]ount and cost of contract administra- do so as part of a new procurement.

policy have all changed. The Canadian With all of this in mind, | remind you
government “built” this country’s first The issue, therefore, is not with PFC that the overall objective is to provide the
railway, the St. Lawrence Seaway, and sophilosophy, but with the volume and typemaximum amount of support for every

on, but contrast this with the recent con-of work to be included in a prefacilitated budget dollar we receive. | simply will not
struction of PEI's Confederation Bridge contract. A number of you have sug-  recommend to CMS or ADM(Mat) prefa-
and Ontario’s highway 407. The trend is gested that downsizing and future con- cilitated contracts, or any other contracts
clear: nowadays, if industry has the re- tracting-out will render us incapable of  for that matter, which do not achieve
sources and expertisdustryshould do being a smart customer, meaning that ex-value for money.
the work. Government should be as smallperience irdoingsome work is a prereg-

as possible, and should “steer, not row.” uisite to proper specification and analysis

I ast April's MARLANT Techni-  authority, planning, contract manage-  affects work currently conducted in-

x
DND and the CF are no exception. Since of contract deliverables. | fully agree -
our downsizing, we no longer have the there is a limit beyond which we must not
human resources to do as much our-  go if we are to remain capable of offering
selves, which means weustcontinue to  knowledgeable analysis and independent
contract-out work that is economically  advice to our navy and our government. |
and effectively delivered by private in- am very conscious of this responsibility
dustry. and we will proceed with caution.
In-house we now focus on the “war- On the second issue — PFCs as alter-
rior” aspects of the military role, and on nate service delivery — it is not our in-
the “smart customer” activities — design tent to bypass the ASD policy if a PFC
HMAS Westralia Fire:
Board of Inquiry report available on Internet
was reading th&laritime Engin- Inquiry report, | concluded that a) itwas | think it would be a real service to the
eering Journaltoday and started the best BOI report I'd ever seen, and b) Mar Eng community to publicize the re-
thinking about Cmdre Mack’s com- there were a lot of great lessons in it port and its website: http://www.navy.

ments about the fire on board HMAS  about engineering practice, and mistakeggov.au/9_sites/0195/boi/report.htm
Westraliafl Commodore’s Corner, Feb. that arise from making assumptions Sue Dickout, DMSS 2-4, Ottawa.
1999 ). On reading th&estraliaBoard of ~ (pretty much what the commodore said).
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Francis in the Navy?

ary 1999 edition of théournal, hog article photo. It is definitely one of  the drydock gates at St. Nazaire, thus pre-

and have noticed what | believe to the Town-class destroyers, as evidencedluding the use of the dock as an Atlantic
be an incorrectly captioned photo. In theby its very distinctive bridge superstruc- docking facility for German capital ships
Hedgehog article on page 20, | think the ture. The lower portion is the configura- such asTirpitz.

I have just been reading the Febru- HMCS*“Fort Francis” (sic) in the Hedge- fied to look like a German vessel, rammed

ship depicted is one of the ex-American tion as per the original build of these
“four-stackers” named after Canadian  ships, and the upper portion is as modi-
cities and rivers: HMC shipdiagara, fied in Canada in WWII.

Annapolis Hamilton etc. Definitely not The Town class in RCN service num-

Fort Frances which was an AIgerine- - ereq eight (among them being HMCS
per. “St” Francis). These ships were a por-

| do enjoy theJournalvery much. Is  tion of the 50 ships transferred from the

Given the evidence, | think it is safe to
presume the ship in the photo is HMCS
St. FrancisRegards;,— Pat Barnhouse,
DSTM 3, Ottawa.

-

there a chance of getting excess copies United States to the United Kingdom dur-

sent to the Warfare Centre? LCdr
Doug Thomas, Editor of Maritime War-
fare Bulletin, etc., Halifax.

ing the fall of 1940 in the “destroyers for
bases” deal (Argentia, Bermuda, etc.) to

numbers until sufficient corvettes (and
ice. Perhaps the most famous of these

“four-stackers” was HM®ampbeltown
which, loaded with explosives and modi-

MacPherson’s Ships of Canada’s
Naval Force&that it is definitely
notthe Algerine-class minesweeper

I can now confirm, after consulting

Forum
Engineering Recognition

Article by Cmdre W.J. Broughton (ret.)

Maritime Engineering Journal sure that | would not have stayed in the
and appreciate being kept on the navy for 37 years.
mailing list. | was particularly interested in
Lt(N) M.D. Wood's open letter in the Oc-
tober 1998 issue. Engineering recognitionn
is, of course, a long-standing debate anq?

I continue to enjoy reading the gone into effect. And, on reflection, | am

When | was sent on Course |l of the

1967, | pursued my interest in the sta-
s of engineering within the service by
electing, “Dual-professionalism in the
Canadian Armed Forces” as my major

perhaps your readers would be intereste
in some personal recollections from what
is becoming the distant past!

Maritime engineers have come a long ined. It is important for clarity to know

way since 1964. That was just two years that | applied the term “specialty/special-

after | completed my naval architectural
degrees at M.1.T. You can imagine my
consternation when the navy considered
establishing a restricted duty list on the
recommendation of the Tisdale Report,
according to which any officer with a PG
degree would be too specialized to rise
above the rank of commander! | submit-
ted my concerns and a rebuttal quoting
the M.I.T. calendar which specifically
stated that the purpose of postgraduate
studies was tdroaden(and deepen) the
student. If integration had not come
along, the intended policy would have

ist” to all officers (i.e. we are all officers
| concluded that the first group, con-
valid considering they were almost com-
pletely divorced from the prime warrior

function of integrating available man-
power and equipment into an effective

4

help the RN close the gap in escort ship

later, frigates) could be brought into serv

sisting of doctors, dentists, lawyers and
chaplains, enjoyed a civilian view of their
dual-professionalism in the CF, which was’

fighting system. Hence, the policies of the
time — particularly with respect to profes

sional pay for doctors —were considerec{

[A good eye, gentlemen — the four-stacker
HMCS St. Francisit is indeed! A case of
mistaken identity on the part of your
production editor. My apologies to Dr.

Douglas, and also to the Directorate of

History and Heritage who had correctly
identified the photo in the first place! —
B. McC]

to be valid. Little has changed for them
since then, other than to put them on the
three-phase career employment scheme.

The second group | examined was air

newly integrated Staff College in Toronto force officers. At the time they received

extra pay throughout the rank structure
even if they were flying a desk and only
putting in minimum hours to maintain
their flying qualification. (Needless to say

paper. Three particular groups were examktook a dim view of this.) | concluded

that their dual-professionalism waipo-
lar, in that they received most of the ben-
efits of both the civilian and warrior

first and then have a particular specialty) approaches to dual-professionalism.

Hence, | wrote, “Both pilots and naviga-
tors must come under similar approaches
to their professionalism as do engineers
.flying pay must be eliminated except as
a risk pay when on flying duty, and status
and career opportunities must be equal-
ized between pilots and navigators and
between aircrew and other specialists.” In
effect, | was saying that their professional
obligation to be professional in the war-
ior role was no different from the obliga-
ion of engineers in theirs. As an aside, |
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drew attention to my discovery that navi-ism.” Again you will notice that I called  almost as much my time in engineering,
gators were even worse off than engi- the warrior group a specialty, too, in an and it certainly aided my career. | hardly
neers in terms of rank status. Strength effort to seek more parallel treatmentin see “purple jobs” (we used to call them
figures showed 73 percent as many navipersonnel policies. Such an approach, | “green jobs”) agliluting one’s engineer-

gators as pilots overall, but only 10 per- stated, meant unprejudiced personnel ing professionalism as Lt(N) Wood sug-

cent as many generals. policies, including the following for the  gests. The question of extra pay will
, . engineering group in particular: always reappear, but | still believe MARES
? - ;
But what about engineers? First, | ar a. no extra pay; would lose far more than they would gain

ued against the then recent thinkin ) , . X
\g/]vithin tﬁe navy to train all officers (in-g b. equal opportunity for promotion to by taking that route. Theuid pro quo

cluding engineers) for command at sea, 21l billets not requiring a warrior expert; would undoubtedly be limitations on both
For most. | said. it was “an unattainable  C- realistic job requirement specifica-  job and promotion opportunities.

myth and an unnecessary requirement. ti0NS and posting opportunity, particu- Finally, | see the question of profes-
Dual-professionalism of all specialists ~ 1@rly with respect to opening up certain - gjgna| registration as a matter of personal
must be based on professional ability in fraditional warrior billets which need not  chjce. In my experience we were always
only one specialty, be it engineering or P& restricted to the warrior group (persongncouraged to join appropriate profes-

the management of violence, coupled "€l being an outstanding example); sional associations such as the Society of
with an underlying professionalism in d. promotion percentages in terms of Naval Architects and Marine Engineers,
terms of motivation to the service.” As farnumbers and time-in-rank on par with the the Engineering Institute of Canada, the
as treatment was concerned, | noted thavarrior group; and Association of Professional Engineers of
engineers fell into two subgroups — “the €. staff training percentages on par  Ontario, etc. Senior officers, military and
traditional military engineers and gunneryWith the warrior group. civilian, were always willing to endorse

specialists who had a consistent warrior  Although at the time | thought | was ~our qualifications. Lt(N) Wood's letter
treatment of their dual-professionalism  «\whijstling Dixie,” I think it is fair to say brought back many memories. It is good
based on their long history and their inti- that much was redressed, not that | had to see junior officers taking their MARE
mate association and training for the congnything to do with itThe navy in its wis- role and their professionalism seriously,
duct of battle,” and “the variety of new  dom adopted a “Best Sailor” approach, ~and being prepared to speak out on such
engineers which have emerged inthe  |argely due to the foresight of vice-admirals@n important and personal topic.

twentieth Century...Whose status, employjock Allan and Chuck Thomasy and

ment and career opportunities failed to recmdre Ray Rosslying pay was changed,
enforce either a warrior view or a civilian - aithough probably more for budgetary
view. The result was considered to be a reasons than for considerations of sound
neutral view in that the new engineers  personnel policies, and “any” positions Cmdre W.J. Broughton retired from the
derive few of the benefits and most of theyere worked into the preferred manning navy as DGMEM in 1990.
disadvantages of both the warrior and |ists of engineering classifications. | my-

civilian approaches to dual-professional- self enjoyed my five years in personnel

[

The Naval Divisional System and its Fundamental
Importance to Morale in the Navy

Article by Lt(N) Keith Coffen

an article for tharitime Engi- to the combat systems MOCs, and work leadership tool, yet in my opinion it is

neering Journabecause the navy is needed virtually everywhere in the suffering as a result of inattention from
has begun to encounter significant diffi- navy to ensure these occupations do nahe officers who are supposed to lead it.
culty in retaining properly qualified and become more critical than they already
experienced CSE technicians. As | underare. Certainly, the recent pay raises and
stand it, last year there were 36 unplanndate proposed cost of living allowance will
releases of NE Techs and 13 unplanned help to resolve some of the problems, bu
releases of NW Techs from the West  there is more to do than simply throw
Coast alone. At the Eastern Region Navaioney at the problem.
Technical Support Seminar held at the end
of April, Cmdre Davidson and Cdr Bell of
DGNP presented a bleak outlook for all
technical trades on both coasts, as man
ning shortages are expected to continue
throughout the next five to, possibly, ten

I have chosen this moment to write years. Manning problems are not uniqueto improve. The divisional system is a key

| will preface my remarks by saying
that my views have been formed from a
{elatively short, four-year period of obser-
vation, and it may be that many of you
who have the benefit of greater experi-
ence will disagree with my point of view.
Itis my belief, confirmed to some So be it. My intent is less to convince
extent by discussions with the sailors in everyone that the navy is in dire straits
Huron, that more important to our sailors than it is to prompt discussion about the
than pay — is leadership. Our leadershipdivisional system among the officers
especially at the junior officer level, needsharged with its upkeep.

MARITIME ENGINEERING JOURNAL JUNE 1999 5



The Divisional System less of the burden we assume by doing s GNP or any other element of the Person-

I recently read a book by historian | have observed officers fail to meet M€l system. In reality, we have in those
David Bercuson, entitledSignificant one or more of these general principles MEEtiNgs an ideal forum in which to air
Incident [McClelland and Stewart, 1996]. regularly throughout my brief career. We SOMe Of our concerns for our sailors. We
While his book focuses primarily on the are busy peop]e, and it often seems undé]_ave an Obllgatlon_ as officers tO focus
army and its leadership challenges, somesiraple to take time out to deal with prob- MOre Of our attention on our sailors and
thing he said struck me as appropriate tojems that seem to have no immediate €SS On ourselves, whatever the perceived
the navy also: import. We need to remember that failure personal costs may be. Wh_|le 'the con-

Problems with family life, difficulties to deal promptly and satisfactorily with  CE'NS are raised by and for junior officers

with career management systems,  such concerns will have a cost in terms ofU"ing these meetings do have validity, |

complaints about poor equipment,  the regard our sailors hold for us. There iguestion whether the voices complaining
and gripes about officers and  always off-duty time to catch up on work Most loudly about promotions and so-

NCOs...are anormal partofarmylife.  that may have shifted to the right as a  Calléd “deep” selection are in fact those

When soldiers believe that their  result of a divisional matter. Officers most deserving of either promotion or

leaders...care about them and appre-  should be prepared and expected to ~ S€/€Ction. By complaining so loudly about

ciate their sacrifices, the complaints  spend that time. our own problems, we demonstrate a cer-
mean little. tain blindness to the basics of leadership

. . o The proper application of the divisional and our responsibilities as officers — our
It IS my view that the d|V|S|Ona| Systemsystem IS mare |mp0rtant to us than any ShipS, our men, Ourselves, isn:t It?

is of paramount importance to the navy technical issue we might ever face. It has

because it is our demonstration of such however, been my observation that man))bonclusion
care and appreciation. The purpose of thgivisional officers have a tendency to The divisional system is one of the

divisional system is to foster loyalty to  hold the divisional system as a subordi- things makes the navy unique. It is not
the navy and to build the morale of our  nate concern to “their real job,” which is found in private industry, and the reason
sailors by seeing to it that their concernsyjewed as strictly technical, or in the casdor this, mutinies aside, is that the navy is
as individuals are met. In the absence of gf our MARS brethren, strictly opera- (or is at least supposed to be) comprised
proper measure of care applied to the wetipnal. | think it should go without saying Of better leaders than would be found in
fare of our sailors, morale begins to de-  that no matter how good an engineer or the average private company. The divi-
grade. The ultimate manifestation of suchactician we may be individually, we run ~ Sional system is a formal demonstration of
degradation would be mutiny, like those  the risk of being unable to accomplish ouPUr concern for our sailors and our com-
which prompted Admiral Mainguy to rec- mjssjon by not demonstrating strong ~ Mitment to their well-being. Itis a guaran-
ommend that the navy institute the cur- |eadership. Strong leadership builds mo- te€ that we will put their concerns ahead
rent formalized system for the welfare of rale and a genuine desire to accomplish of our own. The divisional system, when
our sailors. Today, however, itis much  the mission in the hearts and minds of ouproperly applied, will win loyalty and

more likely that degraded morale will re-  sajlors. There is more to leadership than build morale, which is of course what it
sultin sailors simply walking away from  simple technical or operational skill. Cer- Was designed to do.

the navy, or taking on an “eight to four” tainly to win the respect and trust of a Junior officers have a vital role to play
attitude, both of which are essentially  sajlor, an officer must excel in his or her  in upholding the divisional system and
what we are seeing. For those of us whoarea of expertise, but this is not enough. using it to serve the needs of their sailors
would blame that on the sailors, | offer  officers must also concern themselves  thereby setting a positive tone in the day-
these words from Gen. Jacques Dextrazeyith, and be very visibly seen to be con- to-day working environment in the fleet.
(CDS, 1972-77) who once saidffere are - cerning themselves with, the well-being e are, in an era of scarce resources and
no bad soldiers — only bad officérs.  of the teams they lead, without whom theincreasing workload, as pressed for time
Reduced morale degrades our capabilmissionwould either not be accomplished, as anyone, and it does indeed require a
ity as a navy to accomplish any given  or would be accomplished at greater fiscal great deal of effort to make time available
mission by robbing us of people, or by ~or human cost than necessary. to every member of our division. The fact
redUCing the Wi”ingness of people to | have attended three of the so-called remains, however, that this is our duty
work to their full potential. Morale must  «nior officer” symposia, now, and while Officers are officers not because of their
be a fundamental concern for any leader g5ch meeting was more than three hourseducation and training, so much as be-
with a mission to accomplish, and the di- |ong not one minute of that time was ~ cause of their greater commitment to duty
visional system is the naval leader's tool gnent discussing issues that affect our and their ability to lead. We need to ask
for building morale. sailors. Instead, we tended to focus in- Ourselves regularly whether or not we are

As | see it, there are three key elementsgard on a steady stream of complaints doing the best job we can for our sailors,
to the proper application of the divisional about promotions, pay, and ORO or HODand act according to the honest response.

system: selection. | am as guilty as anyone else in ,
a. Being available at all times to hear this matter, having rationalized that the L
the concerns of our sailors; forum was really for junior officer issues -

b. Allowing the sailors to speak, and and that it would not have been appropri-
listening carefully to what they have to  ate to raise other concerns. Lately, how- Lt(N) Coffen was, until recently, the
say; and, ever, | have begun to ask myself how  Assistant Combat Systems Engineer in
c. Acting in their best interest, regard- often, as junior officers, we get access toHMCSHuron.
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The Canadian Navy’s Solution to

Simulation-based Comman
Training

d Team

Article by LCdr Steven Yankowich
ith the introduction of 12
Halifax-class frigates into

Wthe fleet, the Canadian na-
vy'’s operational capability has undergon
a significant revitalization. To fully realize
the potential of the technology employed
by this class of ship, a comprehensive
and modern training system must be es-
tablished. The core of an effective naval
training system is command team training
and the Canadian navy’s Operations
Room Team Trainer (ORTT) is designed t

fulfill this critical role. This paper de-
scribes the unique and cost-effective ap-

TACTICAL
ENVIRONMENT

STIR FCS

GEOGRAPHICAL
ENVIRONMENT

METEOROLOGICAL
ENVIRONMENT

LINK

cls

RADAR

=
o T

proach through which the ORTT is being
designed and implemented.

230

Background » =
’ H . b L .
Canada'Halifax-class frigates employ TORPEDO CM SONOBUOY HMS
a fully integrated combat systems archi- | CANTASS .
tecture in which all shipborne control, :
sensor, weapon and communication sys; OCEANIC .*

tems are interfaced to the central com-
mand and control system (CCS). The CC
is comprised of 22 AN/UYK-507 digital

ENVIRONMENT

computers, executing compiled CMS-2
software in an SDX real-time operating
system environment. The computers are marine, anti-surface and anti-air warfare
deployed in a distributed configuration operations in a realistically simulated
and networked together via a triple-redunmultithreat, multiplatform time-stressed
dant, four-channel serial data bus. The environment. It must present dynamic
integrated system performs the functionssimulations of tactical engagements to
of navigation, target detection, acquisi- exercise the team in picture compilation,
tion, tracking, classification, threat analy- procedures, operations and the executio
sis and evaluation, localization and of tactics in a variety of simulated sce-
engagement. The system is capable of narios which may occur during peace or
automatic threat response up to and in- wartime conditions. To satisfy the train-
cluding weapon firing. ing requirement, the ORTT must be capa
The command information organizatiorP!€ of providing simulated natural and
(CIO), or operations room team, is com-  tactical environments necessary to sup-
prised of 11 operator positions (includingPort operator interaction with high-fidel-
the bridge officer of the watch) which in- ity communication, sensor and weapon
terface to the CCS through multifunction SystemsKig. 1).

display consoles. The displays provide sjmulation Requirements

the principle opgrator—combat system inf The ORTT must provide a realistic
terface and facilitate command of the Shlptraining environment in which the full CIO

Complatonof i factcal pctre and ieams o o ndependeHlfaciass
ons P IOships (herein referred to as “cubicles”),
: accessing a common scenario, perform
The ORTT is required to provide CIO their individual and collective processes
team training in command, control, com- through interaction with simulation-
munications and intelligence for anti-sub-driven equipment systems which accu-

Fig. 1. Simulated Ship’s Tactical Environment
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rately reflect actual shipborne command

and control system functionality. Specific
systems requiring high-fidelity simulation
include:

» Radar video — mode dependent ren-
dering of contacts, coastline, chaff, jam-
fhing and environmental clutter;

* Interrogation Friend or Foe (IFF);

e Link-11;

» Weapon, electronic warfare (EW) and
acoustic systems interface and control;

* Fire-control (FC) system interface and
control;

» Navigation system interface and cu-
bicle simulated ship (ownship) control;

« All operations room panels and dis-
plays;

« Integrated internal/external communi-
cations system, including all transceivers;
and

* Visual rendering of the simulated ex-
ternal environment to the OOW, including
visual display of contacts, coastline, sea
state and other environmental conditions.



Trainer Control Requirements being executed. Prior to a training exer- cally interact with the cubicles’ CIO teams
Trainer control is required to support Cis€, instructors must be able to script a as either a neutral, friendly or hostile ele-

scenario generation and execution, oper&cenario, allocating roles, tasks and ment. Gamepieces not specifically control-

tional environment simulation, and real €vent-dependent behaviour to selected led by gamepiece operators must behave

time monitoring of the CIO team perform- gamepieces. in accordance with scripted, event-driven
tionality is comprised of three roles: role of the ships’ fire-control, electronic  Debrief Requirements

instructor, support station operator, and \arfare, acoustic warfare, and ship con-  Selected portions of monitored data
gamepiece Operator' trol subteams. They must EXChange infor'(both voice and Visua|) must, at the in-

Instructors must have the ability to  mation with the CIO team via the internal structor’s discretion, be recorded during
monitor the actions of all CIO members inship communication nets, configure the the execution of a training session. At the
both cubicles, with any four positions ~ simulated weapon and sensor systems igonclusion of the training session, the
being monitored simultaneously. Instruc- accordance with the direction of the CIO jnstructor must be able to compile and
tors will use this monitoring function to  team; and with the aid of semi-automatic execute an integrated debrief whereby all
listen in real-time on any communication detection mOdeIS, input track data to the the recorded data is p|ayed back in a for-
circuit; view in real time the tactical pic- appropriate cubicle CCS. mal instructional setting.

ture compll_ed at e_ach CIQ member sta- Gamepiece operators control the Scaleability/WAN Requirements
tion; and witness in real time each ; s i
s . X movements and actions of individual he O b leabl ;
member’s interactions with panels and - The ORTT must be scaleable to in-
. AR simulated gamepieces. They must have P : : L
displays. In addition, instructors must th bility fcinate | " I clude additional cubicles situated in dis-
€ capabliity to participate in externa parate geographic locations. To expand

have the capability to dynamically inter- ; S .
. . icl mmunication n n nami- . - L
act with, control and change the scenarloCUb cle communication nets and dyna beyond intracubicle training, it must be

Eridige Vinnal e Eorterria ]l WA H LIS Buterface Covimection
Smrmlation
--------------------------- File Servers (x2) & File Serwers (x2) & Frmemmmmseenneen
1 EA&IT & Disk EAID 5 Dick N H
Export CGF Scenarin | m Arryys (23] ArTays (22 ol Export CGF Scenario :
Stmnlation : FDI/Bthemat. Switch ; Shmalaiory :
Master Fadar Wideo Dlacter Fadar Wideo .
Tirrarlatiom T ; Simnlation .
Co-hosted on 4 SPARC Ertsrprice | Co-hosted on 4 SPARE Exterprise |
4000 Miaktiprocessor : 4000 Mhabfprocesser :
Cubicle #1 Panel Srstem Cubicle H2 Panel St
Corvtroller FLDIELACKEON DIBACKEEBOH Controller
Cubicle #2 Commoinicatione Cubicle #2 Comminicatione
Systern Cortro Llsr Systern Cordro ler
=0 Sizmnalation
Crarmepiece Operstor Cramepiece Operator
Positiors (2 21 Positiors (3 2)
Cubicle 1 Support Statior Cubicle 2 Sapport Statior
Positions (2 4) Dositinns (2 4)
# FD DI/Ehemet Saitch FD DI/Ethemet Saritch .
Bustmactor Statior Positions [} & hustmactor Station Positions

x4 (4]
Excternal WAN TADIL-4

Debrisf Tosition — 11" terface Cormection 11 — ORT T/ ebrack
Mafrtenance Position

Traines: Ddsplay . . Traimes Display
i Cubicle 1 DIS Gatewr Cuhicle 2 DS Gate
Eemlations (x 11) i i Ay Eenlarions (x 11)
11»‘;”' Cubicle 1 Cornhat Systein Cubicle 2 Commbat Systern ~11
: Somalation Siralaticn :
Cubicle 1 Comonand and Cordrol Systemm ‘ Cubicle 2 Comanand and Cordrol Systemm
Lezend
m— FDID ] Hetarork l:l Hetarod Ermar oratert I:l Scenario Greneration snd Cordrol Sabeestern
Swritche d-Ethem et Hetaork Link-11 Sabeystern Corrmrmaric atinne Sibeystem
Halifax Clage CCS Procescor IF0 Iterface Cubicle Sirorlatioe Suborstem Pariels Subaysten

Conne ctions (HTD S, RS-232, Mil-Std 188

Fig. 2. ORTT Network Topology and System Architecture
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Fig. 3. Halifax -class operations room Fig. 4. Bridge station (ORTT)

compatible with other simulation systemsimplement than military-standard compli- Ethernet provides the means to effec-
employing the Distributed Interactive ant systems of similar complexity. Wher- tively regulate, monitor and manage LAN
Simulation (DIS) standard. ever possible, new software was devel- operation.

ORTT System Design oped using POSIX-compliant C++com-  There are three backbone switches in

ey . piled for execution in a Solaris environ-  the ORTT architecture. In addition to pro-
The ORTT design incorporates a dis- ment, Network and processing hardware viding data filtering and routing capabili-

tributed network architecture and core  yere selected on the basis of cost, per- ties between network segments, each
system functionality largely consistent  formance and proliferation in the commer-gyitch provides two dual-attach FDDI

with similar in-service trainers. This func- j5] marketplace. o
tionality is broken down into the follow- P ports, six single-attach FDDI ports, and 38

ing Subsystemg:(g‘ 2) Network ArChiteCtUre Etthernle}:%()ljnl:s Each tSV\;:ItCh prO\tl)I'?teS a?h
« Cubicle simulation (trainee interface);  The ORTT network topology=g. 2) Isr;ne?(ra?attach E%ngf (r:]orr?n(t)az:?ieonr)\z tlol %\gl
* Link simulation; is based on an open and distributed ar- bac?kbone for selected bandwidth critical
« Scenario generation and control chitecture consisting of several imercon'element:{e DIS Gateway, Link-11 node)
(SGC); and nected local area networks (LANs). The .g.. ) Y, :
« Communication simulation. architecture incorporates the use of het- Communication (network and/or trans-

. . _ erogeneous platforms, layered communi-port layer) protocols for distributed appli-
In addition to the functional require-  cation protocols, high traffic isolation andcations hosted across the FDDI and

ments (scope), the ORTT design team Wafisributed application software. In- Switched Ethernet networks are TCP/IP.
constrained by established parameters ofeased flexibility and scaleability are fa- Between applications, session layer mes-
quality, cost and schedule performance. gjjitated through the use of multiple sage communication is achieved using
Although cubicle fidelity to the actual  yquting pathways and switching devices UNIX sockets for real-time critical applica-
ship system was the primary factor in thegqyipped with virtual LAN capability.  tions, and remote procedure calls for all
determination and selection of candidate other applications.

solutions, more design flexibility was allo- ~ The ORTT network consists of two K monitor d
cated to the scenario generation and in- independent Fiber Distributed Data Inter- Network monitoring and ORTT system

structor interface requirements. Each ~ face (FDDI) timed token rings of Ethernet configuration and maintenance are con-
design choice was ultimately evaluated switches. This topology is symmetrical ducted through a trainer maintenance po-
on the basis of the following criteria:  With two FDDI backbone networks, each Sition executing custom software hosted

« Risk (technical, and schedule): supporting the dedicated simulation ele- in a Solaris-based Sun Enterprise 2 station

ot s o one il ¢ DS Gty 1 Pt U

« Reliahili 1abili intain.  panel system interface, communication : : f -

« Life-cycle support. common simulation elements (e.g. SGC, network via a dedicated FDDI connection,

_ Link-11). The two dual-attach contrarotat-Provide the means for file loading, saving,
Commercial off-the-shelf (COTS) prod- jnq FDDI backbones provide redundancy®nd backing-up the ORTT system to

uct-driven solutions, integrated in strict gnd increase availability of the overall ~RAID-5disk arrays.

accordance with the open architecture  system. The FDDI 100-Mbps bandwidth Cubicle Simulation

methodology, were mcor_porated into the ig sufficient to handle the worst-case The cubicle simulation subsystem pro-
ORTT system to the maximum extent pospackbone traffic congestion with enoughvides the CIO team with the high-fidelity
sible (as dictated by the requirements). gsyrpjus bandwidth to enable the additionoperations roomig. 3) and bridge train-
This approach facilitated the implementa-of 5 third cubicle. Switched Ethernet pro- ing environmentsHig. 4). It is comprised
tion of a standards-based system with ajides a mechanism to increase the effec-of the eight segments described below.
configuration of software and hardware tjye subsystem network bandwidth (sub-Each segment is hosted in its own envi-
that was flexible, accessible to awide  system to backbone) to 10 Mbps, while  ronment and interfaced to the other seg-
range of designers/developers, widely - majntaining standard COTS adapter cardgments via a switched Etheret and/or an
supportable, and more cost-effective to iy connected hosts. Furthermore, Switche@DDI network connection.
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1. CCS Software and Hardwar&he
heart of theHalifax-class ship is the inte-
grated command and control system 5
(CCS). The stringent fidelity requirements|i st
coupled with the large quantity of un- el
known combinations and permutations o=
operator interactions occurring during
team training, preclude the ready applica
tion of COTS simulation development
tools to emulate this system. Conse- ] P ——————
guently, it was decided that the best risk
cost solution was to retain the off-the- . s
shelf CCS unmodified software as a fun-
damental component of the cubicle simu-
lation subsystem.

The UandiﬁEd CCs SOftware HECESSi !Iim:- Cordral Sigppor! Stalion
tated using hardware which identically : —
emulates that deployed in the ship. The
risk and cost associated with the emula-
tion of the shipboard UYK-507 computersj§
and serial data bus were substantially | e

reduced by rebuilding _the required CCs acousmic | owmswie | | (FIRE |ELECTROMIC | .
hardware to commercial standards using

commercial power supplies, chip sets, T T e IR

boards, interconnects and chassis. The [JGLEECUSEIL v (g R TS =

performance and net saving of employing

this “commercialized” hardware was more || 8 FIND... e ] LOGOUT EXIT
than 50 percent. Other CCS component |l =
emulations, such as the trainee display [ =
console, were completely redesigned an (Hs—— i ST L
built using commercially available tool

sets and hardware solutions.

!IEIF:E!DT::-::t!:': Wartarg Supin Hi Gane Conbnl

(Link-11 Station

2. Trainee Display Console Emula-
tion. The primary operator interface to th
CCSis facilitated through a multifunction
display console which supports the dis-
play and control of all CCS functions as

well as the display of processed radar ) _ ) )
video. The in-service military-standard ~ tem. In each trainee display emulation, a development and cost risk. Fortunately, a

display console satisfies the ORTT CCS local X-server is used to depec'g HMI p_rovenl_—|a|ifax—c|ass combat system _
/0 requirement, but the monitoring and €vents and generate graphic/video in re-simulation (CSS) software/hardware archi-
radar video requirements render it difficulSsponse to X-requests transmitted from atecture already exists. Used for CCS soft-
to integrate into the cubicle simulation ~ client. Since X-servers can be either localware support and lower level team/

subsystem. Accordingly, a less expen- Or remote, active or passive, this ap- ~ subteam training, the CSS architecture
sive, wholly COTS derived solution was Proach enables remote instructor stationprovides functionality applicable to the
implemented. to monitor trainee actions by recreating, ORTT requirement:
. o using X-requests transmitted over the « Proven functional I/0 to CCS inter-
To satisfy the human/machine inter- - petwork, the complete graphic/video pic- faces:
face (HMI) fidelity requirements, the ture seen by a given trainee. All X-re- « Models to support simulation of each

tramee_dlsplay console emulatlon Chass'auests from all display emulation X-serv- combat system;

was built, using commercial standards — ers are transmitted via a Switched « User interface to control the simula-
and products, to replicate the look and - Ehernet connection across the ORTT  tion of the combat system equipment;
feel of the Mil-Std display console. A~ petwork, enabling any instructor to simul-and

gateway application hosted ina VME-  taneously monitor any combination of « Management of a simulated target
mounted Power PC processing environ- ¢ sinees. database

ment and employing the VxWorks real-

time operating system provides the bidi- 3. Combat System Simulation (CSS).  The existing CSS software is compiled
rectional interface between the Naval Tacln addition to the 11 display consoles, thend executed in the same processing en-
tical Data System and the CCS. The gateHalifax-class command and control sys- vironment as the operational command
way is interfaced to a Solaris-based tem has 26 discrete interfaces to the ~ and control system software. The sub-
300-MHz, dual Pentium PC which hosts weapons, sensor and operator panel systantial modifications required to enable
and executes the graphic generation ande€ms comprising the ship’s overall combathe level of simulation and instructor con-
the HMI control applications. AllHMI  system. Providing a new high-fidelity  trol specified for the ORTT could not be
events, graphics and radar video are gergimulation for each of these interfaces  accommodated within the constraints of
erated using the X-Window Library sys- Would have required substantial softwarethis legacy environment. Consequently,
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jection monitors. Land topography (con-
sistent with the area of the world in which
the game is situated), environmental ef-
fects and a dynamic sea state are dis-
played in conjunction with the gamepiece
models. Each model is updated 30 times
per second, creating a realistic visual en-
vironment.

Consistent with the open architecture
design approach employing COTS tech-
nology, the gamepiece model, dynamic
sea-state model and land topography
(coastline) visual simulations are created
using Multigen OpenFlight databases.
Real-time rendering software is OpenGL
compliant, with simulation extensions pro-
vided by IRIS Performer and Paradigm
Vega. A Silicon Graphic’'s ONYX Il com-
puter running IRIX 6.2 provides the host
environment.

8. DIS GatewayThe DIS Gateway is
used to connect the cubicle simulation
subsystem to the other subsystems. It
Fig. 6. ORTT trainer control receives natural and tactical environment

the off-the-shelf CSS software was modi- incorporate semiautomated, system—spe-'nform"’ltlon in DIS PDU format and trans-

fied to enhance individual combat systentific detection and information process- L@;ﬁghtg?edjézénttg wgelrjrlr;(t)glglﬁ dmnfgisn etlgii S
simulation functionality and increase the ing functionality that closely replicates the CSS target dat%b%se and to control
track database capacity. Additional simu-the behaviour of the actual system. Cus-the CSS sim%lations Converselv. the DIS
lation and all CSS human/machine inter- tom HMIs are used to ease the support Gateway translates fhe intermoé/hle mes-
face functionality were offloaded to station operator workload and facilitate sages ir?/to DIS protocol data units for use
commercially developed software hostedefficient transfer of information to the CIO b Q',simulations e&ternal to the cubicle
in COTS processing environments distribteams. Support station simulation soft- y ' :
. . - simulation subsystem. It also provides

uted across the ORTT network. The CSSware is hosted by a Pentium PC running ; ! ;

. X . . intermodule message translation services
and the CCS are interfaced to the rest of the Solaris operating system, and is CON=¢ - on-DIS compliant intrasubsvstem
the ORTT system via a purpose-built nected to the ORTT network via a dedi- P Y

gateway developed and hosted in a cated Switched Ethernet connection. gmulatlc;]nsl such das thﬁ pan(rall system.
COTS environment and linked to the ue to the large data throughput require-

: . 6. Master Radar Video Simulation. ment, the DIS Gateway is interfaced di-

Sel?\;'lt'i'ggetwork via a dedicated FDDI CON" The master radar vidgo sim'ulation syn- rectly to the ORTT system FDDI'back—
’ chronizes the associated video contact, bone. The host processing environment

4. Panel SystenT.he panel system land topography and environmental ef- is a VME bus architecture with multiple
emulates the required panels and con- fect databases, and generates the radarPower PC processors running the
soles used for team training. Panels are video picture for each operating mode of VxWorks real-time operating system.
either recreated virtually on a commercial each of the three search radars. The vid . .
PC, or rebuilt using comymercial compo- picture generated by the various sensor(aé)Cenarlo Generation and Cont_rol (SGC)
nents with a micro-controller driven simulations is compiled in real-time and The SGC subsystem provides the ca-
Ethernet interface to the ORTT system. transmitted in the form of X-requests via £ability to define, script, execute and con-
The panel simulations accept input from Switched Ethernet connection to each ~ trol simulation scenarios containing both
the individual micro-controllers and the  trainee display emulation and instructor cubicles and up to 300 simulated game-
CCS (via the DIS Gateway). Depending ostation. The processing environment is aPieces. Itis comprised of three distinct
the panel, responses to operator input agolaris-based multiprocessor SPARC En-cOmponents: a user interface for the sup-
processed by either the modified CSS or terprise 4000 server (one per cubicle) POt station, gamepiece operator and in-

the new CCS interface simulations. shared with the SGC subsystem. structor station positions; a customized
. ) ) ) version of the COTS integrated software
5. Support Statlon S|mu|at|0n§up' 7 Offlcel’ Of the Wa.tCh (OOW) \/isual System Export Computer Generated Sur-

port stations provide functionality to al-  Simulation. The OOW visual simulation  face Forces; and services for real-time
low the training staff to substitute for ~ was developed and implemented by a  monitoring, recording and debriefing
Halifax CIO members for whom there are third party vendor. The system receives trainee performance in the simulation en-
no ORTT trainee positions. In the ORTT, DIS protocol data units (PDUs) from the yjronment.

support stations are required for ownshigubicle simulation and SGC subsystems . .
manoeuvring and control, fire-control/  via a Switched Ethernet connection to the Support Station, Gamepiece Operator
weapon system operation and control, ORTT system. Gamepiece-specific entity @nd Instructor Station Human/Machine
sonar/torpedo system operation and corstate PDUs are converted to high-fidelity Interface (HMI). The HMI pages for each
trol, and electronic warfare sensor opera-models and rendered in real-time on thred0sition were designed by navy subject
tion and control. Support stations high-resolution 67-inch BARCO rear-pro- Matter experts for efficient and intuitive
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ner, independent of  be designated as Net Control Ship. The
operator control. instructors have the capability to dynami-
Predefinable scripts  cally create and change the Link-11 envi-
and behavioural rule  ronment for each cubicle and gamepiece.
sets enhance the com-Trainees interface with the simulation
plexity and realism of  through the CCS and a high-fidelity
large tactical sce- microcontroller-based panel simulation.
narios. Scenarios are The simulation is comprised entirely of
created off-linewith  new development software hosted on a
the operator selecting VME bus with SPARC processors run-
and configuring the  ning the Solaris operating system and
sensor, weapon and interfaced directly to each cubicle CCS via
behavioural character- a direct point-to-point NTDS connection.
istics of constituent A dedicated Switched Ethernet connec-
entities. Thisinforma- tion is used to interface the simulation
tion is stored in a da- with the rest of the ORTT system. Spe-

- tabase where itis ex- cific synthetic tactical environment infor-
Fig. 7. ORTT Brief/Debrief Theatre tracted and used by mation (gamepiece identity, location,
high-fidelity simula- emitter information, etc.) is exchanged
control of information dissemination  tion models to run real-time tactical sce- with the SGC subsystem via the transmis-
(Fig. 9. Individual pages were built us- narios. The effectiveness of these predesion/receipt of DIS protocol data units.
ing Motif widgets selected from a custom{ined scenarios can be validated off-line
ized UIM/X tool kit. at accelerated execution speed.

Communications Simulation

. . . ) The communications simulation sub-
Each support station and gamepiece  To satisfy the ORTT requirements, Ex- system provides the internal and external

operator position is configured with one port CGF has been modified to incorpo- adio environment through which the cu-

Solaris-based, 166-MHz Pentium PC and rate a custom HMI, as well as more entitypjcle CIO teams and the instructors com-

one 21-inch monitor. Each instructor sta- mOdelS, Scripting fUnCtionality and be- municate. The entire communications en-

tion is configured with one Solaris-based havioural rule sets. The software is vironment is simulated using a custom-
Dual 300-MHz Pentium PC with a graphicshosted on two Solaris-based multiproceszed COTS solution supplied by a third-
card driving four 17-inch monitors. This  sor SPARC Enterprise 4000 servers party vendor. High-fidelity microcontrol-

architecture enables the instructor to dy-shared with the Master Radar Video Simuer-pased panel replicas are used to
namically configure and change the infor{ation. Connectivity to other ORTT sub-  simulate the actual shipboard communica-
mation displayed on each monitor. Using systems is achieved through the tions interface for each trainee position.
the previously described X-request tech-transmission and receipt of DIS protocol |nstructors interface to the system

nique, the instructor is able to monitor updata units over the ORTT network via a through a customized HMI, and have the
to four different trainee consoles at any dedicated Fibre Distributed Data Interfaceypjility to dynamically select and simulta-

giventime. connection. neously monitor/record up to four sepa-

Information from each ORTT subsys-  Monitoring, Recording and Debrief- ~ rate circuits. Radio frequency propaga-
tem is made available to the support sta-ing. Through the custom HMI, instruc- ~ tion, communications range filtering and
tion, gamepiece operator and instructor tors can monitor and record the true ~ jamming effects are realistically modeled
stations via a Switched Ethernet connec-synthetic tactical picture, all trainee dis- as part of the COTS simulation package.
tion. Consequently, all positions, dependplay pictures, panel system interactions, The communications simulation SUbSYS-
ing on the user’s access permission, mayand communication circuits. Events tem interfaces with the ORTT network via
be configured to enable real-time control within the recorded information can be @ Switched Ethernet connection. Inter-
of the other ORTT subsystems. Under tagged during game execution for extrac-gamepiece range and emitter status data
normal operation, the instructor station tion and playback during exercise debriefare exchanged with the cubicle simulation
positions are granted access to all HMI All recorded information is stored over ~ and SGC subsystems via the transmis-
pages and functions, while the support the network. Prior to exercise debrief, an sion/receipt of DIS protocol data units
station and gamepiece operator positiongstructor selects, extracts over the net- OVer the network.
are grante_d access to a sub_set of thgsework, and_ compile; specific segments of \WAN Connectivity
pages. This architecture provides flexibil-recorded information for synchronized
ity and redundancy to the ORTT trainer display (on one of three large-screen
control organizationKig. 6). visual projectors) and audio playback in connection to one of the EDDI/Ethernet

Export Computer Generated Forces the ORTT Brief/Debrief theateF(g. 7). switches and a separate connection for
(CGF).Export CGF is a COTS integrated Link-11 Simulation each of the communication simulation and
software system that configures and runs The Link-11 subsystem provides a tacLink-11 simulation subsystems. A routing
a synthetic tactical environment. It pro- tical data exchange radio link environmentable provides appropriate field of view
vides the core functionality through to support each cubicle’s Link-11 opera- filtering for the ORTT and distributes DIS
which the instructors create and control dions. It simulates Link-11 communication data to the appropriate simulation. The
tactical scenario comprised of large num-between reporting and participating unitscustomized COTS communication sub-
bers of gamepieces. Definable physical, to produce a consolidated tactical picturesystem provides a separate interface for
environmental and gamepiece behaviourA total of 14 gamepiece participating the integration of external communication
models enable individual or groups of  units, and twdHalifax-class participating circuits into a WAN exercise. Similarly, the
gamepieces to function in a realistic man-units are supported — any of which can Link-11 simulation can be integrated into

Connectivity with other DIS-compliant
simulations is facilitated through a single
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a WAN exercise through a dedicated the information provided by the system multiplatform, multithreat high-fidelity
TADIL-A compliant interface. specification and the detailed design dataimulated command team training envi-
package, the ORTT system is subdividedronment. Its powerful simulation applica-
The ORTT devel tand int i inro SiX manageablg increfments'(builds) tions and scenario generatiqn and control
. € _aevelopment and Integra- it each successive build adding func- subsystem enable the creation and dy-
tion strategy incorporates the increment onality to the system as a whole. Each namic interactive execution of realistic
build paradigm. This approach is based ) i is'defined by its functional traceabil-complex virtual exercises situated any-

on a structured design and developmenty, 1, the system specification, and is de-where in the world. Its open architecture
methodology which enables design is-  g¢yineq with a statement of functional  and Distributed Interactive Simulation
sues to be identified and corrected early e 4iyes which may be directly associ- compliance facilitate reduced life-cycle

in the dev'elopment' cycle. A necessary - sied with the ORTT high-level system  costs and flexible expansion to incorpo-
prerequ_|5|te_f0r the_lncremente_ll build ap- requirements. In general, the ORTT incre-rate additional cubicle simulations and/or
proach is a firm validated requirements 040 hyild approach achieves two ob- participation in a networked exercise com-

?pegification._ Inéhef(t)\;ZTT tgist spt_eclirijca- jectives. First, it mitigates risk by enablingprising other DIS-compliant simulations.
lon 1S comprised ot two substantial doCUL;4_risk system elements to be devel-

ments: the customer system specificatiorb ed earlv in the proaram cvcle. Second
and the ORTT detailed design data paCkitF::ompre)s/ses thep pr%ject s)éhedule by '

age. The system specification is a high- facilitating and synchronizing parallel de-

level text document enumerating 600 o 5hment and integration of system
specific requirements. Its focus is what components

functionality the ORTT shall provide. The _ _ . LCdr Yankowich is the former project
design data package focuseshmw the Builds 1 and 2 provide the entire net- manager for the ORTT and MPT projects.

ORTT system will provide the specified Work and message communication infra- He is now on exchange with the Royal
functiona”ty_ The system design is com- Structur(_e. BUIldS 3,4 and 5 integrate the Navy in England.
prised of eight computer software con- COTS simulation applications and vendor

figuration items and five hardware supplied subsystems. Build 6 is reserved

configuration items. The computer soft- for the resolution of outstanding software

ware configuration items are comprised ofleficiency reports. At the time of writing,

Comprehensive software requirement Build 4 has been successfully closed out,

specifications developed using the Build 5 is 10 percent complete and Build 6

Rumbaugh Object-Oriented design ap- is scheduled for completion by summer

proach. The hardware configuration itemsl999. The Canadian navy expects final

provide detailed hardware system prod- acceptance of the ORTT in early 2000.

uct specifications. Conclusion

In the ORTT adaptation of the incre- The Canadian navyHWalifax-class
mental build paradigm, timing and execu- frigate Operations Room Team Trainer
tion of the system development, test andcombines the integration of legacy soft-
integration, qualification and delivery ware solutions with hardware emulation
tasks are addressed based upon capabiknd developmental COTS-based solu-
ity precedence and risk priorities. Using tions to create a cost-effective

Development and Integration Strategy

-
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Extended Work Period Management —
Principles for Success

Article by Irek J. Kotecki and David B. Jones

HMCSAthabaskarfDDH- months, and many of the activities carriegproved, detail planning commences. It

282) and HMCSroquois out in this period will directly affect the  should be noted that the cost and dura-
(DDH-280) had to be postponed until af- conduct of the EWP. Any errors in judge-tion may vary depending on a contrac-
ter the ships returned from their 1999 de- ment or failure to effectively carry out tor's geographical location and commer-
ployment with NATO’s Standing Naval  certain tasks at this stage can jeopardizecial market workload. It is important that
Force Atlantic, it was deemed prudent in the successful completion of the work in all factors be fully analyzed and that a
the interim to schedule shorter duration the contract yard. realistic budget and schedule be estab-
extended work periods (EWPs) to handle lished.

) . ! Preparation begins with the establish-
essential maintenance and implement cer- S . .
tain design configuration changes. The ment of realistic milestones for the EWP. Critical Path and Risk Management

; : The milestones leading to contract award A contracted work period has its criti-
Egypi?]gi;eerevlﬁtta/ (e:gn?i“ifrg{;\r’]viﬁl;i)’ gugnd commencement of the EWP are idene€al risk areas. Properly assessing these
bei%/ the rédominant \?vork Both EV\?PS tified and initiated by the Dynamic Deliv- areas and developing risk management
WereghighE/ successful with.all schedule&rable List letter, and should include the strategies to deal with them should be

work being completed on time and to a ollowing principal events and minimum  one of the most important activities of the

satisfactory quality standard. By review- recommended lead times (longer inthe project manager during the preparation

When the scheduled refits for preparation time is approximately nine  responding project budget has been ap-

, . case of arefit): phase. The risk assessment must consider
I(;](?sﬂ(]bihc;bn:suk(glg Er:hlegsge;.\llvrg Vl\jlglrlsf ﬁ]en- * 36 weeks prior to EWP start — Main- such issues as:
.. tenance and Repair Specification List * |s the proposed work achievable in

MRSL) and configuration change speci- the specified time frameXssume that
ication preparation commences; ship- the implementation schedule is based on
board MRSL review meeting; a single shift, working weekdays.

be identified as critical success factors fo
EWP management. The same principles
and criteria would apply to any refit or

1998), certain common denominators can$

: : * 22 weeks prior — MRSL approval; » Will material be availableTonsider
gitzlesfr:,iv;;);gr%em)d conducted in a commer- | 20 wegks —-MRSL Qistribution; the assembly and _delivery s_chedule for
' MRSL review and revision; government-supplied material, and the
Normally, the EWP project is initiated + 17 weeks — Request for Proposal is- availability of contractor-furnished mate-
several months prior to the actual com- sue; rial, long-lead items, substitute material,
mencement of work and does not termi- » 12 weeks — bidders conference; etc.
nate until some time after completion of » 9 weeks — bid closing; » What are the technical risk areas?
work on the ship. Although extended work  « 6 weeks — contract award; Produce risk notes to identify potential
periods must be treated as stand-alone « 3 weeks — Ship preparations problems and propose solutions.
projects, ach EWP should build upon the(destoring, deammunitioning, etc.); and « Does the on-site team fully appreci-
lessons learned from previous efforts —  « 0 weeks — EWP start ate the risk issuesPhis requires on-site

an especially important consideration in
the implementation of large configuration
changes throughout a ship class.

The project manager prepares and irn_team involvement in the preparations.

plements a detailed activities plan to meet During implementation — be prepared

the set milestones. for the unexpected. Take a proactive ap-
The overall success of the EWP de- d Durat proach and workvith the contractor to
pendS on a series of linked activities, anCPOSt an uration ) anticipate and resolve prob|ems'
on the actions and interactions of four Several months before the Dynamic ,
groups: the project manager and his on- Deliverable List letter is issued, the The On-site Team
site team; the parent organization project’s budget and duration must be The composition and capability of the

(NDHQ); the customer organization (for- €stablished. The project manager esti- ~ on-site team is the most instrumental fac-
mation/ship) and the contractor. The ~ Matesthe level of effort required (work  tor in the success of the EWP. During
project manager can improve the probabifcope, duration and proposed schedule)mplementation, it is this team that man-
ity of success through careful planning Pased on the ship’s maintenance historyages the day-to-day EWP activities on
and execution of the project, and by bein§ondition, the backlog of configuration  behalf of the project manager. Since the
mindful of certain critical success factors.changes and the anticipated post-EWP project manager must have complete faith
This paper sets out some of these key deployment of the ship, and seeks projedh the on-site team and trust their judge-

factors. approval from the Director General Mari- ment, he must have the right to select key
. time Equipment Program Management in team members. Due to the complexity and

EWP Preparation conjunction with the Director Maritime  intensity of the EWP, there is no time for a

Planning Policy and Project Development and the learning curve for the on-site teafo be

The importance of EWP preparation  formation. Once the work scope and duraeffective from day one, the core team
cannot be overemphasized. The averageion have been agreed upon and the cormembers must have proven track records
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Fig. 1. Material Identification and Control

in their field, know the ship and its sys- * provides time to incorporate neces-
tems, and have engineering capabilities. sary changes to a specification (including
The project manager can further stimulatéessons learned from a previous installa-
the probability of success by: tion); and

« developing the commitment and * permits comparison of the installation
sense of mission from the start; drawings against the ship’s configuration,

* generating an attitude of co-opera- and identification of interference points or
tion and mutual respect and support; anather areas of conflict.

* having key team members patrticipate

. N : “< 1., Government-supplied Material
méhe decision-making and problem-solv When confronted with schedule con-

straints imposed by a short time frame an
Specification Review highly labour-intensive work periods, it is

Another critical factor for a successful vital that government-supplied material be

EWP is the detailed review of specifica- organized and available at the contract
tions and drawings for Maintenance and yard when work commences. Material is
Repair Specification List (MRSL) work,  identified in the configuration change
and configuration change work by key specification and drawings through the
members of the on-site team and by the Inventory and Bill of Material. From this, a
life-cycle material managers (LCMMs).  Consolidated Material List (CML) is gen-
This review serves several purposes in erated and included with the specification
that it: to combine like items such as cable or pip
« familiarizes the on-site team membersing in a single line item. Columns are
with the work requirements; added to the CML so that the LCMM and
* permits an assessment of areas whesepply managers can indicate whether a
one specification affects another, thus item is government- or contractor-sup-
eliminating conflicts, contradictions and plied. Thus, the Consolidated Material Lis
duplications; becomes the primary document for mate-
« permits an understanding of the interrial procurement. However, because the
connection of work items in the same  CML items reflect the requirements of
work zone; more than one drawing item, it is not pos-
« permits identification of material defi- sible to determine the details of the item’s
ciencies; end use without going back through the
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grnment. Taken together, these factors

Inventory and Bill of Material to the
drawing. This is an unwieldy process
and is prone to errors.

When technical and logistics person-
nel encountered problems identifying
and pre-staging government-supplied
material for théroquoisEWP in 1996,
the on-site team generated a database in
Microsoft Access™b correlate the draw-
ings, the Inventory and Bill of Material,
and the Consolidated Material Li$tig.

1). The database proved to be invaluable
as incoming material could now be read-
ily identified by item, by the applicable
configuration change, by drawing
number and title, by drawing item number
and by the MRSL specification number.

In other words, thend useof each item
was identified.

There were more than 7000 line items
of government- and contractor-furnished
material in the database for both the
AthabaskarEWP at Port Weller Dry
Docks in St. Catharines, Ont., and the
IroquoisEWP at Davie Industries in
Levis, P.Q. To reinforce the spirit of co-
operation, DND provided the contractors
with a copy of the integrated database
created by the on-site team. In both
cases, the contractors found the data-
base to be an extremely useful and time-
saving tool as it allowed them to combine
the procurement of like items required for
more than one configuration change (e.qg.
cables, valves, etc.) rather than have to
order material separately for each con-
figuration change. This resulted in sig-
nificant economy of scale when
purchasing.

At Davie Industries, the unexpected

provision of the database by DND

howed that the on-site team was sympa-

etic to the contractor’s procurement
problems, and went a long way toward
establishing a team approach to the con-
duct of the EWP. What's more, a soft-
ware interface established between the
material database and Davie’s procure-
ment and inventory control system sim-
plified and expedited the contractor’s
procurement and inventory control proc-
esses. And since virtually all of the gov-
ernment-supplied material was assembled
prior to the commencement of the EWP,
here were no schedule delays attributed
0 any late supply of material by the gov-

played a major part in the contractor’s
ability to deliver the required product on
schedule.

Ship Preparation Plan
A comprehensive and widely promul-
gated ship preparation plan is an impor-

15



tant factor in the successful commence- rived at the yard. This means that severathe ships, it also set the tone for co-op-
ment of the EWP. The plan is prepared byritical activities first have to be com- eration with the contractor.

the EWP project manager, reviewed by pleted. For instance: « Destoring ship is an all-hands activ-
the responsible authority in the formation « The compartment turnover effort ity, with labour provided by the ship, and
and by the ship’'s commanding officer,  should begin prior to the vessel’s transit cranes, forklifts and warehouse space
and promulgated as a joint planning to the contractor’s yard, continue provided by the contractor. This usually
document. The plan sets out the responthroughout the transit and be completedtakes three to four days to complete.
sibilities for the various playersinthe  within two or three days after arrival. « And finally, all government-supplied
EWP, including the on-site team, and de- . The injtial work phase in the EWP ~ material should be delivered to the con-
tails the ship preparation requirements. jnyolves stripping-out redundant equip- tract yard immediately after the ship ar-
There are many potentially conflicting  ment and systems as required by the varfives in the yard. Any discrepancies or
activities that require co-ordination, suchgys configuration change specifications. shortfalls at this point should be aggres-
as deammunitioning, removing radar an- || of this material — the piping, cables, sively pursued and resolved.

tennas and weapons, defuelling the watgjg|ves, panels, equipment, etc. — has to
displaced fuel tanks, destoring, and startpe tagged to indicate whether it will be
ing the compartment tUrover process. - scrapped, saved for re-use, or returned tg
The successful commencement of the  stores. An offer should be made to the 1

EWPs in bothAthabaskarandIroquois  contractor to begin this work at the same

the ship’s crew, the fleet maintenance fa- continue it during the transit.

Procedures

On arrival at the contract yard, the on-
e team should set up in the designated
office area and establish smooth adminis-
trative procedures for handling work aris-
ings, deviations, requests for technical
information and government-supplied

cility, formation personnel and the on-site

team, guided overall by a jointly devel-

oped, detailed plan.

EWP Implementation
Setting the Tone

As soon as possible after contract
award, a “kick-off” meeting should be
arranged with the contractor. This mee
ing is extremely useful for a number of
reasons. First, it permits the key players
from the contractor’s staff to meet with
the contract officer from Public Works
and Government Services Canada

ing in the yard — but it has to be
defuelled first.Iroquois-class vessels

have a water-displaced fuel system which yended as required, agreed to by the
requires special procedures for removingcongractor, and promulgated to all con-
the fuel and effluent. Since the proce-

t. dures are somewhat risky and should not
be undertaken by inexperienced person- ne, . :
nel, it was judged prudent in the case of Velops a responsibility assignment matrix
to designate which member of the on-site
have the ship’s upper-deck stoker work team is responsible for each element of

with the on-site team to provide guidancehe work and for each technical discipline
associated with that work. The matrix is

the Athabaskarand Iroquois EWPs to

(PWGSC), the DND project manager and to the contractor’s staff on the defuelling.

key members of the on-site team. An im-
portant aspect of the meeting is to culti-

vate a “team” approach

This DND assistance not only contrib-

* Itis also important that the ship be  aterial, technical inspection require-
gas-freed as soon as possible after armivients, etc. To facilitate this, the team pre-
pares process flow charts which should

be discussed with the contractor,

cerned parties.

then passed to the contractor to identify
uted to the safe and prompt defuelling ofhis counterpart staff responsible for each

At the same time, the on-site team de-

so that the contractor
can be assured that the | v
PWGSC/DND team un- Chiller CC Chiller CCEkctical | Chilerce
derstands the pressure$ Installation Inspection Checks Comp Complete
faced by the contractor
and will deal fairly with Hydont System L
issues faced by both Valve Overhaul Relief Val\{e Refrig. MOI’I'ItOT
sides. The meeting also * Blowout Trial System Trial
sets the stage for the Hydronic Sysem ~ De-aerate
delivery and turnover of R o R led Water SYSEM AIC DEA Chiller FSR
the ship to the contract Available Available j
yard by dealing with v h 4
such aspects as compatft: Chilled Water Post Flushing Chilled Water Chilled Water Sys|. Chiller
ment turnover, berthing, Chemical Flish —J»| Regmts Com plete—p» Pressure Test |—p» Balanced Setto-Wak
jetty services, security, A A A
safety,_defuell!ng and SW Circ. Pump Ship undocked J
destoring assistance. Ncilﬁ:;‘:gs Ship's Steam Systejm Overhaud  |— for Pump Suction
The short duration Available _I
and highly labour-inten- p|  Heatload
sive nature of the work b A Avallable
period make it absolutely Available
crucial that the contrac- m———————
tor be able to ramp up | FromGeremtor : 440 Power
resources very qu|Ck|y | Trials Logic Chart i > Available
and begin meaningful e -
work as soon as possibl

after the vessel has ar- Fig. 2. Logic Chart for Chiller Set-to-Work
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work item. In this way, personnel on both other engineering authority for technical work was an essential habitability prereq-
sides can meet at the commencement of advice. uisite to remanning the ship, yet the

the EWP and begin to establish a smoot chiller reconfiguration work was itself af-
and co-operative working relationship. fected by other related work items, includ-
ing the overhaul of 67 chilled water sys-
em valves, the removal of 300 Measure-
flo valve diaphragms, a chemical and
freshwater flush of the hydronics system,

IEiontractor’s Master Schedule

One of the most important factors in

In the case of thathabaskarand the success of the EWP is the integrity o
IroquoisEWPs, a large portion of the  the master schedule that is developed
work entailed implementing large-scale, and followed by the contractor. Because

technically complex configuration these schedules are largely generic, the i

the on-site team have sufficient technicalitems nor take into account the need to €T @nd & complete balancing of the
knowledge of the configuration changes reactivate systems in an orderly and chilled water system. It also incorporated
(including how the new systems inte-  achievable fashion. Thus, with a view to &€V équirement fo install a refrigerant
grated with other related ship systems) t@roviding constructive suggestions for T onioring system for two of the chillers.

be able to respond quickly and profes-  jmprovement to the contractor, the on-site  To demonstrate the logical sequence
sionally to contractor requests for de-  team must undertake a detailed review ofof events, the on-site team developed a
tailed technical clarificatioright down to  the master schedule. colour-coded logic diagrankig. 2), iden-

the subtiers of referenced specifications To do this effectivelv the t ) tifying both contractor and DND activi-
called up by the configuration change 0 dothis etiectively the team must o Byt note irfFig. 2that a key require-

specification Individual members of the ~ first fully understand the highly complex .o nic'440 electrical power. Since jetty
on-site team also had to be aware of hownterconnection of work items. Consider power was insufficient, it was necessary
the implementation of certain configura- &N example from HMCI8oquois 1998 to ensure that at least one of the ship’s
tion changes affected the implementatiorEWP- At one point the critical path work oo 315 was available for the chiller
of other changes, and what impact that mv_E{)Ivedds_trlptpllrl?g-otl;]t fourlzg-'t[on Ch'.'t'ef set-to-work. This in turn required its own
had on the EWP schedule. They also hadits and installing three 125-ton UNIts In seqy,ence of events (and another logic
to know when to go to the LCMM, or @ new configuration. Completing this 0

1999 . Using the logic

JUL] _AUG | SEP | OCT | NOV___| _ DEC | 1 thechats the

20 [27 [03 [10 [17 [24 [31 [07 [14 [21 [28 [05 [12 [19 [26 |02 [09 [16 [23 [30 [07 [14 | able to develop a

ST Sirip-out 75T Chillers detailed schedule

Som— ristall Mew Chiller Seats et for the integrated
WTag £ Remove Hyd Sys Walves hydronics and

chiller work ig.

3). Both chartsiil-
lustrate the degree
of interdependence

Prefakb Piping
[ 7 Fe-Install Expansion Tanks

-»_ Ovverhaul HydronicSystemyalves

Install Chiller & Equipment - AWR of various work
Inztall Chiller Sests - Fyed Pp Rm items and the need
| [l .
L../H? Install Chiller & Equipment - Fyvd Pp Rm to consider these
L7 Install Chiller & Equipment - AC Machinery Camp linkages when
Sy st Chillr Piping & v - Fwd Pp Rm scheduling the
. Fiushin Frems work. These logic
s : grren charts were devel-
Fresh Water Fluzhing oped for a number
L Hlns’[all Piping & s - AR of linked work
__hWRe-Ins:tall 67 Hyd Sys Valves items and were
——— i<t Extended Spindes - Fwd Pp Rm used by the con-
-hWIns:tall Piping & %v= - AC Machinery Comgp tractors in both
- - . Port Weller and
WChemlcal Flushing Preparation Davie to revise the
L Hlnstall Chiller Electrical master schedule
Ly 7 Tt ey piping in all 3 Spaces Each week. the
Hydronic: Sys Pressure Test schedule was re-
' MChemical Flush Hydronic System viewed and, where
HPipe Inzulstion - 3 Spaces slippage occurred,
f ' the contractor

L H?Chsan & Paint Disturbed Viork

. amended the
,f_Fr? Functional Test Cortrols

schedule to reflect

—pﬁ?CIDSEI& Wigld Access Dpenings the revised dates.
pﬂlnsulate Steel - Structural The wiIIingness of
-,-ERun Zone Pumps & Balance Hydronic System both contractors to
_LLP"_’FSR Set-tovyiark Chilers adopt and adhere
1

to the revised

Fig. 3. Sample of detailed schedule for the integrated hydronics and chiller work
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and field service repre-

1998 sentatives with the
OCT [ NOV | DEC contractor’s own activi-
|1 2 |1 9 26 02 09 16 23 30 o7 14

ties and completion
dates as laid out in the
master schedule. A
draft of the integrated
schedule was dis-
cussed at length with
the contractor, PWGSC,
DND staff and the ship,
and was finally adopted
by all concerned as the
plan for completion and
delivery of the vessel.
Daily meetings were
held throughout the
set-to-work period to
review progress, plan
events for the coming
week, and fine-tune the
schedule to resolve
conflicts and meet the
target dates. The inte-
grated completion plan
showed its worth to
management on both
sides by making prob-
lems readily visible and
by making it easier to
determine the impact of
late completion of any
one activity on subse-
guent activities. Thus,
the contractor was able
to sensibly arrange his
priorities and plan for
shift work or overtime
when required.

Set-to-work of new
schedule was a very important factor in With such a complex series of inter-  systems and equipment installed as con-
successfully meeting project milestones. linked activities under way the potential figuration changes requires careful plan-
Final Phase is there for many conflicts and problems, ning. Most new systems are set-to-work

One of the most difficult challenges in Yet there is little or no margin for slip-  and trialled by DND using LCMMs, field
managing an extended work period in- Page. This is one of the most critical manservice representatives and ship’s staff,
volves the co-ordination of work, trials, @gement areas with potentially serious  with assistance as required from the con-
set-to-work and compartment acceptancéchedule consequences if errors are  tractor. Prior to any set-to-work activity, a
in the last few weeks leading to delivery. Made. As problems arise, they must be  configuration change installation must be
The contractor’s production supervisors dealt with and resolved quickly. Thus,  thoroughly inspected by the responsible
are often competing for time and re- management experience in the DND on- member(s) of the on-site team together
sources and are hard-pressed to complete teamis an extremely importantrisk  with contractor’s staff to ensure compli-
assigned tasks on schedule. Subcontraccontrol factor in meeting the vessel com- ance with the relevant specifications and
tors such as flooring, insulation and shed¥€tion schedule. To ensure appropriate drawings. Deficiencies are noted and (as
metal workers are trying to complete theirmanagement visibility, all of the final EWP far as possible) the parties agree on
work.Refuelling is required for set-to-work work and certain non-EWP activities mustvhether correction of the deficiency is the
activities. Attendance by field service rep- P€ integrated into the contractor's work  responsibility of the contractor or DND.
resentatives, LCMMand designated en- Schedule for the final portion of the work The deficiency list is processed by the

4 UDER On-Ste

@ IMCS Tech Arrives

—1 Eng atch plus 1 ET On-Site

L, Re-activate MCS

Lo W7 Fuiel - #1 3 #2 Service Tanks
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| Connect Load Banks (FMF Pers Reg'd)
Mﬁtart HP Compresszor |

' HP &ir System Available

,—,:’W Check out Die=el & Flash Lp

L e 7 Diesel Load Bank Trials

—hmlash & Check out Solars

|+-—,—Ship's Pawver Available for Trials

L. 7 511 [MCS Thrraughout ST
. T3t menit Turnaver (155 HT)

& Fresh Water Tanks Complete & Insp | | | | |

| | | LFH Top up P Tanks & Superchlorinate

| Lubricating System | [l
Lo o 7 F 1=k Wsin Lubricating Oil System

| & Grey Water Zystem Complete
L o— ey ater System Set-to-vork
/Y Chilled ater Balance |

Lo — hiller Set-to-yvork

:*5 Cambat Systems Techs Available

Lo o— Fe_activate Mav & Comm Systems

[ HF Radio Ready for STW
Lo/ o— HF Fadio STV
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L Ly 7 Bimin Trial |

4 Ship's Re-activation Team Artives (30)

Lon W 7 hipy's Staff Re-activate Wessel

Li-—wwlinu:ur Staring - FoodMattreszesFF Gear
| I—?—Remaining Transit Crevw Artives

Fig. 4. EWP Integrated Completion Schedule

gineering authorities must be planned in Period.

advance for set-to-work @bnfiguration

In the case of the EWPs fAtha-

contractor’s organization into a prelimi-
nary CF1148 Report of Inspection docu-
ment. The deficiencies that affect the

changes and related syste@empart- baskanandlroquois an integrated com- ! !
ment by compartment, the ship mustbe pletion schedule covering the last four orset-to-work of equipment change items
cleaned, inspected and accepted by the five weeks of the EWP was prepared by (ECs) are identified and marked forimme-
Crown.The ship must also be made readythe on-site teanF{g. 4). This schedule ~ diate action by the contractor.

for the return transit as soon as possible co-ordinated set-to-work, trials and ves-

after the EWP is complete. sel reactivation activities by ship’s staff
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Prior to the set-to-work activity, the All of these activities must be com- * A risk management plan must be pre-
contractor is expected to provide the Propleted prior to acceptance for a successpared.
visional Acceptance Certificate (PAC) file ful turnover.  The project manager must have the
for review and approval by the DND on- right to select key on-site team members;

site team. This file contains inspection Post EWP Activities )  Key on-site team members must par-
reports, certificates and other relevant EC Certificates of Compliance ticipate in preparations by:
documentation to provide evidence that At the completion of the contract, the  _ reviewing the technical data package;

the work has been completed in accord- members of the on-site team returnto of- 59

ance with the specifications and draw-  fices in the navy dockyard. Animmediate . yre-staging government-supplied
ings. A designated DND trial conducting Priority is to assemble and check all of the - paterial.

authority then leads each set-to-work ac-"edlined drawings resulting from the in- + A co-operative and mutually support-
tivity, noting any defects resulting from  Stallation of equipment change items dur4jye team approach must be fostered with
the trial in the preliminary CF1148. It is thelnd the EWP. For each equipment changgne contractor.

responsibility of the conducting authorityth€ arisings, technical information re- « Constructive input must be provided
to ensure that the necessary trial docu- quests and EWP notebooks are reviewegh the contractor’s master schedule.
mentation is complete and that the criticaf© identify any specification deficiencies. . set-to-work and trials must be
parameters have been met. All such deficiencies are recorded on pjanned and conducted by the Crown.

Specification Deficiency Reports (SDRS), "« The ship reactivation plan must be
As the EWP contract work nears com-anq g prief report is also prepared outlin- developed and integrated with contrac-

pletion, the contractor is required to re-  inq anv maior problem areas and SUMMa~yme: o

store the vessel to an agreed-upon Ievelrigng ¥he ifJ1$tap”ati0n costs. A package -tor-s'l?r?g\gtrgzlct manager must ensure that
of cleanliness, The physical condition of ¢ontaining the summary report, redlined lessons learned, SDRs and redlined draw-
the vessel is documented at the com-  §r5yings, SDRs and a certificate of com- ings are promptly produced and incorpo-
mencement of the EWP by a joint contracsjiance is then submitted to the appropri-rated into the technical data package for
tor/DND team using deficiency forms andgte pMcM refit manager at NDHQ. The  the next EWP

photographs of each compartment. This priority in preparing this package is put  The project manager is ultimately re-
process is repeated throughout the final o ECs that are likely to be included in th@ponsible for the success or failure of the
few weeks of the EWP and requires very ¢onyract requirements for a follow-on EWP and the results depend on his ability
careful planning by the contractor to en- ghjp_ This allows a clean-up of the speci-yq incorporate the “critical success fac-

sure that a compartment, once acceptedgjcation and drawing package to be doneyqys »
can be secured to prevent unauthorized i reqyce the incidence of work arising,
access. There is frequently a conflict be-yhereby reducing the EC installation costAcknowledgements

tween this activity and the need to enter g gypsequent vessels. The importance of the Public Works
compartment to inspect a system installed and Government Services Canada con-
as a result of an equipment change. ~ Lessons Learned tract officer’s contribution to the suc-

A lessons learned report is prepared :
discussion at a wash-up meeting Somcl%ess c?f I\t/lhehEV\{%,cCannot be overestl-d
e after the EWP is completed. The conp\‘;’lvtgéc éc ae b holg\r)\% reﬁregen.te
ctor should be consulted as to how thﬁe Was aiduééng I?/Itr Paul Eéc:\anagelze’
of man tems, some of which had no Crown can improve EWP management r O’Connor’sycon;cribution to the SLIC-
work reysgs))(;?]sibiﬁt'ysby the c\(,)vntlractor TheP 0CESSEs and procedures. Where signifM :

A, ; . cant improvements can be achieved ess of the EWPs is acknowledged and
reactivation of these systems is carried

; is professionalism and support to the
out at the same time as the contractor’s Ijhurroeusgf:hc;h[a)r;/?ceiﬂ|2|§Srgcde:;<e§haonudldptrj?f team” approach are greatly appreci-
work is being completed and set-to-work dertalée to document and implement the ated.
and trial activities are under way. For ex- changes. (The EWPs féthabaskarand ‘
ample: IroqUOi . . x
. . o . . Iroquois prompted a reevaluation of the 3
t.on.tnheShes?gr?]g}nvesrltgzt'gnee:ggoe;:;ﬁond' current maintenance policy for refits of
! -Icgrta)i/n auxiliali mach?ne Imusf be Iroquois-class ships. As a result, a modi-
available: y ry fied, more cost-effectivésoquois-class
’ maintenance profile has been proposed Irek Kotecki is the DGMEPM Iroquois-

* the fire-main and pumping Systems o504 o cyclic EWPs.) class refit manager at NDHQ.
must be functional;

« the ship’s generators must be proversummary and Conclusions

An essential prerequisite to the deliv- for
ery and remanning the vessel is that bas
habitability requirements be in place. Thistra
involves the reactivation and set-to-work

David Jones is the president of LAL

and available in the event of an emer- As demonstrated throughout the pa- parine Technical Services. which
gency; . per, the success of any work period de- provided key members to the on-site
* the main refrigerators and galley muspends on several key factors. Although teams
be functional, some factors are more crucial than others, '
« fixed and portable fire-fighting sys-  to maximize the chance of success all ele-
tems must be in place; ments must be included in the manage-
 accommodation areas such as ment plan. In summation, the “not

messdecks, heads, washplaces and dinnegotiable” factors required for a suc-
ing areas must be completed and ac-  cessful work period or refit are:
cepted;

« internal communications need to be
functional; etc.

* An EWP preparation plan must be
developed and promulgated.
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Auxiliary Vessels:

Yard Diving Tenders — A Successful
Vessel Conversion Project

ﬁ,

Article by Ed Chan and Lt(N) Gaston Lamontagne

en the navy decided in 1995
that aone-for-one replace-
ment of its only diving sup-

port ship HMCSCormorantwould be
unaffordable, it meant that

manned submersibles
would no longer be
part of the Canadian . ]
diving inventory after ) v e
1998. Instead, the navy
chose to meet its deep:
diving requirement
through the acquisi-
tion of an unmanned . T - ]
ROV —the 1,000-metre ™ - = . . - " " LI Ch - — S
capable Deep Seabed Intervention Sys-

tem — and a containerized system of div- Surveys indicated there was insuffi- ments to allow for the different environ-

ing workshops and recompression cham<ient deck space on the TSRVs to accommental conditions.

bers. While the single ROV would have tgnodate both 20-foot containers simulta- 1o TSRYs had also been designed as
be shuttled from one coast to another agheously, but a decision was made 10 proyay hoats, but as YDTs they would be
required and fitted on one of the maritimeceed with a conversion package that o4 jired to operate unsupported for peri-
coastal defence vessels (or other mediurould fit the recompression container on < o up to five days. Their current fuel
sized vessel of opportunity), the work-  deck and build a new deckhouse on NO']capacity was adequate, but the blackwa-
shop and recompression containers on deck between the funnels for the work- o' freshwater and ration storage capaci-
each coast could be carried on much  shop and diving equipment stowage.  jeg needed to be increased. As a result
smaller platforms. The question was — This arrangement would give the new  o\v plack and greywater holding tanks '
Which ones? YDTs the capability to deploy any ISO  \,,5.1d be built in the pUMPp room, a new

Two of the navy's yard diving tenders containerized package, and the flexibility (e, 6rse osmosis desalination unit in-
(the wooden-hulled YDTs 8 and 9) were ©f having space available on the open a4 in the auxiliary machinery room,
due to be replaced...and, as luck would 4€ck- Even though the converted YDTS »nq 4 new dry provision locker and

have it, two other vessels in the Canadialf°U!d have a built-in diving workshop, ¢reezerinstalled.
a separate containerized diving work-

auxiliary fleet — the torpedo and ship shop was also acquired for each coast so The accommodation arrangements also

ranging vessels (TSR\Becheliand > d d The TSRVs had onl

Sooke— had been declared surplus on that the maritime coastal defence vessel&equired upgrading. fhe S had only
could, if required, transport a full diving Peen designed to accommodate a crew of

et T8 Colhe S o S T T o s b v

and a recompression chamfer. quirement included accommodations for a
Four of the 33-metre TSRVs had been TSRVsinto YDTs crew of 12, which necessitated adding
delivered to the Canadian Forces Mari- extra bunks and lockers to all cabins, rear-

time Experimental and Test Ranges Th(ej tor pedé) anéjk;;hit)_ranging dvesselsranging the lounge and eating area, and
(CFMETR) at Nanoose, B.C. in 1990-91. W?Lec es%neShQn : UIA In acc?r ance  anjarging the pantry. The numbers of life
Built by West Coast Manly Shipyard in  WIth Canada Shipping Act regulations ¢q 5 |ife-jackets would also have to

Vancouver, the steel-hulled vessels Wefeﬁgg@?igﬁ&?ﬁfgﬁ dogfsgi?giggrﬁﬁig_ be increased accordingly.
designed to carry a containerized scien- L d ; ;
fific gackage dur)i/ng operations. A study ith DND stability and buoyancy require- To allow the new YDTs to navigate in

was made to determine whether they ~ MeNts. It was essential that these requirdestricted visibility, a Furuno 1831 colli-
could accept the 20-foot ISO containers MeNts be maintained during the conver- Sion avoidance radar capable of accepting
for the diving workshop and recompres.. Sion- In addition, since the TSRVs were input from the global positioning system,
sion chamber, and meet all the other re- d€Signed to operate on the West Coast, Speed-log and gyro woulld be installed.
quirements of a YDT replacement vessel &1d the converted ships would be re- The communication system was also up-
including sufficient stowage to support duired to operate on the East Coast andgradedto include a UHF transceiver, one
mine countermeasure operations, surfac& the Great Lakes as well, changes ship-mounted and two hand held VHF
supply diving, explosive ordnance dis-  ould have to be made to the heating, units, along with a Spectra A4 VHF/FM

! ventilation and a|r_cond|t|on|ng Systems transceiver. An internal communication

posal and battle damage repair dIVIng ops'and to the insulation of some compart- System would be installed between the
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new workshop and the recompression Contractors were also required to: Even though a total of 331 work arisings
module, and a seating made for side-scan « commence/complete work as follows:were accepted, they accounted for only
sonar equipment such as the AN/SQQ- Sechelt Oct. 23, 1996 — Feb. 6, 1997 15 percent of the contract price, a very

505(V). A third anchor and anchor winch Sooke Nov. 13, 1996 — Feb. 27, 1997 low figure compared to other navy refits.
installed on the quarterdeck would enable « yse an electronic planning and work While itis true that the YDTs were deliv-
the vessel to carry out precise, three-  scheduling system to plan and manage ered somewhat later than expected (on
point anchoring. the project; and May 12, 1997), Fleet Diving Unit Atlantic

The greatest changes to the TSRV re-

lated to the vessel’'s new diving equip-

ment systems. Securing points had to

be fitted on No.1 deck to accept the
20-foot ISO standard recompressio
container, and the new deckhouse
to be fabricated. This deckhouse co
tains the diving workshop for con-
ducting first-line maintenance, storin
dive equipment, calibrating pre-dive
set-ups and charging diving sets. T
workshop’s dedicated calibration
bench allows up to three divers at a

time to set up, test or calibrate their
rebreather sets. A full system of hig

« use an ISO 9002 compliant quality ~ was still able to conduct a ship readiness
assurance system during the implementanspection of YDT 61Gecheland make

the long transit to Halifax prior to the
onset of the hurricane season in the
Caribbean. The transit itself was com-
pleted without any mechanical diffi-
culties.

Both vessels have continued to
perform well with their respective East
and West Coast diving units since

1 coming out of refit, and have been
| well tested in a variety of naval exer-

cises and operations. Last fall, YDT

8| 610Sechelwas deployed as the main

diving platform during Operation Per-

pressure ai_r compressors arjd gas _ sistence — the Swiss Air Flight 111
banks leading to the calibration pan T, crash recovery effort off Nova Scotia.
lets the divers charge their sets Withrpe recompression chamber inits container (oD During this operatiorSecheltogged
the required mixture of gases. There gg10) 10,121 manhours on site, 108 dives in
even a water bath for immersing the i ] total, without a vessel-related failure
diving bottles during charging. Low—pres—thﬂI of the 3role%t (proveln to have been qf any kind.

i i - in place and used in similar projects). .
sure air banks will supply power to oper- Inp proj ) The current chief dechelt CPO2

ate underwater air tools. To facilitate Three bid proposals were received, bytevin McNamara (a member of the origi-

getting divers into and out of the water, ayhen the lowest was disallowed after thenal transit crew), has described the new

diving platform would be installed atthe - conractor’s quality control system was diving tenders as “the best thing that has

stern. The existing deck crane would be examined and found to be non-complianteyer happened to the trade.” As he told

relocated to support diving operations  the contract for the refit and conversion Trident he now “likes his job buoves

and lower the rigid-hull inflatable boat.  of the two TSRVs was awarded to his boat.” Coming from one of the navy’s
The contract for developing the TSRV Nanaimo Shipyards Ltd. on Oct. 28, 1996.most senior divers, this accolade speaks

conversion engineering change specificafhe delay in having to evaluate two ship~,glumes about the success of the conver-

tions and drawings went to competition yards meant theBecheltwould com- sion. It should also put the Canadian

and was eventually awarded to MIL Sys-mence refit almost three weeks later thangorces Maritime Experimental and Test

tems Engineering Inc. in February, 1996. expected, anBookeapproximately one  Ranges on alert. As the two remaining

Ed Chan (DMSS 2-7) managed this con- week later than originally scheduled. wooden-hull diving tendey DTs 10 and

tract, while various life-cycle material A“virtual” project management team 11) move ever closer to retirement, CF
managers reviewed the final design. The a5 established to conduct the refit and METR had better keep a close eyeiten
conversion packages f@echeliand conversion. The team was “virtual” in the remaining two range vessels — YPT 611

Sookewere incorporated with other nec- ggnge that the individual members continSikanniand YPT 613tikine— lest the
essary periodic refit work, and on Aug.1, e g carry out their primary functions ~ fleet diving units come up with any long-
1996 an invitation to tender was issued it their parent organizations. The teamrange plans for diving operations that
for a S|ng|e contract to refit and-CO-nVert Compl’isedi PrOjeCt Manager Lt(N) Gastorpou'd beneﬁt from another Coup'e Of
both TSRVs. The contract was limited to Lamontagne (DMCM/AUX 4)’ Procure- steel-hulls!

suppliers in Western Canada and stipu- ment Officer Ken Black (PWGSC, Pacific
lated that the award of contract would beRegion)' Financial Manager Kathy Pope

based on the lowest priced responsive (pvMS 5-3-5): Regional Quality Assur-

tender. To be considered responsive, oo Manager,AI Carter (8 CFQAR); On-

tractors were required to: Site Refit Manager and Quality Assur-  Ed Chan is the DMSS 2-7 project manager
* demonstrate they have completed atance Representative for YDT 688chelt  responsible for the TSRV conversion speci-

least one previous ship refit for a vessel __ cpo2 Bob Bourdage (8 CFQAR); QA fication.

of this size (length 33.07 m; breadth 8.45 Rep for YDT 61500ke— CPO2 Kevin

m; draft 2.47 m; displacement 275 tonnes)sates (8 CFQAR); and TSRV Conversion Lt(N) Lamontagne is now the DMSS 2

with a contract value exceeding $0.5M; - specification Project Manager Ed Chan  project officer for the navy's Afloat Logis-

* demonstrate a capability to dock  (pmsS 2-7). tics and Sealift Capability Project.
these vessels, and include a docking cer- . .
tificate for their own facility along with The conversion of the two TSRVs into

the name of the dockmaster: and yard diving tenders was successful on a
« provide a performance byond along number of fronts. To begin with, the total

with a labour and material payment bond.c0St Of the project came in under budget.
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Greenspace: Maritime Environmental Protection
Protecting the Oceans in the Future

Article by LCdr Mark Tinney

egular readers of Greenspace
Rwill be familiar with initiatives

underway to make Canada’s
warships compliant with existing environ-
mental regulations. For example, in re-
sponse to the International Maritime Or-
ganization’s call for a complete ban on the
disposal of waste plastic at sea, many of L\II
our ships are being outfitted with plastic |
waste processing systems. The equip-
ment illustrated is designed to shred, melt
and compress all of a ship’s waste plastic
into pizza-size disks which can be con-
veniently retained on board until the ship;
reaches its next port of call. This is a typi-
cal example of technology being devel-
oped specifically to enable ships to com-
ply with regulations currently on the
books. Since regulations continue to
evolve, however, so must our navy’s re-
sponse. In this article | intend to provide

an opinion on where it's all heading. ) ) )
. HMCS Fredericton ’s plastic waste processors. (CFB Halifax photo by Pte. Kent)
Protection of the oceans affects every

facet of naval operations and will con-  discharge regulations. Within the foreseeindustry is going to have to develop the
tinue to do so to an even greater extent iable future, the discharge of any non-  necessary technology, which is cost-
future. Navy ships, as well as all other  biodegradable solid or liquid waste at se&ffective and easy to operate, to enable
forms of vessels, will be obliged to treat will be prohibited. Ships will be obliged to ship operators to process waste streams
the world’s oceans with the utmost care retain all forms of non-biodegradable  in accordance with the law. Second, port
and respect. To that end, adherence to waste on board for offloading in port, andauthorities are going to have to supply
environmental doctrine will be an essen- ship operators will be held fully account- the necessary waste handling facilities to
tial element in planning naval operations. able for any breach of the rules. All prod- make it easier and less expensive to off-
Non-compliant vessels will be severely ucts brought on board a ship will have toload waste products in port.

restricted in the type of operations that be accounted for when they leave the To comply with stricter regulations,

they can perform. . ship. Ship operators won't be able to ar- ships will need equipment which can
Today's effluent standards for oily Ve in port with the announcement that process solid and liquid waste streams to
water, black & grey water, and solid they have no waste to offload; the wastey, o higher standards. Research and de-

wastes can be fairly easily met using ex- Miraculously having disappeared in the \e155ment on technologies which can
isting technology. The standards apply Middle of the ocean. And in the true spirity, 0 this practical are under way. Several
only to certain areas, and generally are ©Of 'Big Brother is Watching,” satellites - hjes including Canada, are devel-
not policed outside of territorial waters. Will be used to a much greater extentto iy hjasma arc incinerators which can
This will change. Effluent standards of ~ monitor ship activities, watching for signs;ey, ce all manner of waste to an inert

the future will be challenging to meet, ancPf illegal dumping of any waste stream. |54 The waste by-products can then be
extend to greater areas of the oceans. Fur- Even today, it is very expensive for  conveniently retained on board until
thermore, the international community is ship operators to comply with environ-  they can be off loaded in port. Technol-
generally starting to accept that it is not mental regulations. As regulations move ogy and processes being developed to
good enough merely to adopt regulationgloser and closer to zero discharge it will recycle fluids on manned spacecraft
without having an established means forpecome prohibitively expensive to oper- which one day will be deployed to the
enforcing the rules. Thus, policing of shipate in an environmentally conscientious farthest reaches of the solar system and

activities will become a fact of life, and  manner. As long as port authorities beyond (without the benefit of a replen-

penalties will be severe. charge huge levies to offload waste, the ishment in space), will also be prime can-
In the same incremental manner beingincentive will remain for shipstotryto  didates for use in shipboard systems.

used to force cigarette smokers into ex- Minimize the amount of waste requiring In the near term we can see changes

tinction, environmental regulators are offloading (through illegal dumping). So a ¢ ming which will have a significant im-
leading the world’s navies toward zero- couple of things need to happen. First, h4¢t on the design of liquid waste treat-
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ment systems. Probably within five yearswill all need systems which can process come stricter, it is imperative that we do
new regulations will require food waste large volumes of solid and liquid waste not falter in our resolve to comply.

and grey water to be treated prior to dis- products efficiently and cost-effectively.
charge. This will have a huge impact on As the regulations evolve, so will the
the size of shipboard liquid waste treat- technology and procedures that we em-
ment systems which are already heavily ploy to process waste at sea. With the
challenged dealing with black water aloneright equipment it doesn’t need to be- LfC(:lf Mark lif,wey is thE project manielger
; ; _ come an increased burden on ship’s of the navys Maritime Environmenta
The requirements for pollution abate crews, beyond the level that it is now. BuProtection Project.

ment equipment will be enormous. War- thing i tain. A lati b
ships, commercial ships and cruise ships?"€ NG IS certain. As reguiations be-

HMCS Fredericton Joins the Solid Waste
Management Fleet

-

Article by Sean Gill
MCSFrederictonFFH-337) is  work to ensure the equipment was in-  growing list of vessels in the Canadian
the most recerttlalifax-class  stalled and operating properly, and to  fleet having the tools to better protect the
frigate to be outfitted with the train the ship’s company in how to oper- marine environment by managing their
solid waste management equipment se- ate and maintain the equipment. Interestsolid waste in accordance with discharge
lected by the Maritime Environmental Proingly, Frederictonaccepted our offer to  regulations.
tection Project (MEPP). Project staff mem-+rain the crew while the ship was at sea. To the crew oEredericton the MEPP

bers Mario Gingras and George Power will - yaying sure the equipment works is  team says, Thank You for your enthusi-
install a USN plastic waste processor and,aqy hyt providing the best training op- asm, support and friendship. And to LS
shredder, and a Hobart pulper on each of,q ity to the crew can be a difficult ~ Chisholm — Thanks for the ride home!
the 12 patrol frigates by the end of 2001. {44k if not taught in the right classroom.
Fleet oilers have already received a plastifge nave found that an underway ship, in
waste processor, pulper attahan and s at-sea routine, actively generating
Henshavshredder compactor unit, while \aste is the teacher’s best forum. It is
thelroquoisclasswill be outfitted with @ here that the sailors can observe and usSean Gill is the field service representa-
trash compactor and pulper onfjnis the equipment under real-life operating  tive for Geo-Centers Inc., of Pittsburgh,
equipment will allow each class to effec- ¢qngitions. They get to experience actuaPA.
tively process solid waste for_dlscharge/ waste flow “battle problems” while oper-
storage in accordance with discharge atingall the equipment under various
regulations. scenarios, including the failures we simu-
Aboard theHalifax class the pulper is late to teach the maintainers their trouble
used to process approximately 70 percerghooting techniques. Another big advan

-

“Freddie’ Goes Green
— the View from the Ship

of shipboard generated waste — paper, tage to conducting the training while the
cardboard and food — which can then behip is under way (apart from our having
discharged beyond the three-mile limit. a captive audience) is that we are able tg
The plastic waste processor is composedffer much more individual instruction

of two distinct machines — a compress than we might otherwise be able to pro-
melt unit, orCMU, that turns plastic waste vide. And, we get to watch the newly
into 20-inch-diameter plastic disks, and a trained operators in action for the rest of
solid waste shredder that serves severathe time we are on board!

roles: preprocessing plastic waste prior to  pyyring the three days we were em-
loading it into the CMU; and shredding  parked in the shipwe encountered some
metal and glass for discharge beyond 20@f our most enthusiastic students to dat¢
nautical miles. (As plastic discharge into e trained a total of 32 people — includ-
the oceans is prohibited at all times, the jng six maintainers — who will surely be
plastic disks must be offloaded ashore.) gple to handle any problems they come

The MEPP team visited HMOSeder-
ictonin Halifax last February, following
the fit of new solid waste equipment by
Saint John Shipbuilding Ltd. As with all
new installations, MEPP personnel and
their FSRs were on hand for the set-to-
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up against with the equipment.

The set-to-work on board HMCS
Frederictonwas an unqualified success.
Top-down support combined with a re-

Overall, the training was very well
received; it was exceedingly beneficig
to have the experts at hand to answgr
guestions as they arose.

Having completed formal waste-
processing training, the crew will now
turn its attention to waste collection
During the brief training period, it be-
came obvious that sorting garbage
the source will greatly reduce the workf
load of the waste processing watch. A
efficient waste management prograr
will therefore depend upon the prop€
education of the ship’s company, th
key (as always) being the three R’s d
Reduce, Reuse and RecyeleLt(N)
Clark Patterson, Deck Officer,
HMCS Fredericton

F="N1 A S T

ceptive, interested crew made for a very
rewarding visit. The ship now joins a
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Ship Signature Reduction in the
Canadian Navy — A Balancing Act

Article by Mike Belcher and Ping K. Kwok

hroughout history, the most
I successful hunters have tracke

their prey using keen senses of
sight, hearing, smell and touch. This
holds true even in today’s high-tech
arena of naval operations. Among the
world’s navies, the “prey” is as well
armed as the hunter, and the “victor” is
often the one who detects the other first.

We all instinctively know that invisibil-
ity equates to invincibility; if you can’t be
seen, you can't be hurt. This is the basic|
premise of naval stealth technology,
which aims to improve survivability by
reducing detectability. Modern sensors
operate above and below the ocean’s su

face throughout the electromagnetic The funnels show up as hot spots in this normal IR image of the now decommissioned

S_pectrum,_ searching f_or Sigljals that can HMCS Skeena (DDH-207). (Photo courtesy W.R. Davis Engineering, Ltd.)
find, identify and provide guidance to a

target. This task is made easier if the tar-

get can be remotely monitored and reli- based sites, other surface ships or sub- prisingly, Canada optimized its fleet for

ably analyzed as to identity, location, marines, and mines. In the majority of  this function over the years in terms of -
R g cases the weapon originates out of visudtaining, sensors, weapons and acoustic
speed and direction — characteristics f the shi d the decision t ianat duction. A hiDs |
broadly referred to as the target signatur%f.mge of the ship, and the decision to  signature reduction. As our ships incor-
aunch and subsequent guidance to the porated many quietening features such as
A signature can be regarded as an target are based on sensor input. Remotgas turbine propulsion, air-emission sys-
emission of acoustic or electromagnetic sensors are used for surveillance, detectems and effective vibration isolation of
energy (either transmitted or reflected), tion, tracking and classification of targetsmachinery, the operational community
usually with spectral (i.e. frequency), tem-ground-mapping and weapon-homing  developed a good awareness of the im-
poral (time-dependent) or spatial (shape guidance. portance of acoustics.
or directional) content. While the power

level of the energy can sometimes be Sensor systems are divided into two Following the collapse of the Soviet

used to determine range, it is the other broad catg‘gprlgsatitwesensqs, suc_h as Union and t.he subsequent red,uct|0n of
radar and “pinging” sonar which radiate the submarine threat, the navy’s opera-

variables which serve to identify and clas . : :
sify the target. In the case of weapon tri g_energy to detect a target, apdssive tional focus shifted away from transatlan-

gering mechanisms, the identifiable sensors _(|.e. sensors in quiet mode) whidiic ASW escort duties to a broader com-
e e detect, either directly or indirectly, the  bat role in support of NATO littoral opera-
aspects of a ship’s signature are used to . X )
. - energy emanating from a target. Sensorstions worldwide. And although our
determine whether the physical phenom- . . X . ; e
o T are also categorized by their operational long-standing attention tacousticsig-
enon the mechanism is monitoring is nvironment as eith@bove-watesys- nature reduction continues to serve us
natural (and can therefore be ignored), of - : y X
: - - tems (e.g. radar, infrared, optical sensors)yell, we must now turn our attention to
is a hostile warship that should be de- . )
stroyed. or underwatersystems_ (e._g. sonar, pres- other areas of signature reduction 'ghat
sure sensors, magnetic field detectors). have assumed greater importance in the
To counter the widespread availability For each type of sensor there is a corre- threat scenarios associated with coastal
of sophisticated detection and surveil- sponding signature, the primary ones beoperations. Shallower coastal waters are

lance sensors among other maritime ing acoustic, underwater magnetic and fertile fields for mines (turn to p. 3 of the
forces, navies everywhere are turning to electric, radar and infraredde sidebar enclosed issue dENTHA Newgo see

stealth and information denial techniquesarticles). the result of USSripoli’s encounter with
to tip the balance in their favour. This arti- a mine off Kuwait in 1991), and ships are

Signatures and the Changing Role of

cle will address some of the issues relat- within easy striking distance of land-

ing to signature reduction in Canadian the Canadian Naw ) based aircraft, missiles and,some cases,

naval ships. The Canadian navy developed its €x- gyen coastal artillery. Increased emphasis

Sensors pertise as a major antisubmarine force oy ahove-water signatures, including
during convoy escort operations in the yisyal components, therefore needs to be

The threats to modern warships are  Second World War, a role that was rein- considered. The key lies in a balanced
weapons launched from aircraft, land-  forced later during the Cold War. Not sur- approach to signature management.
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Signatures and the Evolving Threat ship configurations to incorporate naissance, and the increased likelihood of

As sensors become more sophisti-  “Stealth” technologies such as shaping littoral operations have all combined to
cated and are incorporated into weapon and radar absorbent materials. However, make the denial of ship visual identifica-
systems, the need to update the signatufféese measures cannot completely hide tion by other forces important once again.
management of naval ships becomes in- the target ship, and some missiles are abWhile the garish stripes painted on the
creasingly important. But because signa-t0 use multiple sensors to couple radar sides of ships to confuse optical range-
tures are not always well understood ~ a@nd IR for targeting. Active countermeas-inders during the First World War are
within the naval community, thereisa  ures like chaff and flares can be effective probably gone for good, more navies are
tendency to rely on information that may (the common wisdom being that these  considering some scheme of colour and/
be outdated. For example, when magnetigneasures must be able to project a moreor pattern camouflage for reducing the
mines were first developed they could ~ attractive signature than the platform it- visual impact of their vessels.

only sense variation in the vertical mag- Self), butimaging IR sensors negate SOmg;. e Measurement

netic field. Initial degaussing systems, Of the utility of flares. In the end, above- ) ) . o
therefore, were con?igured t% d)ga| with water threats are best countered through The first step in reducing ship signa-

that threat using horizontal M coils. Un- & combination of signature reduction and(Ures is to identify the areas of the ship
fortunately, the NATO standards for de- active countermeasures integrated with that are contributing to the signature, and
gaussing still refer primarily to vertical ~ We€apons. this calls for accurate measurement. Be-

Feld fimi houah th oritv of _ ) cause of the various physical processes
ield limits, even though the majority o Interestingly, the visual component of jnyolved, each signature is measured in a

mines inventoried around the world todayyarship signature is front and centre oncgifferent manner, using highly sensitive
use multi-axis sensors and trigger on horiagain. Prior to the Second World War  sensors under controlled conditions.

that weapon development is a constantlyange to identify a target, visual camou- ~ 1he Canadian navy operates several

evolving field, and that countermeasuresfiage was a key factor in remaining unde-t€st ranges for dealing with signature
designed for last decade’s threat may Nofected. The advent of radar during the wgpanagement. There are two facilities on
be effective on today’s battlefield. seemed to make camouflage an anachroihe East Coast — the Ferguson's Cove

The technology has advanced on all Nism, butis enjoying something of a re- Influence Range and the Bedf(?rd Basin
fronts. Underwater sensors are now cap&krgence among today's navies. HeavierP€gaussing Range. Ferguson's Cove is a
ble of detecting changes in AC or DC  reliance on passive sensors which do ndpulti-use facility incorporating a deep-
electric fields, but it is the above-water Jive away an attacker’s position, the usedraught degaussing facility for ships with
threat that requires special vigilance. Theof electro-optical seekers on weapons, beahms greater than 55 feet (16d8 m), and
advent of radar-guided anti-ship missilesthe employment of stealthy remotely pi- bﬁt statf|c and dynamic sound r;’;mgeds.
have prompted some drastic Changes in |Oted Veh|C|eS (RPVS) fOI’ a|rb0rne recon- The Bed Ord Basin range IS StrICty aae-

Underwater Signatures

Magnetic

Steel ships develop individual magnetic fields through the@ussingcoils permanently installed in the ship generate oppo-
interaction with the earth’s magnetic field. During constructiagite fields to counteract any remaining permanent and inddced
the structure developgparmanenmmagnetic orientation in align-fields. A horizontal degaussing loop (the M coil) generatgs a
ment with the earth’s field at that location. Furthermore, movirgrtical field, while fore and aft loops (A coils) generate fan
a ferromagnetic object (such as a steel-hulled ship) within a magrwartships field. The longitudinal field is controlled by hofi
netic field will cause the field of the object to change as it abntal coils of opposite polarity on the foredeck (F coil) gnd
tempts to reorient to the local field. Sustlucedmagnetism is quarterdeck (Q coil), or by a series of circumferential loopg (L
determined by the ship’s global position and heading, and aisils). By altering both the number of turns in these coils and
leads to the formation of eddy currents within the structure. Atye power applied to each, it is possible to vary the field strepgth
electrical machinery operating on board the ship will also genierthe coils to manipulate the ship’s signature. Changes dye to
ate its owrelectromagnetidield. Altogether, these effects makeship’s heading are controlled by a link to the gyro compass, All
up the ship’s magnetic signature, normally described in unitsGdnadian warships, includitgngstorclass MCDVs, are fit-
field strength (nanoTesla) at some distance below the ship’s keel.with degaussing systems.

Magnetic signature reduction aims at reducing a ship’s fiétkectric
to a level which will allow the ship to pass at some predeterminedships also emit underwater electric fields, which are a cofbi-
stand-off distance from mines which trigger on detectinghation of electric machinery AC signals and a static-electric fleld
change in the earth’s magnetic field. The most effective wayaylting from galvanic currents. The static-electric field can in
reduce the signature is to minimize it du_rlng design. Modern miggn generate an extremely low-frequency electric (ELFE) AC sig-
sweepers are typically constructed with GRP or wooden hullg| caused by the modulation of the static-electric field by shaft
and the machinery is made primarily of non-magnetic metals, Rythtion Halifax-class ships are now fitted with a Canadian-gle-
for the vast majority of warships other methods are requiredye|oped active shaft grounding system to counter the ELFE|sig-

Depermingreduces the permanent field by temporarily wrapature. ‘
ping the ship with a series of coils which are then energized with x
strong currents applied in alternating polarities. In additlen, -
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gaussing facility for ships up to 55 feet in
the beam. It has both east-west and
north-south magnetometer arrays to allo
calibration in vertical, longitudinal and
athwartship directions. Mooring buoys
and a deperming barge in Bedford Basin
are available for deperming/wiping.

Both ranges have shore facilities
where range data is gathered and proc-

essed, and offer secure voice communica-

tion with ships on the ranges. These
facilities use either visual or laser tracking
systems, and are now being augmented
with a digital global positioning satellite
(DGPS) tracking system. This will improve
the accuracy of ship tracking, provide
track feedback to ships and allow all-
weather operation.

On the West Coast, facilities include
equipment at the entrance to Esquimalt
Harbour which incorporates a magnetic
check ranging capability, a degaussing
range at Coburg Spit where a north-sout
magnetometer array is situated, and the
Parry Bay dynamic sound range. A trial
acoustic range was recently established
at Pat Bay to take advantage of better
ambient noise conditions. The West

Coast ranges are also being updated with

DGPS tracking systems.

Sound-Ranging

To measure underwater radiated noise
a warship must conduct static and dy-
namic sound ranging trials on an
instrumented range employing sensitive
hydrophones and accurate positional
tracking. The profile of the ship’s under-
water noise signature can then be used
predict acoustic detection and
counterdetection ranges, and determine
the ship’s vulnerability to acoustic weap-
ons. Sound-ranging can also detect indi-
vidual ship and class defects so that
corrective action can be taken. Typically,
rangings are done before and after a refit
and following repairs or changes to majon
machinery, the hull or propellers. Tactical

Defence Research Establishment Valcartier’s trailer-mounted infrared imaging
spectrometer has been used to measure IR signatures of Canadian warships.

' The imaging spectrometer produces a series of multidimensional graphed
outputs of a ship’s IR intensity mapped against different variables.

Infrared (IR) Signature

All objects emit a characteristic pattern of wavelengths in the infrared (IR) re
of the electromagnetic spectrum, with intensities proportional to the temperatu
surface optical characteristics. IR signatures include spectral signature (intens

age with the relative intensity defining the target shape), and temporal signatu
fluctuation of the target signal over time).

Infrared signature can be controlled by reducing the contrast of the radiant
with the backgrounds against which the ship is viewed and by eliminating any
line-of-sight to the heat source. Since background radiance varies with time 0

[Queather, and geographic location, IR signature management should consist o
sive system designed to keep the IR signature as low as possible against a g
environmental condition, and an active system to vary the ship’s radiance to a
for different conditions.

Halifax-class frigate gas turbine uptakes are fitted with the “DRES Ball” fan-co
exhaust diffuser, while simpler diffusers are used for all other exhapgtmis-class
 ships have exhaust diffusers on all exhausts. Ship’s internal heat emission is ¢
led by insulation fitted throughout the ship, especially around the exhaust pipe
ducts, and by special ventilation in the funnel. All Canadian major combatant

sound rangings are conducted before aryfitted with an NBC defence pre-wetting system which can be used to alter the |

major deployment.

Magnetic Ranging

Determining the coil effects and initial
optimization of the magnetic signature
require the use of a magnetic range. The
range consists of an array of highly sens
tive magnetometers fixed on the seabed
which measure the ship’s magnetic field
strength as it passes over. Accurate pos

nature in the 8-14mm wavelength band.

ing Ltd., has developed tidaval Threat/Countermeasures Simulator (NCTS) softw

to model the IR signature of naval ships. It can be used to study the impact of

neering changes on the infrared signature and on the ship’s susceptibility to antis
_missile IR seekers under a wide range of operational and maritime conditions.

x
-

tion measurement of the ship during this

gion
e and
ties of

,the emitted radiation at specific wavelengths), spatial signature (a pattern of tie im-

e (the

bower
Hirect

f day,

a pas-
tandard
count

Dled

pntrol-
s and
s are
R sig-

Defence Research Establishment Valcartier, in conjunction with W.R. Davis Engjneer-

are
engi-
urface

pass allows the field strength to be plot-

ted against the ship’s keel position, allowknowledge of the ship’s magnetic charac!nfrared Imaging

ing the effects of the various coils to be teristics. The result is a ship with its de-

IR imaging systems measure the differ-

evaluated. A complete ranging is an iteragaussing coils set so that the magnetic ential radiance produced by a target and

tive process, combining range data with signature is minimized.
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its immediate background. The image re-
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corded depends on the spectral radianc{
of the target and background, the trans-
mittance of the atmosphere and the speq Threat

tral response of the imaging system. A Sﬁ“:;ﬁ;lics
Canadian warship IR imagery has been ;'I‘ﬁi'mz Ship Signature Baseline &

recorded by Defence Research Establish In-Service Signature Managerment

ment Valcartier (DREV) using a portable Ship's Sensor ) )

IR imaging system from a Sea King heli- {Detect, Discriminate E"F'”T""““Ef'a”“
copter. In addition, a DREV IR imaging & Classify Threat) i ol
spectrometer operating in the 2-5mm

Signature Managemant

wavebandgee sidebgrhas measured Ship's EW Suite rorsiprime i
ship signatures from Osborne Head neanl  (EGHK, ECM, SHGINT] Developement
Halifax. Further development is required

. Off-board
to establish a permanent shore-based IR e e
imaging system with quick-look analysis System & Decoy Tachnalogy
capability to support fleet deployment. Characharistics Developmant

Radar Cross-section EW Trials & Knowledge

i i Countermeasurs Cperational Database
Measurement of Canadian warship Systom Effectiveness Rosant & Ressarch
radar cross-section has been conducteg

; Devalo t
by Defence Research Establishment Ot- 5tudﬁ;n59n

tawa (DREO). Their I/J-band measuremer
radar éee sidebagrcan collect coherent

data and includes a high-resolution mode™ — _ _ _
that will resolve one-dimensional RCS  Fig. 1. The ever-diminishing “design spiral” for control over a ship’s threshold

“hot spots.” Naval Electronic System Tesfignature shows an iterative process of measurement and improvement.
Range Atlantic (NESTRA) and Pacific
(NESTRP) both have RCS measurement Signature Reduction — A Balancing Act  characteristics and the associated signal

systems. A ship’s signature reduction measuregrocessing systems. When multispectral
must be in line with the relevant sensor threat systems exist, signature reduction

Radar Signature

The radar signature of a vessel is a measure of its ability to reflect ra
energy back to a transceiver. It is typically expressed as radar cross-seg
(RCS) in square metres, or in decibels relative to one square metre. RCS b
little relation to the actual physical size of a target. A complex object such a
ship contains many significant “scattering centres,” and its radar cross-s
tion varies as a function of radar frequency, polarization, elevation and azim
angle.

Radar waves are only reflected from conductive materials. GRP materials [g
essentially transparent to electromagnetic radiation, but internal metal strjies=S==
tures would be visible. The intersection of three orthogonal planes, called r_ﬁ'*""
trihedral reflector, is the most efficient design of reflector and should be avoid
through careful attention to “shaping.” Similarly, vertical planes in the upp4
superstructure can combine with the deck to form reflectors, and so shouldl
inclined slightly — 10 degrees or less is sufficient — to reflect radar energy
away from the transceiver. Reflective deck equipment such as boat davits, ¢z
stans and even stanchions can also contribute to the radar cross-section}|
some navies have taken drastic steps to remove these items or hide the
hind screens. Further RCS reduction can be achieved by fitting radar abs
ent material either as sheet material permanently attached to the structure,
flexible panels that can be rigged as required. In all cases, effective use of
and superstructure shaping, as in Hadifax-class ships, requires rigorous
adherence to design principles.

The radar cross-section of a ship can be determined through scale-mg
testing, computer simulation and full-scale range testing. (Scale-model test
theHalifax-class were conducted to verify the design and to identify the majosreo's 1/3-band mobile RCS measurement
scattering sources.) Defence Research Establishment Ottawa (DREO) has angfytem.
sis codes to predict the RCS of various targets with complex geometries. How-
ever, full-scale ship testing on an instrumented range remains the most accurate x
method for establishing the radar cross-section of a ship. -
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. . established with representation from
ACO u Stl C S | g n atu re headquarters, the research community
and both coasts. This allows open dis-
The acoustic signature is the underwawater near the machinery spaces to cre¢ateussion of policy, provides input for the
ter noise generated by a ship, expressad acoustic impedance mismatch, thusdevelopment of new and current facilities,
in decibels (dB) relative to a referenceeducing the transfer of machinery nolse and ensures that naval signature manage-
sound pressure level of 1 mPdo the water. Acoustic decoupling tiles ment retains high visibility. An Atlantic
(micropascal) one metre from the hull. It isattached externally to the hull around §he Signature Management Working Group
a complex spectrum of sounds, dominatethachinery spaces also prove effectiye.also exists in MARLANT to deal with
by narrowband machinery and propelleAlthough such tiling is more common @n issues relating specifically to the East
tonal components at slower ship speedsubmarines, and rarely used on surfaceCoast fleet. West Coast fleet survivability
and by broadband propeller cavitatiorships, they are currently fitted on HM(QS issues are the responsibility of
noise at higher speeds. Noise radiated Bontreal MARPAC/N34. In DGMEPM, technical
a ship can be detected at great distances, . . responsibility for signature management
and can also degrade the performance 86 Hydrocjynamm noise resu_lts_from a talls within the Passive Protection section
the ship’s own sonars mbination of propeller cavitation arjd (DMSS 2-5), which has unigue experience
: flow noises. Flow noise can be controlled '

Machinery vibration is transmitted through careful design of the hull and jts g‘blécg?vrv\g?et?rsin?g:dr\ggrgggns’urpv?ggaﬂtcs’
through seatings and piping systems tappendages. The cavitation inception his section is glso responsible for mail}nl-.
the hull, then radiated into the water. Airspeed can be increased by good prop aining the Navy's vario%s signature test
borne acoustic energy can also be radiatelgsign and by smoothing the flow of wia- ran egs y 9
directly to the hull. Machinery noise ister into the propeller. To reduce the eff¢ct ges.
reduced by minimizing vibration at theof cavitation, operators can keep the sh|p'sWay Ahead
source through accurate balancing anspeed below the cavitation inceptidn  signature reduction is a passive pro-
alignment of rotating parts, and by keepspeed, or run propeller air-emission sys-tection system, an integral part of the
ing machines in good repair. Interruptingems above that speed, accelerate graduship’s defensive system, and cannot be

=0
D

the vibration coupling path is accom-ally and use minimum rudder and stabilizer treated in isolation. The effectiveness of
plished by resiliently mounting machineryangles where practicable. countermeasures will be improved with
flttlng fluid and acoustic mufﬂers, install- Signature reduction. Underwater Signa_
ing acoustic enclosures, and avoiding rigid i ture management, both acoustic and mag-
connections to the hull. Air-emission sys- - netic, is well established. Although not all
tems distribute a Iayer of bubbles in the the Components required for radar cross-

section and IR signature management are
in place, requirements to address these
issues have been identified. With the ad-
vance of new sensors such as millimetre
While there are often palliative means microwave (MMW) radar, imaging infra-
improve ship signatures, the most red, and laser detection and ranging
cost-effective method of ensuring low  (LADAR), there will be a need to deal
signature levels is to build these featureswith the threat from new missile seekers.
in at the design stage. This can be accor&ach new threat will pose unigue signa-
plished through proper selection of mate-ture control challenges, and the battle
rials, equipment and structural design  between measure and countermeasure

etails. In many cases, the cost of build- can be expected to continue. However,
: - ~1hg a stealthy structure is not signifi- with an effective method for understand-
:gﬁ\ ér:jr?cs)r;or:csiusrg?ﬁéugﬁisprzgﬁt abcecz)nn?gi-sl”gamly more than buildin.g a non-stealthy in_g the effe.ct of signatures and dealing_
its mission effectively against a set of ne. In other cases, as in thg case of modith these issues, the Canadian navy is
threat sensors under a given set of enyi-EN minesweepers, the requirements for well prepared to respond to these chal-

" low signature levels will dominate the de- lenges.
ronmental conditions. sign
It is important to remember that ship The methods for controlling and re-

signatures be considered together with . .
the available countermeasures and with ducing signatures are for the most pa!”
well understood. Because the threat is

tmhgggz'ggdtitgget?]tgi l-tzzrlfhlsteiﬁ?]m:)non constantly evolving, and because many
can makepobjects invisible to radar 'Igﬁﬁs iglements of ship signature are dependertilike Belcher is a survivability analyst in
i o n the maintenance of existing design DMSS 2.
no more true than saying special paints o ) .
NS features, it is desirable that a signature

_?_?12 rgi?ri(%fa;[:gtﬁ?elgr\ﬂlscl)?olzitgstihset?;:- management organization monitorthe  Ping K. Kwok is the DMSS 2 engineer for
duce the signatures in specific areas be-“Stealth health” of the fleet. The goal of above-water signature management.

9 P this organization should be to review sig-

g’:’/ﬁgﬁﬁ%ﬁg{ :;#é% (')?]Sa ?Avf(:rtz?; of nature control efforts on a ship-level fo-
: s, to ensure that these efforts are

cases, the signature need only be reduc;

below the level at which decoys are eﬁecgﬁlanced and congruent.
tive. By the same token, it makes no To address these issues, a Naval Sig-
sense to reduce signatures to levels be-nature Management Committee has been

must be applied tall signatures for itto low which sensors cannot detect at nor-
be tactically effective, although measuregnal engagement ranges.

to reduce one signature may increase an-
other. For example, screens to reduce thqo
IR signature on deck may increase the
radar cross-section of the shiigure 1
provides an overview of the dynamic,
sequential and iterative process of the
threshold signature management spiral.
Once an acceptable ship self-protection
system effectiveness has been achieve

-
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Year 2000 Ship Readiness

Article by LCdr Richard Gravel and Lt(N) Erick DeOliveira

anticipates a number of compu- allowed the three environmental elementgo prepare a year 2000 certificate and sup-

ter failures that could occur to to prioritize and manage their own Y 2K porting technical package for each system
should computers misinterpret key datesefforts, such as the navy is now doing or project under his management. The
in their internal calculations. The basis fomith its joint CMS/DGMEPM Year 2000  package supported the case for the par-
the problem lies in the ambiguity of the Ship Systems Projecid¢e “Navy's Y2K ticular certification category being
two-digit year indicator “00” (Is that year Ship Systems Project in full swing,” sought, and provided such details as a
1900 or year 2000?), and in the confusingMaritime Eng. Journal, Feb. 1999 system and interface block diagram, a ba-
logic presented by certain dates (such as . . . sic description of the system’s functions,
April 9, 1999 — the 99day of the 99 The Y2K Ship Systems Project (SSP) is. nd an analysis summary. Eight possible

- ; sked with ensuring that Canadian naval__ ... . : .
year — which some computers might read, . . _Certification categories were established:
as a 9999 “end-of-file” date field). Two of é?np systems and related shore installa

\ . tions are able to function normally in the < No date usage (the system computes,
rnecseeolfc%g%taesa"]A?F'jr'”(]gehg\rlsé ;Fr)g:g; fac_e of the millennium bug. The project is but no dates are processed);
passed seemingly without incident for thebelng supported by a full program of * Fully compliant;
Canadian navy, but there is concern thatdocumentatlon, certl_flcatlo_n and auditing  Converted (the_ system has been_con-
the effects of S(')me of these events migh;or Y2K cqmphapce_, |ncll_Jd|ng system verted, tes_ted and implemented, and is
manifest themselves only later. For in- unctionality validation trials being con- fully compliant);

stance, one concern with routine busi- tég::atlgﬁsa)r/ntehri I(\II\Iaé/_?IIE)Engmeermg Test Ia.ch(IaFk))Ia'ced (the s)ystem has been re-
ness processes is that the bugs : P Y =

- X » Abandoned (the system will
might not show up until software be removed from( servi)ée before
is invoked to perform quarterly

The year 2000 computer problem overall nature of operations. This in turn CMS/DMPPD. Each LCMM was required

— Jan. 1, 2000);
roll-ups. Sig Impact « Non-compliant with signifi-
Y 2K bugs are likely to affect & Mo Sig Impact cant impact;
various systems differently, and @ Compliant » Non-compliant with no sig-
operators could see their systen nificant impact;
react with anything from quirky * No computing component.
behaviour, to a refusal to perform . “
certain activities and outright fail- Th,? project ﬁdfopteﬁ ab stegn 0
ure and shutdown. Errors in per- stern ap_proach olr S Ipf or?r
forming date interval calculations a;;@rgi;?e?nicwgris% Sng t'c?'
could affect database archives, .
such as those used in messageFi9- 1 Status of Mission Critical Systems RaVe nohcomputl_ng components.
. : mong the remaining systems a
handling systems, by reporting Compliance and Certification large number did not process dates in any

that no messages had been received be- ) ;
tween, say, De%ember 99 and February 00 The decision to fund Y2K assessmentmanner, while still more were already year

— the year 00 having been logically as- and remediation activities has been ad- 2000 compliant (using and displaying the
sumed to have occurrégforethe year ~ dressed in many ways within the CF and full four-digit year). Approximately a

99. (In a combat system, this type of errothroughout the private sector. time navy, dozen systems needed remediation work.
could produce ludicrous target informa- Senior management was determined not About half of these systems have been
tion feature could even end up deleting Y2K remediation. Consequently, anel- O their way to compliant status, or hav-
“stale” data from the year 00 (i.e. 2000) if €dant measure was taken when all Y2K  ing a CRB-accepted workaround putin

the computer misinterpreted the 00 as th@SSessment activities and corrective place.
year 1900. steps were directed to come from the ex- \jjidation Trials

o isting maintenance budget. Life-cycle ma- )
Atthe beginning of DND's Y2K effort,  terial managers (LCMMs) would simply ﬁdér;coez(?r?rs'tr]()ipdgvseggr?];hZb?mcetzsgé)glcon
there was a sense that time was tight angrioritize Y2K as the first issue to addresg, > o mn b >V bug NETE was

that organizations would not have within the scope of all other materiel con- ,
enough time to review and remediate  cerns. tasked to conduct Y2K system functional-

every system that could be affected by ity trials in HMC ships. These trials
the millennium bug. An operational readi- 10 enable review of year 2000 plans  sought to demonstrate that no Y2K bugs

ness program was therefore launched to@nd actions by LCMMs as they related tovould propagate across the interfaces of
identify and rank those missions that  their systems, a certification review boardcomplex, integrated systems, and that
were critical to meeting Canadian Forces Was established by the project. The boartthese and stand-alone systems could be
national and international objectives. TheS chaired by DMSS 8, with membership demonstrated as Y2K-ready in the opera-
result of this high-level review was a including the project manager of the Shiptional environment. In addition to demon-
much clearer definition of computer sys- S_ystems Project, as well as representa- strating Y2K system functlon_allty of

tems with respect to their criticality to the fives from ship system engineering and integrated systems, these trials served to
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educate our personnel, and to better  maritime interdiction/naval boarding op- sage traffic, alarms, or other historical
prioritize our remediation efforts. erations. events.

Because the stakes of advancing NETE produces reports of each sys-  The Y2K bug has also been observed
clocks in seagoing ships were high, a praem trial which are scrutinized by a formal to produce special symptoms in certain
gressive approach was taken to minimizetrials acceptance review board. In this ~ systems, such as in the SRD-502 direction
the risk in these trials. Assiduous LCMM way, the SSP closes the loop that beginginding system which loses exactly one
efforts to assess the compliance of spe- with LCMM equipment tests and predic- second of clock time upon the rollover.
cific equipment and individual systems  tions, and NETE field tests of shipsets. While the SRD-502 only needs to be re-
provided early confidence that the ship- The result of the trials acceptance reviewstarted to resynchronize its clock, more
board trials would proceed safely. Wheredetermines whether a system’s Y2K be- severe problems have come to light dur-
possible, trial programs for individual sys-haviour is satisfactory, and whether addi-ng recent tests of mission fits for the Ca-
tem groups (AWW, UWWMCS, Comms, tional tests or remediation are warranted.nadian command ship for the Standing
NAV/INS and EW)were tested first in Naval Force Atlantic. The SRD-503, for
shore-based trainers before being movea i ; aF example, exhibits significant degradation
on board the ships. Altogether, NgETE has Shi p IS...un der sailin g that is directly attributable to Y2K date
conducted Y2K testing in 10 differestiips, Orders to proceed to sea t@nvironments (presently being addressed).

including an AOR, twdKingstonclass conduct Y2K testing. In auditing Activities

coastal defence vessels, fddalifax- : . . .
class frigates and thrdmquoisclass  Preparation.. .the internal DND has established a review and au-

i it process to span the entire CF year
destroyers. date is to be setat 1 Jan 20(,), 000 effort. The purpose of this Monitor-

It is important to note that there are DY 0730Q (Jan. 20, 1999). ing Review Program is to conduct inde-

systems that will not be investiga_ted by — Extract from HMCS pendent reviews of both system certifica-
Fhe navy’s Y2K Ship Systems Project. Fof\ontreal's Captain’s Night Order Book, tion and the process used to certify sys-
instance, the numerous personal computjan. 19, 1999. tems. The program has four streams of

ers used on board ship a're'being looked review, and the SSP is subjected to each.
after by other agencies within DND/CF, The first review, sponsored by PMO

‘(’ng'lse Iﬁ%gg;? gﬁécéﬂtizﬁesrgfeﬁﬁghngi Known Y2K Anomalies in HMC Ships Y2K, is a verification of system certifica-
’ - : LCMM efforts to investigate their sys- tion which examines the overall process,
works are being addressed outside of . e > ; P :
: tems have identified Y2K phenomena in aincluding the certification review boards
DND (although the compliance of the ; : ; ys
ground-based receivers for these net- number of systems. In many cases, thesand NETE integration testing. Specific
works is being assessed) were subsequently observed during vali-Systems were chosen, and the process
o dation trials. The phenomena include all and certification package for each was
The NETE system functionality trials  of the expected behavioural quirks, but inchecked. The second audit program is
have sought to establish Y2K compliancengst cases the Y2K problems in questiorfonducted by the Chief of Review Serv-
by verifying that there is no noticeable  can pe worked around. These are being ices, and consists of a similar process and
operator impact as aresult of the Y2K  gjitably documented and advertised. Fordocumentation revievthe most extensive
environment. For example, during AAW  gxampie: audit is the technical review program,
serials, the emphasis was not on the abil- In bothIroquois- andHalifax-class which is mandated to conduct a technical
ity to hit a towed target, but on the ab”!tyships, the command and control softward€View of certain high-priority, mission
of the command control system to desig- xhibits Y2K symptoms when analyzing critical systems to ensure that assessment
nate a target to a fire-control director, an r playing back history recording files of Y2K activities has been duly diligent.

successfully continue the process 10 the, o dad across the millennium transition) N€ technical review program involved
point of target prosecution.

This is a common Y2K symptom, and is visits to field and support sites, a.review
In addition to validating the compli-  easily overcome by dividing the task be- ©f téchnical data packages, a review of
ance of shipboard integrated systems fotween the period prior to, and after, Jan. 1manuals and specifications, and a detailed
each ship class, ship-to-ship interoper- 2000. Also, the software updater in the technical appreciation by a team of experi-
ability was tested between HMCS Halifax-class CCS-330 displays leap-yearSCc€d technologists and engineers. The
Algonquin(DDH-283) and her consort  problems and would incorrectly link files fourth audit is a risk reduction process put

HMCSWinnipeg(FFH-338). The testing  that span the rollover. This particular N Place by th¥2K team foADM(Ma).

included such systems as Link-11, mes- problem will be eliminated by updating In all cases, a minimum of 10 percent of
sage handling, and_ the Joint Maritime files so that they all reflect the same year.an organization’s systems was to be ex-
Command Information System. The new message handling and distri-2@mined. All audits and reviews have re-

Finally, the Ship Systems Projeeized  bution system ifroquoisclass ships is Ve@led a solid process and a proper tech-
an opportunity to demonstrate that Canaalso non-compliant in terms of its ability Nical approach to the business of ensur-
dian warshipsauld performina Y2K en- to stamp the proper date-time group. Thi&"d year 2000 readiness of shipboard sys-
vironment with an allied force. HMCS  will cause some retrieval challenges, but {€mMs. Few changes have been proposed,
Regina(FFH-334) participated inengthy  the problem is being addressed through @nd no further review has been recom-
exercise with a USN carrier battle group. new software release. Also being ad- ~ mended. The final drafts of the audit re-
During this exercis&Reginademon- dressed is the inability of the communicaPOrts are being submitted to the sponsor-
strated functional interoperability in all  tions control and monitoring system to ~I"g organization for review.
warfare environments (surface, air, sub- accept date ranges spanning the millen- Conclusion
surface), SAR events, helicopter air sup-nium as valid intervals. This is reflected in  The Year 2000 Ship Systems Project
port, communications management, and empty system activity reports for mes-  has endeavoured to take a practical ap-
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proach toward Y2K certification of sys- LCMM efforts in the end-use, operationaland the completion of at-sea trials for
tems and testing in Canadian warships. environment. both major ship classes were completed in
The legal requirement to demonstrate early February. The preliminary results of
“due diligence” and collect objective evi- these efforts — system certification and
dence has necessitated a management validation trials together — give us excel-
and operational level review of systems. lent reason to be satisfied that ships will
be available and fully capable after the
upcoming New Year's Eve party.

Certification efforts, laboratory testing
and actual shipboard trials all suggest
that HMC ships will experience little, if
any, operational limitations as a result of

In 1998 the world’s Y2K gurus were  the millennium rollover. The anomalies
not only concerned that individual sys- which have been identified are predomi-
tems might fail, but that interfaces be-  nantly confined to archival and history
tween integrated systems might also  recording functions. Extensive testing at
provoke Y 2K failures. For this reason, thethe single-ship and battle-group level has
Naval Engineering Test Establishment  continued to reinforce the robustness of
was directed to conduct progressive inteeur ships, and confidence in their ability LCdr Gravel is Project Manager of the
grated system testing. As an independefd carry out almost any kind of mission navy's Year 2000 Ship Systems Project.
validator, NETE was the first agency (in  with system clocks set to millennium
place prior to all of the auditing organiza- dates. Lt(N) DeOliveira (DMSS 5-6) is Test and
tions) to take a sober second look at the IJrials Manager for the Year 2000 Ship
navy’s Y2K activities. NETE reviewed the Systems Project.
state of both stand-alone systems and
the interfacial connections of integrated
systems — delivering an effective check

128

Since its genesis in May 1998, the SS
has tackled an ambitious project with
creditable results. The certification of
ofome 1100 systems for all ship classes

News Briefs

Towed Array: CANTASS Update

A Senior Review Boardconvened in Target motion analysis requirements standing issues with the PAS (including

March to review CANTASS project statusfor Halifax-class frigates will be resolved Y2K concerns).

and way ahead activities. The project re- by incorporating theassive Localization ~ihear Activities...

ceived approval to address operational Assistant(PLA) into the adjunct CAN- o .

and training shortfalls (the main thrust of TASS processor. A trial of a stand-alone __® CANTASS Mission Simulator free-

the way ahead) via the introduction of anversion of PLA in the frigateReginaand P2y Week (April 19-23, 1999): Fleet opera-

adjunct signal processor for each CAN- Torontoconcluded that PLA is a valuable©rs assessed the operational/training

TASS set, and the procurement of a CANand necessary tool for undersea WarfareValue Peffom.‘ar.‘ce Of the East (;oast .

TASS Mission Simulator for the West and fully addresses thdalifax-class tar- CANTASS Mission Simulator prior to site

Coast. (The East Coast simulator, which get motion analysis requirement. It was acceptance testing (May 17'.27)'

was installed in the summer of 1998, is  also noted that PLA must be integrated __° F1€€t Operational Readiness Assess-

expected to be fully operational this fall.) into CANTASS due to the limited number ment Qheck (May 6-12, 1999): Proved the
operational performance of CANTASS at

A signal processing insertiowill be of TASOP billets irHalifax-class ships. sea, and benchmarked the system's per-
implemented to handle HF processing and A contract will soon be let to procure afprmance against CANTASS Baseline 3
transient signal detection, which are cru- CANTASSMission Simulator for the software.
cial in detecting high-frequency emis- ~ West Coast Following its analysis of « CANTASS Mission Simulator — In-
sions and speed-related components of CANTASS at-sea performance (using thestryctors Training Course (June 7-July 9,
submarine and surface ship contacts.  Post Analysis System), the navy now hagggg): for CFNOS instructors.

Transient signals can herald prelaunch a much clearer understanding of its towed « program Generation Centre Upgrade:
and launch activity with torpedoes and  array training requirement. The signal || bring the CANTASS software devel-
missiles. The signal processing will occurprocessing, transient detection and PLA gpment tools to a more modern and sup-
on a COTS chassis adjunct to the existingsertions will be incorporated into the  portable environment. This will ensure
CANTASS hardware that will hostthe ~ new trainer, along with improved oceano-|ong-term support in an open architecture
CANTASS signal processing algorithms. graphic and graphical user interfaces. Allenvironment that will enable easier and
The input to the adjunct processor will bemodifications to the new trainer willbe  |ess hardware-intrusive upgrades.

a variety of pre- and post-processed sig-retrofitted into the East Coast system. Lt(N) Scott MacDonald, DMSS 7-8-2.

nals and tracker data. The output willbe 1o renair and overhaul contract for  [ttp://dgmepm.d-ndhq.dnd.ca/

integrated back into the CANTASS Dafa o c ANTASSPost Analysis System dmss.dmss7/pcantass/cantassf(3).htm]
Management a_nd Distribution Unit, .WhICh(PAS) has been awarded to Array Sys-

will alloyv new d|splqy formats to be It tems Computing of Toronto. The com- +

grated into the existing CANTASS dis- 5 il initially produce a software -

plays. The upgrade promises shorter gt environment for PAS software

integration periods. development, then begin to address out-
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1998 MARE Training Awards
(Photos by CFB Halifax Photo, Pte. S. Kent, courtesy CFNES Halifax)

The following awards were presented at this year’s East Coast MARE mess dinner on April 29th:

Mack Lynch Memorial Award Northrop Grumman Canada Award
SLt Ryan New (presented by Capt(N) D. Hurl) Lt(N) Joseph Pike (presented by Capt(N) G. Humby)

CAE Award Lockheed Martin Award
Lt(N) Edward Hooper Lt(N) Keith Coffen
(presented by Wendy Allerton, CAE)

-

Runners-up:
Lt(N) Ducas
SLt Bouayed

o] SLt Mondoux

MacDonald Dettwiler Award
Lt(N) Greg Marquis
(presented by Lee Carson, MacDonald Dettwiler Canada)

Share Your Snaps!

The Maritime Engineering Journal
is always on the lookout for good
quality photos (with captions) to
use as stand-alone items or as
illustrations for articles appearing
in the magazine. Please keep us

E?Nn)nsgiﬁfr;es in mind as an outlet for your
Lt(N) Porteous photographic efforts.

Lt(N) Patterson %

Lt(N) Gray .
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CANADIAN NAVAL TECHNICAL HISTORY ASSOCIATION

War Museum seeks CNTHA
Assistance

Readers with a sharp eye will likely have noticed that Dr. Roger Sarty is no longer
our point of contact with the Directorate of History and Heritage. Roger, who

was recently recruited by historian Jack Granatstein to head up historical research at
exhibit development at the Canadian War Museum (CWM), is ably replaced by Michae
Whitby (who worked with Roger and Dr. Alec Douglas to establish the naval history
program at DHH). Roger, meanwhile, continues to actively participate in the CNTHA,
and is now asking our readers for assistance.

The war museum is seeking to strengthen its holdings of post-Second World Wa
naval artifacts, especially those from the Cold War era. This is an important develop:
ment as the foundation of the CWM's collection consists mainly of Canadian army ar-
tifacts from the two world wars. According to Roger, the retirement of the last of Canada’s
steam-driven destroyers presents an unparalleled opportunity to fill in some of the gar
in the naval collection, but the museum needs advice on what equipment to look for.

TheSt. Laurentand follow-on classes were built at the height of the Cold War in the
1950s and 60s, and remained the backbone of our naval fleet right up until the earl
1990s. As such, they embody some 30 to 40 years of Canadian naval history. They we
the first major warships to be designed in Canada, and their repeated upgrades over 1
years often featured equipment and concepts that were in themselves Canadian inn
vations. Home to several generations of Canadian naval personnel, these ships harbc
the essence of the Canadian naval experience from a long and important period.

Roger is asking for assistance in identifying specific pieces of equipment, perhap:
even parts of structure, that should be acquired by the museum to meet its mandate
preserving key artifacts that will serve both as a memorial and as an educational resourc
One suggestion already passed on to the museum is that they should especially try
gather equipment, consoles and displays from the operations room and bridge (whic
the museum says can be worked up into a nice display), but what they need to know i
Which specific items? Also, are there reasonably compact pieces of equipment and stru
ture from other parts of the ship (say an engine-room display), that would meet the dus
objectives of preserving what was familiar and important to service people, and provid
ing a good resource for education and research?

Roger Sarty promises to keep us posted on developments. In the meanwhile, if yo
can help him out in any way with the new naval display for the Canadian War Museum
please contact him directly at: Director Historical Research and Exhibit Development,
Canadian War Museum, General Motors Court, 330 Sussex Drive, Ottawa, K1A OM8.
(Roger.Sarty@warmuseum.ca); Tel. (819) 776-8664; Fax (819) 776-8657.

Mike Saker

&
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Helping Official History:
The Value of the CNTHA

—
Official History

due in 2010

In January the Directorate of His-
tory and Heritage received renewed
priority from the DND Heritage Board
to complete a three-volume official
history of the RCN in time for the cen-
tennial of the Canadian navy in 2010.
This isgreat news. When completed,
the project will enhance public under-
standing of the vital role the Canadian
navy has played, and continues to
play, in both peace and war.

The project will be a massive un-
dertaking, but DHH is in good shape
to see it through with our traditional
high quality. We are in the final stages
of completing Volume I, which cov-
ers the Second World War. A draft
should be ready for the publisher at
the end of this year, with publication
about 18-24 months after that.

Some preliminary work has been
done for Volume | (1867-1938), but we
are much farther along with Volume
111, which will cover the post-war years
to 1968. The great progress with Vol-
ume lll is thanks in no small part to
the dedication of the naval technical
community which has gathered a vast
array of material on specific subjects
such as naval aviation, sonar devel-
opment and the hydrofoil project, as
well as more general technical matters.

Over the past decade the naval his-
tory team at DHH has received tre-
mendous support from the entire
naval community. We are grateful for
that and it gives us a great level of
comfort to know that we will be able
to continue to count upon that same
enthusiasm as we see the naval his-
tory project through to completion.

@ w.

Article by Michael Whitby

Given the fact that there has been a
change in leadership of the naval

history team at the Directorate of History

and Heritage, it might be beneficial to re-

emphasize the important contribution

that the members of the CNTHA make to
the writing of official history. In doing so,

| will rely heavily upon Dr. Roger Sarty’s

curement evolve? Who were the key play-
ers? How did the technical branches re-
late to the naval staff and to each other?
How did the navy relate to the Defence
Research Board, to the Department of De-
fence Production and to industry? How
did the ships and equipment perform in
the fleet? What problems arose and how

discourse on the subject that appeared in were they tackled?

the March 1997 edition of this newsletter,
for he captured succinctly the reasons
why official historians need your assist-
ance.

First, let’s clarify the term “official his-
tory.” It can be misleading, but James
Butler, editor of the massive British offi-
cial history series on the Second World
War, described official history as that
commissioned and sponsored by a gov-
ernment which then opened its records for
that purpose and took responsibility for
the competence of the authors. That well
sums up the position and role of Canada’s
official historians at the Directorate of
History and Heritage. We are given a task,
we receive unfettered access to depart-
mental records and we complete a compre-
hensive historic volume to the best of our
ability. Our job is to get it right, warts and
all.

In January the Directorate of History
and Heritage received the go-ahead to
complete a three-volume official history of
the RCN in time for the centennial of the
Canadian navysge box at left This will
be a huge undertaking, especially Volume
111 which will cover the years 1945 to 1968.
Veteran sailors of that period know of the
massive changes that took place, not just
in the RCN, but in naval warfare in gen-
eral, and understand the ever-increasing
impact that technology had on naval war-
fare during that time frame.

Documents are useful only to a point
to the historian who is seeking to under-
stand and interpret the complexities of
technological change. As Dr. Sarty ex-
plained so well, innumerable questions
arise that must be addressed: How were
ship and equipment requirements
evolved? How did the teams responsible
for equipment selection, design and pro-

The recollections of those who wit-
nessed or participated in those events are
of immeasurable assistance to the histo-
rians who grapple with these critical ques-
tions. That was revealed to me in my work
on “Certified Serviceable, The Technical
Story of Canadian Naval AviatidnThe
vast expanse of anecdotes, reminiscences,
copies of working papers, accounts of
experience with certain types of kit, along
with the photographs collected by a small
group of dedicated naval air technicians,
shed an enormous amount of light on
what would otherwise have been a pretty
dark hangar. It's not that the technical side
of naval air would have been ignored in
the official history, but it is doubtful that
it would have been written with the clar-
ity and insight of “those who made it so.”

So we welcome, enthusiastically and
gratefully, any material that members of the
CNTHA can contribute to our growing
naval technical collection at DHH. We
also welcome your advice when we seek
to understand the complexities of the post-
war naval experience. You are valuable
members of the naval team and you will
help us to get it right.

&

Michael Whitby is the chief of the
Naval History Team in the Directorate
of History and Heritage.

Preserving Canada’s Naval Technical Heritage
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Book Review:

Desert Sailor: A War of Mine

By James T. Hewitt, Canadian Peace-
keeping Press, Cornwallis Park, P.O.

Box 100, Clementsport, NS, BOS 1EO,
1998. ISBN 1-896551-17-3. Soft cover,
192 pp, lllus., photos, appendices and in-
dex. $24.95 plus taxes and shipping.

Reviewed by Mike Young

To this reviewer’s knowledge this is
only the second book published by
a Canadian naval officer on his Gulf War
experience A specialist mine warfare of-
ficer, LCdr Jim Hewitt kept a journal dur-
ing his time in the region. He has edited
and smoothed the entries into a fascinat-
ing book.

As the title implies, this is both a per-
sonal account and an account of the sea

mine warfare aspects of the 1991 Gulf War.
Sent to the Gulf in late 1990, the author
ultimately joined the staff of the multina-
tional mine countermeasures (MCM)
force, which was commanded by a USN
officer. After the shooting stopped, LCdr
Hewitt was one of the first ashore at the
former Kuwait naval base. There he wit-
nessed some of the effects of the Iraqi
occupation — looting, vandalism and
wanton destruction, coupled with some
nasty booby traps — and collected some
official “souvenirs” for use as training aids
in the fleet school back in Halifax.

What makes this story fascinating is
the insight the author brings as a special-
istin the business of mine warfare. He was

(continued on page 4)

Preserving Canada’s Naval Technical

The amphibious assault ship USS
Tripoli (LPH-10) lies in drydock in
Bahrain after sustaining damage below
the waterline from an Iragi mine off
Kuwait during the Gulf War in 1991. The
ship was able to continue operations
after damage control crews were able
to stop the flooding. (USN photo by JO1
Joe Gawlowicz. Used with permission.)

Heritage

The Collection
(354 Items!)

Among our latest acquisitions is
a VHS tape entitled, “The Tracker
Years.” It is an amateur video pro-
duced and written by Alfred T.
Bristow. In the credits he recognizes
several retired naval officers, two of
whom are known to me — Robbie
Hughes and Benny Oxholm. The
tape runs close to an hour in length
and is most professional in presen-
tation. Although primarily opera-
tional, it tells the story of the tracker
aircraft in full and is a joy to watch.
The production group is called Crys-
tal Creations, and proceeds from the
sale of tapes (at $34.50 each) are be-
ing used to support the Shearwater
Aviation Museum Foundation.

Copies can be obtained from:
Alfred T. Bristow

#94-100 Burrows Hall,
Scarborough, Ontario M1B 1M7
phone (416) 299-8016

We are continually on the look-
out for new material. If you have
something and think we have it,
send it anyway. We can sort it out.
You can reach me by:

mail: 673 Farmington Ave.,
Ottawa, Ont., K1V 7H4
fax:  (613)738-3894
E-mail: phil@ncf.ca
Phil Munro

&
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RCN/RN
Relations, 1955

In 1955 a number of Canadian of-
ficers and ratings were serving in
Royal Navy submarines based in Port-
land, England as part of the deal that
brought the (RN) Sixth Submarine
Squadron to Halifax in that year. On
June 16, 1955, one of the boats, HMS/
M Sidonsank alongside the depot
ship after a torpedo explosion, with
fourteen lives lost. | happened to be
Duty Staff Officer at NMCJS (London)
that day. That evening | got a call from
someone in the Admiralty asking
whether the Canadian Government
would have any objection to the
Queen sending condolences to the
relatives of the one Canadian petty
officer killed in the blast. After a quick
check to make sure that the next of kin
had already been informed, | told the
Admiralty to go ahead. On reporting
this to Commodore Brock the next
morning, he was appalled by the
thought that anyone would even ask
the question. We’d certainly suc-
ceeded (maybe too well) in sensitiz-
ing the RN to Canadian
independence. -Hal Smith

&

(continued from page 3)

aboard the MCM command shipUSS so fortunate. This book should be man-
Tripoli when she hit a mine in the barrier datory reading for naval officers attend-

off Kuwait and he describes the chilling

ing the Canadian Forces Command and

scene as damage control parties fought to Staff College.

contain the flooding, shore up weakened
bulkheads, restore electrical power and
prevent explosions from a variety of flam-

mable products released by the mine dam-

&

Mike Young is an independent consult-

age. The damage caused by a single mineant based in Ottawa.

to this 20,000-ton ship was major and are-

minder of just how dangerous mines can
be. The missile cruiser USBrinceton

was also severely damaged as a result o

actuating a mine in the same field.
Itis clear from the observations of the

[*Cmdre Duncan “Dusty” Miller wrote

fabout his experiences as a task group

commander in the 1995 booK lfe
Persian Excursiofi written in collabora-
tion with Sharon Hobson. RAdm Miller

author that, once again, when it came to0 now commands the Canadian Maritime
mine warfare, some key naval planners, as Forces Atlantic.]

well as some coalition senior officers,
overlooked the lessons of history. Fortu-
nately, this time the coalition forces were

able to side-step. Next time we may not be

Canadians at Harwell

Regarding an earlier query of, “Who
were the Canadians, if any, who joined
the team at Harwell?”

he following people undertook the
16-week course at Harwell, U.K.,
completing it in mid-January 1958:
 Cdr(E) (later Vadm) R. St.G. Stephens
» Constructor LCdr W.M. Ogle (left
the RCN 1964)
 Lt(L) G.A. Kastner (retired as Lcdr)
« R.A. Mitchell, civilian engineer
from NEDIT

They all then went to Y-ARD to work
with the RN team studying nuclear pro-
pulsion.

Lt(E) (later Capt) S.E. Hopkins com-
pleted an M.Sc. degree in nuclear engi-
neering at the University of Ottawa in
September 1957. Cdr(E) (later Capt) M.W.
Anketell-Jones was on the Harwell course
immediately after the above four. [Source:
CrowsnestFeb. 1958, pp. 14-19, “Atomic

power high in naval planning: RCN offic-
ers train in nuclear engineering,” (which |
happened to stumble across while look-
ing for something else!). Most of the arti-
cle is quoted from a survey by RAdm
G.A.M. Wilson, RN, Deputy E-in-C in the
Admiralty, December 1957.]

The article also says that LCdr(L) C.R.
Nixon (left the RCN as Cdr 1963; later
Deputy Minister of National Defence) and
LCdr(L) J.A. Stachon (later Cdr) “are
studying nuclear engineering as part of
the course they are taking at MIT.” This
is something of an exaggeration as, at the
time and for some time afterward, MIT
offered only one course in nuclear reac-
tor control — or about five percent of the
total courses they took. [Source: Me! |
took this MIT course in 1959.]

Hal Smith
&

We'd love to hear from you...

If you have information, documents or questions you'd like to pass along to the
Canadian Naval Technical History Association, please contact the Directorate of
History and Heritage, NDHQ, MGen George R. Pearkes Bldg., Ottawa, Canada
K1A0K2 Tel.: (613) 998-7045/Fax: (613) 990-8579

&
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