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ﬁi\ Guest Editorial

I

By Captain(N) Bert Blattmann

Having had the pleasure of serving ing tirelessly to achieve this status well

Fleet Maintenance Facilities are
Ready for the 21st Century

By year 2000 maintenance and engi-

three eventful years at Ship Repair Unit before the turn of the century. Such a taskeering services will be provided by a

Pacific and FMRCape Bretonl take a
brief pause to gaze in my crystal ball withtechnical community at large (regardless
the hope of better defining for you the if you are serving in an FMF, in the fleet
future of the naval dockyards. The FMFsor at NDHQ in Ottawa). It is incumbent
readily understand the full meaning of theon the naval community as a whole to
popular maxim, “change is the only con- give its full commitment toward ensuring

cannot be done in isolation from the navasmall, but highly specialized and talented

core of civilian tradespeople and naval
technicians, supplemented by casual la-
bour and assisted by a bank of private
firms. The FMFs will have reached opti-
mum flexibility (read efficiency) to cater

stant affecting us.” The naval dockyards the dockyards remain under naval controto the extremely diverse workload associ-

are not afraid of change. In fact, during and are utilized to their fullest capacity.
these past few years they have experi-
enced a transition without parallel in the
annals of the ship repair units since the
Second World War. | take this opportu-
nity to briefly acknowledge some of the
innovative ideas that have been imple-
mented to ensure the FMFs are indeed
ready to tackle the 21st century as solid
and efficient enterprises.

| am optimistic about the future of the
FMFs. There are positive signs that the
naval community is finally streamlining
its efforts with a single goal in mind —
ensuring that maintenance, logistics and

to the fleet in the most cost-effective
manner. The FMFs have a critical role to
play in living up to this expectation, but
It was only one year ago that FMF  so does the rest of the naval community.
Cape Bretorin Esquimalt and FMEape
Scottin Halifax stood up as new entities, , .. .
having amalgamated three separate units 1 NEre are positive signs

— the ship repair units, naval engineeringhat the naval community is

units and fleet maintenance groups — S ;
into a single organization. The renewal flna”y Stream“mng Its

challenges set under the Naval Engineer€fforts with a single goal in
ing and Maintenance System Functional mind.”

Review in 1994 were indeed achieved by
1996. The main goals were:

« to consolidate all naval engineering
. ?
functions under one command structure; _ Y/hat does my crystal ball reveal? By

ctor f servi liver ear 2000, which is not so far away, the
20 ptgrctzcri]ltj.ce costs of service delivery byéMFs will have reached their smallest

« to integrate military personnel into critical mass, less than half the_ siz_e they
the producgtion shopséﬁd were during 1994/95. With their hi-tech

- to adopt cost accounting and producManagement information system, the
tivity measurement comparable to that FMFs will have the ability to accurately

found in private industry.

by both FMFs. However, the impetus for indices and productivity criteria. Person-
continuous improvement did not die with nel in the Chief of Maritime Staff and on
the closure of the NEMS project manageDGMEPM staff will have full access to
ment office in July 1996. With one full  this information, and will regularly

year of operation behind us, it has be-  benchmark this productivity against simi-
come evident that a great deal of work  |ar activities being conducted in the pri-
remains to be done to transform the FMRgate sector. In this way the navy will

into a “most effective organization”
(MEO). To this end, both units are work- cost-effective.

engineering support services are provideg]

capture, record and analyze the cost of a
] _ activities and daily operations through thq:
These goals were ultimately achieved use of continually updated performance |

ensure that FMF services remain the most

ated with naval ship repair. They will also
have achieved a comfortable degree of
partnering with local and regional indus-
tries and will ensure through the competi-
tive process the lowest cost of service
delivery to the fleet. Under these arrange-
ents, the FMFs’ primary mandate will

e limited to what could he defined as
“basic fleet support,” mainly involving
running repair activities, with third-line
repair and overhaul brought in as required
to level the shop workloads. Thanks to
the CPF maintenance profile consisting
exclusively of short work periods and
docking work periods, the FMFs will no
longer be involved in extensive refit

work.

It is just recently that the concept of a
fleet support plan (FSP) has been intro-
duced by DGMEPM. There are various
agencies involved in implementing the
FSP — private consulting firms, private
shipyards and the FMFs, to name a few.
The aim of this plan is to capture and
consolidate all fleet support requirements
into a single document which is seen as
an essential planning tool. By its nature,
the workload associated with basic fleet
upport changes dramatically as the ships
eploy. Hence, assigning work from the
SP to the FMFs as a means of level-
oading the units would guarantee the best
use and stability of the FMF workforce.

In my opinion there is an urgent need for
the naval community to embrace the con-
cept of the FSP and to come to grips with
it, especially that portion that is to be
shared between the various service deliv-
ery agencies.
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There is no question that our naval
dockyards are unique in the Public Serv- Lette rS
ice. As to whether or not they should be
privatized, the Forces responded to this
guestion by stating that, “Properly man- Another look at
aged, they are best left within the Public HMCS Bonaventure
Service and within instant reach of Naval Congratulations on the excellent

Requirements.” Considering the FMFs ., 10 ¢ ‘Canadian Technical Involve-
are a proven strategic asset to the navy, ment in the Design and Construction of

we must ensure we treat them as such. HMCSBonaventure” as the inaugural
If you haven't yet experienced the CNTHA Looking Back article for the

FMF environment, believe me when | sayMaritime Engineering Journal do how-
that it is a rich mix of men and women, ever have some observations to make o
officers and enlisted personnel, managerthe article.
and unions, tradespeople and apprentices
— all fiercely dedicated to providing the
best possible support to the fleet. It is a
culture unto itself, with a work environ-
ment optimized for dealing with the tech-
215t contly. o that note | would ivige. UFF- antennas which vere replaced by “HEE S50 s SUEriERa oL
all naval eréonnel {0 acquaint them- more modern multi-channel units, and the’ ]9[ . . 't% ¢ o

P , quaint height finding radar that was removed. software engineer-withou spemfylng a
selves with the FMFs’ capabilities and tax P.Eng. qualification are breaking provin-
them to their fullest extent. Second, the “Bonnie Specs” on page cial laws and risk prosecution. In con-
24 mention the Fresnel lens as replacingtracting out for software engineering
the mirror landing systerBonaventure  services without ensuring the P.Eng. ac-
was originally fitted with two mirrors; creditation of the company or personnel
only the primary system (port side fitting) authorizing the product, the customer
was replaced during refit, the other re-  risks an inferior product and a weaker
Captain(N) Blattmann has been the com- ~ Maining in place. Incidentally, on legal foothold in prosecuting the com-
manding officer of Ship Repair Unit Pacific/  decommissioning, the Fresnel lens was pany for software failings.
FMF Cape Breton since 1994. He leaves the sold back to the U.S. Navy from whence In taking this st ; inst
position this summer to attend a year-long it came for what was reported as the same, nta f'nﬁ 'ISI strong s angehagalnfs
course at the CF Language School in Ottawacost as for acquisition! abuse of the title "engineer,” the profes-

as a prelude to joining the Canadian embassy _ _ sional engineering associations in Canada
in Bonn, Germany as the military attaché. Third (and last!), on the subject of the are protecting the public and ensuring that

L70 Bofors, an air-defence artillery of-  the profession maintains its high level of
ficer who commanded a battery in Eu-  prestige and accountability.

rope, as well as being the Canadian . .
Forces Europe staff officer for air de- LCdr Christopher P. Tingle, CD,

Abusing the title “engineer”

A footnote should be included in Lt(N)
Howard Morris’ insightful article, Soft-
ware Engineering - It's More than Pro-
gramming” In Canada (via provincial
legislation) an engineer is someone who
is licensed to practise engineering and
possesses the designation P.Eng. Simply
put, if you do not hold a P.Eng. you can-
not call yourself an engineer. Exceptions
to this rule (unfortunately, only for finan-
First, the picture on page 22 purport- cial reasons) include federally employed
edly showing flight-deck operations in  engineers (military and civilian) who oth-
1969 was obviously taken several years erwise have a choice in seeking out pro-
before that as certain items of pre-refit  fessional recognition.
configuration are clearly visible, viz. the

-

TheJournalwelcomesinclassified
submissions, in English or French.
To avoid duplication of effort and to
ensure suitability of subject matter,
prospective contributors are
strongly advised to contaitte

fence, informed me that these particular B.Engr.t,nl:lunctle?rclﬁe?neia{ch %aogﬁ mi-
guns were never used in Europe. The Ca- epartment of hemistry a €

nadian airfields in Europe were “de- Eﬂlin%'nsir'g%és%ﬁ Military
fended” solely by the ubiquitous L60 g€, King ' '
Boffins, now getting yet another lease on

life in the MCDVs. Perhaps one of your
readers is aware of the final disposition of
the L70s.

Yours aye,
P.D.C. Barnhouse, Ottawa

Editor, Maritime Engineering
Journal, DMMS, National
Defence Headquarters, Ottawa,
Ontario, K1A 0K2, Tel.(819) 997-
9355 before submitting material.
Final selection of articles for
publication is made by tti®urnals
editorial committee. Letters of any
length are always welcome, but only
signed correspondence will be
considered for publication.

g

Are you receiving enough copies of th@ournal?

If you would like to change the number of magazines we ship to your unit or institution, please fax us your up-to-date
requirements so that we can continue to provide you and your staff with the best possible service. Faxes may be sent tg:
Editor, Maritime Engineering Journal, (819) 994-9929.
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In the Navy

By Commodore F.W. Gibson, OMM, CD
Director General Maritime Equipment Program Management

What do you say when you introduce ~ How many times have we all been
yourself to the new people next door andthrough a similar experience, in the end
they ask you what you do for a living?  finding ourselves wondering afterward,
Give them the usual response of, “I'm in Why is it so difficult to explain what it is
the navy!” and you can just see a picture that we do? People understand what a
forming in their minds of Second World chartered accountant is. Likewise, they
War corvettes duking it out with U-boats have a fairly good idea of what a postal
in a North Atlantic gale. At this point worker does for a living. Why, then, is it
there may be a pause as they rememberso difficult to get people to understand
that this is 1997, and you might then exactly what it isvedo?
catch a glimmer of a shiny new patrol
frigate coming over the horizon of their
consciousness, only to be
lost from view in a fog of
media accounts of
project blunders, techni- [§
cal glitches, crossing-the- |
line ceremonies and
other tabloid-worthy
news items.

The reason that we have difficulty is
that what we do has no parallel in the ci-

You see the question |
marks appearing, so you
jump in and fill the
breach with, “I'm a
MARE — you know, a
Maritime Engineer,” or
“I'm an NET (Tactical)
— you know, a naval
electronics technician
specializing in naviga-
tion, active and passive
electronic surveillance,
and fire-control sys-
tems.”

They still don't get it.
You continue, desper-
ately trying to bridge the
gap in understanding with, “I'm a Marine
Systems Engineer and | work in the fleet
Pg:'sné?f??;(}%:asgggﬁgsr ;Zigegng;ﬁ::;ervresponyb|||t|es that are unique to our
vessels.” By this time their eyes have
glazed over, they are shuffling their feet
and their heads are turning in the hope
that the cable guy will show up so that
they can make a graceful but speedy exit

ers or Naval Technicians is actually an

" “MARE” or “Mar Eng Tech,” but to oth-
ers it is only so much jargon. It doesn't
help either that we experience such a
broad range of activity in our careers.

vilian sector. What we do as MARE offic-

Commodore’s Corner
A Perspective on What We Do

Whatever job we are doing today, it is
likely we will be doing something com-
pletely different three years from now,

and something totally different again

three years after that. From seagoing de-
partment head or senior tech, to desk-
bound career manager in Ottawa or Green
Machine recruiter in the Gaspé —we do it
all.

So how do we put some perspective
into what we “do” in the navy?

When we are at
sea we are part of the
fleet and are there to
do a specific job as
part of the combat
team. As VAdm Ma-
son put it when he
was the maritime
commander, “When
naval forces go to
sea, all personnel
fight their ship as full
members of the com-
bat team, whether
weapons or sensor
operators, electronics
or weapons techni-
cians, electrical or
engineering trades-
men, or in supply,
finance or personnel
support.” When we
come ashore, we sup-
port the fleet. It's as
simple as that.

Service at sea prepares MAREs and
Naval Technicians alike for the demands

amalgamation of many diverse roles andthey will face in providing effective tech-

nical support to the fleet. The knowledge

calling. We have come to understand theand experience we gain at sea, among
labels that stand for these groupings, likeother aspects of our expertise, are not

available in the private marketplace. They
must be developed within the service if
the fleet is to receive the support that it
needs. We support the fleet from ashore

MARITIME ENGINEERING JOURNAL JUNE 1997



in many ways, and not only in engineer- which we structure our occupations and navy is to develop and employ Naval
ing or technical roles. The recruiter in thedevelop and employ our people within  Technicians to meet new requirements.
Gaspé, the career manager in Ottawa anthem.
the MOC manager in Halifax are also
there to support the fleet, whether directI)f1

. a
or through a Forces-wide agency.

So, when faced with the question,

The MARE occupation analysis (OA) “What do you do for a living?” a reason-

s been a beneficial exercise, notwith- able reply would be to say, “I'm in the

standing the fact that the major recom- navy and I'm an engineer on board
When we come ashore, we also find mendation to restructure has not been HMCSWhompity-whonipor, “I'm in the

that the nature and structure of the organaccepted. It was necessary to examine theavy and I'm involved with fleet sup-

zations within which we provide support MARE occupation in light of the transi-  port.” More information can be offered

to the fleet are changing rapidly. Old relation of our new ships to in-service status, relative to the level of interest this pro-

tionships and ways of doing business  and the organizational changes that werevokes, but don't be upset if the person

have been modified or replaced. This is affecting MARE employment in coastal says, “Oh, that’s nice,” and turns the con-

especially true for Maritime. Command versation to the Stanley Cup playoffs.
gﬁggggﬁgi{fg mggﬁﬂegircgigﬁnﬁ?ge fa- “We cannot expect peop|e The education of the Canadian public

standing down of MARCOM Headquar- t0O quickly comprehend all to the need for, and understanding of,

: ; their navy must continue. However, we
:\;};Sriﬁ%detg?a?ft%rr‘gz;rrl}?zgg c;)r]: Ji[rr:e()(t:tgf,;m the...factors that affect cannot expect people to quickly compre-
have provided a requirement and an op- what we do as MARE gﬁgdo?rlllet:]ggggrtir;e;ftfse’cievl\jﬁ;wg'gz
portunity to improve the nature of the  gfficers and Naval Tech- as MARE officers and Naval Technicians.
partnership between these entities. nicians.” Sometimes we can barely understand

The personnel side of the house is no ) them ourselves.
less subject to change. The MOS reviews

and occupation analyses of the MARE and NDHQ organizations. The MARE i
and Naval Technician occupations have OA was, and still is, an important element -
assisted us in reexamining the way in  in this process.
Many important changes, especially in
; ; training, are being progressed as a result
Su bm ISSION Form ats of the OA. Structural change will con-
tinue to be considered part of the evolu-
As a general rule, article submis-| tionary process of monitoring the MARE
sions should not exceed 12 double-| occupation and assessing the way ahead.
spaced pages of text. The preferred The success of the naval and engineering
format is MS Word, or WordPerfect,| skill sets used during the development,
on 3.5" diskette, accompanied by acquisition and in-service support of the
one copy of the typescript. The au- Canadian patrol frigates, TRUMP de-
thor’s name, title, address and tel- stroyers and maritime coastal defence
ephone number should appear on the vessels indicates that the current MARE
first page. The last page should conf Occupation structure is working well.
tain complete figure captions for all |  Still, the occupation must continue to
photographs and illustrations ac- adapt if it is to be as relevant in the fu-
companying the article. ture.
Photos and other artwork should The Naval Technician trades have also
not be incorporated with the type- been subject to close reexamination in
script, but should be protected and | light of changing requirements. The MOS
inserted loose in the mailing enve- Review of all hard-sea occupations, the
lope. If at all possible, electronic occupation analysis of Marine Systems
photographs and drawings should be Technician trades, and the Combat Sys-
in TIFF format. A photograph of the| tem Technician Vision Paper are all im-
author would be appreciated. portant elements in determining how the
Maritime Engineering Journal Objectives
 To promote professionalism among e« To present practical maritime engi- « To provide announcements of prof
maritime engineers and technicians. neering articles. grams concerning maritime engineer
* To provide an open forum where » To present historical perspectives on"d ErEamnEl
topics of interest to the maritime engi- current programs, situations and events. < To provide personnel news not
neering community can be presented covered by official publications.
and discussed, even if they might be
controversial.
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Forum
Nobody asked me, but...
Article by Cdr P.J. Brinkhurst

Over the past few years | have had ancommunity should set an example by  long-term viability of the fleet? What
opportunity to watch the naval commu- making a greater effort to regenerate ourabout the immediate problems? What role

nity from a variety of vantage points naval focus on considering what is best must we play with respect to ensuring an
within DGMEPM and MARCOM, look- for the navy as a whole, not just our own effective industrial support structure?
ing both toward the waterfront and the  unit. Whatever the answers, | suggest they all

fleet maintenance facilities, and back to- : require us to act as a team. But we must
For a start, we have tended to |solate_ reach this understanding jointly and try to

ward the “centre.” While we have suc- :
ourselves, focusing on ourselves as engi- . .
cessfully made changes to adapt to our neers rather than as naval officers. An  emove the distrust that has built up be-

evolving environment, what is even more, ~ =~ .~ " ; _ tween the coasts and ADM(Mat) over the
evident is the ongoing conflict that pre- institution like the MARE Council, oper years.

: ._ating without MARS and SEALOG par-
vents us from moving at the pace at whicfy . < - . L -
we could be proceeding to support the ﬁupanon, carries with it the danger of The vision we seek must be broad

. having a somewhat parochial outlook.  enough to allow individuals to understand
ngvgétlv\?:gﬁ m‘?gghggw%‘;gwcﬁifsogzﬁgg Considering some recent comments madiin their own context. Too specific and
?nations units ana MARCOM. forma- by our senior leaders on the possibility ofthe group feels it is being led by the nose;
tions ana MARCOM. and bet\;veen all of unions or similar associations taking roottoo vague and we start to wander back
the above and DGM,EPM To be fair in the Canadian Forces, | think we shouldnto conflict. The challenge to our council
these conflicts often concern deeoly heldM°Ve t© eliminate MOC-specific bodies in either its current or hopefully amended
beliefs. but what is surorising is thpa¥the and replace them with a true naval sup- form, is to strike the balance that will
beliefs seem so dis arglte fo? whatis in POt council in which our three communi- both inspire and lead at the same time. Its
fact one nawv. Al torc)) often debate does ties can share problems, communicate chances of success are much improved, |
not end whez'decisions are taken Rathegood ideas and learn more about each believe, if it adopts a more open and in-
the implementation of decisions is. SIOWedjther. The membership of such a councilclusive approach to its deliberations.

L Should not be drawn solely from the sen- :
by individuals and small groups of peopleor ranks, as this tends to isolate the grou Last, we must all decide whether or

who, through creative reasoning, are abl ' : . Rot we are going to dedicate ourselves to
to mould the final decision to fit their ‘il;rgm gasi;'h?:?h'g%Léte?n%r,:ﬁ;sitagauoﬂ% improving our relationships both within
original preferences. bepaf)mix gf selected a{nd elecfed repre- and outside the MARE community, and to
Whv is thi . . . P .. acting in a unified manner toward a com-
y is this? Perhaps it stems in part sentatives drawn from across the fleet’s mon vision of what material Support
from the desirable independence of rank and occupation structure. Such a fo-means This is not easv. It takepspa stron
thought and will we try to engenderin  rum, akin to those of other professional ot of Will to listen to o y. osina views 9
naval officers. Maybe we are all so fo- groups, would provide a reasonably direc nd an even stronger Fc))ﬁe o %u ort’ them
cused on leading that we do not easily route for concerns to be raised and dis- if 2 decision oes g ainst vou gﬁt that is
submit to being led. Maybe. | think the  cussed within the community, rather thanWhat i necegsar ifgwe arg to .continu-
problem has a great deal to do with the relying on a divisional system that at usly demonstratye that we are valuable
segmented nature of our naval commu- times seems like an obstacle to mnovatw%emberS of the naval team. These days

nity. We are too ready to argue our own ideas. As a minimum, if such a naval SUPL one of us has the time to waste on fight-

ing parochial battles — it is time to move
on.

point before stopping to listen and under{port council were not accepted, the
stand an opposing view. There is a ten- MARE Council could set an example by
dency to address issues within the including representatives of the MARS
engineering or logistic or operator com- and SEALOG communities, as well as
munities, without the benefit of direct in- direct representation from the lower

put from the other communities. This ranks.

means that individuals in one group must
interpretthe needs and viewpoints of an-
other group without the benefit of their
direct voices. | believe much of the de-
bate internal to our subnaval communitie
could be streamlined by an injection of
views from all sides of the naval support
community.

-

Secondly we in the support community
still need a unifying vision that goes be- Commander Brinkhurst is the Deputy Chief of
yond the boundaries of ADM(Mat), Staff for Materiel Program Management in
MARCOM and specific units. While ac- MARCOM.
%ountability for the naval support func-
tion will remain split for the foreseeable
future, we cannot allow it to be managed
in this way. It must be a team effort. Past
But what can we do? We lack such  efforts at producing a unifying vision
forums, at least at a rank level where theyave failed perhaps because they have
can be useful to the community as a sought to paper over the issues that seem
whole. | think that we in the engineering to divide us. Who is responsible for the
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On the Shock Resistance of Naval Ships

Article by Z.J. Czaban

Mr. Norminton’s concerns regarding underwater explosions. This requirementrepulsed repeated boarding attempts, yet
the need for continued shock qualificatioralone sets naval construction standards retained sufficient capability to arrange a
proof testing voiced in the February issueapart from those of the commercial realmnegotiated settlement. To suggest that a
of theMaritime Engineering Journadre  While the capability of modern naval ship could survive even a tiny fraction of
well stated. It is gratifying to know that  ships has grown astronomically in this  such devastation today is to invite disdain
elements of the commercial establishmergentury, improvements in their ability to and disbelief.
realize the importance and necessity of resist damage from weapon effects have,
maintaining warship design standards in in general, not kept pace.

\tlci?hriﬂotﬂgrg;Yqoarlﬁé;r?g/eylfongeg;ggg\ﬁe ' Ther_e gxists a perceptipn that there ischemical, and are often acc_ompanieq by
shock survivability requirements of Cana-“ttl.e point in battle harde_nlng modern s_econda(y effects s_uch as f|r_e or radia-
dian warships ships given the devas_tatmg effects pf tion. Their destructive poten_tlal (regard-
' modern weapons. This resigned attitude less of whether they are delivered as

There are (and have been for some would surely raise the eyebrows of our direct hits or near misses) depends on an
time) efforts underway, however, to en- forefathers. That ships of the line were item’s ability to withstand damage from a
able achieving these goals using combination of shock, blast
commercial equipment. Cana- @ i PELEREE  Overpressure, fragmentation
dian design practice has encour| (shrapnel) and heat.
aged the use of resilient %
mountings for many years. Suchf
“shock mounts” have demon- ' .
strated more than adequate ca- B T
pability in protecting fragile S
equipment from the potentially
devastating effects of weapons. §
Recent tests have shown that [
suitably mounted commercial
motors and pump sets can sur- §
vive full shock test levels. In
short, to qualify for shock, any
equipment, be it commercial or [HE
military, must simply just pass
the shock test. There is no in-
tention to forego shock qualifi-
cation testing of any equipment
which affects the safety or com- il
bat capability of naval combat-
ants.

Modern weapon effects are usually
categorized as conventional, nuclear, or

Fortunately, modern Cana-
dian naval ships are indeed bat-
tle hardened in many respects
and have the ability to fight
hurt. Their capability to with-
stand set blast overpressures
arising from internal and exter-
nal explosions is attained by
design standards and qualifica-
tion through test and analysis of
various components. Similarly,
resistance to fragmentation
damage is provided by means of
structural detail (e.g. equivalent
armour) sufficient to protect
vital equipment and spaces
against a specific fragment at-
tack. While these design at-
tributes cannot protect a frigate
from direct hits within such vi-
tal spaces, they provide an ex-
cellent means of reducing the
extent of fragmentation damage
and are particularly effective
against near misses, external
bursts and small arms fire.

Whereas equipment may
meet shock using suitable
mountings, there remain other
problems concerned with opera:
tion in the naval marine envi-
ronment. Once commercial
equipment is further hardened Floating shock test platform
to meet requirements for EMI,
submersibility, shipboard vibration, cor-
rosion, power quality and other environ-
mental conditions, to name but a few, it
begins to change its appearance some-
what.

Given a frigate’s size, shape
and normal degree of watertight
battle hardened as a matter of fact is wellsubdivision, damage from an internal
illustrated by the final sortie of the British detonation of an anti-ship missile will
warshipRevengeagainst the Spanish Ar- tend to be constrained to one or two wa-
mada. Acting alone in somewhat of a  tertight subdivisions, assuming the ship
rearguard actiorRevengengaged six does not break in half. Ship designs must

Canadian naval ships and their equip-galleons which pummelled her for more thus be able to maintain adequate longitu-
ment are designed and qualified to with- than a day, but were unable to destroy hedinal strength and ensure sufficient
stand the damaging potential arising fromShe sustained more than 1,500 direct hitgnclaving and distribution of systems to
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retain capability outside of the damaged generally affect every system and each requires the equipment to survive a series
region. piece of shipboard equipment. of blows of increasing severity. Onset of
failure is thus noted at lighter shock test
levels and hence costly catastrophic fail-
ures are avoided. Elementary shock
analyses conducted by equipment manu-
facturers are generally adequate to ensure

By far the most pervasive weapon ef-  In order to control damage to ship’s
fect experienced in ships is the “shock” equipment, the single-most important as-
generated by the detonation of munitionspect related to ship hardening is the
Whether induced by air blast or by underShock Qualification and Control Pro-
water explosion, the effects are similar. gram, imposed on all Canadian warship : .

They are characterized by a very ener- building programs. This program requiresrrnr?éorr?r?é?p;nbinrfzfﬁugn\(‘ittgitSh%CClg_eSt'
getic surface wave travelling through shighat all equipment necessary for the Con'durepi)s to gnable findin otentigl details
structure with a rapid, high-magnitude  tinued combat capability of the ship, and of the assemblv and itsgsﬂbcom onents
acceleration followed by a rapid decelerasuch that may affect ship safety, undergoWhich mav for Zome reason intrgduce a
tion and possible subsequent excitation dbrmal shock qualification by test to the transient gharacteristic while underdoin
equipment seatings and ship structures full design level required by the building shock loading that imoairs erformgnceg
which generate large displacements. Ma-program. All equipment on Canadian of the equi rr?ent andghe spstems it SUD-
terials of construction which have inad- warships undergoes such qualification. orts F?)r t?lis reason muc¥1 attention P
equate elongation properties (e.g. cast The tests require that the machinery Con'ﬁmst.be iven to correct loading and
iron) suffer brittle fracture under such  tinue to operate without degradation dur'simulating the functionality of thge unit
loading conditions. Equipment improp- ing application of such shock tests. g Y

undergoing test. To a certain extent it is
erly mounted or supported can become ; T . ) .
dislodged or otherwise damaged. The Canadian shock specification this operational performance requirement

(CFTO D-03-003-007/SG-000) defines that distinguishes shock tests conducted

Naval ship structures are not, and havéhe shock test criteria that need to be mefollowing USN and Canadian procedures
never beespeciallydesigned to with- The criteria are similar to those imposed from those conducted by other nations.
stand the shock induced by underwater by the Royal Navy and the U.S. Navy.
explosions. Naval practice, following de- The Canadian shock test procedure re-
sign rules developed for surviving dy-  quires the equipment to survive shock
namic, but not weapons-induced sea  tests on either the lightweight, medium-
loads, essentially defines the shock hardweight or heavyweight shock test ma-
ness potential inherent to a class. Changehines. The light- and medium-weight
ing the shock resistance requirement by machines comprise a test bed with a larg
an order of magnitude in either direction swinging hammer which strikes the
will not significantly change the funda- mounted equipment with sufficient force
mental characteristics of ship structures. to accurately simulate the shock environ—;l:gég%s'\laontg glse(z:itfri]gat\t?gnas”\}vﬁcgigve
However, designing a ship for shock (anyment expected on board ships at hull been recentl rer)cinded in their efforts to
level) does require that attention be paid lethality levels. The heavyweight tests are, oot sim Ie¥ “commercialized” proce-
to detail to avoid “cheap kill” damage as conducted on board a floating shock teStdur(fs thepMIL—S—901 S ecificatign con-
may arise from overhangs, discontinuitiegplatform which can accept equipment cernea with shock ualiﬁ‘)ication of naval
and flimsy seatings. The design analysis weighing up to 15 tonnes with a footprint equibment has bee(1n retained as an essen-
efforts exerted during shipbuilding pro- of up to five metres by 10 metres. -quipme

: g tial requirement.

grams are generally restricted to proving
that structures will not deform beyond
limits imposed for the design, rather than
optimizing for shock in any particular
manner.

Procedures are in place to ensure that
modifications made to ships following
construction conform to these stringent
criteria in order not to degrade the design.
All ship changes and modifications are
reviewed by the design authority to en-
&ure that the requirements stipulated by
the CFTO for shock qualification are

The swinging hammer machines have
been available in Canada for many years.
The principal installation is at the Naval
Engineering Test Establishment (NETE)
in Montreal. In 1989 NETE was provided

Note that it is possible to create more with a floating shock test platform to al-
damage from a relatively small sized low qualification of components beyond
charge correctly placed, than from a verythe capacity of the smaller machines. The
large charge located in an arbitrary posi- requirement to proof test rather than
tion, even though the latter may generatequalify by analysis is fundamental to as-

a far greater shock load. It is ill-advised suring that systems will continue to per-

to overdesign for shock. It is, however, form satisfactorily when in harm’s way.
mandatory to balance the design. There ig/hile analytical procedures can demon-
little point in having an intact hull, or strate whether structural components may
even a damaged but floating hull, if the become overloaded during the application
ship is unable to fight. Whereas the blastof a shock, they are rather limited in their
effects arising from underwater weapons ability to model equipment performance.
may be sufficient to breach the hull or
otherwise damage ship structures, this
type of damage will tend to be localized.
The shock effects from such detonations

-

Jan Czaban is the DMSS 2-5 head of the Ship
Survivability Section in NDHQ.

Contrary to popular opinion, shock
testing in accordance with the CFTO does
not generally induce a great deal of physi-
cal damage. The shock test procedure
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Maritime Coastal Defence Vessel
Construction:

A Walk Through Halifax Shipyard Ltd.

Article by CPO2 Mike Syzek, Chief Engineer, HMGSce Bay
Canadian Forces photos by Base Photo Halifax

While working with the PMO MCDV torial essay gives a thumbnail tour of the the build strategy, a quick overview of the
detachment during the construction of MCDV production facilities at Halifax MCDV build strategy will provide a bet-
HMCS Glace Bay(MM-701) at Halifax ~ Shipyard Ltd. (HSL). ter appreciation of the facilities.

Shipyard Ltd., innumerable people ap-
proached me for tours of the yard and,
specifically, of my ship. It was not possi-
ble to give everyone a tour, however, as

The majority of production activity in  The Build Strategy
HSL takes place in two adjoining rectan- The MCDV build strategy, as devel-

gular buildings. A 20-metre opening in oped by HSL, involves nine stages of

most of the people asking were not evenmg gﬁgtgii?éi;hescg;gwg Po\rNtar::abeat\gseae ne construction. In some cases these stages
9 P 9 overlap and, depending on the unit being

in Halifax (they somewhere far to the : ;
: of material and personnel. Since the pro- .
west of us in a warmer place where manyy ion facilities are set up in line with constructed, may not always be done in

Canadian sailors seem to lurk). This pic- order.

The plasma cutter uses a combination of electric arc and oxygen to produce an extremely hot and precise cut. Tolerance for
the cutter is one to two millimetres compared to a CNC acetylene torch which would typically produce a 3-mm to 6-mm
tolerance. The cut produced by the plasma cutter is extremely clean and ready for welding without any additional preparation.
The water bath is flooded, covering the steel plate. The bath provides cooling water to the metal which helps prevent heat
warpage and dampens harmful radiation produced by the plasma cutter, negating the need for costly shielding.
(HSC95-0840-05a)
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The nine stages of construction are
defined as follows:

Stage Onesteel/outfit prepara-
tion) — Steel plates and bars are cut
and formed, pipe spools, hangers,
foundations and ducting are manufac-
tured, and outfitting equipment is
marshalled for later installation.

Stage Tworfiinor assembly) —
Individual pieces are fitted and
welded to form small components.

Stage Threeflat and curved
panel assembly—Stiffeners are .
welded to panels for bulkheads, decks =
and side shells.

Stage Fourqubunit and unit as- = =
sembly) — Panels are welded to- Each piece is labelled by a part number and by ship and unit number. The pieces
gether to form larger assembly units. are then placed in bins or on pallets to facilitate ease of assembly. The part

) . number will identify the piece within the unit and the unit number identifies

Stage Fivetfot pre-outfitting of where in the ship the part goes. ( HSC95-0840-07)
assembly unit3 — Completion of
items such as pipe hangers, cable
hangers, equipment foundations, and
anything that involves hot work
(welding).

Stage Sixl§lock assembly —
Assembly units are joined to form
three distinct blocks that will be
joined to produce a complete MCDV.
The three sections are roughly the
same size and consist of a bow unit,
midsection and stern section. The
mast is installed separately once the
ship is on the slipway.

Stage Severpfe-outfit two ) — Grinding parts for
Installation of equipment, bulkhead HMCS Edmonton 's
insulation, false bulkheads and centre block hull |
deckheads, piping systems, electrical ~(HSC95-0840-09/10)
cables, distribution panels, etc., and
painting. With the exception of equip-
ment that is mounted across the erec-
tion butt of the blocks, remaining
equipment is installed prior to the
block leaving the assembly building.

Stage Eightlflock erection) —
Blocks are transported from the as-
sembly hall to the slipway and welded
at the erection butt in preparation for
the vessel's launch. (MCDVs four
through twelve were constructed us-
ing only two major blocks, with the
bow being joined to the remainder of
the ship on the slipway.)

Stage Ninef{nishing work) —
Completion of cable terminations and
final outfitting and finishing of ship’s
compartments; set-to- work of ship’s
systems in preparation for sea trials -
and final acceptance of the ship by the A nearly completed mast unit destlned for HMCS  Glace Bay . In the foreground is
navy. additional framing for HMCS  Nanaimo's mast. ( HSC95-0840-11)
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HMCS Nanaimo s bow section. The units
are built inverted to maximize the use of
the easier downhand welding. The units
are flipped into position prior to block
assembly. Due to the pace of construc-
tion and the space limitation at HSL, the
bow units for MCDVs 04 through 12 are
being constructed by East Isle Shipyards
(EISL) in Georgetown, P.E.l. Parts are

transported to EISL on flatbed truck and The forward and after machinery rooms (FMR and AMR) for HMCS ~ Nanaimo are

return as a completed bow by barge. recognizable by the two large diesel generators. Forward of the FMR is the main
(HSC95-0840-13) switchboard compartment. ( HSC96-0721-11)

Pre-outfitting of Nanaimo’s engine room. Painting, cable-pulling and the installation of insulation has
already begun. This unit has undergone significantly more outfitting than Kingston and Glace Bay at
the same stage of construction. HSL continues to evolve the construction process to minimize cost

and rework. ( HSC95-0840-16)
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The 185-cm-tall (six-foot one) author standing beside the two Z-drives for Nanaimo . The Z-drives are designed to be
removed with the ship in the water. Removable plates on the quarterdeck allow access to lift the Z-drives out as entire
units. ( HSC95-0840-18)

A teflon pad that the cradle holding the ship upright
rests on. All movement of the sections is done by
hydraulic jacks. ( HSC95-0840-19)

x
-

The bow section of Glace Bay. Nanaimo's middle and after sec-
tions are directly behind it inside the building. ( HSC96-0721-05)
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Surviving the Tar Pit:

A Few Things to Consider when
Acquiring Developmental Software

Article by LCdr M. Tinney

An analogy in an article written
several years ago compared software
development teams to great beasts
trapped in prehistoric tar pits. “Large
system programming has over the past
decade been...a tar pit, and many great
and powerful beasts have thrashed in it
violently. Most have emerged with
systems running — few have met goals,
schedules, and budgets’.

project team should evaluate each

* Is it achievable within the
capabilities of the hardware to be
controlled by the software?

* Is it accurately defined and not
subject to interpretation?

« Does it completely specify the
software product to be provided?

* Is it consistent with the other

The analogy of the tar pit is still requirements and with any interfacing
pertinent today. All developmental systems at the next higher and lower
projects are risky, but perhaps none mordevels?
so than those which deal with software e Is it really necessary?
development. The topic of software * Is it testable?
project management is extensive and
complex, and it would be impossible to
thoroughly discuss all relevant aspects in
the confines of this paper. My intent here
is simply to share my thoughts on a few Risk Analysis
aspects of software development, based  Software development

Any requirement that does not meet
these conditions should be modified, or
deleted, as it is not achievable.

life-cycle costing course. My hope is that and management practices leads to an
this will help point beginning software  underestimation of the complexity of the
development project teams in the right  project. Despite the fact that writing the
direction. application program accounts for only a
small portion of the total software
development effortFig. 1), estimates of
cost, time and complexity to develop
software are apparently typically based

Defining and Validating the
Requirements

As with any development project,
software development begins with the
user accurately and thoroughly
identifying the requirement. During the
project definition stage it is essential to
avoid the tendency to add unnecessary
functions to the software. Increased
functionality translates into increased
complexity, cost, time to develop and

properly managing the project and
understanding all of the potential risks.
Risk analysis involves identifying the

risks, assessing them, and developing
contingency plans for dealing with them.

probability that the software developmentThe key is to keep risk assessments and

will be unsuccessful. Requirements
should be “locked in” before the formal
request for proposals (RFP) is released. of risk in particular. When assessing the
Further change should only be allowed level of risk associated with an

after its impact has been fully assessed. unfavourable event it is important to
Failure to do so may result in the project understand both the probability of that
team finding itself thrashing around in  event occurring, as well as its

contingency plans up to date by

monitoring progress in general and areas

level of risk associated with each event is

requirement against the following criteria:quantified based on its proximity to the

contoured lines, and the value allocated
to the line.

The next step is to determine if there
are cost-effective ways of reducing the
risk. For example, in a case where it is
likely that a software program will be
delivered late, the project team might
choose to reduce the risk by adding
people to the development team. But this
could make the project unwieldy (thereby
introducing delays in itself) and more
costly. Alternatively, the team could opt
to accept the risk that the entire project
might be delayed and live with any
adverse affects this might have. Thus, risk
assessment involves weighing the cost of
reducing or eliminating the risk, against
the cost or impact of accepting it.

| _ projects tend tq=stimating Project Costs
on what | learned while attending a DND be risky when a lack of good engineering g J

Estimating the effort required to
develop software is not an easy task, but
it must be done at the earliest stage of the
project in order to budget the necessary
funds to finance the project. This can be
done manually, or through the use of a
software package specifically designed
for this purpose.

on this aspect alone. Thus, understanding One widely used tool for estimating
the full scope of the project is essential tahe cost to develop software is the

Constructive Cost Model (COCOMO).

What makes the task particularly difficult

is that it is necessary to have an estimate
of how many lines of developmental code
must be written. One way to make this
estimate is to rely on the experience of
previously developed programs of similar
complexity. Once the number of lines of
code has been estimated it is possible to
estimate both the level of effort in person-
months to develop the program, and a
development schedule.

There are costs associated with

one of those tar pits with significant cost consequences. An easy way to illustrate supporting software throughout its life

overruns and delays, if not a complete
failure of the project. of various risks (based on the project
team’s best guesses) on an “isorisk”

Once the requirements have been contour mapFig. 2) Once plotted, the

defined, they must be validated. The
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risk is to plot the probability and severity cycle. In general, about a third of the

software life-cycle costs will be spent in
the development phase, with the
remaining two-thirds being spent on
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maintenance associated with error detect them as early in the project as

of how much confidence the developers

correction, enhancing existing functions possible. When errors are detected late ihave in their own programming

and adding new functions. It is possible ta project, requirements have to be
make cost predictions for each of these revalidated, designs adjusted, software

capabilities. It also commits them to
supporting the software for a reasonable

activities so that they can be included in amended and retested, and documentatiperiod of time, and serves as an incentive

the life-cycle cost estimat® Of course rewritten.
there are other typical costs, such as for
training and documentation, which must

also be considered as well.

Rapid prototyping is a process that is
used to validate user interface
requirements and to prove concepts. Th
Errors process allows the customer to become

Errors in software development can beactively involved in evaluating a product
classified as requirement errors, design as early as possible, and facilitates the
errors or coding errors. Every software early detection of requirement errors.
development project will have a measure
of all three. The challenge for the project
team is to ensure that requirement errors
are kept to an absolute minimum.
Incorrectly or inaccurately defined
requirements can lead to a faulty design
which in turn can lead to a program that
doesn’t perform as required. Accurate
requirements that are not properly
conveyed to the contractor can also lead
to a faulty design. So the onus is on the
project team to properly identify the
requirements and ensure the contractor
fully comprehends what is needed.

In rapid prototyping the contractor is
tasked to deliver non-production
prototype software at various stages of

improvements. From the contractor’s
point of view, the earlier the customer
becomes involved in evaluating the
product, the greater the likelihood the
customer will be happy with the finished
product and accept it. From the
customer’s point of view, being involved
at every stage of product development
helps keep the contractor on the right
Assuming that the requirements have track, aids in identifying problems early
been accurately defined and the and helps to reduce risk.
contractor fully u_nderstands them_ and hagzintenance Support
translated them into a proper design, there -
still remains the problem of coding errors, N the Request for Proposals, it is
In general, as the size of a software important to ask bidders to provide an
program increases, so does the
probability of error. The way to minimize
the impact of coding errors is to try to

the software over a specified period. Thi
gives the project team a good indication

development so that the customer can tnf"
it out, refine his requirements and suggest'

additional quote on their cost to maintain de
S

for the developers to aim for high-quality,
reliable code since anything less will eat
away at their profit margin. However, the
customer needs to know what he wants

%or maintenance. Otherwise, there is a

risk of spending a lot without achieving
anything significant.

Contract Payments

Most contractors like to be paid up
front and deliver the goods later. At the
very least, they prefer to receive
ilestone payments. However, poorly
anaged software projects tend to
quickly ramp up to the 90-percent
completed stage, then stay there
seemingly forever. If a contractor says
that the code has been completed, and the
project is therefore 90 to 95 percent
finished, the reality is that completion of
the code only constitutes about 30 to 40
percent of the total effort. The work that
remains to debug the software and test the
system will still occupy a lot of time and
resources. If the contractor is paid the
majority of the funds when only the code
has been completed, there is a real danger
the project will incur overruns.

Project payment schedules should be
signed to place financial risk on the
contractor if all aspects of the project are
not delivered fully completed. Some

Application Programs

Host Computerdnterface Equipment

Language Translators Program Linkers Program Editors

System Simulators Environment Simulators Test Drivers

Development Tools Test ToolsDiagnostic Software

Program Description DocumentaticdBonfiguration Management ProceduresUsers Marilesds Plans

Personnel General Training System Peculiar Training

Tools Flow Charts Program Desigihnterface Documenbesign Trade Off Standards Development Tools Developestysis

Fig. 1. The Software Iceberg
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people recommend milestone payments
tied to incremental builds for complex
software development.

Testing, Problem Reporting and
Configuration Control

A well-organized project team will do
its best to arrange for software to be
tested in its intended application as soon®
as possible after delivery, and continue ta
monitor its performance through é
integration. The project team should also<
implement a problem reporting e
procedure. If problems are reported and @
is evident that changes need to be madey,
it is essential that some form of control bex
placed on how the contractor rectifies
problems. (This is normally tied to the
contractor’s development process, whichs
should be evaluated carefully during bids
Quality objectives would have to have
been identified in advance.) Otherwise,
software configuration control can be
quickly lost if the contractor locates and
fixes a fault without first carrying out an
impact analysis, testing the change and
amending the documentation properly. It
is the project team’s responsibility to
establish a configuration management
system to correct problems that develop. 0 | | l l

UTCOME

F UNFA

PROBABILITY

Conclusions 2 4 6 8 1

The key to getting a software project CONSEQUENCE
started in the right direction is to keep the

requirements under control — define
them accurately and in sufficient detail to
avoid any misunderstanding with the
contractor. The time spent on this phase life-cycle cost estimates. Arrange the  [2] Life Cycle Costing Course: Student
can go a long way toward ensuring the contract payments to fit the level of effort Manual, Material Management Train-
success of a project. and make the contractor responsible for  ing Centre, Ottawa, presented by Mr.
the software’s maintenance support. B. Hough, Computer Sciences Canada,

_ The project team must also carry out g implement a problem reporting 1996.
risk analysis for each aspect of the proje rocedure, enforce software configuratio

and develop contingency plans for
dealing with undesirable events. The RFlgnanagement, and ensure that the

; contractor analyzes, tests and documents
must be designed to allow the user to

) : . ; any changes.
become actively involved in evaluating
the contractor’s product at every stage of
development. Ensuring the program is
thoroughly tested in its intended
application as soon as possible after
delivery is always recommended.

Fig. 2. “Isorisk Contour Map — Probability of Unfavourable Outcome

rf3] Boehm, Barry W.Software Engineer-
ing EconomicsPrentice Hall, 1981.

s LCdr Tinney is a DMSS 5 project engineer at
X NDHQ.
-
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HMCS Fredericton: A CSE’s
Advice on Predeployment
Preparations

Article by Lt(N) Jim McDonald

Ever go camping without a pivotal » We were facing a 5,000-nautical-mileObstacles Along the Way
piece of equipment? Like your tent? Or logistic span, which meant that spare Like any typical outing, the problems
your matches? Not unless you're asking parts wouldn’'t exactly be available at the started early. On Dec. 9, 1995 as we were
for trouble. nearest corner store — we had to ensuregetting ready to leave our first port of call
gur onboard spares entittement was up tqGibraltar) for the Op area, a naval weap-
; ate; ons technician was injured while loading
40U 90 0 19 Y0 Shoud plan o+ e were deploying 0 an operatonala harged torpec flask The end of
then travel only with the best people. Thetheatrg where our systems would have toflask accidentally came into contact with
same goes for any major naval deploy- be maintained at a high state of readlnesehe lever of _the securing mech_amsm and
ment, including that of HMCS — we knew we had to get ahead of our discharged its high-pressure air. The flask
Fredericton(FFH-337) to the Adriatic on planned maintenance, especially the six-took the path of least resistance and

month routines, because we would have struck the man above the knee. It took 11
virtually no time to do anything like that stitches to close the wound.

Tops on our trip’s “to do” list was ar- while deployed. The only possible time
ranging to have the appropriate number dbr conducting PM would be during tran-
qualified personnel on board to maintain sit, while the ship was engaged in less
our equipment. We then checked the ~ demanding operations, or during one of
equipment to ensure operability and madeur foreign port stops (and we all knew
sure that we had all the possible spares what we’d rather be doing then). And
we could get. Before stocking up we did aomething we discovered. The Integrate
walk-through with our supply technicians Maintenance Administration and Supply
to muster the stores. Going out green waSystem (IMASS) used by ship’s
not an option. Personnel and equipment maintainers to produce maintenance ac-
were put through their paces in work-upstion forms, unsatisfactory condition re-
and trials about a month beforehand. ports (UCRs) and, to a lesser extent, to
: : generate equipment health monitoring
Like any campers heading for an reports, does not adequately spread out

extreme location we had to be Self're“antsix-monthly routines. So a word of cau-

All good campers know that before

Operation Sharpguard in late 1995.

With their injured mate in good hands,
the naval weapons technicians turned
their attention to the torpedo equipment.
The crux of the problem was that the se-
curing mechanism did not clamp onto the

xhaust port of the warshot torpedo tube.

he techs sorted this out by using a rub-
ber mallet to make the mechanism take
proper hold of the torpedo exhaust-port
nipple. Ship’s staff then devised a test
experiment using high-pressure nitrogen
from the hangar and a variety of hoses
and couplings to ensure the securing
mechanism would release at the specified

Zggigﬁqr;w'/ﬂtgrs:éﬁz rr]neigiissr?;i){s tion. Don’t trust IMASS to split up your ~ Pressure.
during a sHort-work period (an essential preventive maintenance routines into Following proper procedure we com-
manageable chunks. municated the problem and solution via

preparation, during which we also
performed corrective and
preventive maintenance) it was
time for a test drive, better
known as a shakedown. This
was a one-day trip to sea to
reacquaint personnel with sea
routine and to iron out some of
the bugs. We also grabbed this
opportunity to conduct a full-
power trial which proved to be
very beneficial because, with
trials staff and fleet FSRs on
board, we were able to fine-
tune and calibrate our equip-
ment and systems.

There were a couple of im-
portant things to consider be-
fore heading out on a
five-month deployment:
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OPDEF and UCR to our shore authority
— who promptly advised us not to use a

mallet on the securing mechanisms unles T h e TO p 10 P re d e p I Oym e nt
operationally necessary. (They believed .

the problem was likely not with the secur; C h eC kl |St

ing mechanisms, but with the warshot
nipples.) As we were heading for a poten
tially hostile environment and our experi-

ment was successful, we put the mallet t
the remaining securing mechanisms.

. Perform inspection of naval ordnance (INO)
. Calibrate test equipment

. Get ahead of your planned maintenance schedule

About two months later we were
alongside in Valencia, Spain, tied up be-
side the USSimpsor{(FFG-56) which
also carries Mk 46 torpedoes. Ship’s stafi
came up with the idea of trying our secur
ing mechanisms on their torpedoes. Whe
they didn't fit we knew it was the mecha-
nisms that were at fault. A message to ou i . ]
Commandlshore Support brought us new . Start plannlng apprOXImate|y two monthS N advance
securing mechanisms via our forward lo-[ 10 Function as a team
gistic support unit, FLS Grottaglie, Italy.
The new mechanisms fit like a charm.

. Verify entitlement of onboard spares

. Contact a former unit and read previous deployment reports
. Take care of all personnel matters

. Perform critical performance trials

. Discuss deployment with other department heads

© 00 N o o B~ W DN PP

Our next hurdle involved intermittent  cutting board from which they machined our talented, resourceful and willing per-
faults with the modem chassis of our the replacement gaskets they needed to sonnel. If you are planning your own de-
Link-11 data terminal set (DTS). Here wereturn the plant to operational service.  ployment, don’t head out without picking
were, headed toward an operational area, Another smart fix resolved a poten- upFrederictors handy-dandy post-de-
and we could neither receive nortransmii. llv riskv situati di Ft)h _ployment report for a description of the
a tactical picture. This came as a surpris jally mis %/til u§7|on surrount 'Tg €ac rest of the problems and challenges of our
since the DTS had worked during a recerﬁuﬁ;ﬁ{agon ﬁ] th;:‘}:g-%%%t?olcs%sftevvraargge. mission.
exercise and also for its six-monthly rou- .
tine during the short work period. It had meant we could not accurately predict the
even passed a programmed operationa
functional appraisal (POFA) on the trans-
atlantic trip.

| fall of shot, which would have left us l
“shooting in the dark,” so to speak, if we -y
had to fire any warning shots during
boarding operations in the Adriatic. If we

We ordered a new DTS, which was  were to fire a shot across a ship’s bow, we
sent to the ship as an immediate opera- simply couldn’t be sure of the results. We
tional requirement (IOR). We had to or- worked around the problem by tracking
der a complete DTS because some of th@re-action calibration rounds with the
circuit card assemblies — the ones that STIR radar until we could predict the ini-
appeared to have failed — are not issuedial velocity we needed to get a hit within
as spares. When it arrived we found it hagiven parameters. We forwarded the re-
been configured for a steamer, not for a sults to shore command for their perusal.
Halifax-class ship! A repair party arriving
later in Athens with some needed test
equipment told us that a correctly
configured DTS was on the way.

In-bound missiles weren't the only
threat out there. Rough weather condi-
tions (par for the course) also played a
role. On one occasion seawater ingress

The repair team narrowed the problenthreatened the effective functioning of the
down to poor soldering throughout the  gun — first, the end caps for the barrel
back plane of the DTS chassis. In the  wouldn't stay secure (the boatswains cre4 t(N) McDonald is the assistant combat
meanwhile, they reconfigured the (IOR) ated a vinyl cover), then water showed upystems engineering officer on board HMCS
steamer modem and performed the POFnside the cupola, the forward section  Fredericton.
test. Successful Link-11 operations en- base and the 57-mm magazine (via the
sued! Both repair party and ship’s staff hoists).
celebrated with tours of Rome and For Your Next Trip...

Pompeil! Be prepared for problems; they will
Innovation and Resourcefulness occur. Despite the problems we faced,
Innovation and resourcefulness were HMCS Frederictonhad a very successful
the order of the day during this deploy- deployment, conducting 52 boardings (34
ment. When a defective gland rendered dan a 12-day period while acting as flag-
ROD plant unserviceable, the stokers  ship). The ship functioned exceptionally
looked for a quick fix to ensure our sup- well, especially when compared to other
ply of fresh water. They ended up bar-  countries’ naval vessels. The most impor-
gaining with the cooks for a Teflon tant factor contributing to our success was

MARITIME ENGINEERING JOURNAL JUNE 1997 17



Seminar Report:

Central Region Naval Support
Seminar

Article by Cdr Don Flemming

The second annual Central Region Naval Requirements) led off by addressing Program Management) narrated, “A
val Support Seminar was held at the Na- the key element of managing expectationslodern DND Clothing Tale,” her humor-
tional Archives building in Ottawa on as they pertain to defining requirements. ous look at recent changes to the procure-
April 14. The seminar has evolved from The definition and prioritization of fleet ment process.
the MARE and naval engineering semi- requirements are the first steps in deter-
nars of the past to its present format to mining the kind and amount of support
reflect a broadening of the participant  that is to be provided. Since we live in a
base. The seminar is now designed for allvorld of budget-driven requirements and
defence team members in the National not requirement-driven budgets, naval
Capital Region who work toward satisfy- requirements must be prioritized and
ing the navy’s engineering, maintenance costed as a totality, not just within the
and integrated logistics requirements.  traditional stove-pipes of Capital, Na-
tional Procurement, Operations & Main-
tenance, etc. Once a way ahead is

The final portion of the day was de-
voted to an open forum in which the audi-
ence was given an opportunity to raise
guestions and concerns. Cmdre Gibson,
his directors and the seminar speakers
took to the stage to field questions. This
was perhaps the most interesting part of
the seminar and, not surprisingly, time did
not allow all questions to be answered.
Nevertheless, there was ample opportu-
nity to continue discussions at a mixed

The theme of this year’s seminar was

Partnerships in Support of the Fleet, approved, the satisfaction of a require-

with emphasis on the word “partner- el S
ships.” The aim was to take a look at howment must be pursued until final imple- reception held that evening in the NDHQ

Maritime Command (Chief of Maritime mentation is attained. combined WOs & Sgts/CPOs & POs
Staff), DGMEPM and the fleet mainte- Next,Capt(N) Sherm Embree(Di- Mess.

nance facilities work together to support rector of Maritime Management and Sup-

the fleet. This relationship is still being  port) examined the Fleet Support Plan — ‘

developed and so must remain a dynamithe glue that holds the MARCOM/ x

process until the full impact of the stand- ADM(Mat) relationship together. Co-op- -

ing-up of the Chief of Maritime Staff eration and a common focus on fleet sup-

(CMS) organization in Ottawa is felt later port are required by both organizations if

this year. the fleet is to receive the support it needs.

DGMEPM must be responsive to L :
MARCOM requirements within resource g?orjgclfsm&;{::ge:_s the DGMEPM Special
constraints and regulations, and it is nec-

essary at all levels to fully reveal the sup-

port that MARCOM and ADM(Mat)

bring to the fleet, including the costs of

that support. The framework that enables

these requirements to be met is the Fleet

Support Plan.

In his opening addresSmdre Wayne
Gibson (Director General Maritime
Equipment Program Management)
stressed that good progress has been
made in exploring and developing the
relationship between ADM(Mat) and
CMS, but there is much more to be ac-
complished. We must continue to im-
prove how we take resources and turn
them into the greatest possible amount of Presentations were also madeGor
short-, intermediate- and long-term sup- Larry Olsen (representing FMEape
port to the fleet. The purpose of the semiBretor) andCapt(N) Gerry Humby
nar was not to find solutions to the (Commanding Officer FMEape Scojt
problems. Rather, it was intended to serv€hese officers provided an overview of
as a forum through which members of thehe changes their organizations have un-
defence team in the National Capital Re-dergone in the recent past, the challenges
gion could be informed of the changes that lie ahead, and the way in which the
that have taken place, and of the chal- FMFs have “moved the yardsticks” in
lenges that must still be addressed. It wasnproving their performance as service
hoped the seminar would also act as a providers to the fleet. As a concrete ex-
catalyst in improving partnerships. ample,Mr. Les Boudreau andMr.

Speakers were chosen to reflect the g\orm Kempt (FMF Cape Scojtbriefed

broad spectrum of interests and needs th Zgg%ﬁ?}?ﬁ t%gtﬂc])(ra rgrc\)i\; ;tico):eg-r?gected
characterize the defence team partnershi 9 y

: omewhat lighter notiels. Sandra
Capt(N) Dan Murphy (Director of Na- Wardell (Directorate of Soldier Systems
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Test and Demonstration of a High
Energy Density Aluminum Power Source
In Unmanned Underwater Vehicles

Article by J.H. Stannafdand LCdr. L.D. Clarkif
(1 Fuel Cell Technologies Ltd., Kingston, Or?t.Dept. of National Defence, Ottawa, Ont.)

Introduction electrical power for both land-based and The direct conversion from chemical to
A multi-year program to develop an  shipboard use into the next century. The electrical energy means significantly

aluminum semi-fuel cell power source forattributes that were being sought includedbwer emissions, plus system efficiencies
unmanned underwater vehicles has re- atmosphere independence, improved sysn excess of 50 percent, which are better
cently been completed by Fuel Cell Techiem efficiency, greater energy density, a than those possible with an equivalent
nologies Ltd. for the Canadian reduction in environmental emissions andjenerator set driven by heat engines. This
Department of National Defence (DND). @ reduction in both acoustic and infra-redtechnology was considered ideal for the

In the final phase of the work a 2.3-kw  Signatures. The technologies consideredunderwater application; such a unit would

power source for the ARCS (Autonomoudncluded: have lower acoustic and heat signatures,
Remote Control Submersible) vehicle has * hew battery concepts and the lower mechanical and heat

been constructed and bench tested, and  * closed-cycle heat engines (diesel,  stresses could potentially offer lower
sea trials in the Vancouver area were corﬁt'f“fng)I ! maintenance costs.

ducted in January and February this year. ° TU€l CElIS These attributes provide an attractive

The power source Operated for more than The conclusion of these studies indi- . s
50 hours under water at a nominal 0utputhJ‘teC'dthﬁlt the best teC_hQOLOQIY to meert] th (?rgfwr;:]?;tlycgriu;gdtis g:]z%eyasrgafrfg f(e;?w
of 2 kw, resulting in a gross energy ca- Stated requirements with the least techniy, , o4 and mobile power units, while

pacity of approximately 80 kWh. fﬁé :‘Ijle(l %gﬂ the widest application was offering the possibility of a lower cost of
The system is mounted in a dedicated ' ownership. Consequently, DND’s Chief

aluminum hull section 175 cm in length Unlike a battery, which is an energy  of Research and Development (CRAD)
and 68.6 cm in diameter. With all reac- Storage device, a fuel cell is an energy has been involved in the development of
tants the system is neutrally buoyant. An conversion device. The fuel cell takes  a Canadian fuel-cell technology that has
energydensity of 250 Wh/kg has been  external feeds of a fuel (hydrogen) and ashown the best potential to fulfil these
achieved, and simple incremental im-  oxidant (oxygen) and converts the chemidiverse requirements. That technology is
provements will extend this to 330 Wh/kgcal energy directly into electrical energy.

in the near term. An exhaustive series of
bench tests carried out at Fuel Cell Tech RECOMEINER

NITROGEN BUBBLE .02 SENSORS
nologies included testing for the effect of Fae | — =%
pitch and roll on performance. At the < RECOMHIER 02 8 WAy

FCT is resulting in greatly increased LOT PRESSURE
o N REGULATOR

power capability, with small stacks of

cells operating at the equivalent of up to

P
R&D level, in-house funded research at ! W WMH /Vm

=
6.0 kW in the same size cell stack as us€ — 8
on ARCS. This is a result of improve- FIGH PRESSURE PUMP wpm §§
ments to the oxygen breathing cathode. REGULATOR NANTFOLD g

In this paper, an approach to improv-
ing underwater endurance of a UUV is
described using the aluminum-oxygen _
semi-fuel cell. This technology has been COMPOSITE PRESSURE VESSEL

developed over a period of several yearg :

by Fuel Cell Technologies Ltd. on behalf VALVE
of DNDY., The result of this program is a

2.0-kW system capable of powering the PP

ARCS UUV for up to 50 hours. Test re- FLOY
sults from the program are described in RESERVOIR

EE EXCHANGERS
this paper. v Q‘ ¢ V :
Background _/\W\_
Since the 1980s, DND has completed

a series of studies of promising technolo-
gies that could be employed to provide Fig. 1. Simplified Schematic of an Aluminum-oxygen Power Source
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the aluminum-oxygen semi-fuel cell (Al/ tion designs to date has not varied outsideombine with the hydrogen, forming wa-
02 SFC) the range of 350 to 1,000 énOperating ter that is returned to the electrolyte reser-
, i . current densities at nominal power outputoir. The nitrogen-containing enclosure
Alumlnum pxygen Semi-fuel Cell are usually selected to be in the range bearound the cell stack, recombiner compo-
Since this is not a true fuel cell, the  tween 20 and 100 mA/ériThe ARCS  nents and circulating loop are generally
technology is referred to as a semi-fuel  gystem has 44 cells of 590 tarea. all designed to be conformal to the vehi-

cell. Itis, in effect, part battery and part i cle hull. thus increasina packing den-
fuel cell. Like a battery, one component, A detailed trade-off study performed G s ™ 9p J

the fuel, is consumed within the cell. Theunder contract to the DND ARCS pro-
fuel element is the anode made from a 9ram®, led to the selection of high-pres- ~ The thermal management system

proprietary aluminum alloy and isim-  Sure oxygen at 4,000 psig in a compositecontrols electrolyte temperature, typically
mersed in a liquid electrolyte (potassium Wrapped pressure vessel as the means ddt 60°C, by means of an electrolyte-to-
hydroxide). Like a fuel cell, the oxidant isOXidant storage for the ARCS system un-coolant heat-exchanger, a recirculating
stored outside the cell and is fed to the der construction. A high-pressure regula-loop of water-based coolant, and
cathode as required. Electricity is pro-  tor, followed by an electronically conformal aluminum heat-exchanger
duced because of two chemical reactiongontrolled proportional valve, supplies  panels bonded to the inside of the hull.

the first being between the oxygen and ~ the stack at a constant pressure of afew . o0 ctronic control system and the
electrolyte that consumes electrons to  iNches of water. The selected systemis - ¢ 20 i’ generic and based on the use
produce hydroxyl ions and the second ~extremely mass-efficient, comparable in ¢,y srial PCs and off-the-shelf elec-
between the hydroxyl ions and the volume to 50-percent hydrogen peroxide ., ic' o mponents such as power supplies
aluminum anode to release electrons. Thand chlorate candle systems, and much . \'co e “ynically, up to 48 channels
main by-product of this latter reaction is Simpler to operate than LOX. The overally a2 and control are used, but this wil
alumina trihydrate which is carried away design is compatible with any oxygen —p. o, ced as the need for engineering

by the Circu|ating e|ectro|yte' Storage means, which may vary with the
intended application. development data reduces.

power densities possible with the AYO  The electrolyte management system  » p~'\voiohs 388 kg and occupies a hull

system, Fuel Cell Technology Ltd. (FCT) consists of a stainless steel reservoir to :

isydeveloping advanced am?gspher(e_ind)econtain the electrolyte, and a circulation volume of approximately 425 L.

pendent power sources aimed at undersé&,lmp. This re_latlvely Slmple SyStem IS ARCS Test PlOgI’am

applications. In the UUV application, the generally designed to be conformal to the  Thjs just completed R&D project
company has shown that is possible to  vehicle hull. In general, the electrolyte  started in November 1994 with a series of
achieve significant improvements in en- reservoir forms up to 40 percent of the  four bench tests that were completed in
ergy densities over conventional second-volume of the total system and also pro- pecember 1996. These were followed by

ary batteries (tenfold over lead-acid vides the mechanical structure integratinghe west Coast sea trial program which
batteries and up to fivefold over silver- the other subsystems. was completed in February 1997. The test
zinc batteriedy™. A small amount of hydrogen is pro- p][(lngralm vx;a}s developed thr?ug,h a sedries
- ; _ of levels of increasing complexity as de-
Power Source System Descnp“on quced at the anode by a corrosion reac . !
tion between the aluminum and the scribed following.

A simplified schematic of a generic L ;
aluminum-oxygen power source is shown?dueous electrolyte. This is continuously sypsystem Development

in Fig. 1 Essentially there are six major '¢Moved by a recombiner systemanda A series of subsystem development
subsystems to consider. The overall Sys_recwculatmg atmosphere of nitrogen. A tests were carried out on all major subsys-
tem is comprised of a stack of energy prosMall amount of oxygen is added to re- - tems. An objective of the program was to
ducing cells containing solid aluminum
anodes, a volume of potassium hydro» Bench Test #4: Comparison of Measured and Modeled Voltages
electrolyte which is pumped through
these cells, the means of storing and r

80

lating the supply of oxygen to the cell 20 f Points - modeled
stack, a hydrogen management syster 4
thermal control system and an electror 60 V

Solid line - measured f00000g4g,

control system. LITTTYY

The cell stack consists of one or mc Modeled assuming shunt current losses 2.3 %, overall coulombic efficiency 95 %

sets of cells, generally between 12 ant
150, wired in series or parallel to achie !
the desired combination of power and 30+
stack voltage. Each individual cell is \
equipped with inlet and outlet passage 20
for electrolyte and oxygen. E Actual power profile.

10 T For measured PS voltages the time scale re-calculated to full continuous
[ power.

w0l Modeled assuming shunt current losses 5.3 %, overall coulombic efficiency 92 %

Voltage [V]

Manifolds are formed by openings ii
the cells, and the whole assembly is o F- ,
sealed with O-rings when clamped be- 0 5 10 15 20 25 30 35 40 45
tween rigid end plates. The anode are Equivalent Time [hrs]
the monopolar configuration used is aj
proximately 500 crf and in all produc-

Fig. 2. Comparison of Modeled and Actual Voltage of Bench Test No. 4
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the mechanical and electrical integration
of the system with the ARCS vehicle.
This involved the following tasks:

» Setting up facilities to store and mix
electrolyte, as well as a means to trans-
port the electrolyte to and from the re-
search vessel,

* Final adaptation of the FCPS re-
moval cradle, and trial fitting the FCPS
into its custom hull section;

* Final assembly of the FCPS, includ-
ing assembly of the high-pressure oxygen
system on the FCPS tank;

« Installation and assembly of the
FCPS cooling system;

« Installation of nitrogen purge plumb-
ing on the ARCS vehicle to provide both
vehicle and FCPS purging with the vehi-
cle either open or closed;

« Design and assembly of a liquid ni-
trogen purge system on bodré-
seacher,

|

obtain increased levels of reliability and

Fig. 3. Fuel Cell Power Source (FCPS) Undergoing Final Bench Test

» Weighing and ballasting of the ARCS
vehicle to provide neutral buoyancy;
* Developing procedures for handling

A number of improvements resulted e yehicle, FCPS and support equipment

maintainability for the aluminum-oxygen from analysis of the results. The balance during all phases of sea trials.
system with an initial target of 90 percentof flows between the stack and

probability of successfully completing a

recirculation loops was changed. This The work of mechanically integrating

50-hour mission under water. A reliabilitywas based on the observation that the celile FCPS with the vehicle and setting up

test rig was built and up to twenty-one
complete 48-hour cycles were achieved
on many of the key components such as
pumps and valves. Sensor development
was also carried out, as this had been
found to be a major reliability problem
area in earlier sea trials.

Bench Tests

The bench test program included four
tests of increasing complexity. The first
test was a shakedown whereby all the

subsystems were operated together for t§duding the seed mechanism were

first time. By the time bench test no. 4
was carried out, the effects of pitch and
roll and a realistic mission profile were
included. The net result of all the im-

provements was a radica"y improved pertest (nO. 4) at FCTL facilities in Kingston,

formance during bench test no. 4, with a

long unbroken period of autonomous op-in Vancouver.

eration. The following results were ob-
tained:

Total Energy (Gross):  88.0 kwWh
Total Energy (Net) : 80 kWh
Total Run Duration : 47.0H
Time to Full Power : 50 minutes

Anodes were generally flat after the
discharge and average coulombic
efficiencies were much improved at 87.2
percent. A comparison of modeled and
actual voltage is shown Fig. 2. Another
feature of the test was the excellent per-
formance of the cell stack purge system
and uniform cell voltages.

MARITIME ENGINEERING JOURNAL JUNE 1997

stack electrolyte had too great a concen-the necessary ground support equipment
tration of solids, Causing some cell p|ug- was carried out without incident. Integra-
ging after 40 hours and loss of several tion of FCPS electronics and electrical
cells at 43 hours. The other major im- ~ €quipment consisted of the following:
provement was implementation of a hy- ~ * Main power cableThis cable sup-
drogen sensor offset correction scheme Pplied power to the ARCS vehicle from
which compensated the sensor readings the fuel cell DC mains output bus. It was
based upon the stability of the recombineplug-compatible with the existing NiCd
temperature. battery packs; _

The tilt and roll tests were largely suc- " Shore power connectiok cable

: .~ was run from an existing ARCS hull pen-
cessful and in general all subsystems in etrator to the ECPS mains bus. This al-

lowed the vehicle and FCPS electronics
to be powered at any time from a shore
power supply, eliminating the danger of
rpepleting the emergency batteries during
extended periods of storage or debugging;

» Reserve batterie§ive 12-V lead-
acid batteries were installed within the
FCPS hull section;

* Serial communication cabl€able

satisfactory. The result of the bench test
program was a system qualified for sea
trials. Figure 3shows the fuel cell power
source (FCPS) undergoing its final benc

Ontario prior to ARCS vessel integration

Three sea trials of the system — one

of 30-hours’ and two of 50-hours’ dura-  jnterface between the ARCS vehicle com-
tion — were conducted at Indian Arm puter and the FCPS main computer.

Inlet near Vancouver in January and Feb- . Fcps Health and Safety Signal Ca-
ruary 1997. These trials were conducted pje: Cable interface between the ARCS

in conjunction with I.S.E. Research Ltd., yehicle computer and the FCPS main
using their test vessdtesearcherfhe computer.

DND-owned ARCS vehicle was operated o .

in an autonomous manner, but was moni- eﬁ?:n?(l)eoctmcal .'pﬁi%r?é'é)ﬁnpgatrerggps
tored from the surface via a low-rate W y Wi ical p

acoustic telemetry link. lems. | |
Vehicle Integration Sea Trial No. 3 — “Second Free Swim”

After a series of bench tests was per-  The test objectives for sea trial no. 3
formed with the FCPS, the entire system Were to operate the FCPS within a free-
was shipped to ISER, where a joint teamSWimming autonomous ARCS vehicle in
of FCT and ISER personnel performed Solids managed mode for a minimum of
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world the FCPS would be run for twenty
repeat trials to wring out all the reliability

and operational issues and result in an

He accurate assessment of capability and per-
formance. Within the limited scope of the
actual sea trials program, important data

was gathered and the FCPS and ARCS
began to operate well, with long periods
of autonomous operation.

ng

(Sea Trial No. 2)

PARAMETER REQUIREMENT ACHIEVED COMMENT
Mass 400 kg 384 kg Several improvements mal
in detail design.
\Volume 1.8 m Maximum 1.75m Still requires ballast. Packi
(Length specified) density of 75% could be
improved on.
Running Time 50 Hours 50 Hours Longest unbroken

autonomous operation was
hrs. (Bench Test No. 4)

Table 1summarizes a comparison of
the FCPS performance to the program
B7 goals and identifies the major reason for
any shortfall. Clearly the main problem

impacting performance measurements
was continued unreliability. Many im-
provements were made during the bench
test program, and problems identified

y early in the sea trials were addressed. It is
ironic that the one major failure during

the final sea trial was the main electrolyte
pump. This unit had been replaced with a
new one that had been run-in carefully on
the bench as recommended by the reli-
ability program, but still failed in a ran-

dom manner during underwater
operation. Test data and analysis show
that this would be an extremely rare oc-
currence. Test data also shows that virtu-

Power 2.0 kW Continuou$ 2.0 kW 30+ hrs. (Sea Trial No. 2);
37 hrs. (Bench Test No. 4)
Momentary during Bench
2.3 kW Peak 4.5 kW Test No. 1. (3.0 kW routinel
achieved.)
Energy Capacity 100 kWh 75.0 kWh (Seq Compromised by hot shut-
Trial No. 2) downs (anticipated to be
80.0 kWh (Bencl] extremely rare in a mature
Test No. 4) system).
Energy Density 250 Wh/kg 195 Wh/kg Sea Trial No. 2
208 Wh/kg Bench Test No. 4
Refuel Time 2 Hours 16 Hours Removing slurry from tan

still time-consuming.

_ ally all the other improvements to
ISsensors, recirculation flows, cell stack
sealing, etc., worked as expected causing

no problems on the final test.

Table 1. Comparison of Achieved Performance versus Project Goals

50 hours. On February 17, 1997 the

until the FCPS could not sustain the mini-

FCPS was started and the vehicle was mum system voltage at the minimum
practical vehicle speed.

launched successfully. After approxi-
mately nine hours of operation the vehicle
experienced problems controlling a ma-
noeuvring plane. At hour 12.7 the vehicle
was brought back on boaRksearcher
and the plane control was fixed while the
FCPS was still on-line. At hour 14.3 the
vehicle was again launched and ran until
the electrolyte pump motor failed at hour
23.7. The motor was replaced and the

vehicle was relaunched.

The performance of the FCPS was re-were as a result of the FCPS. The other
five were due to operational or vehicle
ure. The failure of the motor stopped the related problems. It is FCT’s belief that,
based on the proven stack performance
up to the 23.7 hour point, the target 100
cooling mechanism of the cell stack, and kWh (net) performance would have been

duced significantly after the motor fail-

flow of the electrolyte through the cell
stack suddenly. This flow is the only

A comparison of operation before and
after the shutdown due to the pump fail-
ure shows that stack voltage at 34 amps
had been reduced from an extremely
healthy 64 volts to only 56.5 voltEi@.
4). This indicates quite widespread dam- X > ,
age to cathodes. The final result of 82.5 Vinced that given sufficient operational
kWh (gross) is only 75 percent of the tar-iime the 100-kWh (250-Wh/kg) target

get. It is noteworthy that, of the seven

vehicle stops during this test, only two

once the flow is removed under running achieved.

conditions the stack generally overheats
and causes an adverse affect to the cath-
odes. At hour 32 the weather deteriorated

Discussion

of Results

The following subsystems worked
flawlessly on the final sea trial:
* Electronic Control System
» Thermal Management System
» Hydrogen Management System
* Emergency Battery System
* Structural System
» Oxygen Storage and Supply System
* Launch and Recovery
* Start-up and Shut-down

The project team is therefore con-

would have been met.

Conclusions and Recommendations

Considerable information and practical
experience were gained by performing the
bench tests and sea trials. Overall per-
formance was close to this CRAD-spon-
sored R&D project goals and virtually all
subsystems performed flawlessly on the
final sea trial, confirming that the
aluminum-oxygen semi-fuel cell is a vi-

It is an unfortunate feature of most de_able technology for use as an underwater

and a decision to recover the vehicle was/elopment programs that are constrained?Wer SOUTce. Time and budget con-

made for safety reasons. The vehicle wa®y budget and schedule, that the system

recovered and the FCPS was kept on-lind€ing developed is only beginning to

with the vehicle ready to launch once the@C
weather had settled. At hour 36.9 the ve-€N

hieve some level of maturity near the Y% : X
d of the program when both budget an#ithin an operating ARCS vehicle.

straints at the end of the program were the
only limitations on achieving a complete
100-kW-hour autonomous discharge

hicle was launched and the test was run time are rapidly running out. In an ideal
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The following summarizes the changes <« An improved cathode with higher
that could be made to the system to mak@erformance has been developed and
it more user-friendly and reliable in a protested with internal FCT R&D funds.
duction version: Adoption of this cathode would improve

« Investigate and replace the electro- performance of the FCPS by a further 20

lyte pump with one that is more efficient. to 25 percent. Any future project should
The current pump accounts for more thanncorporate this improvement.
half the total auxiliary load of the FCPS,
and although the pump is rugged, the m
tor proved unreliable in the final test;

» Make the system easier and less la-

o. Allof these actions should take place
In a program whose main aim is to per-
form a much longer period of sea trials

packaged electrolyte and sludge con-
tainer;

* Further development in the gas sen-
sor area is required to provide increased
reliability in measuring the oxygen con-
centration within the bubble and refine
the thermal conductivity hydrogen sen-
Sors;

* A faster controller for the oxygen

requirements. As the tasks of mechani-
cally and electrically integrating the
FCPS with the ARCS vehicle have been
successfully completed, further sea trials
with a more reliable and user-friendly
product could be carried out with much
less technical risk and overall cost.

Further R&D Initiatives

FCT internally funded research on im-
proved oxygen cathodes has resulted in
significantly improved cell voltage as
shown inFig. 5. Four-cell stacks tested
with this technology have given the
equivalent performance of 6.0 kW from a
cell stack configured the same as the
ARCS system. System improvements cur-
rently under development will enable an
energy density of between 400 and 500
Wh/kg within three years.
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response to transients; and

advancing air-independent semi-fuel cell
energy storage
for electric pro-
pulsion. Not
only is this a
highly ener-
getic energy
storage device,
but it is also an
affordable and
environmen-
tally friendly
and safe alter-
native, and of-
fers the
possibility of
greatly reduced
cost of owner-
ship.
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Greenspace: Maritime Environmental Protection

First Solid Waste Handling Systems at
Sea with the Canadian Navy

Article by LCdr S.K. Dewar
Photographs courtesy of Mario Gingras

The first installation of solid waste
handling equipment provided under the
Maritime Environmental Protection
Project(MEPP)recently sailed on
Westploy aboard the fleet replenishment
ship HMCSProtecteur(AOR-509). The
ship received a ruggedized compactor
made by Strachan and Henshaw (the U.k
torpedo tube maker), and a solid waste
pulper, manufactured by Hobart. The shi
was also fitted for, but not with, a USN-
designed plastics processor which will
arrive in mid-1997.

The equipment is being fitted to ensur
that Canadian warships can comply with
environmental regulations such as
MARPOL 73/78 and the Canada Ship-
ping Act in an environmentally and
sailor-friendly manner. The equipment
was chosen to deal with the waste strean

found on board ship and has all been _— - — -
proven through use in other navies. Strachan and Henshaw FSRs Dave Richards (left) and Dave Sigrist set Protecteur 's
Th dized is desi ruggedized compactor to work at the end of March. The machine, seen here with
€ ruggedize c_o_mpa_ctor IS es_'gne%s front cover removed, eats everything from 4x4s to rat guards, reducing the volume
to overcome the deficiencies that existingyt waste by a factor of 15.
commercial systems have experienced at ] ] o
sea. This machine can reduce the volumérotecteur it processed paint and aerosolvent leakage of liquid or odours. Numer-

of waste fed into it by a factor of about 15:ans, 4x4s, rat guards and wire-reinforcedus safety features have been incorpo-

(as opposed to a factor of three for most Steam hose without complaint, all of rated to prevent the machine from
commercial equivalents). During its ini- Which would have defeated other types ofaccidentally” processing incompatible
tial period of operation on board machines. Processed waste is stored in items (XOs come readily to mind!).

20-litre pails which are sealable to pre-

The Burning Question — Why not incineration?

The question is often asked why in- particulates are all serious environmentalports and operating areas without un-
cineration was not selected for use at concerns. Many individual nations have due restriction. Quite simply, the long-
sea, particularly given the positive ex- already introduced regulatory legislation, term viability of conventional
perience of the thradalifax-class as have subnational jurisdictions such asincineration is uncertain and, for that
ships. It is worth briefly explaining the California. All these regulations are con- reason alone, technology that will mee
reasoning behind the decision to movestantly evolving, however, and as yet no our long-term needs was selected for
away from incineration, as it illustrates international consensus has emerged as trse by the MEPP. A good case can be
the complexity of the situation sur- how these concerns can be met. Under made that it is much more environmen
rounding environmental regulations.  draft regulations for MARPOL Annex VI, tally sound than incineration, which in
serious restrictions on the use of incinerathe end simply discharges waste into
tors were proposed. These are being chake air rather than the water (and burn

that _the mte_rnafuonal_manhme commu- lenged by many nations, but it is not yet good fuel to boot}— S.K.D.
nity is considering bringing in regula- e [
tions to control air emissions. ' +

Emissions of nitrogen oxides, sulfur The Canadian navy requires equip- 9
oxides, volatile organic compounds andanent which will allow its ships access to

—

It has been known for some time

[
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ated by a ship at
sea, other types of
waste can be dealt
| with more simply
and effectively.
Pulpers are in wide-
spread use in cruise
ships and ferries,
and have been se-
lected by the USN
for use in all their
major surface com-
batants.

The plastics
processor is the
first machine of its
kind and is now in
widespread use in
the United States

Protecteur ’s new waste pulper. This and other waste handling
equipment is being fitted throughout the Canadian fleet as part
of the Maritime Environmental Protection Project.

free as long as two years after processing.
The USN even has a program to recycle
the processed plastic into marine dock
pilings (recycling programs are being
considered by Canada).

Perhaps as important as the equipment
itself is the compartment housing the
equipment. On boar@rotecteur a dedi-
cated compartment specifically designed
to aid waste processing was constructed
in the starboard after corner of the disper-
sal area. It allows waste to be sorted,
stored and handled easily. Considerations
for ease of cleaning, ventilation and
drainage were given utmost attention in
the design.

Installation of solid waste handling
equipment in other ships of the fleet will
begin this summer. The equipment should

The pulper is designed to handle wast@here there is a national law that they begreatly ease the burden of complying with

which is mostly organic in nature, such aditted in naval ships before 1998. The

environmental rules, and place the Cana-

food, paper and cardboard. It works by Processor works by melting and compactelian navy at the forefront of the world’s

grinding the waste into very small parti- iNg Plastic into one-metre-diameter
cles that may be discharged overboard asPricks,” reducing it from its original vol-

operation. By effectively dealing with ~ heavily food-contaminated can also be
organic waste which can contribute up toProcessed, and trials have shown that
60 percent of the total daily waste gener_such waste remains sanitary and odour-

navies in our commitment to environmen-
tal stewardship.

x
-

Update : Ozone Depleting Substances

TheMontreal Protocoand the Cana- New chillers are being installed in
dian Environmental Protection A@GEPA) HMCSPreserverduring the current refit,
have banned the production and importa-and are planned to be fittedAtgonquin
tion of CFCs. This means that the supplyduring her refit. Not only will these chill-
of refrigerants and halon for our ships is ers be environmentally friendly, but they
restricted to what is currently available. should be easier to support as well.
Apart from our commitment to responsi-
ble environmental stewardship, from a
logistics point of view the navy has no
choice but to convert its ships to accept jsting compressors were built to accept
environmentally friendly alternatives. R134a, the environmentally friendly re-

New federal halocarbon regulations frigerant, so most of the system will be
are in third draft and are expected to be- unchangedDevelopment is under way to

eration system in the Canadian patrol

The conversion of the domestic refrig-

A fire risk analysis of CPF has con-
firmed that they are overprotected with
halon. In electronic spaces, a fire in a
cabinet will not produce enough heat to
activate the heat detector, so no automatic
release is possible. A smoke alarm would
have to be investigated and first-aid ac-
tion would extinguish any fire. Work is

frigates should start this summer. The exPeing done to improve the smoke detec-

tion system and make it easier to get, CO
into the cabinet.

The first batch of modified halon re-
lease control (HRC) cards has been re-

come law by the end of the year. These replace the domestic refrigeration compreseived and is being installed. This

regulations will forcell federal depart-
ments and agencies to comply with of the same series as those fitted in CPF.
CEPA. MARCORD G-19 ibeing updated Hga|on

to reflect these new regulations. The most Federal regulations require that all

sors in thdroquoisclass with compressors modification eliminates the risk of an ac-

cidental halon release from a double
ground fault condition.

It is planned to replace the halon pro-

significant change will be the requiremen(Nork on halon systems be done in accordecting the CPF machinery enclosures

to report ODS releases to Environment
Canada. In addition, freon and halon re-
leases will have to be dealt with within

seven days of detection. the correct practices. Future training
Freon courses will be ULC approved. It is in-
New high-efficiency purge units have tended that two courses will be given on
been purchased for the 75-ton chillers  each coast during the next year.
currently in service. Use of these new Most halon first-aid extinguishers hav
purge units is legally required by Jan. 1, peen replaced with either Gor dry
1999. After this date the maximum allow-chemical extinguishers. The only halon
able discharge of R11 from a purge unit extinguishers being retained will be on
will be 0.1 kg freon/kg air. board aircraft and submarines.

ance with ULC requirements. To comply

MARITIME ENGINEERING JOURNAL JUNE 1997

with a fine waterspray system that uses

with this requirement, all personnel main-fresh water and air to form very fine wa-
taining halon systems should be trained ier droplets in the enclosure to extinguish

fires. Itis effective, environmentally
friendly and easily recharged by ship’s
staff. This system will also be used to
protect the 1,000-kilowatt diesel genera-
tor on board théroquoisclass— LCdr

fom Shirriff, DMSS 4, NDHQ.

e
-
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Looking Back

Project Mermaid: The Canadian Sea
Sparrow Missile Program

Article by Phil R. Munro
This article was sponsored by the Canadian Naval Technical History Association.

The Canadian Sea Sparrow missile About this time (February 1965), Hengelo for detailed discussions. We
initiative developed around the DDH-280Hollandse Signaalapparaten was demoniearned that the parameters of the system
program following the demise of the gen-strating its M22 combined anti-surface/ were identical to those of the Mk 87 sys-
eral-purpose frigate program in Novem- anti-air fire-control system, using a searclem, yet the M22 cost considerably less.
ber 1963. The general-purpose frigate antenna for both target acquisition and We were thus confronted with the attrac-
had been designed to accommodate the anti-surface tracking while scanning. tion of a proven system at a good price,
medium-range Tarter surface-to-air mis- Anti-air tracking was accomplished by a versus the advantage of North American
sile system along with, in all likelihood, dedicated track antenna mounted on the logistics (particularly, the supply of spare
the close-range Sea Mauler, a USN adapsame yoke, all within a radar dome. A parts in a wartime environment). Another
tation of the Mauler missile used by the significant plus for the M22 was that the topic of interest was a moving target indi-
U.S. Marine Corps. As things turned out, system had a simultaneous anti-air and cation (MTI) feature. MTI did not exist in
Sea Mauler died in infancy almost con- anti-surface capability using only two op- either the M22 or Mk 87, but Signaal in-
current with the cancellation of the gen- erators to carry the process through fromformed us that it could be incorporated at

eral-purpose frigate. detection to weapon firing and kill assessextra cost.
As the DDH-280 Tribal-class de- jSr;‘téf)ther systems required more per- The final decision favoured the M22.

stroyer program took shape, the Director We really wanted a missile control sys-

of Naval Requirements expressed a need My involvement in the program began tem, but had no mandate. Naval staff had
for a point-defence missile system. Un- by taking a Canadian team to visitthe  placed the requirement for simultaneous
fortunately, the DDH-280 had been au- Dutch naval base in Den Helder to see attack on two air targets, predicating two

thorized as a gunned vessel only. what the M22 was all about. The demon-tracking systems per ship, and so we set
Essentially, its weapons fit was con- stration was most impressive and we toolabout costing and justifying the four-ship
strained to off-the-shelf equipment, and the opportunity to visit the factory in requirement.

there was no close-range
missile system available.

As far as a gunfire-
control system went,
consideration was being
given to the Mk 87 anti-
aircraft system then un-
der manufacture by Ford
Instruments (later
Sperry) for the United
States Navy. The Mk 87
was actually a modifica-
tion of the Dutch M22
fire-control system being
manufactured to U.S.
standards (which led to
significant difficulties
when U.S.-standard re-
placements for the met-
ric-standard antenna
bearings upset the bal-
ance of the combined
antenna system). Ford
produced only two devel-
opment sets, both of
which eventually made
their way into service.

HMCS Athabaskan : When the four DDH-280s entered service in the 1970s, these “Sisters of the
Space Age” gave Canada its first naval missile capability. (Canadian Forces photo)
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Meanwhile, in September 1965, the briefed Defence Minister Paul Hellyer, it in the fore-and-aft line, about 30 degrees
newly promoted Cdr E.R. (Ray) Ross be-was down to a ten-minute presentation, from the deck plane. The deck behind the
came the Assistant/Director Weapon Sysincludinga much condensed two-minute launcher would be opened up using a mo-
tems (Surface and Air) [A/DWS(SA)] movie. Each briefing was introduced by torized sliding panel, making an opening
and spearheaded the attempt to obtain Cdr Ross referring to Project Mermaid adarge enough to thrust four missiles from
authority for missile defence. At this time the latest thing in bilingualism —Mer” the underdeck magazine into the launcher.
the USN was working on a basic point- being French for “sea,” anaraid’ stand-
defence missile system in which an eighting for “missile air intercept defence.” A
cell launcher could be reloaded by hand bit corny perhaps, but it set a good tone
(an estimated 30 minutes per missile). for the briefing.

Since the Canadian staff requirement dic-

tated a greater tactical payload,
DWS(SA) was given $200,000 to award
study contracts to Sperry Canada and
Raytheon Canada to determine the viabil
ity of a reloadable Sparrow missile sys-
tem and to cost a subsequent

development program.
Owing to a 30-month lead time, an

A second load of four could follow the
first, with the loader positioned higher to
match the upper set of canisters. Vertical
positioning was achieved by a “barber
chair” hydraulic lift. The principal objec-
tion to this method was the possibility of
sea water ingress in heavy weather. The
loading time was reasonable, but the
maximum tactical payload was 16 mis-
siles.

The Raytheon Solution

Raytheon put forward a design for an
eight-canister launcher that would be situ-
ated on deck immediately forward of the
magazine. The front of the magazine
bulkhead would open and four missiles
would be lifted from stowage by a hori-
zontal arm fitted with grabbers. The mis-
— siles would then be thrust into the
launcher as the whole arm could be
moved forward for loading. The loading
. ) ; Commaodore Ray Ross spearheaded the arm could be moved in both the deck
ggf's o(:ftgjee Toar;gﬁgel?ng:? v?/glp. This - canadian Sea Sparrow missile program plane (athwartships) and vertical plane

9 Prog Y- as a CSE commander in the mid-sixties for missile capture, and in the deck plane
The study, Project Mermaid, started in@nd went on to become the navy’s  (fore and aft) for delivery.

DGMEM engineer-in-chief (1977-80). He
%grlg%igggﬁ;;elgéhae r%itctizrl g?:;]gf & died in retirement in 1987 at age 56. Once delivered of its load, the arm was

) (Canadian Forces photo) free to pick up a second load and repeat
{\szthsg;tgm \;V%C;rlga%?];?ilenﬂ ?ﬁ;gs t():;.\n o the process, this time at a higher level.
naval photographers. We visited the In August 1966 t_he minister approved Rayth_eon had designed the armto pick up
Sperry and Raytheon factories, took mov2 $2.5-million m|s_S|Ie development pro- a deS|gnat_eq Ioad.(up to four missiles) to
ies and compiled a ten-minute film which 9ram. the cost to include one prototype meet specific loading needs. The system
was used in briefings to higher authority. launcher. Approval was given concur- ~ was considered to be the better of the two

Cdr Ross developed a one-hour brief rently for the purchase of nine productionoffered, but was cumbersome.

which was presented to Director GenerallaunCherS’ a suitable number of Sparrow

Varime Systems. o Cef of Tecical [iocl>< o0 &1 S00Lones s 22 e
Services and then to Director General y ;

) production was intended as follows:

Requirements. * Eight M22-19CA production systems

An intended prop to the briefing was for four DDH-280 destroyers (dual
supposed to be the shell of a practice misaunchers);
sile. What Raytheon delivered was a full +« One M22-18CA prototype and one
practice missile nearly two metres long, M22-19CA production system to be fitted
weighing well in excess of 250 kg. We  in the support ships as single-launcher
manoeuvred this beast up two flights of systems. (These were never fitted, but
stairs and around the corners of the stairwent instead to the fleet schools in Hali-
well and then had to remove the door of fax (18CA) and Esquimalt (19CA) for
the briefing room to get the missile into training.)
place for the first two briefings. (The Project Mermaid Results
prop was abandoned for later briefings.) The Sperry Solution

order for a single M22 gun-control sys-
tem was placed and arrangements were
made with Signaal to cut the lead time to
24 months by “borrowing” a system from
the production line intended for Sweden.
The contract was placed in mid-1966
(project M22-18CA) and was immedi-
ately followed by a contract for three ad- i
ditional systems (M22-19CA) on the

The Navy Solution

Cdr Ross suggested it would be ideal
if the launcher and loader were combined
into one vehicle, reducing weight and
complexity. This approach reduced the
ready payload to four missiles, so
Raytheon offered the possibility of two
loaders side by side, each situated in front
of the magazine and looking forward. Cdr
Ross immediately picked up on this
theme and conceived the configuration of
four missiles per side, each launcher be-
ing a loader, with each launcher control-
led by its own M22 fire-control system.
Thus, the distinctive DDH-280 Sea Spar-
row arrangement was born.

Not surprisingly, the briefing got Sperry proposed an eight-canister : . :
shorter and shorter the farther we went ufauncher (four over four) that would be ngsai‘ﬁ’;eg;eg a%?]ngi%léra_'u%gucrog;atlrr]lgd
the line to the vice-chief and the chief of fixed to the deck and could be trained an(]]%auncher four stowed with winas and fins
the defence staff. By the time we finally elevated. A load position was establishe ' 9
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SUBJECT: CANADIAN SEA SPARROW CLOSE
RANGE MISSILE SYSTEM FIRING TESTS

1. CANADA'S FIRST SEA SPARROW GUIDED
FLIGHT OCCURRED AGAINST AS TARGET TOWED|
BY BOQM-36ADRONE ON 12 JUN ON ATLANTIC
FLEET WEAPONS RANGE PUERTO RICO. THE
FLIGHT WAS PERFECT INALL RESPECTS

2. SPECIALACKNOWLEDGEMENT IS MADE TO
ALL ADDRESSEES FOR THEIR CONTRIBUTIONS
AND ASSISTANCE IN THIS SIGNIFICANT
ACCOMPLISHMENT

BT

fitted for ready pick-up, and four stowed t€mMS. Signaal made sufficient world sales
beneath these ready to be winged and {0 Mmeet the set target and the money wa
finned as the top layer was removed. In d€paid as agreed.

tactical situation the ship had the capabil- pevelopment included the magazine/
ity of firing up to 24 missiles. No other  handling/launcher system and certain
navy had that capability until the advent modifications to the fire-control system,
of the vertical launch system a decade notably inclusion of the illumination horn

ernment would pro-  finally sea trials. The message at left indi-
vide specifications cated the culmination of a successful Ca-
and technical monitor- nadian development program.

ing, and so would re- .

tain the rights to any i

development it paid -y

for. But in this case
the RCN had no tech-
nical input and
Signaal (partially con-
trolled by the Dutch
government) was pro-
ducing the specifica-
tion for the Dutch
navy. Hence the deal
was made so that
Signaal could retain
the rights to the prod-
uct. By 1968 both
MTI and PDT were
operational and were
incorporated into the
M22 production sys-

Phil Munro joined the RCNVR as a wireless
telegraphist in 1942, and served as an

later. An additional eight missiles were  n the tracking antenna. This addition  electrical officer from 1949 until his retire-
stowed vertically in the magazine, capa- proved to be somewhat complex as the ment in 1968. From 1963 to 1967 he worked
ble of being hand-moved into position foryeight and balance of the antenna were on the Canadian Sea Sparrow program,

a final engagement. It was not anticipategyitical to the servo drives and some serving as program manager for the last two
that these would be active exceptin Unu-reengineering had to be undertaken. As years.

sual circumstances. well, horns for the rear reference signal

From approval in 1966, liaison with ~ required for missile tuning had to be

Raytheon Canada and Holland Signaal Mounted on each side of the superstruc-
comprised the heart of the program. As ture abaft the launchers (the missiles were

alleled the development program, alter- Position).

able parameters were limited to the Retaining the missile umbilical cord
launch system and its interface with a posed another problem. In the USN sys-
known fire-control system. Sincethe  tem the connection was sheared on firing,
Sparrow was a semiactive homing missileynd a new cord was fitted, but this proce-
requiring target continuous wave illumi- qure was incompatible with quick reload-

nation, it became necessary to add an illijng. Raytheon solved the problem with a
minating horn concentric with the quick disconnect system.

monopulse tracking antenna, along with a

rear reference horn for missile selection  The first M22/5-18CA fire-control

and tuning. To enhance radar acquisitionSySteém was shipped to Raytheon Canada
and tracking a deal was struck whereby &t Waterloo, Ontario via Canadian mili-
Signaal would develop the MTl and a  tary transport in the spring of 1968. It
pulse doppler tracking system (PDT) us- remained there as a test bed until comple-
ing Canadian government money which tion of the development program.

would be repaid from world sales of the My direct Connection W|th the Cana-

product. dian Sea Sparrow ended with my retire-
This was somewhat unusual. Under menton Dec. 31, 1967 as the program

normal circumstances the Canadian goV_moved into production, trials, fitting and

28
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Book Review

Liberation—The Canadians In

Europe

Reviewed by LCdr Robert Jones

Liberation — The Canadians in Europe
by Bill McAndrew, Bill Rawlings and
Michael Whitby.

Montreal: Editions Art Global Inc.,

in co-operation with the Department of
National Defence, 1995.
Hardcover, illustrated, 170 pages.
ISBN 2-920718-59-2

Over the course of my career |
have experienced, on a number of
occasions, immense pride (mixed,

I'll admit, with a tinge of embarrass-
ment) at being singled out by gratefu
British and Dutch citizens because o
the “CANADA" flashes on my uni-
form. But while the spontaneous out-
pourings of praise and thanks for the
sacrifices my father’s generation
made on their behalf during the Sec-
ond World War have been heart-
warming, they have been sobering as
well.

More than 100,000 Canadians in
this century paid the ultimate price
for freedom. Throughout many Com-
monwealth cemeteries in Europe,
row upon row of plain white head-
stones, marked by a simple maple
leaf, bear witness to the terrible cost
war brought to Canadian families.

We should never forget their sac-
rifice, and in keeping with that sacreo

trust the Directorate of History and Herit-

age of the Department of National De-
fence has recently released three new

books covering Canada’s role in the Eu-
ropean Theatre of Operations in World

War 1I: the Italian campaign, the D-day

invasion and breakout of Normandy, and

the liberation of Northwest Europe. All

three books, based on coffee table/scrap
book format, use photographs and per-
sonal anecdotes to bring to life the sweepx

ing historic events of World War .
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Royal Canadian Air Force. The personal
anecdotes of the infantrymen, sappers,
Rawlings and Michael Whitby, covers  armoured troopers, artillerymen, nurses,
Canada’s role in the period of the war  service corp personnel, sailors and airmen
from the decimation of the German Sev- put into context the history that was being
enth Army in Normandy in late August  written at that time. The book provides
the reader with vivid accounts of the
full range of experiences of North-
west Europe — everything from as-
saults under fire, to augmenting
infantry units with untrained service
troops, artillery duels, night actions

in MTBs, air combat against Me-
262s, and rotating out of the line for
some well deserved leave in Brus-
sels.

Liberation — The Canadians in Eu-
rope, written by Bill McAndrew, Bill

Wil Weannin < L RN e S HAE ST

LIBERATINN

Minor irritants of the book were
the small size of the photographs and
the lack of technical drawings and
performance specifications for the
various equipment discussed in the
book. Perhaps the editor felt these
items would detract from the coffee-
table/scrapbook look of the publica-
tion.

In any eventl.iberationdoes a
very credible job of portraying the
events of the time, and | highly rec-
ommend it. Above all, it reminds us
of the sacrifices made by many Cana-
dians in the prime of their lives and
gives us pause to reflect on the
legacy they helped shape for our gen-
eration to enjoy.

1944 to VE day in May 1945. The book
focuses primarily on the Canadian army’s
role in the pursuit of the German Fif-
teenth Army to the Dutch-German fron-
tier, the unenviable task of clearing the
Scheldt Estuary in the fall of 1944 (which
opened up the vital port of Antwerp), the LCdr Jones is a Marine Systems Engineer

x
-

winter stagnation filled with chilling with DQA in Ottawa. His article, Titanics
rains, snow and mud, and finally the lib- Engineers — Heroes of a Disaster,” appeared
eration of Holland and the thrust into ~ in the October 1996 issue.

ermany in the late spring of 1945.

Not forgotten are the significant roles
played by the Royal Canadian Navy and
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News Briefs

CFAV Questmid-life refit Mack Lynch Memorial Award

The biggest news in the auxiliary fleet
is the modernization of the scientific re-
search vessel CFAQuest For over 20
years this vessel has been a main player|
in underwater acoustic research. To pro-
mote this role, the ship was designed wit
many interesting quietening features. For
example, the main machinery is mounted
on a 100-tonne raft which is itself flexibly
mounted off the hull. Below the
waterline, every compartment is inter-
nally clad with mass damping acoustic
tiles.

This project is being progressed as a
“design and build” contract with industry,
whereby a single contractor progresses
the design and then carries design respo
sibility forward into the actual refit phase.
The contract for the work, valued at
nearly $43 million, was awarded to
Marystown Shipyard Ltd. of the Burin
Peninsula, Newfoundland in June 1996.

Marystown elected to set up offices in
Bedford, Nova Scotia for the design
phase. This has afforded them a prime
location for access to their major design &
subcontractors. Among these are:
Lockheed Martin Canada (communica-
tions and navigation); Bolt, Beranek and
Newman (acoustics); Donelad
Hydronautics (the principal designer);
and Westinghouse Canada Inc. (machin-
ery control system).

With the design phase drawing to a
close, the ship was scheduled to arrive i
Marystown on June 16 for commence-
ment of the refit implementation. The re-
fit is expected to be completed in August
1998.— Malcolm P. Wall, Project
Manager Quest NDHQ.

Journal articles “write” stuff

A number oMaritime Engineering SLt Dave St. Cyr received the 1996 Mack Lynch Memorial Award for achieving a
Journalarticles have been selected for high scholastic average and demonstrating, in the eyes of his peers, superior
reprinting by other agencies. officer-like qualities on completion of the MARE 44C theory course at Dal-Tech

] ) _ (ex-Technical University of N.S.). Ms. Jennifer Lynch, QC presented the award, a

“Requirements Influencing the Designcopy of the book Orion, Mighty Warrior , in memory of her father, Captain Mack
of Canadian Naval Gearingwritten by  Lynch, RCN, a radar officer on board HMS  Orion during World War Il. (Awards
Don Nicholson (April 1988 issue) was  news arranged by Lt(N) R.A. Duff. CFB Halifax Photo by MCpl L. Morin.)
scheduled for reprinting in the April
1997 issue of th€ESME Bulletin at the NASA White Sands facility in “In Defence of the Canadian Court-
New Mexico. martial Systeni written by Capt(N) Dave
Jacobson (Feb. 1997 issue) is slated for
reprinting in theJAG Journa] as well as
in the Defence Associatiddational Net-
work News

“Incident at Sea: Oxygen System Ex-
plosion in HMCSCormorant,” written by “Truth Versus Loyaltywritten by
LCdr Jim Muzzerall, Stephen Dauphinee CPO1 Bob Steeb (Oct. 1996 issue) was
and LCdr Kevin Woodhouse (June 1995 reprinted in the Jan. 1997 issue of the
issue) is being used as a case study by NATO Maintenance and Supply Agen-
the American Society of Test Materials cy’sLucana News Bravo Zulu to all concerned.
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Northrop-Grumman Canada Awards

Since 1973, the Northrop-Grumman Canada Award has been presented to the candidate who displays a high level of
engineering excellence, academic standing and officer-like qualities on the MARE 44C applications course. The standing is
based on peer assessment. The 1996 recipients of this award were Lt(N) Alain Dupuis (serial 9601), and SLt Peter Angel
(serial 9602). Mr. John Murray of Northrop-Grumman Canada presented the awards, which consisted of a plaque and a set
of binoculars for each winner.  (CFB Halifax Photos by MCpl L. Morin)

ROUTP '72 silver anniver- any of our classmates whose whereaboutspportunities facing maritime education
. might be known to you.) and training in the next rnillenium.
sary West Coast reunion,

Aug 1-4. 1997 King can be reached at (604) 222- For more information, contad®hilip

. ’ 1788 (home), (604) 432-3806 (work), or Bulman, Conference Chair, Fisheries
The West Coast boys have made goodby e-mail: king_wan@bctel.com. He can and Marine Institute of Memaorial Uni-

on their promise to host the®™&nniver-  give you all the details, including accom- versity of Newfoundland, P.O. Box

sary reunion of the Reserve Officer Uni- modation arrangements- Brian 4920, St. John's, Nfld., A1B 5R3. (Tel-

versity Training Plan class of '72. McCullough (ROUTP Class of '72), ephone: 709-778-0648; Fax: 709-778-

Production Editor, Maritime Engineer-  0659; email: imla97@gill.ifmt.nf.ca

The family-oriented weekend kicks off; "5, 101 "DvMS, NDHQ. URL: http:/www.ifmt.nf.ca/~imla97)

in Esquimalt with a 7:00 p.m. meet and
greet at the Naden Wardroom on Friday;,

August 1. Organizers are in the process . . -
arranging harbour tours and visits to an v LA conference on Firmware configuration
MCDV and HMCSCape Bretor{(“The maritime education, management

Fred!”). Sept. 7-11, 1997 Imagine jamming on your car brakes

On Sunday, August 3 the venue shifts  The International Maritime Lecturers’ [0 @void a collision and the horn sounds,
to the mainland. The plan is to take the Association (IMLA) will be holding its ~ OF turning on your stereo and the micro-
afternoon ferry to Vancouver (buffet din- conference, The New World of Maritime Wave oven starts. The times when simple
ner on board), then enjoy a free evening Education: Meeting Challenges, Seizing r_nechanlcs controlled the items in our
in the big city. Monday will begin with  Opportunities, Managing ChangeSept.  1VeS are gone forever. Computers, com-
breakfast and a Vancouver Harbour and 7-11, 1997 in St. John's, Newfoundland. Puters, computers — every aspect of life

Approaches boat cruise. After that, the . < being hosted by th is touched by a computer or computer
reunion winds down with an afternoon e conterence Is being hosted by theéenhanced device. This makes configura-

barbecue at HMCBiscoveryand dinner  FiSheries and Marine Institute of Memo- tion management of the software on these
in town for those who can stay on. rial University and is one of several devices critical. This is especially true

_ _ “Summit of the Sea” conferences markingyith firmware based systems where the
Contact King Wan and let him know  the 500th anniversary of John Cabot's  software is stored on integrated circuits

your plans for attending. If you can't ~ landfall in Newfoundland. The collo-  called electrical programmable read only
make it to the reunion, consider sending guium will address the challenges and  memory (EPROM).
video greeting. (Please pass the word to
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With firmware it can be difficult to based firmware support stafpjgcDonald-Dettwiler Award
determine the exact configuration of the tions located at each fleet

software. The configuration as seen by maintenance facility (FMF)
the user is defined by the system opera- on the west and east coastj
tion. However, configuration from the The ship requests a desire(
manufacturer’s perspective is complex. circuit card through the
The executable software is installed or DND supply system. The
“burned” onto the EPROM using an FMF firmware stations se-
EPROM burner with special software to lect the circuit card type ang
control the burn. Keeping tight control of firmware suite to be loaded
the resulting product is critical. Simple  onto the circuit card, and
burn verification checks do nothingto  deliver the programmed
ensure that the right software is installed card to the ship, complete
onto the right hardware. with identifier labels indi-
cating its system applicabil
ity. This allows circuit cards|
in the supply pipeline to be

The Department of National Defence
has been faced with some demanding
challenges with the firmware configura- :
tion management and logistics supportinirﬁatgt%:fhzﬁgxz r%ﬂfé%?
the integrated machinery control systemsun%?I thev are proarammed
(IMCS) installed on théroquois- and y prog

Halifax-class ships. The IMCS is a dis- at the firmware stations. =

tributed control system, used to monitor When a change in the IMC%y(y) Warren Prokopiw has received the MacDonald-
and control the ship’s auxiliary, ancillary design is required (€.g. dueépettwiler Award for 1996. The award is presented to
and propulsion systems ’ to a machinery upgrade), athe best overall Combat Systems or Marine Systems
) new version of software is Engineer having completed head of department
The IMCS application firmware is developed at a third-line  training in the previous calendar year. Four finalists
housed on several different circuit card support facility. When the appeared before a selection board consisting of
types. It is possible to have several differnew software is released, Capt(N) lan Mack (Chair) and three other senior
ent types of firmware for a particular cir- each firmware station mas-°fficers. Mr. Logan Duffield made the presentation of
cuit card. The circuit card hardware is  ter computer is upgraded aggé/a;_llsy_\)/cord ‘;’“ tbegal;zﬂcgl\;licll?/’onald-Dettwuer.
compatible between different IMCS sub- and all the circuit cards on ( alifax photo by MCpl L. Morin)
systems, but with the software installed the affected ship anep- ]
the circuit card function becomes unique graded to incorporate the Lockheed-Martin Award
to the subsystem. The software to be in- new version. -
stalled on each circuit card is thus dic-
tated by the intended location of the facﬁi? tgi;?fi?oprort
circuit card. There arur different soft- GasT%PS Ltd. of Glouces-
ware suites on thidalifax class and five ter Ont. is su y ortin
different software suites on th®quois ’ - IS Supp 9
- . DMSS 5 in the developme
class. The combination of these suites ' :
of firmware maintenance
makes up the overall IMCS software ver- lans and procedures used
sion. Currently there are three different P P
i . to govern the software con-
IMCS software versions; twidalifax . C D
: figuration identification and
class and onkoquoisclass. However, release process. Hopefull
through the support life of the ships itis with thege new .rocgdureg’
feasible for many more versions to b
h . the so-called unexpected
evolve. Clearly, ensuring that the right “computer error” will not
software is burned onto the right circuit occuf— W.J. Rogers, re-
card and is placed in the right subsystemprinted from GasTOPS

on the right ship is a logistics challenge. Ltd. CaseFILE, Vol. 6, No.

DMSS 5, the DND IMCS design au- 1, March, 1997 The winner of the 1996 Lockheed-Martin award was
thority, has developed procedures and Lt(N) Rob Gray. This is the ninth year that Lockheed-
systems which allow this unique logistic s Martin has presented a naval sword to the top
support requirement to be satisfied within X Combat Systems Engineering candidate success-

a support infrastructure that is oriented -y fully completing the MARE/CS 44C qualification in
toward simple repair by replacement. In g“’% pre"'ouls C"t".le“‘gar ygar' F‘?“tr. f'”a'f'sés a&ﬁ?i{‘*d

: . efore a selection board consisting of Cap von
thls new SySt.em the rep_lacemen_t of failed De Blois (Chair) and four other senior MARE 44C
circuit cards is accomplished using officers. Mr Bruce Baxter made the presentation on
onboard spares, and the replenishment of behalf of Lockheed-Martin Canada. (CFB Halifax
the spares is performed through shore- photo by MCpl L. Morin)
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