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3 o 2 The NCDO history from the

Perspective of MIL Systems
Engineering Inc. (5)

This story might best be told by looking at what the NCDO work did initially for Canadian
Industry, and how it placed the Industry in a position to expand into previously virgin areas of
Navy business.

The Federal budget over the years had a marked impact on the Navy’s ambitions and
capabilities. Sometimes there was adequate funding and at other times vice versa. The 1990’s
were particularly lean years for the DND Budget, and in the mid 1990°s the Department of
National Defence (DND) sought to maximize the usage of its uniformed manpower for duties
that only such people could perform, such as manning warships, flying combat aircraft and
combat ground forces where such personnel may be needed to be sent into harms way. DND set
up a program named Operation Excelerate, which aimed at this objective. On the Naval side,
MIL Systems Engineering Inc., the then current holder of the MDDO Contract and the inheritor
of the original NCDO design team set up in Canadian Vickers in 1949, was well positioned to
assist in the Operation Excelerate concept, and the following extracts from its Proposal (5) well
illustrate the expertise it had accumulated over the preceding 46 years and the forward thinking
of its workforce. The material is presented in the manner it was briefed to DND at that time, and
was intended to present not only MIL Systems Engineering’s willingness to be involved in the
Operation Excelerate activity but its credentials for doing so. This approach was summarized in
the submission covering letter.

The material that follows is taken from that Proposal and outlines the experience of MIL
Systems and its potential to provide the Navy with its expanded needs as defined in Operation
Excelerate. It also described the Company’s marketing efforts to export its technology and
experience that had been built up over the years, in an effort to provide a sustainable business
base.

The export market for warship design services proved to be virtually nil since all developed
Countries had an enormous NIH factor (Not Invented Here) so did not contract offshore for their
defence industry requirements when they had their own indigenous capability, and the
developing Countries bought completely equipped (usually used) warships from the developed
Countries and leaned towards their previous colonial powers where they existed. Canada’s
surfeit of used warships was nil and it was not a previous colonial power, so that market was
non-existent. Countries such as the USA, the UK, France and Italy had very well developed
indigenous Navy experience in both the design & build of new ships and in the availability of
used ships; they were also previous colonial powers. Nevertheless, MIL Systems Engineering
pursued the export market in niche areas in which it had become competent and enjoyed limited
success, but the national market was not big enough for a self-sustaining business.
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Consequently, if no large corporate entity (such as le Groupe MIL which was owned by le
Societe Generale de Financement of the Quebec Provincial Government, Department of
Industry) was intent on maintaining the Company then its future was less than assured, and the
lack of capitalization plus the retirement of the original NCDO workforce did not favour any
entrepreneurial investment in the essentially non- existent Canadian Navy market

The opportunity presented by DND’s Operation Excelerate provided hope, so the following
presentation was made to the Navy via the Snr. ADM MAT office. A briefing was presented to
DND (ADM. MAT & DG MEPM) but no short-term action resulted to Industry. Many years
later a Support Contract was put out to tender and was responded to by MIL Systems
Engineering, but was awarded to Seimens Westinghouse of Toronto. The award was challenged
in Federal Court and after more than a year of review was ruled to have been inappropriately
awarded and that MIL Systems Engineering should have won the competition and was to be
compensated! The original contract was never withdrawn and MIL Systems Engineering was
never awarded a contract to do work.

Many of the charts used in the original Proposal are used hereafter, but where some did not scan
well into my computer they have been redrawn unchanged as to content. Also, pictures of ships,
etc. have been added to make the (historical) reading more attractive. The commentary has also
been added to provide the “raison d’etre” for the individual charts as given at the time of the
Presentation and as influenced by later events.
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SUBMISSION LETTER

MIL ‘llSystems

WL Systama Jginesring ne
200 - 1130 Mariane D
SHewa, Cntaria, Cangds
K2 359

Ltien, Fischer 13 June, 1993
Snr. ADM (MAT)

Dapt. of Wational Defence

¥Gen. G. R. Cearvkas Blag.

101 Colon=l 3y Lrive

Ottawa, Ontaric

Hin OHZ #Raf: JRW 13,979

SUZJECT: COOPERARTION WITH INDUSTEY
AN ECOHOMIC DISCUSSION FOR THE SUPPORT OF
nG ¥EPHM'S SHIP CLASS DESHS

Dear Sit:

I attended the COPWIN saminar on 30/31 May last and am
writing to you in response to the invitation you mada during
your opening address with respect to Che fact that vou wanted
tez hear from Industry.

The attached docupent titlad "COOFERATION WITH INDUSTEY MIL
SYSTEMS" has borraowad the COPWIN lage which zppeared on ths
cover of the bwo daily agendas, and responds to your
invitation.

Phe thrust of the document iz in line with DN2's Operation
Excelerate objectives {see Sect. 2).

MIL Systems has besen serving the Nawvy cootinuously gince
1943, During the ensuing 46 years MIL Systems has grown up
with, and has at times been the initiator of, the Navy's
enginsering and technical documentation systam. Clearly this
nas entailed interfacing with a multituode of naval personnel
as their appointments were rotated, and in the process the
work was discharged in a mannar which induced the Navy to
continue to direct the work to MIL Systems, although during
the years 1972 to 1981 the work was competed and MIL Systens
wan it avery time [see Sect. 5)-

The Wawy has therefor in essence nurtured MIL Systems and
indaed inwvestad heavily in the company. ©On the other hand
the company hasz spent its own funds an forward-looking R&D in
anticipation of reguiremsnts that the Navy nay have been
looking at (see Sect. 5). Alsc, durisng that time MIL Systems
has heen Design Agent for every warship amd is unigue in its

B / Certified by
Fabiphane 16* 31 7280570 FAIL Systams Engi-2ernyg Ine. ///f i

L Professional Enginesrs
Fae |B13] 7250252 famaoar of tha ML Crous {rnrania
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knowledge of all the Nawy ships, including the Canadian
Patrol Frigate which MIL Systems designed under contract to
S5JSL (an often overlooked fact).

T the point, then.

1. Dz MEPM is contemplating a Ship Class Desk organization
[=2ee Sect. 2}. .

2. MIL Systemns has all the capabhility and the proven
experience regquired for the support to all Class Desks
for all work other than that which a uniformed sailor is
required for, such as fighting the ship, eto. [(sas Sect.
8 which includes & provisional WES with cross-indexing
between tasks and DHNDL/MIL Svystems as implementar).

3. HIL Svstems major presence is in Ottawa, close to DHD
HD, and has a presence abt each of the sast and west
coast Wavy dockyards as well as at Cuebec City near the
Kavy Reserve HD (zae Sackt. &8).

4. MIL Systemz has been audited by Lloyd's and recommendsad
for certification to IS0 %001 which is DND's defined new
quality standard and we ezpect our formal certificate
abpout 30 davs from now {522 Sach. 4).

5. Thare is clearly economic advantages To having one
ocrganisation supporting ALL the Ship Class Desks in Lthat
only one contractual and performance interface exists
between DND and Industry, that common methodology
and bulk purchasing would be used for ALL ships
logistics support, that uniformed personnel can move
from vne ship class to another without the need for
training on "ancther"” logistics system, aebto. It would
also benafit from “"post service" emplovment (option) for
retirving specialist DND mersonnel.

I would appreciate the opportunity to brief you on this
document of which the index is attached, and will maks myself
available at vour convenience. I am sending a copy of the
document to Cmdre. Glkhson, DG MEPM ' as a courtesy since it is
his area in which we currently provide engineering and data
suprort servicesz through the MDDD contract and which is
contenplating resrganizing to the Ship Class Desk concent.

+ Thank wyou

Yours wvery btruly James K. Williams
f President & C.E.Q.

miL JIk S starms
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This was the cover of the Proposal.
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The Proposal content was intended to pose all possible questions and to provide their answers
from MIL Systems’ viewpoint. It was considered that the Company had a unique capability
based on both an impeccable history and its innovative marketing thrust which was primarily
aimed at helping the Navy to be aware of solutions by a Canadian Company to some of its
problems, both materiel and process.
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1. INTRODUCTION

Section 1
INTRODUCTION

In response to the invitation proffered
at the May 30, 1995 COPWIN seminar held in
Ottawa, an opportunity exists for DND to
take advantage of both the Technical and the
Management support capabilities to Naval
Ship Class Desks which already exists at MIL
Systems, having been conceived and nurtured
by DND since 19489. This long-standing
expertise is herein reviewed for consideration
by DND in its "Way Ahead" deliberations for
implementation of the objectives of ifs -

OPERATION EXCELERATE

MILJISystems s

The Introduction was intended to focus the reason for and timing of the Proposal based on the
presentation given by DND to Industry at large. The MIL Systems Engineering Proposal was
aimed at its traditional area, the Canadian Navy element of the Canadian Forces.
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These two charts showed the location of existing MIL Systems Engineering offices across
Canada, and the organizational structure of the Company. The main workforce

was located in Ottawa due to the proximity of DND HQ in order to facilitate face-to-face
communication with DG MEPM and his staff. Offices were also located essentially “outside the
gate” of both the east coast and the west coast dockyards. Also located in Ottawa were two
subsidiary companies, MSEI Services and Norris Warming. These two operations covered (a)
the LCMM specialities of documentation and minor personal service contracts, and (b) HVAC
system designs, supply and maintenance (Heating, Ventilation & Air Conditioning).
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2. OBJECTIVES OF OPERATION EXCELERATE

Section 2

OBJECTIVES OF
PROJECT EXCELERATE

These objectives are best summarized
using DND's own summary presentation
as presented to the CDPA atits 16 May
lunch-time meeting, and which are shown
hereafter. Of special interest to this
Discussion Paper is the resulting major
change of the DG MEM organization to the
new DG MEPM concept embodying SHIP
Class Desks. It is the support to those

Class Desks which is the subject of this
Discussion Paper by MIL Systems.

| S— VT | | Syee——

The thrust of the Proposal was to focus MIL Systems Engineering’s capabilities into a format
best suited to satisfy the stated requirements of Operation Excelerate.
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The MIL Systems’ copies of these DND charts were of original poor quality

Jim Williams Page 10 of 86 13-Jun-11



e
*®
3. EVOLUTION OF MIL SYSTEMS

Section 3

EVOLUTION OF MIL SYSTEMS

MIL Systems Engineering evolved from
a decision made in 1949 by the Canadian
Navy that it should have its own ship design
capability rather than to continue its historic
source of the United Kingdom. As a result
it set up the Naval Central Drawing Office
in the Vickers shipyard in Montreal. This
facility grew in capability and size, and was
privatized in 1979 as Vickers Stanwyck. It
was bought by Versatile Vickers then by the
MIL Group, and has been involved in every
major Navy ship program for the now 46
years of its existence.

MILJILSystems mmied

The credentials of MIL Systems Engineering were important to state since they had been built up
over some 46 years of continuous service to the Navy, during which time many Navy
personalities had been involved with the Company. Also, there had been four corporate names
involved as the Company worked its way through the cut and thrust of competitive business.
The result was a transition from what was originally a design and drawing office set up for and
monitored closely by Naval personnel, to a modern corporate entity which had proven itself to be
competitive and to have grown its technical and management capabilities to the point where it
could well handle the role defined in Operation Excelerate by DND. It was essential to get these
facts on the table for the current personalities involved in the management of DND, particularly
in ADM.MAT and MEPM.
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HISTORICALLY SIGNIFICANT EVENTS

MIL Systems Engineering

* Formation of the Naval Central Drawing Office (NCDO) 01 Aug. 1948
*  Privatization of NCDO by Vickers-Stanwyck Systems Inc. (VSSl) 07 Sep. 1979
*  Acquisition of VSSI by Versatile Corporation (VSEI} 01 .Jan. 1981
* HALIFAX office opaned | nnwFﬂ:S_EI_f;T_I:&I‘*_J'I_'II_Z ) 01 Nov. 1981
*  Agquisition of NORRIS WARMING Canada Umited 16 Oct. 1986
*  Acquisition of VSEI by the MIL GROUP & renamead

MIL SYSTEMS Engineering 25 Oct. 1986
* MSEI PACIFIG office opened in ESQUIMALT, B.C. 18 Jan. 1989
*  MSEI SERVICES office openad in OTTAWA, Ont. 07 Mar, 1991

MSEI Atlantic MSEI Pacific MSEI Services /NORRIS warmMinG

Mi L‘IlSystems ~

When the MIL Group (le groupe MIL, of Montreal) bought the east coast assets of Versatile
Corporation, it included the three major shipyards on the St. Lawrence River, viz; Davie near
Quebec City, Marine Industries Limited at Sorel and Canadian Vickers at Montreal. It
proceeded to close down all but Davie. MIL Davie and MIL Systems Engineering established a
close working relationship for both commercial and naval ship design, build and conversion, and
in the process MIL Systems had an office in the MIL Davie shipyard. This office was originally
set up to provide a face-to-face link between MIL Systems and MIL Davie to facilitate
Production Engineering liaison during the TRUMP build program (Davie converted all 4 DDH
280’s to TRUMP configuration) and was intended to grow to service the new Canadian Coast
Guard Headquarters in the event that became a requirement.
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4. PROFESSIONAL QUALIFICATIONS

Section 4
PROFESSIONAL QUALIFICATIONS

In order for MIL Systems to practise as
Consulting Engineers, it needs to be so
registered in each Provincial jurisdiction in
which it wishes to practise. Similarly, if
MIL Systems wants to be recognized as a
"quality"” company, it needs to be similarly
recognized by accreditation agencies.
Quality - AQAP 1 (Litton) 1987
AQAP 1T (DNDQA) 1992
ISO 9001 (Lloyds) 1995
APEQO (Ontario) 1987
APENS (Nova Scotia) 1992
APEBC (B.C.) 1992

MlL‘IlEp\,rstems ——

Engineering

It was of course necessary to be able to practise the profession of engineering as a legal entity in
the Province where the work was to be done, and for the Company to be recognized by
certification as to the Quality level of not only its work but also its complete operations. This
required a growing complexity of quality certification by both DND and the international
community; for the latter MIL Systems Engineering chose to be certified by the most stringent
authority in its business, Lloyds of London.
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5. ACCOMPLISHMENTS OF MIL SYSTEMS

— ses |

ACCOMPLISHMENTS OF MIL SYSTEMS
1949 to 1995

This section contains evidence of MIL
Systems' unique cumulative experience in the

field of support to the Navy, covering :

*  NCDO to MDDO ; history

*  MIL Systems as Design Agent

*  Services to the Crown

*  Warship conversions

*  specialized engineering studies

*  self-funded ship & ship systems designs
*  commercial ship design

*  high technology design & drawing office

In most areas of life, when you have something to be proud of it is acceptable that you identify it,
and so Section 5 was devoted to telling DND what we had done, starting with the unbroken
service to the Navy via the NCDO to MDDO contracts. As a paper elsewhere in this Study, by
Bill Craig, states, there was an evolutionary change in the methodology of ship design from
pencil and paper and engineering tables aided by the slide rule, through mechanical calculators to
electronic calculators to scientific calculators to ever more complex computer technology, and
the consequent emergence of more and more powerful software such as CAD, etc. All these
facets allowed work to be done more quickly, more accurately and above all to avoid the
problem of clashes in ship areas between trades competing for room in the same spaces.
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NCDO/MDDO HISTORY

[ ————
NCDO f MDDO HISTORY

The Naval Central Drawing Office was established in 1949 in
response to a DND requirement to produce new construction &
installation drawings and specifications for the RCN beginning
with the St. Laurent class for which Canadian Vickers was Lead
Shipyard.  The NCDO was established and operated by
Canadian Vickers under contract arrangements with the then
Dept. of Defence Production (subsequently DSS, now PWGSC).

The NCDO organization has had several name changes, viz:
CFTSD, NSDA, MSS and now MDDO.

Since the NCDO | MDDO was an attractive technical contract,
other marine consultants and personnel organizations lobbied
for a competitive process to be put in place and 1972 saw the
first competitive activity. Vickers competed for the contract
and won. This success was repeated in 1975, 1978 and 1981.

In 1984 the contract was directed to Versatile Vickers Systems
Inc. then extended for 2 years until 1989 when a new contract
was directed to MIL Systems for another 5 years ( MIL Group
had procured the east coast assets of Versatile in 1986 ).

In 1994 MIL systems was awarded a directed contract for
S years, { the current MDDO contract).

Through both directed and competed contracts, the MDDO work
has been discharged by the same organization for 46 years on
the clear basis that it is the most competent such organization in
Canada and has continuously demonstrated that competence.

MILJES stems miid

This subject is dealt with through the eyes and from the memories of some of the original NCDO
staff (now retired) elsewhere in this study by such people as Tom Campbell, Dave McKenzie and
Alex Patterson, et al, so will not be embellished further here.
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NCDO | MDDO HISTORY ( continued )

The following tables show the contract type ( and ownership )
evolution over time, and provide a sampling of the variety of
work affecting all ship classes, the wide scope of engineering

activities as well as documentation activities. During the last

3 contracts, the last of which has more than three years to run,

some 1270 projects have been dealt with, many of which were

multi-taskings, e.g. DELEX had 25 and ISTDP had 15.

Typical projects have coverad :

Ship Classes : Engineering :

Submarines CADAM

TSRV As Fitted drawings

DDH 280 Digitizing Data Lists

AOR's Design calculations

CFAV St. Charles HVAC

HMCS Comorant Asbestos surveys

Post TRUMP LCMM support

CFAV Quest Feasibility studies

IRE Class

HMCS Annapolis

MSA Documentation

CFAV Riverton CFTO's
Specification Guide
NAMMS
ShipAlt specifications
In-service TDP's
Seakeeping performance

standard
435
MILJILSystemns sl

The reference to “Typical Projects” in the chart shows the diversity of work both by type and by
Ship Class covered by NCDO/MDDO contract taskings. The major conversion of the DDH 280
to TRUMP and the design of the CPF were performed under separate contract, from Litton
Canada and Saint John Shipbuilding, respectively. The Crown ultimately reclained the Litton
contract and the work finished under direct contract by the Crown to MIL Systems Engineering.
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MODO CONTRACT DETAILS
1949 - 1998

| YEARS TYPE OF NAME OF CONTRACT

(INCLUSIVE] CONTRACT CONTRACT HOLDER
1949-51 Directed NCDO Canadian Vickers |
1952-34 : BLF " "o
1955-57 "o . v v
1958-60 - | "o ' .
1961-63 . v =
1964-66 o s .
1967-69 e - - .
1350-T1 o =" won
197274 Competed & Won CF[ED-'"I{SDA_ o
1575-T7 Competed & Won MiDA "o
157880 Competed & Won MDD Vickers Canada
1981-83 | Competed & Won "o "o
1984-86 . Directed o WVersatile Vickers
1987-88 | Extended "o MIL Syst=ms
198993 | Directed .o v
159408 l Directesd " . B

M"—‘llﬁyste TS w—

The above chart is self- explanatory, as is the following listing of a sample of the taskings
worked on under the NCDO/MDDO contract. They make interesting reading, and were
symptomatic of the larger Navy of the post war era until the end of the 20" century when new
ships came on line to replace the many “rusted out” old ships, many of which have been usefully
employed as sunken wrecks in controlled sea space on both the east coast and the west coast of
Canada for the sport of amateur aqualung diving.
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SAMPLE LISTINGS FROM LAST 3 MDDO CONTRACTS

8021 | DOH 280 CLASS - GAS TURBINE 9080 | WSA 0ES. CH. 20
AMMEX A TQ ¥DOOL-0BODO- 165(P) FIRE & PREWET PUMP REMOVAL HINESWEEP EQUIPHENT
H IHSTAILATTON
DATEQ 30 JuL 1988 8021 | mamms voL. IIT 8387 | HHCS PROVIDER GENEAAL
AEVISION 1/90 ARRANGEMENT DRAVING
PROJECT UPOATE-HEUP-09
LR PROJECT DESCALPTION & AEPLACE ALURINUR TN AIGH P
AISK AREAS 8025 | DOM 280 BI9L | TECKNICAL REVIENS
UELERTRALIZATIDN OF 00K 280 TR 6/85 NEW ROPE GUARDS & FAIRWATERS . WFVEth:"CE AkO
0007 | LAUNDROMAT ON "A' BRACKET BARRELS EQUIPHE!
U170 | TORQUE WETER AEPLACERENT - ;
OOH 280 CLASS 8l | EQUIPMENT [DER:IFICATION B84Z5 :i;"'“:s'-iﬁ: xtginypmﬂ
WIHIT TORPEDD DEFERTE PROPOSED SHIPALT 52/d% - NEL/ERN'S pror il
0018 | SYSTEM SHIPALT TR 43/83
SUPPORTS & STIFFNERS 8031 | TECHNICAL ASSISTANCE L | e COST ESTIMATE
FEPLACERERT VIBRATION DOH 280 SHIPALT TR 21/86 MECHANICAL SAWS COMBAT SHIP CO
0021 MONITOR SYSTEM SHIPALT TA3&/82 STSTEMS (NEUP)
U723 | REPLACEHENT OF 300 K¥ 06
SHIPALT AGOR 8/34 B033 | WULL SURVEY DEFECTS a1z | EMP “"ﬁ:;;‘”m
FEVERSE USRUSIS DESACINKTION CFAV QUEST . DATA CONSOLIDATION GuIDEl
0040 | PLANT DOM 280 CLASS
TECHVAL 5695 U228 | SAFETT TESTING OF SHIPYARD
LIFTING APPLLANCES . 8037 SUBHARINE OPERATIONAL 8413 PRINTED CIRCULT og:il;w's
RENOVE RR7TSAR-5U3 REFLACE. PROFILE SURVET (ATE) FACILITIES
0045 | WITH OE-50L2/SRC AUTOMATIC HALIFAX & ESQUIMALT
7000 CHAHNEL COUPLER G225 | HOLL AS FITTED DRAWINGS
(REFIT) HNCS QJIEWA 8041 | ELD'S ELECTRONIC WARFARE -] Bare | KRS PRESERVER o CaD
ECECTRURIC URTA VERAINAL EQUIPHENTS 440 VOLT AS FI
0081 | TENAS INST. MODEL 45 IRE_CLaSS SHIPS CONVERSION
CFTO €.70-279.000/M5-001 0226 | ELECTRICAL A3 FITTED ORAWLNGS v STUOY FOR
(SQUP MID LIFE) 8044 | ELD'S ELECTRONIC WARFARE B425 | FEASIBILIF TeRE
IO TGRS TURETNE GERERKTON HMCS 0JIEWA EQUIPMENTS AN/SAR-8 PORTABLE TE
INSTRUCTION UPDATE D0E_ 261 CLASS SHIPS FACILITY
T EFGINEERLNG AS FLTTED IJMIX_NI: . 25 IWVESTIGATE/DEVELDR
(SOUP MID LIFE) 8046 | MEW (P) TECHMICAL ASSISTANT 84
I3 | PERSURACIZATIUN OF S7C 27T HHES DJTEWA ELECTRICAL SANS COMBAT SHIPALT SPECIFICATIONS
HAES ALGOMGUIN SrsTEMS
U778 [WOLC A5 FITTED ORAWINGS

From the top, left, reading down, this hard-to-read chart shows:

Decentralization of Laundromat.

M1813 Torpedo Defence System ShipAilt.

Replacement Vibration Monitor System ShipAlt TR36/82.

Reverse Osmosis Desalination Plant DDH 280 Class TechVal S695.

Remove AN/SRA-502 Replace with OE-5012/SRC Automatic 7000 Channel Coupler.
Electronic Data Terminal Texas Inst. Model 45 CFTO C-70-279-000/MS-001.

Gas Turbine Generator Instruction Update.

Personalization of S/L 271 HMCS Algonquin.

There were 104 such Taskings shown in the original chart in the Proposal. The last of which was:

Iroquois Class In-Service Baseline TDP — Structural Drawings Phase 1.

Some fundamental processes/procedural road maps were necessary in order to coordinate tasking
activities, and the charts on the following 6 pages are symptomatic of some of these
requirements.
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TYPICAL PROGRAM SEQUEMCE/SACTIVITIES
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During the life of the MDDO contract MIL
Systems has from time-to-time found it beneficial
to identify process in order to provide for continuity
and efficiency for DND, The following samples
are included herein to illustrate the very detailed
nature of process and documentation control
required for a modern, high density warship. The
preceding identifies lﬂ:m::af activities from Program
development to ship decommissioning, while the
subsequent charts cover MDDO Taskings, Survey
activities, In Service data managemnt and generic

Control of Change.

This position of organizing and thus managing the taskings under the NCDO/MDDO contracts,
and of presenting that process to the Navy, occurred from time to time and in many instances
became standard Navy practise. For example, the first phase of a new project requires
Engineering that has four facets to it, viz. Program Development, Response, Implementation and
In-Service applications. Similarly, the elements for Program Management, Quality Assurance,
ILS, Training, Maintenance and Technical Support were also identified. The in-house process at
MIL Systems was also definitized
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and is shown in the next chart, showing the Navy the process followed and the steps whereat the
Navy could monitor the Company’s progress, if they so desired. The same process was followed

in each of MIL Systems’ Divisions, viz. MSEI Halifax, MSEI Esquimalt and in the Main Office
in Ottawa.

FLOWCHART - TYPICAL MDDO TASKING IN MIL SYSTEMS ENGINEERING
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The text that follows is part of the original chart but has been separated to provide better
readability of the diagram, which was prepared to facilitate the rotation of uniformed personnel
through the various DND Sections associated with the MDDO contract activities.
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Similarly, the road map for Ship Survey activity was also definitized, as follows:

This chart was prepared for DGMEM to
describe the activity required by MIL Systems
to comply with the reguirements of the MDDQO
contract occasioned by the rotation of DND's
uniformed personnel. Particularly, the
interface with DND's "MDDQO Contract Officer"

was to be highlightted.

The chart was widely dispersed throughout
DND HQ, NEU (Atlantic) and NEU (Pacific)

Ship surveys are an essential part
of In Service ship management to ensure
that the detailed condition of a shipis
verified prior to any ship alteration design.

. Life Cycle Maintenance Management
relies heavily on this function and it was

prudent to ensure that all LCMM’s knew
what their role was in ship surveys, and
had an understanding of the required
sequence of events and a generic
schedule.
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Also, a new ISTDP process was required, resulting in:

When DND was contemplating a new

"In Service TDP" there was uncertainty of
the approach to be used.  MIL Systéms

developed the above approach to ensure
that all TRUMP chag%es were captured,
that all outstanding ShipAlts/ECP's would
be recognized and that ship configuration
untouched by TRUMP would be preserved.

It demonstrated that an interim "ISTDP"
for on-board use could be expedited.

This was ultimately the basis for the
current major ISTDP projects in MDDO and
has been demonstrated in our recent work

on HMCS Iroquois.
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M ONTTOR

CONTROL OF CHANGE

e AQAP-1

This chart was prepared to assist
DSE 4 in a series of seminars on

"Configuration Control & Change Control".
It illustrates the links and the documents

that are both affected by changes and
which generate feedback.

This illustration has been widely
displayed in DND HQ. -
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MIL SYSTEMS AS DESIGN AGENT

MIL SYSTEMS AS " DESIGN AGENT "

The following two tables show the extent of MIL Systems'
experience as Design Agent, i.e. for all Navy ships since
1949 to the present.

MIL Systems was the concept designer and some 70% of

the detail design for the Canadian Patrol Frigate ( CPF)
under contract to Saint John Shipbuilding. Upon completion
of that contract the Design Agent role reverted to SJSL as

the Prime Contractor for CPF; the concept design experience

however, remains with MIL Systems.

MIL Systems designed an MCDV prior to the RFP being issued
in order for our Proposal effort to be concentrated on the data
requirements.  In the event our design satisfied the Design
Requirements, but we lost the contract based on price.  MIL
Systems has bid for the In Service Support Contract (1SSC)
for the MCDV, the contract award for which is expected in
September, 1995.

MIL SYSTEMS AS DESIGN AGENT

24 ships /[ ship classes have been under MIL Systems'
jurisdiction, including:

*  Destroyers *  Deep diving support vessels
* Frigates *  Near shore patrol vessels

*  Fleet auxilliaries *  Harbour patrol vessels

* Research vessels * Range vessels

*  Submarines *  Naval Reserve vessels

*  Aircraft carriers

MILJBAsystems
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Ship Years as Design Agent
or
Class 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995
Prestonian

St. Laurent class
New Glasgow
Restigouche class
Deperm Barge
Provider
McKenzie class
Annapolis class
St. Laurent (conv)
Sackuville
Endeavour

G.P. Frigate
Quest
Protecteur
Iroquois class
Cormorant
DELEX (conv)
TRUMP (conv)
Halifax class
Riverton

St. Anthony

St. Charles

The preceding two charts summarize an absolute wealth of experience of MIL Systems as
Design Agent of the Navy’s ships from 1949 to 1995, the date of submission of this Proposal. It
covered every ship the Navy had as well as every conceivable type of service those ships
The third chart, which follows, provides the specific
services rendered by ship/ship class. The two pictures are of the “biggest” ship and the

required throughout their in-service lives.

TimeLine of MIL Systems as Design Agent

“smallest” ship, Bonaventure & St. Charles, respectively.

Jim Williams
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Bonaventure, 1968

SAINT CHARLES 11/ 1986, van Ginderen Colfective

and the “longest” period as Design Agent, The lroquois Class , sometimes referred to as the
DDH 280 Class which were later upgraded to the TRUMP configuration.
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SERVICES TO THE CROWN

The next chart presented titled SERVICES TO THE CROWN shows the general scope of
services performed by the core of people drawn together by Canadian Vickers, resulting in the
current corporate entity MIL Systems Engineering. The following three charts go into more
detail defining the major areas of service that were rendered to the Navy over the years,
specifically in the capacity of Design Agent.

They included the manufacture of scale models of both equipment and finished ships, the latter
normally to 1/80 scale. Scale models of the Halifax Class were, in fact, delivered to the Navy
under contract for in-house training purposes. Similarly, when MIL Systems wanted to present a
new ship concept to the Navy for consideration, the scale model ship was a powerful marketing
tool, both the Multi-role (SMART) ship (shown below) and the MCDV ship were examples of
this approach. Scale models were also made of commercial ship projects, of note being the High
Speed Sounding Vessel for the Canadian Coast Guard, the vessel being a catamaran hull
configuration (dealt with later).

1/80" scle deI of“ Straiegi Maltl-rolé Aid & Replenishment Transport (SMART)
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* FEASIBILITY STUDIES, TRADE-OFFS & DETAIL DEFINITION STUDIES

SERVICES TO THE CHOWN

---------

CONTRACT DEFINITION, INCLUDING SPECIFICATIONS & DRAWINGS

DETAIL DESIGNS, WORKING DFIAWII;IGS & RELATED SUPPbHT DOCUMENTATION

'AS MADE" & "SELECTED CLASS" DRAWINGS

FABRICATE MODELS AND MOCK-UPS - MODEL TESTING
BILLS OF MATERIAL, PROCUREMENT SPECIFICATIONS & PROCUREMENT
STANDARDS & SPECIF.CATIONS FOR EQUIPMENT & SHIPBUILDING MATERIAL

AVAILABILITY OF EQUIPMENT & SHIPBUILDING MATERIAL

SUPPORT TO HMC DOCKYARDS AND PROVISION OF LCMM SERVICES

MIL "lSysterns

.

PROGRAM SUPPORT

e

WORK PLANNING, SCHEDUL-ING & MONITCRING { MIL STD 881)

COST { SCHEDULE CONTROL (Dol 7000.2)

* CONTRACT [ SUBCONTRACT MANAGEMENT

CONFIGURATION MANAGEMENT (MIL STD 480/ 483 )
RISK AMALYSIS & MANAGEMENT

DATA MANAGEMENT

PROCUREMENT & EQUIPMENT QUALIFICATION
QuALmTY AS:SUFMNCE (AQAP 1150 B0O1 )

REGIONAL & INDUSTRIAL BENEFITS

Jim Williams
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TECHNICAL SUPPORT

* MAINTENANCE MANAGEMENT
* SUPPORT ANALYSIS

* MATERIAL MANAGEMENT

e SUPPLY SUPPORT

* DOCUMENTATION MANAGEMENT
* TRAINING

MIL JIkSystems

Clearly, a myriad of words would be needed to describe in detail these Services To The Crown,
but suffice it to state that each and every item was dealt with more than once in minute detail for
most of the ships in the role as Design Agent, and for many others ships not covered by the
Design Agent mantle.
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Typically, the list of activities recorded in the Engineering Capability chart was provided for all
new ship designs and major ship conversion projects.

EMGINEZRING CAPABILITY

* Ship design from Concept to Detgiled
Cesign

- Shipalts

= Product Engineering

* Field Enginesring
* Procurement
* Decumentation

. Engmee-nng services:
. Naval Architecture
... Situctural Design
... Marine Jystermns Design
..o NSYB-
.. Drafting

« HYAC
LCMM

Ml].,‘ll_. tems

During these 46 years, a number of major conversions of warships to improve their effectiveness
to the Fleet were designed under the NCDO/MDDO contract format. The following chart lists
the ship classes involved and the generality of their conversions.
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IMPROVED RESTIGOUCHE

MACKENZIE CLASS

GENERAL PURPOSE AUX. GPAV

DELEX

FLEET DIVING SUPPORT SHIP

ST. LAURENT CLASS
RESTIGOUCHE CLASS

“ 0" CLASS SUBMARINES
PROVIDER

PROTECTEUR CLASS
CORMORANT

HARBOUR CLASS VESSEL
COASTAL CLASS VESSEL
TORPEDO SHIP RANGING
QUEST / AGOR 172
SACKVILLE { AGOR 113
DEPERMING BARGE
NEW GLASGOW
BONAVENTURE

TRUMP
CPF

ANNAPQLIS CLASS
MEA

TRIBAL CLASS
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Probably the most significant conversion was the introduction of on-board helicopters, which
dramatically expanded the effective range of the ship in its anti-submarine role, both for hunting
and for attacking. The Sikorsky CH-124A Sea King helicopter was the vehicle of choice and
provided outstanding service well past its initially intended life span. It was to have been
replaced by the EH 101 in the 1991-1992 timeframe but fell victim to political football in that it
was contracted for by the Brian Mulroney Conservative Federal Government but immediately
cancelled by the succeeding Jean Chretien Liberal Federal Government in 1993, the consequence
of which was that at the time of writing, 2003, the Sea King was still in service and its
replacement was not yet selected. To maintain the Sea King in service the Navy had to spend
considerably more maintenance man-hours/flying hour to keep the Sea King fit for flight than
had ever been envisaged, and of course at great penalty to both the Navy’s fiscal budget and its
skilled manpower base.

The Sikorsky CH-124A Sea King
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WARSH

'WARSHIP CONVERSIONS

IP CONVERSIONS

St. Laurent class

'St. Laurent class
Annapolis class
Mackenzie class
Restigouche class

Tribal class

(DDH 280)

The very successful conversion of the DDH 280 class to the
TRUMP configuration prompted DND to present a seminar
in Washington D.C. in February, 1993 to all interested Naval
Attaches plus the US Navy titted WARSHIP CONVERSION.

The seminar team was led by DGMEM supported by TRUMP
PMO and Industry (MIL Group for design and build, Litton for
combat system and P&W for main machinery).

Subsequently, MIL Systems sent marketing data to some 10
foreign Navies, in particular those qualified to receive from
the US Navy decommissioned KNOX class ships.

- addition of helicopter

DELEX conversion covered updated
Communications, Radars, Sonars &
Electronic Warfare capabilities

- addition of Anti Air Warfare capability
VLS, and new cruise engine & gear-
box, plus new IR suppression funnei,
plus other major mid-life refit changes
plus new Water Displaced Fuel System
to enhance Trim & Stability.

MILJIRSysterns s

By far the most exhaustive conversion was that of the DDH 280’s, known colloquially as
TRUMP (Tribal Refit Update & Modernization Program).

Jim Williams
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DDH 280 pre-TRUMP

The conversion required a mammoth amount of engineering data. The original contract was held
by Litton Canada in that it was the supplier of the major conversion requirement, viz. the
Vertical Launch System. MIL Systems had the task of engineering this system, and all the other
upgrades that the Navy required, into the DDH 280’s.
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TRIBAL REFIT, UPDATE & MODERNIZATION PROGRAM

‘TRUMP
SCOPE OF WORK

RESPOMSIBLE FOR:

» PLATFORM DESIGN FROM CONCEPT THROUGH DETAIL DESIGN

» NAVAL ARCHITECTURE AND STRUCTURAL DESIGM

« ENGINEERING DESIGN OF AUXILIARY SYSTEMS AND QUTFIT,
AND FURNISHINGS -

* INTEGRATION INTO THE SHIP OF THE COMBAT SYSTEM

* DETAILED DESIGN AMND PREPARATION OF STRIP-CUT AND
PRODUCTICN DRAWINGS

= PROCUREMENT, SET-TO-WORK AND TEST AND TRAILS CF
THE SHIP; AND

* IMPLEMENTATION OF THE WORK INTO THE SHIP

The ships had to be stripped of a lot of obsolete equipment and bulkheads and other main
structures had to be removed and relocated. The engineering task is summarized in the following

chart:

Jim Williams
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TRUMP ENGINEERING DELIVERABLES

1.4,075 new and revised drawings
2,275 SDRL Reports

25i Equipment / Subsystemé

668 Line ltem Spares

more than 1,225,000 man-hours of engineering

MlL‘I‘Systems

Some details of the conversion requirements and their solutions follow:

Jim Williams
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* LONGITUDINAL STRENGTH

PRE - TRUMP - low factors of safet);‘ in the hull girder to resist
wave-induced shear forces and bending moments

TRUMP FIX - redistribution of load items to reduce load
variation along the length of the ship
- addition of longitudinal girders on 1 deck and
along the bottom plating
- replacement of side shell plating aft in way ot the
flight deck

RESULT - 20% increase in structural factors of safety

MIL‘liSjstems —

* TRIM AND STABILITY

PRE - TRUMP - marginal intact & damaged stability characteristics
- problem with bow trim In normal operational conditions

TRUMP FIX - introduced a WDFS to maintain weight low in ship

- moved deadwsight aft to correct {rim problem, e.g.
fuel, water, stores etc.

- improved subdivision within ship to reduce extent of
flooding when dameged

- implemented weight control program during conversion
to ensure both wieght & VCG growth stayed within
defined boundaries

50% improvement in the stability charateristics
correction of the bow trim problem

RESULT

MlL‘l‘Systems _—
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Details of the WDFS mentioned in the Trim and Stability solution, which contributed greatly to

the impressive new stability of the DDH 280’s, are:

Jim Williams

WATER DISPLACED FUEL SYSTEMS

The System Solution to the Mid Life Crisis

The conversion of an existing naval vessel to
meet current standards and accommodate
payload equipment and systems associated
with a new role is frequently compromised by
its inability to achieve acceptable intact and
damage stability margins. The incorporation of
an engineered Water Displaced Fuel System
can provide the total solution to a full range of
stability deficiencies experienced by older
naval vessels. -

MIL Systems has the full range of expertise
and capability required to; undertake feasibility
assessment, and engineering design, prepare
engineering change proposals, procure and
qualify equipment and components, and
quality set-to-work and prepare in-service
documentation required to install, operate and
maintain a Water Displaced Fuel System.

MIL Systems team of Naval Architects, Marine
Systems Engineers, Production and Material
Specialists has engineered such a system for
the Canadian Navy’s DDH 280 Class. The
implementation of this system permitted the
conversion of this class of 4 Anti-Submarine
Warfare Destroyers to a new role as Area Air
Warfare and Task Group Command Ships.

Page 39 of 86

In the course of this undertaking the MIL
Systems team; demonstrated the feasibility of
achieving acceptable fuel quality for gas turbine
engines, met stringent pollution control
requirements, integrated all features and
factors to represent a system solution thus
providing the new DDH 280 Class with a new
lease of life.

13-Jun-11
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DDH 280 post TRUMP
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SPECIALISED ENGINEERING STUDIES

MIL Systems has been tasked over
the years with specialized engineeri
covering a very broad range of naval an
other DND su Aecrs. They include market
surveys of tec no!ogsy innovations as well
as operational analysis subjects.,

They have also included some very
advanced studies as well as more routine
needs such as establishing Standards for
a number of management needs.

Some such studies are listed below:

T Ty
TAMDARDS A GUIDELINES
Helicopter deck plate design procedure
o £ C - [ . Sp——
Standard for Fimite Element Araksis (FEA)
Law: oy [l ¥ 1 ™ — d
MNew Structural Design  Standard
("E oy Sy Sl TR r- oy e [ o i
=) = o1 LI LA L LA & H 5 |
L ~E Tl T [ = = [ [ P Fmm - -
Jee of Chassification Sgocisty Bulkes for CF shios

= Inf o e o pi = r &
oFg reintorced  pasStcs Lukdance  Locument

T 17T iC
=]

J 4 | ARIAE] WEIE & mECi
a1 | AL | A il .:'I.'_I ' ] _.!::-_'."‘-\.

E Of K CIWS on HMCS Provice

FEA aralysis of lowe eck struciural vibration o C hip
Herr f

AMISOS 510 2anar g f Portuduese  Ma
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St B O STUDIES (eomtinued)
CPF MAESTRO model

st ship

structural  cesign
FEA for TRUMZ main mast

Structural amahsis of Fogquais chss Mani Mast

HEAT TRAWSFER [ THERMAL AMALYSIE STIUDIES

Ewceszive heat in TRUMP  upiake c<asing

Heat disspation from DD 200 cruise engene  uptakss

STRUCTURAL MAINTEMAMCE STUDIES

@ Coycle costs for structuml maintenece of Tribal ¢lss ships
AREDDNE ﬂ-. Iraquals classes cefects database

Catabese of structural cefecte for HWICS  Minigon

Raliapibity & Mamtaingbility anzksis orogram  for ships

STRUCTURS RESEABCH

Structurel risk Bssessment  orogram
Post-yield stability of cebreaking ship structures

INFORKMATION SYSTEMS

—

Submaring  operational profile analbtical databese

Structural  Irspection Database [5I0) for OHD

SID for Rowal Mavy, US bavy & Royal Australian Mawy
ahips  Information Technology & Cmputer Systems [SINTACS)

MIGCELLAMEQLIS STUDIES

Cost of passive protection of surface  warshios 448

MILJIASystems memd

These progressively more complex studies over the years helped MIL Systems Engineering to
hone its engineering skills in both the traditional format and in the growing computer software
generation format, the SIDS technology being one example of the latter in the early 1990’s.
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Excerpts from some of the advertising brochures in the Specialized Engineering area follow, and

are self explanatory.

MiIL ‘“ Systems

ENGINEERING ANALYSIS SERVICES

The Engineering Technology Division of MIL Systems Engineering Inc. offers a wide range of advanced engineering analysis
services. These services are provided by a team of highly qualified and experienced engineers and computer professionals.
This experience has been built up over several years and has been refined in a demanding design environment where high

quality and timeliness are critical,

Areas of Specialization

. Finite element analysis
. Non-linear analysis
. Dynamic, shock and vibration analysis

Fatigue and fracture analysis
Structural and mechanical design
Environmental loading

Standards development

Risk and probabilistic analysis

Typical Projects
Post-Yield Behaviour of Icebreaker Structure

The Transportation Development Centre has contracted MIL Systems
to investigate the feasibility of using finite element analysis for
predicting the instability of stiffeners in the post-yield range in typical
icebreaker structure. Results from an experimental program by
Carleton University, under the direction of MIL, are being compared
with finite element analyses conducted in our Engineering Computing
Laboratory.

STRESS PATTERN

MONLINEAR ANALYSIS

Jim Williams

Services Offered

s & & & & @

Total Load (kN)

Thousands
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Engineering analysis

Conceptual, preliminary and detailed design
Experiment design

Feasibility and cost studies

Software development, training and maintenance
Project management

ICEBREAKER - Load-Deflection Plot
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Model with symmetric loading and ne imperfections

OF ICEBREAKER GRILLAGE
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ANSYS 5.0
JAN 14 1994
10:24:08
PLOT NO. 1
PRES

18

1.769
52.093
102.417
152.742
203.066
253.39
303.714
354.038
404.363
454.687
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TYPICAL PROJECTS

Design Check of Mast Structure

Littons Systems Canada Limited contracted to perform the ship
integration of new navigation radars on the mast of the Canadian
Navy Iroquois Class destroyers. The integration process required the
design of new support structure and analysis of the reconfigured
mast using finite element techniques. Loads designed for were
combined wind and ship motions, underwater shock, and nuclear air
blast. The mast vibration characteristics were investigated as was
the possibility of local member vortex-induced vibration.

Shock Analysis of Sonar Installation

The Portuguese Navy, through the Canadian Navy, contracted MIL
Systems to determine the structural adequacy of their frigate to
support a new fit of Canadian sonar equipment. Underwater shock
analysis was performed with finite element methods using response
spectrum techniques. The results were analyzed using post-
processors developed in-house. X

Marine Gas Turhine Configuration Management System
T—

Mast Dynamic Response

[ns_tn] led Howrs by ﬂ’\‘lp
Ships Engine Class: Propulsion

B e A Marine Gas Turbine Configuration Management System was
developed for DND, to track gas turbine engines and their
accessories between ships and land-storage. The system

produces many statistics, graphs and charts under user control.

Tz vi1ne de sbac
Fham tawusta

T334 ek

Harine Bas Tirbine Contigration Management Systen
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Development of Structural Inspection Database System

MIL Systems developed the Structural Inspection Database (SID)
software system. SID allows data entry and reporting on structural
inspections and defects for ships, facilitates the management of
surveys and repairs, and aids in research and development initiatives.
The software was written for Microsoft Windows and hence sports a
graphical user interface (GUI). There are three sites using the software
in Canada, and trials are underway in the UK.

Fracture, Corosion and Deformation Defect Trend

50 ¢
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i
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[0 Deformation @M Fracires M Conosion

Risk Analysis Studies

A number of projects have required the application of probabilistic
techniques. Examples include:

. A pilot system was developed to predict the residual
strength of damaged ship structures. Reliability technigues
were used in which the load and strength are expressed in
probabilistic terms.

. An analysis was performed on the statistics of damage
sustained by vessels in pollution incidents. The analysis was
used to establish the risk that particular compartments
would be breached in collisions, groundings etc.

Jim Williams Page

TYPICAL PROJECTS

Cost Analysis Studies

Several cost analysis studies have been undertaken in areas such
as the implementation of signature reduction measures on ships,
and repair and maintenance practices on ships. In the latter case
this required the analysis of past records and investigation of
alternative strategies with a view to minimize costs.
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MARINE ENGINEERING

The Marine Engineering Dapartment of MIL Systems Engineering Inc. provides the full range of
“traditional” marine engineering services (mechanical and electrical), fully cognizant of classification
societies, military, and government regulations and specifications, as appropriate.

In addition to these traditional services we are able to provide designs and specifications for
advanced propulsion systems and specialized auxiliary systams.

SERVICES OFFERED

Propulsion system trade-off studies
(new vessels and re-engining existing
vessels)

Propulsion systems (mechanical &
electric drives) design and specification
Auxiliary systems design and
spacification

Specialized awdllary systems including:

— Water displaced fuel systems
= |Liquid level managemeant systems

— Fire detection, suppression and
control systems

Jim Williams

Elactrical and Electronic systems
design and specification

Electrical power plant analysis and fault
cument analysis

Degaussing S?stums design and
specification

Cathodic protection design and
specification

Atmosphere independent propulsion
(AIP) systems

Life cycle costing

Machinery and systems condition
assessment
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RECENT PROJECTS
Re-Engining Studies

The re-engining of a vessel is usually
undertaken to achieve overall life cycle cost
gavings for the remalning e of the wessal
Re-angining may also be necessary where
prime maovers have becorme unraliable andfor
unsupportable. A re-engining trade-off study is
assential o determing if indeed a change in
prime movers will result in life oycle cost

savings. Such a study includes:

Strip-out costs for the existing prime movars
and affected auxillary systams; and, for bath a

number of new candidate prime movers
{including modern control and maonitaring

sysiems) and the axisting plant,

* Performance expectations (including
pofential maximum vessel speed)

« weight and space considerations

' range

* capital costs for new material and
equipment

*  installafion costs

* the determination of (remaining)
lifetime fuel, oil, maintenance and
manning costs based on & customar

provided operational profile

*  the overall savings achievabla over the
remaining [de of the vessel using the
above calculated costs

*  moisa and vibration evaluation

= reliability and availability assessment
{where data |z avallable)

. axpat:lad reduction in exhaust
emissions.
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MIL Systems has conducted numarous such
studies including:

Canadian Patral Frigate (GPF) Mid-Lile
Re-Engining Stu

Thiz study evaluated 10 atemative

systems for the re-engining of the CPF,
including the use of ICA gas turbines, simple
cycle gas turbines, and diesel engines. The
evaluation included all of the criteria noted
above. This study, ke many others, mada
wide use of MIL's in-house generated
databases and life cycle costing software,
developed over & numbar of years.

Propulsion and Electrical Plant Selection
for New Vessels
From high lavel concapt siudies to detailed

specifications and drawings MIL Systams has
conglderable experience in the area of

proputsion and electrical plant dasign, salection
and evaluation. Most recent projects includa:

Catamaran Sounding Vessel (Canadian Coast
Guard) - Contract n

Evaluation, selection and apecification of the
entire propulsion and elecirical plants.

30 m Cutter (Canadian Navy) - Concapt Design
The evaluation of a nurmber of diesel engines
for both propulsion and electrical plants.

EWATH Frigate (Canadian N - Conca
Design

Trade-off study between elecirc propulsion
and & numbar of mechanical propulsicn
systems,
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STRUCTURAL INSPECTION DATABASE (SID)

S10

[Defect Entry]

port Gato Exi

HMCS Halx || 02dk || Hangar Top Waather Dack (Al
Dafect Status: Tepa ] Enty 1D: (330000003 ]
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4§
n.m;u Top Weather Dack 43.1 47.3 14.0 Hen
o ey T Hg oo
Lughmanmr":| O Meties et o CL[— |
Affecled Parts
Adcitional detaiis:
Relerence: ‘I

" Clickhere or press F3to describe proposed repair, ||

SID DEFECT ENTRY SCREEN

The Structural Inspection Database (SID) is a
PC-based application which manages data on
structural surveys, defects and repairs on ships.
SID can assist in the assessment of structural
integrity, in the management of survey and
repair strategy,and in various R & D initiatives.

Jim Williams

SID is in use at three Canadian Department of
National Defence sites, and is undergoing trials
at the U.K. Ministry of Defence and at the
Carderock Division of the U.S. Naval Surface
Warfare Center.
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STRUCTURAL MAINTENANCE STUDIES

In the current climate of financial restraint, structural maintenance costs of ships are coming under
increased scrutiny. In addition there is pressure to keep ships in service beyond their design life.
The objectives of reducing structural maintenance costs and extending the life of structures are
best achieved within a systematic integrated approach to the design, construction, operation and
maintenance of ship structures, as embodied in structural integrity plans. There are several
elements that are key to such initiatives.

These include:
« Analysis of historical damage data

« Analysis of current costs

« Development of models for predicting corrosion and fatigue
« Systems for tracking defect and repair data

« Safety assessment of ship structure

« Cost benefit analysis
Typical studies undertaken in this area by MIL Systems include:

Analysis of Defect, Repairs & Cost Data

a] Annual Defect Incidence With Ship Age

©
o

MIL Systems has conducted several studies
on the life-cycle trends and cost of structural
repairs of ships. In support of these studies
structural maintenance histories of several
ships were assembled into computer
databases for analysis. The maintenance ‘
records were organised according to defect 1A e 0 Teiran e R Wi e

u
-]

g

8

5

Number of Dafacts

8 8

i
El::l:i

type (e.g. cracks, corrosion, deformation, S TVON Aoyl S
fabrication,) type of structure, location, a b) Cumulative Defects With Ship Age

magnitude and cost of repair. The data was
analysed to establish trends as functions of
various ship attributes. The results of these
analyses led to the development of defect
incidence and repair cost prediction models.
These models can be used to estimate total
life-cycle costs for these ships, and to evaluate
potential cost savings for alternative
maintenance strategies.

g

g
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IN-HOUSE FUNDED

SHIP & SHIP SYSTEMS’ DESIGNS

The annual budget of MIL Systems Engineering included in its Marketing section funding for in-
house designs that the Company believed the Navy might be interested in. Some of the major
projects are listed in the following chart. The Navy did implement an MCDV project and
showed intense interest in MASS which (a) superceded the AOR replacement, and (b) later
through innovations more closely suited to the Navy’s thinking became named SMART. The
Navy was known to be thinking of the ability to extend the submerge duration of their diesel
electric submarines and a Proposal was made based on the extension from 48 hrs. to 14 days by
the use of hydrogen/oxygen driven Fuel Cells. Further discussion of Proposals to the Navy in
the form of Discussion Papers, rather than fully detailed technical Proposals are given in Section
1 hereto.

IN-HOUSE FUNDED DESIGNS

MIL Systems has an ongoing policy to fund in-house design
activities to both maintain our technical capability on the
feading edge of pertinent technology, but also to anticipate
the Navy's and DND's needs with concept ship designs and
ship systems' designs. Some examples are :

1987 MCDV ( Maritime Coastal Defence Vessel )
1988 AOR ( Auxilliary Oiler & Replenishment ship)

1989 SENTINEL fast patrol craft
MASS (Multi Purpose Aid & Support Ship)

1990 MPASS ( an iteration of MASS )

1992 MANTIS, an experimental advanced design
incorporating stealth features

1993 SMART, the next iteration of MASS, being a
Strategic Multi-Purpose Aid & Replenishment
Transport.

AIP system for Submarines ( Air Independent
Propulsion using electricity generated by

Proton Exchange Membrane Fuel Cells).

1994/5 SMART-ER, the next iteration of the family of
MASS / SMART ships.

fo rmmE MIL‘IlSysterns [rem——

Jim Williams Page 50 of 86 13-Jun-11



de
%)

MIL ‘IlSystems

THE SMART SHIP

PROVIDING FLEXIBILITY TO GOVERNMENT FLEETS

The Strategic Muilti-role Aid and Replenishment Transport ship is designed to cost effectively
handle the wide ranging support activities required of government fleets. From oil pollution clean
up to strategic sealift and disaster relief, the SMART Ship provides the capability and flexibility for
fast and effective worldwide deployment.

PRINCIPAL PARTICULARS

Length (overall) 178 m Shaft Power 17500 KW

Length (waterline) 156 m Complement:

Beam 28 m Officers 8

Depth (to Main deck) 21m Petty Officers 20

Draft 8m Crew 53

Displacement (Deep) 18800 tonnes Unallocated 60

Speed 21 knots Deadweight 9000 tonnes

Endurance at 15 knots 11000 n. miles Cargo Fuel 6500 tonnes

Machinery 2 Medium speed Vehicle Capacity (internal) 2444 lane metres
diesels/single shaft Container Capacity (external) 200 TEU
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ONE VESSEL - MULTIPLE CAPABILITY

Missions:

Naval Task Force AT i

\r_ %
h‘i—‘,ll- (T

Replenishment

- [T
[y

Strategic Sealift

Environmental Emergency
Response

Sovereignty Enforcement

Peacekeeping

Helicopter Support

Search and Rescue

Cargo Transportation

VESSEL ATTRIBUTES

Jim Williams

Carries sufficient fuel, JP5 and stores together
with appropriate replenishment equipment to be
able to restore and refuel a small naval task
force.

Transports a complete range of wheeled and
tracked vehicles and helicopters: containerized,
palletized and other cargo including ammunition.

Tankage to store the clean-up products of oil
spills and the ability to fit containerized oil/water
separators to maximize this capacity.

Can carry and maintain 4 medium sized
helicopters which can be deployed from two
flight decks.

Page 52 of 86

Environmental Emergency Response

Provision for extensive hotel facilities for up to
600 mission specific support personnel.

Comprehensive Command and Communication
facilities.

Unloads cargo using two side ramps and a
heavy lift crane permitting transfer to barges or
primitive shore facilities.

Minimal manning.

Operates from the sub-arctic to the Persian Gulf.

Design and construction to Classification
Society requirements.
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MASS - A MULTI-ROLE AID AND SUPPORT SHIP FOR PROVIDING

FLEXIBILITY TO GOVERNMENT FLEETS

This multi-purpose Roll-On Roll-Off Lift-On Lift-Off (RO-LO) cargo vessel is designed to handle the wide
ranging support activities required of all government fleets. From oil pollution clean up to cargo
transportation and disaster relief, the MASS provides the capability and flexibility for fast and effective

response.

PRINCIPAL PARTICULARS

Length overall, L,

Length on the waterline, L,
Beam moulded, B

Depth to No 1 deck, D

Draft mean, T

Deep displacement, A,

Trial Speed, V

Endurance at 17 knots

Jim Williams

138.8 m Machinery 4 Medium speed diesels
126.0 m Power, P 14000 KW at 220 rpm

20.0m Propellers 2 Controllable Pitch

14.0m Complement:

6.0m Officers 23
9500 tonnes Petty Officers 5
21.0 knots Crew 32
6000 n. miles Spare/Passengers 50
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8 THE MIL MANTIS
@ Description

The MIL mantis is a hybrid advanced marine vehicle borrowing technology from the
SWATH, the hydrofoil and the wave piercing catamaran. The majority of the vessels
weight is supported by a fully submerged cylindrical hull which is attached to the above
water superstructure by slender aerofoil shaped struts. Vessel stability is achieved by a
combination of a very low centre of gravity and catamaran type outrigger hulls. The
vessels transverse and longitudinal stability is enhanced as forward speed increases by
small hydrofoils attached to the hull cylinder.

@ Particulars

Length : 82m Beam : 12.5m
Draft : 1lm Displacement : 2015 Tonnes
Speed : 38 Knots Power : 21,000 KW

® Stability

Due to it’s very low centre of gravity and unique configuration the mantis has exceptional
stability with a theoretical positive GZ up to 180° of roll. Damaged stability is also
ensured with the above water superstructure able to support the vessel should the hull
cylinder become completely flooded.

® Seakeeping

Powering and seakeeping are the primary advantages of the mantis over a conventional
monohull. With a very small waterplane area, wave piercing outriggers and the main
hull 4 meters above the static waterline the mantis is able to pass through wave systems
equivalent to sea state 6 conditions without significant roll, pitching or speed loss.

® Structure
The submerged hull cylinder and lower struts of the manris are built of steel in a
configuration similar to submarine construction. The superstructure is built of light
weight, high strength, aluminum incorporating aircraft type fabrication technology.

® Stealth
The maniis is designed to have minimal heat, radar, acoustic and magnetic signatures.
The superstructure is designed using concepts similar to the F-117 stealth fighter, it’s gas

turbine electric propulsion system ensures minimal underwater noise and it’s shrouded
air cooled gas turbine exhaust and extensive hull insulation reduces heat signatures.
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SUBMARINE
AIR INDEPENDENT PROPULSION SYSTEM

The submarine Air Independent Propulsion (AIP) power system has been designed
to dramatically extend the deep submerged time of diesel-electric submarines by 14 days
minimum. The advance of Proton Exchange Membrane (PEM) fuel cells is such that
long-life, rugged, predictable performance is now available at economic production prices.

I R S

‘ MIL“ES\,rstems Engineering Inc. .

PRINCIPAL PARTICULARS:

In the specific case of an “O” boat class design:
Overall Length Extension

(plug length): 18.9m

Effect on Boat Speed: - 1 knot maximum
at top speed

Effect on Boat Trim: improved balance

Increase in Boat Weight: 427 tonnes

Note: No degradation to boat stealth signature or safety.
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FUEL CELL SYSTEM

Patented closed loop control system (CLCS) with 2 parallel series of 10 x 60-cell stacks
producing 440 VDC (nominal) at 682 amperes, fully automatic operation from start-up,
operational monitoring to shut-down (normal or emergency). Cell active area 780 cm“ with

LHV efficiency of 0.58.

AIP DATA:
Voltage
Power
Energy

Operating Temp.

REACTANTS:

LOX (-183°C)
LHz (-253°C)
Autonomy

REFUELING:
6 hours.

440 VDC
300 kW
100 MWh
70 °C
45,000 kg
5,700 kg
70 days

SPEED VS POWER

POWER (HP)

10
SPEED (KNOTS)

-»- O-BOAT W/18.9m PLUG ... BASELINE O-BOAT

Jim Williams

ADDITIONAL WEIGHT:

Structure 135
Through-boat System 8

AIP System 13

Reactant Storage 164

Total Lightship 320 tonnes

Reactants for 14 days 51

Deepload Weight

LOCATION:

371 tonnes

All inside pressure hull
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