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INTRODUCTION

The following Standard has been devel oped to address safety issues pertaining to Canadian
mono-hulled sailing vessals engaged in sail training activities at sea. The application of
provisons herein is not intended for sailing schools providing ingruction in salling and
seamanship to yachtsmen.

Current standards and regulations for conventiona ships are not relevant to dl areas of the
design, congtruction and operationd safety of sall training ships. 1t was thus deemed
necessary to create a standard which would address the particularities of this type of vessd.

The Standard incorporates extensive work and research carried out by numerous
adminigrations including the Marine Directorate of the Department of Trangport in the U.K.
The feedback obtained from stakeholders throughout the devel opment of this Standard has
aso contributed sgnificantly to its content.
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DEFINITIONS

In this Standard:

"Accommodation” includes any space below the weather deck, to which persons on board
have access for purposes other than working the ship. This includes messing, deeping and
head spaces, galleys and food stores; it does not include sail or ship's gear lockers.

"Crew' a person other than atrainee or the Master engaged in the business of the ship.
"Exigting sail training ship" means any sal training ship which isnot anew sal training ship.
"Flame Retar dant” when applied to a materid means that the materid will not burn for more
than a specified period of time nor will the flame travel nor extend beyond a specified distance,

as determined under certain test conditions at norma amaospheric pressure,

"Freeboard" meansthe distance in metres measured vertically downwards from the lowest
point of the upper edge of the Weether Deck to the waterlinein still water.

"L" or "Length" meansthe overdl length in metres measured from the foreside of the foremost
fixed permanent structure to the aftsde of the aftermost fixed permanent structure of the ship.

Length Length Length

! Owerall e ﬂ Overall = ® Overall

Deck Top of Rubbing
sl Pige
—— Stem Deck Pulpit
2 Dechk
Length

Length |t (Owerall Length
Overal o — Overal
—— Dok i Puzhpit Davit

- Fudd Dech Dach
Haden Fubbing Flatform
piece

Figure 1: Definition of Length (Overall)

"Length on thewaterline” (LWL) means the horizonta distance between the forward-most
and after-mogt points measured at the waterline corresponding to the deepest operational
draught.

"New sail training ship™” means any ship intended to be used asa sall training ship, the ked
of which waslaid or congtructed or lay-up was started on or after the date of implementation
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of this stlandard, or an existing ship obtained and newly used as a sail training ship on or after
that date.

"Sail Training Ship", meansasalling vessdl which at the time is being operated exclusvey for
the purpose of providing ingruction through a sall training program.  Synonymous with the
term "Sall Training Vesd".

"Sail Training Program” means a program undertaken aboard a sailing vessd for the sole
purpose of character building and educationa experiences through participation. This does
not indude salling ingtruction with the sole purpose of increasing saling proficiency.

"Trainee" means aperson on board a sail training ship specificdly for the purpose of
participating in asall training program, who is not amember of the crew. Such aperson
would not legaly be consdered a passenger.

"Watertight", in relation to a structure, means the structure is cgpable of preventing the
passage of water through it in any direction, under a head of water up to 75 mm below the
wesgther deck at any point.

"Weather Deck" meansthe main deck or fixed structure that covers the entire hull above the
deepest operating waterline and is exposed to weather and sea.

"Weathertight", in relaion to a structure, means the structure is cgpable of preventing the
passage of seawater through it in ordinary sea conditions.
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APPLICATION

This Standard gppliesto al Canadian mono-hulled sall training vessals, measuring
more than 15 m in length, which are engaged in sea activities on acommercia bads.
Ships of samdler dimensons should comply with gpplicable provisons to the maximum
practical extent. In addition to the provisions of this Standard, new ships of 24 length
and over and existing ships of 150 tons gross and over, as defined in the International
Convention on Load Lines, 1966, operaing internationaly should comply with the
appropriate provisons of this Convention. Thiswould not apply to ships solely
navigating the Great Lakes of North America and the River . Lawrence asfar east
asarhumb line drawn from Cap des Rosers to West Point, Anticosti I1dand, and, on
the north side of Anticogti 1dand, the meridian of longitude 63 degrees W.

While this Standard gpplies to mono hulls, it can be used for other types of sall
training vesds.

It is the respongility of the owner to ensure that a ship to which this Standard applies
is condtructed, equipped and maintained in compliance with al provisions where

appropriate.

This Standard does not gpply to any ship on board which is any person who meets the
definition of “Passenger” in the Canada Shipping Act.

The owner of a ship should demondtrate to the satisfaction of Transport Canada,
Marine Safety Directorate, that each person is required on board to handle the ship
under sail and that each person has entered into a contractually binding agreement with
the ship owner to serve in some capacity on the ship. Such persons are not legally
consdered passengers, and ships complying with the above provisions should be
considered non-passenger ships.
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CONSTRUCTION AND STRUCTURAL STRENGTH

Hulls

All ships should be of adequate structurd strength to withstand the seaand westher
conditions likely to be encountered in the intended area of operation.

Hull, scantlings, decks and superdtructures of anew ship may be constructed of any
material acceptable to Transport Canada Inspectors.

An exigting ship will be considered to be of adequate structurd strength if itis ina
good date of repair and is:

(8 built to the standards prescribed by classification societies acceptable to Transport
Canada (TC); or

(b) of adesign with arecord of &t least 5 years safe operation in an areawhere the
sea and wesather conditions are no less severe than those likely to be encountered in
the intended area of operation.

In congtructing meta hulls, due consideration should be given to eectrolytic corrosion,
and gppropriate means of minimizing its effects should be employed. In gpplying
corrosion protection measures, the ship should be deemed to be intended for
operation in seawater except if it isto be limited to freshwater operation. In ships with
meta hulls, an isolation transformer or a galvanic isolator in the grounding conductor of
shore power connection may be considered to reduce gavanic corrosion.

Weather Deck

The ship should have a westhertight weether deck which extends from stem to stern.
The weather deck may be stepped, recessed or raised provided the stepped,
recessed or raised portion is of weathertight congtruction.

Any recess in weather deck should be sdlf-draining under norma conditions of hed
and trim and the means of drainage should be capable of efficient operation when the
ship is hedled to 30 degrees.

Watertight Bulkheads and Subdivision

Each ship should be fitted with collison bulkhead and machinery space bulkheads.
For ships having smal machinery spaces, those spaces may be protected with partia
transverse and longitudina bulkheads forming an enclosure in lieu of the full transverse
bulkheeds.

The collison bulkhead should be located at a distance of not less than 5% and not
more than 10% of the LWL abaft the ssem measured at the degpest operationa
waterline. For shipswith a higher rake of stem, the collison bulkhead may be
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stepped, with the lower part of the bulkhead to step located as above, and the top of
the step being not less than 2.5% of LWL above the deepest operationa waterline.

2.3.3 Every new ship should be subdivided with watertight bulkheads so arranged that the
flooding of any one compartment will not cause the ship to float a waterline whichis
less than 75mm below the weether deck at any point. Subdivison andysis should be
based on the assumption that the ship isin the maximum |loaded condition and be
carried out usng sandard permeabilities as defined in the Hull Congtruction
Regulations.

2.3.4 Itisrecommended that shipsfor which 2.3.3 gpplies, have the resdud sability in the
find flooded condition after damage such that:

a) the angle of equilibrium does not exceed 7 degrees from upright;

b) theresulting righting lever curve has arange of at least 15 degrees beyond the
angle of equilibrium; and

¢) the maximum righting lever within the range that is not less than 0.015 metre
radians;

2.3.5 Itisdsorecommended that a intermediate Stages of flooding the maximum righting
lever be at least 50mm with arange of pogtive righting levels of at least 7 degrees.

2.3.6 Exiging ships having alength of 24 m and above should comply with the provisons
given in the section 2.3.3. Ships which do not meet these requirements may be
accepted by Marine Safety after an assessment of the deficienciesis made and
condderation is given to compensatory measures such as operationd limitations.

2.3.7 For exiding shipsof lessthan 24 min length, it is strongly recommended that
modifications which would cause the ship to comply with provisons given in the
section 2.3.3 be implemented when the ship undergoes mgor structurd dterations.

2.3.8 Theprovisonsgivenin sections 2.3.3 do not need to apply to ships operating
exclusvely on minor water voyages as defined in the Home Trade, Inland and Minor
Waters Voyages Regulations.

2.3.9 Where pipes, cables etc. penetrate watertight bulkheads they should be fitted with
vaves and watertight glands as appropriate.

2.3.10 Doorwaysfitted in watertight bulkheads should be of watertight congtruction and
unless otherwise authorised by the Master, be kept closed while at sea.

24  Masts, Spars and Rigging

2.4.1 Thedesign, materias and congruction of magts, yards, booms, bowsprits and
standing rigging including their supporting structures should be suitable for intended

10
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sarvice and should have adequate strength to withstand the highest |oadings imposed
by the sall system during al norma and emergency operations.

Particular atention should be given to the integration of the masts and rigging into the
hull structure. The hull structure should be adequately reinforced and tiffened to
ensure sufficient strength and resistance to plate buckling.

All stlanding rigging should have positively secured ends, and lower terminations should
incorporate means of adjustment. Safe, traditional, time proven methods may be
acceptable if consdered satisfactory to the attending ingpector.

All running rigging should be provided with dear running leads, using swive blocks,
fairleads, pad-eyes, etc. as gppropriate. All running rigging components should be of
adequate design and size to minimize the risk of jamming.

The strength of al blocks, shackles, rigging screws, cleets and associated fittings and
attachment points should exceed the bresking strength of associated running and

danding rigging.
Every ship should be provided with adeguate means of reefing or shortening sals.

Unless clearly unsuitable, every ship should either be provided with separate storm
sails of adequate strength and size or have specific sails designated and constructed to
act as storm canvas.

Adeguate provison should be made for securing running rigging, assuming the
smultaneous use of sals.

Fabrication Standards

Hull congtruction and maintenance should be carried out in an gppropriate
environment as prescribed by the manufacturer.

Hulls should be fabricated in facilities equipped as gppropriate for the materia of
congtruction; materias of construction and any consumables used during fabrication
should be stored in such away as to prevent corrosion or other deterioration, and in
compliance with any ingtructions provided by the manufacturer.

Wooden fabrication of hulls should, to the most complete stage practicd, be
performed in well ventilated covered premises.

Fibre reinforced plastic fabrication should be carried out in a an environment with
amospheric control to maintain the temperature between 15° and 21° C., and relative
humidity congtant within the range 40-80% during fabrication.

Welded fabrication should be performed by welders holding appropriate certification
in compliance with standards and practices gppropriate to the materid of congtruction,

11
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welding methods and equipment being used. This provision is not intended to exclude

work carried out by arecognised apprentice welder or meta worker under the
supervison of atradesman welder.

2.5.6 All congtruction other than welding should be performed by persons skilled in the
particular method and materia of congtruction.

12
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3 STABILITY

3.1 Intact Stability

3.1.1 Thecentre of gravity (KG) of the ship should be established by an inclining experiment
and curves of gaticd gahility (GZ curves) caculated for the following conditions.
(b) loaded departure, 100% consumables
(© loaded arrival, 10% consumables.

3.1.2 For each of the conditionsliged in 3.1.1, therighting arms curve should have a
positive range of not less than 90 degrees. A minimum positive range of the righting
arms curve for aship of length smaller than 24 m may be determined by the formula
90°+25°x (24- L)+ 9,
however, a positive range of less than 90 degrees may be considered subject to
operationd limitetions.

3.1.3 Inaddition the angle of steady hed obtained from the intersection of a"derived wind
heding lever" curve with ether of the GZ curvesreferred to in sub paragraph 3.1.1
above should be greater than 15 degrees (see Figure 2)

G2 Cy

* X

o

g |

.S -OJ (7] to-

s 3 ve } Derived, N

gy

3 | angle
: 8d ] \
T T
0° >15° of ‘ 90°

Angle of heel 8 in degrees

Figure 2: Stability Curves
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InFigure 2

‘dwhi’ = the"derived wind heding lever" & any angle Q degrees.

0.5x WLO x Cos™*Q

wheeWLO = GZf
Cos*2 Qf

Noting that:

WLO - isthe magnitude of the actud wind hedling lever a 0 degrees which would
cause the ship to hed to the ‘downflooding angle’ (Qf or 60 degrees
whichever isleast).

If the use of some other angle, between the downflooding angle and 40
degrees, would result in agreater value of the maximum steedy hed angle,
thismay be used as an dternative to Qf,

GZf - isthelever of the ship's GZ curve a the * downflooding angle’ (Qf) or 60
degrees whichever isleadt,

Qd- istheangle a which the ‘derived wind heding' curve intersects the GZ curve.
(If Qd islessthan 15 degrees the ship will be consdered to have insufficient
gability for the purpose of this Standard).

Qf-  the‘downflooding angl€ is deemed to occur when openings having an
aggregate area, in square metres, greater than:

ship's displacement in tonnes
1500

areimmersed. Moreover, it isthe angle a which the lower edge of the actud
opening which results in critica flooding becomes immersed.

All openings regularly used for crew access and for ventilation should be considered
when determining the downflooding angle. No opening, regardless of size, which may
lead to progressive flooding should be immersed at an angle of hed of lessthan 40
degrees. Air pipes to tanks can, however, be disregarded.

If asaresult of theimmersion of openingsin a deckhouse a ship cannot meet the
required standard, those deckhouse openings may be ignored and the openingsin the
wesgther deck protected by this deckhouse may be used instead to determine Qf. In
such cases the GZ curve should be derived without the benefit of the buoyancy of the
deckhouse.

14
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Provided the ship complies with the requirements of subparagraphs 3.1.1, 3.1.2 and
3.1.3 and that it is sailed with an angle of hed which is no greater than the “derived
angle of hed', it should be cgpable of withstanding awind gust equa to 1.4 timesthe
actud wind velocity (i.e. twice the actud wind pressure) without immersing the
“downflooding openings, or hedling to an angle greeter than 60 degrees.

A ship having a positive range of righting arms smdller than 90 degrees may haveits
effective range of sability sgnificantly reduced in the event of steadily increasing wind
that may lead to capsizing a the angle of hed for which the hedling arms curve
becomes tangent to the righting arms curve. Ships with such stability characteristics
should have an gppropriate warning note included in the stability guidance for the
Master.

Stability Information Booklet

A "Stability Information Booklet' with its content, form and presentation based on the
model booklet givenin Appendix A should be placed on board for the guidance of
the master.

This Booklet should include details of the maximum steady angle of hed for the worst
salling condition which isto be caculated in accordance with subparagraph 3.1.3.

The Booklet should aso include curves of maximum recommended steedy angle of
hed for the prevention of downflooding in the event of squal conditions. Details of the
development of such curves are givenin Appendix A.

It isrecommended that adirect copy of the Curves of Maximum Steedy Hed Angle
to Prevent Downflooding in Squals taken from the stability booklet, be mounted on a
ship in asuitable pogtion for the ready references of a crew.

Inclining Experiment
A generd description of the experiment should be presented with details of the
personnel responsible, prevailing conditions, procedure and equipment used, aswell

as precautions to be taken to ensure accuracy.

Successful inclining of a sailing ship requires conditions with little or no wind because
of sgnificant windage of therig.
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4 FREEBOARD AND FREEBOARD MARKING

4.1  Every ship should have an assgned freeboard mark placed on each side of the hull at
amidships at the maximum draught at which the gability of the ship has been
determined.

4.2  Thefreeboard mark referred to above should measure 300mm in length and 25mm in
depth, asshown in Figure 3. It should be marked in a permanent manner and painted
black on alight background or in white or yellow on a dark background. The top of
the mark should be positioned at the waterline corresponding to the draught referred

toin4.1.
Tl atertne corcesponding to the
drauaght as detined i Paca 4.1
28rmm | = 7 | o

Figure 3: Freeboard Marking

4.3  Theship should not operate in any condition which will result in its freeboard marks
being submerged when it isa rest and upright in calm waters.

16
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WATERTIGHT AND WEATHERTIGHT INTEGRITY

Decks
All decks exposed to the weather should be watertight, and means should be
provided to make any openings westhertight.(see 2.2)

Hatchways

All hatch openings in the weether deck should be provided with awatertight coaming
of not less than 300mm high. Hatches covering access to deck lockers should be fitted
with ameans of securing them in the closed position.

Hatches covering normal access to accommodation on working spaces should be
operable from both sides and should be fitted with ameans of positively securing them
in the open and closed position.

It isrecommended that hatchways be located on the centre line of the ship or as close
thereto asis practica.

It isrecommended that in general, hatches be kept closed at sea. It isaso
recommended that hatchways which are to be kept open for lengthy periods at sea
be as smdl as practica, but never more than 1 metre square in clear area at the top of
the coaming.

Doorways and Companionways

Doorways located above the westher deck which give access to spaces below should
be provided with coamings not less than 300 mm high and with weathertight doors.

Such doors should be of efficient construction, permanently and strongly attached to
the bulkhead, open outwards and have ameans of closure which can be operated
from either Sde.

They should be located as close as practicd to the centre line of the ship but if located
in the sides of a house, they should be hinged on the forward edge.

Companion hatch openings from a cockpit or recess which give access to spaces
below the weether deck should be fitted with a coaming the top of which is at least
300mm above the sole of the cockpit or recess. The maximum breadth of the opening
in acompanion hatch should not exceed 1 metre.

On exigting vessdls where adequate coamings are not fitted, shifting boards should be
fitted to a height of 300mm and have adequate visible adjacent storage.
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Skylights

All skylights should be of westhertight construction and should be located on the
centre line of the ship or as near thereto as practical. If they are of the opening type,
they should be fitted with a coaming at least 300mm above the deck and with efficient
means of dosing.

Any openings in the weether deck designed as skylights should incorporate toughened
safety glass or an equivaent of at least 6mm thickness. They should be provided with
portable covers which can be secured in place in the event of breakage.

Portlights and Windows

Portlights, scuttles and windows to spaces below the wesather deck, in a deckhouse or
superstructure protecting openings leading below the weether deck should be of
efficient congruction and fitted with permanently attached deadlights capable of being
closed wegthertight.

Inanew ship aportlight or window should not be fitted in the main hull below the
wesether deck, unless the glazing materid and its method of fixing in the frame are
equivaent in grength to that required for the structure in which it isfitted.

In anew ship, a scuttle should not be provided to a space Situated below the westher
deck.

It isrecommended that a scuttle does not exceed 250 mm in diametre or equivdent in
sze.

If windows are to be fitted in spaces above the weather deck which protect openings
leading below the westher deck, they should be of westhertight construction. Portable
covers should be provided at the rate of 50% for each size of window, which can be
secured weethertight in the event of breakage.

The portlights, scuttles and windows described above should incorporate toughened
safety glass or an equivaent of at least 6mm in thickness.

Ventilators

Ventilators should be of efficient construction and provided with a permanently
attached means of wegthertight closure.

Ventilators should be kept as far inboard as practica and have a height to the lower
edge of the opening of not less than 915mm above the weather deck.
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Ventilators which must be kept open (e.g. for the supply of air to machinery or for the
discharge of noxious or flammable gases) should be specidly considered with respect
to their location and height above deck given that they may become downflooding
points.

Ventilators should be positioned such that they will not interfere with the safe
operation of the vessd or where they can be caused damage by such operations.

Air Pipes

Air pipes greater than 10mm insde diametre serving fuel or other tanks should be of
efficient congtruction and be provided with a permanently attached means of
wesethertight closure. Air pipes should be in accordance with the Marine Machinery
Regulations schedule XV Part 1 Div Il Sections 78 to 89.

Where located on the westher deck they should extend a minimum of 300 mm above
the weatherdeck and be fitted with a gooseneck.

Sea Inlets and Discharges

All openings below the weether deck should be fitted with an efficient means of
closure.

Where the opening isfor the purpose of an inlet or discharge below the waterline, it
should be fitted with a seacock, vave or other means of closure which isreadily
accessible in an emergency.

Where the opening isfor alog or any other sensor which is cgpable of being

withdrawn, it should be fitted in a watertight manner and provided with an effective
means of closure when such afitting is removed.
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WATER FREEING ARRANGEMENTS

Any exposed deck fitted with gunwale or bulwark such that shipped water may be
temporarily trapped behind them should be provided with an adequate number of
freeing ports.

Thetotd area of the freeing ports should be at least 10 % of that part of the bulwark
or gunwae area which extends for 2/3 of the ship's length amidships. A freeing port
should be located in the lower third of the gunwae or bulwark height, as closeto the
deck as practical.

Freeing ports over 300mm in depth should be fitted with bars spaced not more than
230mm gpart or other suitable protecting devices. If freeing ports are fitted with
shutters, these should be hinged at the top to open outboard. The shutter hinges
should have pins or bearings of non-corrosive materid.

Structures and spaces above the weather deck considered to be non-wesathertight
should be provided with efficient drainage arrangements.
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BILGE SYSTEMS

Every ship should be equipped with an efficient sdf priming bilge pumping system
consgting of at least:

a) For ships of length less than 20 m - one hand bilge pump having aminimum
capacity of 1 n/hr and one engine driven or independent, fixed power bilge pump
having aminimum capacity of 5 nt/hr;

b) For ships having length of 20 m and over - two fixed power driven pumps having
combined minimum capacity of 10 nv/hr.

Pumps and piping should be so arranged that any compartment can be drained and
that the overhaul of a pump should be possible without putting other bilge pumps out
of action.

For an exiging ship which can not meet the requirementsgivenin 7.1 and 7.2
consderation may be given to dternative arrangements to achieve an adequate safety
standard.

Portable pumps should not weigh more than 20 Kg.

Spaces connected to a permanently ingtaled bilge system should be provided with
suctions positioned so as to permit removd of flood water when the ship isheded to
15 degrees in ether direction.

Bilge pumps connected, or capable of being connected to the bilge system should be
capable of efficient operation with the ship heded to 30 degrees in ether direction.

Permanently ingtalled bilge piping should be arranged so as to prevent the transfer of
flood water from one compartment to another.

All bilge piping should be smooth bore and not less than 25mm in diametre; suctions
should be through strum boxes.

Portable pumps, their power supply and hoses, should be stowed in clearly marked
stowages, secured with quick-rel ease fastenings.

All bilge suction valves and pump discharge vaves in new sail training ships should be
of the screw down non return type. Bilge system pipes should be clearly marked as
such, and any bilge suction vave controls should be clearly identified with the
compartment served.

Through-hull bilge system discharges should be by way of nonreturn valves or a
syphon vave a the through-hull fitting.
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FLUID SYSTEMS

All permanently ingtalled tanks provided for containing fluid should be located on the
longitudina centreline or as close thereto as practicd, oriented fore and aft, and
located as low in the ship as possble. It isrecommended that fudl tanks be fitted with
divisons/ baffles to minimise free surface effect.

All permanently ingtaled tanks should be securely mounted and fastened to the ship
sructure, paying due regard to dynamic loads, differentid expansion, and eectrolytic
corrosion.

The materia of tanks and al components of afluid system should be compatible with
the fluid contained, neither being corroded by the fluid nor impairing the qudity of the
fluid.

All jointsin fluid systems should be positively secured using gpproved methods
appropriate to the materia of construction.

Any components of afluid system requiring periodic servicing or ingpection should be
readily accessible to permit ease of performing the required operation.

Fluid connections to tanks should be provided with vaves or cocksto permit isolation
of lesks or remova of system components.

Any component of afluid syssem should be designed with a safe working pressure of
1.5 times the norma maximum service pressure, paying due regard to any static heed
within the sysem.

All permanently ingtalled tanks containing replenishable consumables should be
provided with identified filling connections and watertight filler caps.

All permanently ingtalled tanks should be provided with ventsin accordance with the
Marine Machinery Regulations schedule XV Part 1 Div |11 Sections 78 to 89.

Any "grey water" overboard discharges should be by way of through-hull fittings
incorporating norreturn valves or shut-off cocks.

All permanently ingtaled fluid or vent piping connected to fuel or sewage tanks should,
to the maximum extent practical, be remote from accommodation spaces and normal
work gations. All such tank vents should have flame screens of non-corrosive materid
fitted & the exit.

All ship service drains should be ingtalled with aminimum fall towards the tank
connection of 5% unless fitted with a vacuum system.
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9 MACHINERY
9.1 Internal Combustion Engines

9.1.1 Every new ship should be fitted with a marine diesd engine and a sufficient supply of
fud capable of propdling itin acdm sea at a gpeed of minimum 6 knots for a period
of a least 24 hours. Shipsin which engines usng other fuds are ingtaled should be
subject to specia consderation of the Board in respect of fire safety provisons.

9.1.2 All engine seatings and securing arrangements, and their ship supporting structure
should take into congderation the loadings arising from an accderation of 2g in any
direction up to angles of hed of 60 degrees.

9.1.3 Thedesign of any engine, and the inddlation arrangement in the ship should permit
unrestricted operation at angles of hedl up to 15 degrees. All machinery should be
designed to operate when the ship is upright and when ligting at any angle up to and
including 15 degrees either way under gtatic conditions and 22.5 degrees either way
under rolling conditions and smultaneoudy inclined 7.5 degrees by the bow or stern
under pitching conditions

9.1.4 Inddlation of engines should permit full and ready accessto dl replenishment points,
system connections valves, and filters.

9.1.5 All fluid system connections to engines should be provided with cocks or vaves on the
hull 9de, to permit remova of the engine.

9.1.6 Space beneeth the engine should be arranged so as to contain any leskage of fluid,
and to provide adequate access for remova of such fluid accumulation.

9.1.7 Ingdlation of engines should ensure unrestricted supply of cooling fluids and
combugtion ar in accordance with the engine manufacturer's recommendations.

9.1.8 Combustion and cooling air should be ducted from the wegather deck, such ducts
being arranged so as to minimize the ingestion of spray or moisture.

9.1.9 Ventilation and cooling airflow should be provided by separate ducts, with equa
cross-section area provided for intake and exhaust. Where combustion air is drawn
from within the machinery space, the intake duct cross-section area should be
proportionaly increased.

9.1.10 All ventilation and combustion air ducting should be adequatdly supported and so far
as practica should not pass through any accommodation space.

9.1.11 Thecross sectiond areaof inlet ducts and of exhaust ducts providing
ventilation/cooling air only should be at least 22 sg.cm. for each metre of ship beam .
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9.1.12 Each engine should be provided with a means of speed control and stopping.
Instrumentation should be provided a the pogition from which the engine is normally
controlled, monitoring such parametres and marked with any manufacturer's limitations
as recommended by the engine manufacturers. Visud and audio warnings should be
provided in the event that fault conditions leading to engine failure devel op.

9.1.13 Engineswhich are normaly monitored and controlled from aremote station should be
provided with local means of control and monitoring.

9.1.14 Moving parts, hot surfaces and other hazards should be so installed and protected as
to minimise any danger to persons on board.

9.1.15 Exhaudt pipe runs should be as short as practical and any penetration of partitions or
of the ship hull should be adequatdly insulated. No dry exhaust pipes should be run
through spaces normally used for accommodeation.

9.1.16 No dry exhaust pipe should terminate within 1 metre of the weether deck, a
ventilation intake or asurviva créft.

9.1.17 Provison should be made for two-way communication between spaces containing
propulsion engines and the tation from which the ship is normally steered except if
consdered impractica by the atending surveyor.

9.1.18 All permanently installed engines should be capable of being started from a"dead
ship" condition while dongsde.

9.1.19 Engines used for ship propulsion should be ingtaled in enclosed spaces, which should
to the maximum extent practica be watertight and any bulkhead common with an
accommodeation space should be fire resistant and vapour-proof.(see 12.4.8)

9.1.20 Any dectricd equipment ingtaled in an enclosed machinery space should be of a
certified safe or intrindcaly safe type for use in the dangerous environment to which

the equipment may be exposed.

9.2 Transmission and Shafting

9.2.1 Engine power for propulsion should be transmitted through transmission and shafting
designed and ingtaled in compliance with TC accepted classfication society rules or
should be of adesign with arecord of at least 5 years safe operation in Smilar
instalation.

9.2.2 Transmissons should provide for ahead and astern propulsion including neutral mode.

9.2.3 Transmisson control should be adjacent to controls for the connected engine.

9.2.4 No shafting should penetrate accommodation spaces.
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9.2.5 Shafting should be designed and ingtaled so0 as to ensure that first order critica
(whirling) speed is not less than 110% of the maximum designed operating speed.

9.2.6 Shaft penetrations of the hull should be by way of stern glands and bearingsin
accordance with established practice and provided with the appropriate adjustment or
system for lubrication.
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10 ELECTRICAL SYSTEMS

10.1 General

10.1.1 Electricd arrangements should be such asto minimise risk of fire and eectric shock.
Particular attention should be paid to the provison of overload and short circuit
protection of dl circuits, except engine sarting circuits, which are battery powered.

10.1.2 Where generd lighting within the ship is provided by a centralised eectrica system, an
dternative source of lighting (e.g. battery operated escape lights sufficient to enable
persons to make their way up to the open deck) should be provided.

10.1.3 Electrica components and cables and wires of systems of dissmilar eectrica
characteristics should be kept separate to the maximum extent practica, and voltage
characterigtics should be identified at origination or the destination of the circuit.

10.1.4 All cables, connectors and terminations should be sized paying due regard to their
current carrying capacities; al cables carrying less than 55 volts should have stranded
copper conductors, flame retardant insulation and be of a suitable commercia grade
rated for at least 75° C service. For cables carrying over 55 volts, TC gpproved
marine cable should be employed.

10.1.5 All dectricd circuits should be provided with individua protection from the effects of
overcurrent by suitable rated fuses or circuit bregkers; both AC and DC circuit
breakers should be of manud re-setting “trip freg’ type.

10.1.6 All eectrica components and cabling exposed to the weether should be waterproof
and of non-corrosve materia. Any cable penetrations of ship structure on the wegther
deck should be by way of watertight connections.

10.1.7 Any dectricd power suppliesto navigation lights, steering systems or bettery charging
should include indication vishle to the control point in the event that supply hasfailed.

10.1.8 Thefunction of dl switches, fuses and circuit breakers should be identified.

10.1.9 The cabinets or enclosures of dl radios and eectronic devices, fud tanks and fudl
filling connections should be bonded to a bonding system which is connected to the
negative sSde of the dectricd system. All bonding conductors should be copper or
bronze.

10.1.10 Electrica wiring routing should, to the maximum possible extent, avoid any compass
or compass system component. Where such arouting is unavoidable, D.C. wiring
should be run in twisted pairs and be ingtaled following compass manufacturers
recommendations.

10.1.11 Lightning conductors should be fitted to each mast of non-metdlic ships and to each
meast of sted or duminium ships having wooden masts or topmasts except where the
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height of any antenna exceeds that of the masts and the antenna is equipped with
lightning arretors or other effective devices.

10.1.12 Lightning conductors should be composed of continuous copper tape or cable
having a cross sectiona area of not less than 25mm? (#4 AWG) and should be
continuous from a point 150 mm above the mast truck to a copper plate of not less
than 0.2 n7 in areafixed to the ked below the waterline in a manner thét it remains
immersed under dl conditions of hed and trim; the lightning conductor plate should
only be used for lightning conductor purposes.

10.2 D.C. Systems

10.2.1 D.C. systems should be of a two-wire type with insulated feed and return; systems of
more than 55 Volts should be in accordance with TP127.

10.2.2 Provided that enginesingdled in metalic-hulled ships are dectricaly isolated from the
hull, dl engine blocks may be usad as a common ground return for engine-mounted
electricd equipment.

10.2.3 Non-conducting exposed metd parts of dectrica equipment should be grounded to
the hull; in ships of wooden or reinforced plagtic hull congtruction, this grounding
should be by way of a continuous conductor terminating on the main engine or a
copper ground plate of areanot lessthan 0.2 m? fixed to the ked below the light
waterline so as to be fully immersed under dl conditions of hed.

10.2.4 All grounding connections should be of copper, readily accessible and securdly
fastened and protected as necessary against damage and dectrolytic corrosion.

10.2.5 In grounded distribution systems, the grounded side should be of negative polarity.

10.2.6 Didribution pands and switchboards should be located in well-ventilated areas
protected from rain or Soray which may enter through scuttles, vents or deck

openings.

10.2.7 The D.C. switchboard or distribution panel should include a voltmetre, an ammetre as
well asanindicator of battery charging.

10.2.8 The D.C. switchboard or digtribution pandl should aso provide indication of ship
circuits to which power is connected. This may be by way of switches incorporating
indicating lights

10.3 Battery Storage

10.3.1 Battery storage facilities are to be well Iabelled and indicate the hazard contained
within.
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10.3.2 Every battery asingaled should not move more than 25 mm when a pulling
force of 40 kg or twice the battery weight, whichever isless, is gpplied through the
centre of gravity, in each of the following five directions for one minute:

a veticdly;
b. horizontdly, fore and &ft; and
c. horizontally, to port and starboard.

10.3.3 No battery should be ingaled directly above or below afud tank, fue filter or fue line
fitting.

10.3.4 Batteries should not be ingtalled in accommodation spaces, or spaces containing
flammable stores. It isrecommended that batteries not be ingtaled in machinery
paces unless adequate arrangements are made for the dispersion of exhaust gases
generated by charging; it is aso recommended that batteries provided for engine
garting purposes be ingtdled adjacent to the engine, to reduce the length of
conductors.

10.3.5 Every metdlic fud line and fuel system component above the level of the top of an
ingtalled battery should be shielded with didlectric materid.

10.3.6 No battery should be installed such that metallic objects can come in contact with the
ungrounded battery terminds.

10.3.7 Baiteries of different types of congtruction, or using different eectrolytes, should be
secured in separate stowages.

10.3.8 The posdtive termind of a battery should be identified on the termind or on the battery
ca= near the termind with one of the following symbols:

a ‘POS';
b.‘P:or
c.'+ .

10.3.9 No battery termina connector should depend upon spring tension for its connection to
the termindl.

10.3.10 Vented batteries connected to a charging device with a power output of more than
2KW are to be housed in an adequatdly ventilated compartment assigned to batteries
only, or may be ingdled in a suitable box on deck.

10.3.11 Vented batteries connected to a charging device with a power output within arange

of 0.2KW to 2KW areto be ingtaled in accordance with 10.3.10, or may be
ingaled in abox within awd| vented machinery or smilar space.
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10.3.12 Theinteriors of dl compartments for vented batteries, including crates, trays, boxes,
shelves and other structurd parts therein are to be of a corroson resstant material and
if necessary covered with a suitable paint or lining materid.

10.3.13 Battery compartments and boxes should be provided with ventilation in accordance
with subsection 10.3.14 to prevent accumulation of dangerous flammable gasses
which may occur during the charging and discharging processes and due consideration
should be given to the protection of the battery (batteries) from environmenta
conditions.

10.3.14 Naturd ventilation may be provided for batteriesif ducts can be run directly from the
top of the compartment or box to the open air above, with no part of the duct inclined
more than 45° from the verticd; if naturd ventilation isimpractica, mechanica exhaust
ventilation for vented batteries should be provided where the quantity of air expdledis
at least equal to:

Q=110I'N

Where

N = number of celsin series

I = maximum current delivered to the charging equipment during gas
formation, but not less than 25% of the maximum obtainable
current in amperes

Q = quantity of ar expdled in litreshhr

10.3.15 All batteries permanently connected to the ship's eectrical systems should be
provided with a charging circuit, which should include arrangements to prevent
reversed polarity of the charging circuit and to prevent battery discharge through the
charging circuit.

10.3.16 Any permanently ingtalled batteries which may experience therma runaway should
be equipped with atemperature warning device which activates a didinctive audible
warning. The charging circuits should be provided with isolating switches or circuit
breakers.

10.3.17 Battery isolator switches should be provided to disconnect al permanently instaled
batteries from the ship's distribution system.

104 A.C. Systems

10.4.1 Preferred system characterigtics, to which this standard refers, are 120V, 60Hz, single
phase 2-wire insulated system, 120/240V, 60hz, single phase 3-wire with grounded
neutral or 3 phase, 3-wire ungrounded system.

10.4.2 The system should be polarized and conductors should be uniformly identified:
insulated ground conductors = green;
ungrounded conductors = black and/or red
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neutra = white,

10.4.3 Grounding conductors should be connected to the ground at only one point, the main
distribution switchboard (pand).

10.4.4 Circuit design should ensure that no circuit may be fed smultaneoudy by more than
one power source,

10.4.5 Any connector for the supply of shore power should be of weethertight design.

10.4.6 The power feed cable from a shore connection to the switchboard or distribution
panel should have a circuit breaker or fused disconnected switch located not more
than 3m inboard of the shore connection. A polarity indicator for DC or single phase
AC systems or athree phase sequence indicator should be fitted at the shore
receptacle or on the switchboard.

10.4.7 All power feed conductors, from on+board generators or shore connection should be
provided with over-current protection by common trip circuit breskers as follows:

120V single phase - both ungrounded conductors.
120/240V and 240V single phase - both ungrounded conductors,
120/240 or 120/208V three-phase - al ungrounded conductors.

10.4.8 Each branch circuit operating at voltages of 55 volts or over should be provided with
aswitch or circuit bresker with a pole for each conductor; any switch or circuit
bresker fitted should operate Smultaneoudy in the grounded conductor and the
insulated conductor.

10.4.9 All fuses or circuit breskers should be rated so as not to exceed the current rating of
the smdlest connected conductor; motors should be protected by devices which are
responsive to motor current.

10.4.10 On agrounded neutra distribution system ground fault circuit interrupters may be
used on sngle- phase circuits to protect personnel and equipment; ground fault
protectors may be used to protect equipment.

10.4.11 Transformers should be protected from short circuit on the primary side, and
protected from overload by devices ether ingtaled on the primary or secondary sde
st or rated less than 125 % of their respective currents.

10.4.12 The two wire branch circuit should not supply points which exceed 80% of the set
vaue of the branch circuit protection device.

10.4.13 The AC switchboard or digtribution pand should be provided with instrumentation
indicating generator voltage and current to indicate the state of insulation to ground.
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10.4.14 All systems of 120V and above should have cable insulation res stance tests carried

out upon completion of ingdlation.

10.5 Emergency Power Supply

10.5.1 In every ship, battery capacity should be sufficient to power the following equipment

smultaneoudy for 12 hours,

a) Emergency lighting on the weether deck at surviva craft deployment and
embarkation points,

b) Emergency lighting at each exit used as a primary means of escape to the weather
deck;

¢) Compeassillumination;

d) Oneradio transceiver, assuming atotal accumulation of 30 minutes transmission;

€) Any fire detection or extinguishing system which relies on eectrica power for its
effectiveness.

f) Where required by the collison regulations, the eectrica supply to the navigation

light pandl.

In the case of a ship engaged regularly on voyages of short duration, alesser period
than 12 hours specified above may be alowed.

10.5.2 Any of the requirements of 10.5.1 may be satisfied by loca batteries subject to

suitable arrangements to ensure their condition.
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11 STEERING GEAR

11.1 Itisrecommended that the primary steering position be located so that the person
conning the vessal has a clear view for the safe navigation of the vessdl, and be
provided with awhed or tiller postioned so asto permit full range of movement
without obgtruction.

11.2 Therudder should be so designed and positioned to maximize steering effectiveness
under al conditions including angles of hedl up to 60 degrees.

11.3 All steering gears, control cables, ropes or rods and pulleys or sheaves should be so
positioned and guarded as to minimise the possibility of jamming by loose objects, at
the same time providing access for ingpection and |ubrication.

11.4 Where means of power assistance for steering is provided, manua over-ride should
be possible and an indication of failure of power should be provided at the hdmsman's
dation.

11.5 All atachments and mountings of components of the steering gear should be of
adequate strength, taking into consideration the |oads associated with any power
assistance or mechanica advantage.

11.6 Incaseof afalureresulting in loss of primary steering gear, an emergency means of
seering should be available. Ingtructions for rigging and operating emergency steering
gear should be posted adjacent to the hedmsman's station.

11.7 Themain steering system should be capable of putting the rudder over from 35
degrees on one side to 35 degrees on the other side with the ship at its deepest
Seagoing draught and running ahead a maximum service speed.

11.8 If themain Seering System is power driven it should be capable of putting the rudder
over from 35 degrees on either side to 30 degrees on the other side in not more than
28 seconds with the ship at its degpest seagoing draught and running ahead at
maximum service speed.

11.9 Thedesign pressure used in caculating scantlings of piping and other steering gear
components subjected to interna hydraulic pressure should be at least 1.25 times the
maximum working pressure to be expected under the operationa conditions specified
in paragraph 11.7 taking into account any pressure which may exists in the low-
pressure Side of the system. Fatigue andysis may be needed in the design of piping
components, taking into account pulsating pressures due to dynamic loadsif required
by a TC inspector.
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12 FIRE SAFETY

12.1 General

12.1.1 To the maximum extent practicd, al materids used in the hull congtruction, surface
finishes, deck coverings and trim should be of low flame spread characteristic.

12.1.2 The deckhead immediately beneeth surviva craft sowages, and any adjacent
bulkheads, should be insulated with a 30-minute rated fire insulation.

12.1.3 Any access which may be used as a means of escape to the weather deck should be
congtructed to B-15 standard as defined in the Hull Construction Regulations.

12.1.4 No materid should be used in the congtruction, furnishing or decoration of
accommodation spaces which emits excessve amounts toxic smoke and toxic gases
when exposed to temperatures in excess of 60°C.

12.1.5 Notwithstanding the provisonsof 12.1.1, existing ships may retain any wood used in
accommodation spaces.

12.1.6 Every ship should be equipped with at least one powered fire pump driven by a
propulsion unit or independent source of power and should aso be provided with a
fire main, hydrants, hoses and nozzles.

12.1.7 There should be sufficient number of fire hydrants, each provided with one length of
firehose and located so that any part of the ship may be reached with an efficient
stream of water.

12.1.8 Fire pumps may aso be used as bilge pumps.

12.1.9 Thefireman, water service pipes and fire hydrants should be constructed so that
they will not corrode, will not be rendered ineffective by heat and be protected from
freezing.

12.1.10 Every ship should have a portable fire pump located outside the machinery space
and having a capacity of at least 1.1 n/hr equipped with a suction and discharge hose
aitable for usein fire fighting.

12.1.11 Any ducting carrying vapours or gases the temperature of which exceeds 60°C.
should be adequatdly insulated in way of any bulkhead or deck penetrations.

12.1.12 Any ducting carrying flammable or toxic vapours or gases should be constructed of
incombustible materia and should be securely supported and fastened.

12.1.13 To the maximum extent practica, eectrica components and components containing
flammable fluid should be separated by as great a distance as possible.
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12.1.14 Al fire detection and extinguishing equipment required by this sandard should be of
atype gpproved by anationd recognised testing authority and should bein
compliance with the Fire Detection and Extinguishing Equipment Regulations.

12.2 Living Spaces

12.2.1 Spaces used for messing and deeping should be provided with smoke detectors and
CO detectors with an audible darm.

12.2.2 At least one Underwriters Laboratories of Canada (UL C) approved, 4.5 L foam
extinguisher should be provided, secured in a prominently identified sowage, in each
compartment used for messing.

12.2.3 In each space containing deeping berths, at least one, 1 kg dry chemicd extinguisher
should be provided.

12.2.4 Atleast one, 4.5 L foam or 1 kg dry chemica extinguisher should be provided
immediately adjacent to any cooking gppliance.

12.2.5 Where messing, deegping and/or galey spaces are contiguous, the requirements for fire
extinguishers contained in para. 12.2.2 - 12.2.4 should be complied with asif the
paces were separate. Equivaent fire gppliances should be considered on their own
merit. Where mess areas are adjacent to machinery spaces, divisions between the
spaces are to be gas tight.

12.3 Fire Hazard Areas

12.3.1 Spaces used for storage of flammable materias such as paint or oil should be
provided with a certified safe type smoke detector giving an audible darm; the
detector should be certified for use in the dangerous environment to which it may be
exposed.

12.3.2 A minimum of one 9L foam or equivdent A, B or C type multi- purpose extinguisher
should be provided for every 15 min length, immediately adjacent to the entrance of
any space in which flammable materids are stored, secured in a prominent sowage
(seefollowing Table for extinguishers equivaencies).

12.3.3 Theinterior surfaces of the boundaries of spaces in which flammable materids are
stored should be constructed to B-15 standard.

12.3.4 The exposed surfaces surrounding installed cooking and/or heating appliances should
be of, or protected by, incombugtible materid.

12.3.5 At least one 4.5 kg dry chemicd fire extinguisher or equivaent should be provided for
each pantry / galey having cooking fecilities.
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12.3.6 Provison should be made to positively exhaust cooking vapours to the atmosphere;
means should be provided to permit the remova of any accumulation of oil or grease
from the exhaust duct. The ventilation trunking should be provided with a means of
wegthertight closure. The trunking should be incombustible and should be insulated in
way of any structura penetrations.

TABLE 1: EQUIVALENTS FOR FIRE EXTINGUISHERS

Type Water Foam Carbon Dioxide | Dry Chemical

L) L) (kg) (kg)

A 9 9 2

multi-purpose

B 9 7 4.5

B 46 16 9

B 76 23 14

B 151 45 23

C 2 1

C 7 4.5

12.4 Machinery spaces

12.4.1 Any space containing machinery should be provided with afire detection device giving
an audible darm which can be heard outside of the machinery spaces aswel avisud
sgnd; the detector should be re-settable, and should include atest facility.

12.4.2 Any space containing machinery should be provided with afixed fire extinguishing
systemn, which may consigt of a portable extinguisher, with two charges each capable
of total flooding of the space with carbon dioxide or TC approved equivdent fire
extinguishing medium. Means should be provided to clase openings which would
admit ar into such spaces.

12.4.3 Fixed fire extinguishant discharge should be from one remote control, which should be
provided with a positive guard, clearly labdlled, in a control point position.

12.4.4 Fixed fire extinguishant should be stored in securdly fastened containers with a pogtive
identification outside the space being protected; containers should be provided with a
positive indication of their contents except in the case of CO, systems where pressure
does not permit such indication. All systems should be recertified annudly.
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12.4.5 Notwithgtanding 12.4.3, if the primary means of activating discharge of extinguishant
iselectrical, amanua means of activation should aso be provided.

12.4.6 When the ship is congructed of wood, the exposed surfaces within the engine space
should be treated with an gpproved flame retardant coating of intumescent paint or
equivaent.

12.4.6 When the ship is constructed of fibreglass reinforced plastic (FRP) flame retardant
additives should be incorporated in the exposed layer of resn within the engine space
or thefind layer of hull lay-up should be of woven rovings. When either of these has
not been done, the gpplication of an intumescent paint may be accepted as providing
equivaent protection

12.4.8 Any boundaries of machinery spaces which are adjacent to accommodation spaces or
escape routes should be insulated to at least B-15 standard and such spacesin new
sal training ships should be gas-tight.

12.4.9 Any dectricd equipment ingaled in a machinery space should be of atype so
enclosed and protected as to prevent the escape of sparks.

12.4.10 Penetrations of boundaries of machinery spaces should not impair the fire safety of
such boundaries.

12,5 Fuel Systems and Stowages

12.5.1 Fud ail used in fixed ingdlations, should have aflash-point of no less than 60°C
(closed cup test). It isrecommended that oil fuel tanks be located outside of
machinery spaces and be constructed of stedl.

12.5.2 Each fud line penetrating a machinery space boundary should be provided with a
remote control shut-off vave fitted on the tank or, where impractica, with aclearly
identified rgpid acting shut-off vave immediately outside the machinery space, ensuring
ready accessto such vavesat dl times.

12.5.3 Any gasoline required to be carried as fud for surviva craft engines should be kept to
the absolute minimum and should be securedly stowed on the weether deck, clear from
any norma work area, and appropriately placarded.

12.5.4 Gasoline stowages should be of brass, bronze, plastic or other materia which will not
generate sparks and which isimpervious to gasoline.

12.5.5 Any tanks used for the stowage of gasoline should be to a standard approved by
C.SA.

12.5.6 Portable fuel tanks should be secured so that when full, they will be retained a angles
of hed up to 60 degrees and under loads associated with 2g acceleration.
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13 LIFE SAVING AND EMERGENCY EQUIPMENT

13.1 Survival Craft

13.1.1 Every ship should carry survivd craft which may include ether emergency bodts,
liferafts, inflatable or rigid, or a combination thereof.

13.1.2 Surviva craft should be provided in such numbers and capacity to accommodate at
least the total number of persons on board. In addition, in the event of any one liferaft
being logt or rendered unserviceable, there should be sufficient survival craftsto
accommodate the total number of persons on board.

13.1.3 The means of securing surviva craft should be of sufficient strength to withstand
acceleration forces of up to 2g in any direction with the ship hedling up to 60 degrees.

13.1.4 Survivd craft should be capable of rapid release from their stowages without the need
for specid tools; where necessary, means of operating release mechanisms should be
clearly described at the ssowage. These ingtructions should be in pictographic form.

13.1.5 Each survivd craft should be equipped with a painter of adequate strength and length
to hold the craft secured adongside with the ship heded up to 60 degrees. This painter
should be secured to the ship at dl times.

13.1.6 Inflatable liferafts should be carried in gpproved containers, and should be equipped
with hydrogtatic release units and stowed in such amanner as to dlow the container to
float free without hindrance from vessd’s structure, rigging or other items of
equipmen.

13.1.7 Boats should be stowed completely equipped, rudder and tiller shipped, and with
oars, rowlocks or loose equipment securely stowed. Where so equipped, boat
engines, fud tanks and batteries should be maintained in the boat ready for usein case

of emergency.

13.1.8 All boats should be marked permanently with the ship's name and port of regisiry with
characters not less than 75 mm high, in a colour contrasting to the background.

13.1.9 Sparefud tanksfor survivd craft engines should be securdly stowed in aclearly
identified stowage on the weether deck; if the slowage is enclosed, it should be
provided with a vent whose discharge is remote from any norma working station and
which isfitted with a protective flash screen. All boats should have affixed retro-
reflective tape in accordance with requirements of the Canadian Generd Standards
Board.

13.1.10 The spare fud tank stowage should be provided with means of containing any fuel
leakage.
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13.2 Lifejackets

13.2.1 Every ship should carry Transport Canada approved lifejackets sufficient for 125% of
the persons on board.

13.2.2 Lifgackets should be securely stowed in readily accessble and clearly identified
sowages. Lifgackets should be marked with the ship’s name and port of registry.

13.2.3 Lifgacket sowages should afford maximum protection againgt mechanica damage
and atmospheric deterioration of the lifgackets, and shoud be remote from any
potentially hazardous location.

13.3 Other Life Saving Equipment
13.3.1 Every ship should carry aminimum of 3 Transport Canada approved lifebuoys.
13.3.2 At least one lifebuoy on each side is to be equipped with:

a) awhidle
b) a sdf-igniting light and sAf-activating snoke sgnd; or
c) asdf-igniting light thet is visble by day or night;

and at least one other lifebuoy on each sdeisto be equipped with a buoyant line of
not less than 30 min length.

13.3.3 All lifebuoys should be arranged so that they may be released clear of the side of the
ship by aquick-release device and should be located in readily accessible stowages
close to the Sde of the ship, spaced gpproximately equidistantly aong the length of the
wesather deck in the norma working area.

13.3.4 Every ship should carry a man overboard (MOB) pole.

13.3.5 Every ship should carry an efficient fixed or portable searchlight suitable for usein
MOB search and recovery operations.

13.3.6 Every ship shoud carry aboarding ladder, scrambling net to at least 600 mm below
the waterline or some other means of permitting the retrieva of persons from the water
and alife ding rigged to pick up from the water abody of at least 100 kg.

13.3.7 Every ship should carry aminimum of 6 distress flares of type A or type B or type C
and aminimum of 6 distress Sgnals of ether type A, B or C or type D, carriedina
westhertight buoyant stowage on the weather deck.

13.4 Emergency Equipment
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13.4.1 Every ship shoud carry at least one approved first-aid kit.

13.4.2 Every ship should be fitted with an eye wash gtation conveniently located adjacent to
the battery maintenance area.

13.4.3 Every ship should carry asall repair kit containing sail materid, thread, sailmaker's
pams, needles, cringles, fids and marline spikes as appropriate to the sails carried.

13.4.4 Every ship should carry such tools and materid relevant to the materid of hull
construction which may be required to cover or patch damage or lesks.

13.4.5 Every ship should carry means of effecting repairs to the steering system, including an
emergency tiller or equivaent.

13.4.6 Every ship should carry wire cutting equipment for use in the event of dismagting.

39



TP 13313E
14 COMMUNICATION EQUIPMENT

14.1 Radiocommunication

14.1.1 Every ship should comply as appropriate with the Ship Station Radio Regulations
(SSRR), as amended and, the Ship Station Technicd Regulations (SSTR), as
amended, and with the following provisons of this standard which exceed or
complement these regulations.

14.1.2 Every ship should carry at least one VVHF radiotelephone capable of transmitting and
recelving on 156.8 MHz and marine communication frequencies appropriate to the
areaof operation. The ship should therefore comply with the VHF Practices and
Procedures Regulations.

14.1.3 Any ship intending to operate beyond the coverage area of a VHF coast station
should carry at least one MF radiotelephone capable of transmitting and receiving on
2182 KHz, and capable of two-way communication with ship and shore gations
within MF range.

14.1.4 Every ship should carry at least one portable VHF two-way radiotelephone for usein
the event of having to abandon ship. Portable VHF radiotel ephones intended for this
purpose should be securely stowed and readily accessible at the position from which
the ship is normally navigated. The portable radiotelephone should be waterproof (or
sedled in awaterproof container). Each portable radiotelephone should have a
dedicated primary battery for use only in an emergency (with breskable sedl to
indicate that it has not previoudy been used). The portable radiotel ephone should be
cgpable of operating on VHF channd 16 and at least one additiona channd.

14.1.5 Shipsintending to navigate beyond Home Trade IV or Minor Waters as defined in the
Home-Trade, Inland and Minor Water V oyages Regulations for periods in excess of
24 hours should carry at least one 406 type emergency position-indicating radio
beacon (EPIRB) stowed in such amanner that it will be protected from damage ready
for immediate use and for placing into the surviva craft, but will float freein the event
of the ship anking. The EPIRB should meet the requirements of the SSTR section
58.01.

14.1.6 Radiotelephone antennae should be equipped with ameans of grounding for usein
electric sorms, or should be protected by lightning arrestors or protective gaps.

14.2 Visual Signals

14.2.1 Ships should carry one daylight signdling lamp, cgpable of operating independently of
the ship's main dectrica sysem. The lantern should normally be stowed in the main
navigation postion.

14.2.2 Every ship should carry one set of flags of the Internationa Code of a Size suitable for
sgndling.
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15 NAVIGATION EQUIPMENT
15.1 General

15.1.1 Every ship should comply as appropriate with the Navigating Appliances and
Equipment Regulations and the Charts and Publications Regulations. In addition to the
provisons of the preceding regulations, al ships should comply with the provisions of
this Standard that exceed such regulations.

15.1.2 Every ship should be equipped with a compass, capable of being corrected, and
located in a position such that the compass card is readily visible by the hdmsman at
the primary steering position. The compass should be fitted with apelorus or if not, a
separate hand bearing compass should be provided.

15.1.3 Every ship should be equipped with an eectronic means of measuring water depth
continuoudy; in addition, a hand lead line, provided with traditiona markings, of not
less than 20 fathom length and with alead, capable of being armed, of not lessthan
3.2 Kg, should be provided.

15.1.4 Every ship should carry the latest editions, corrected up to date of the following
publications gppropriate to the operating area:

a) Charts

b) Tide and Current Tables
C) Lig of Lights, Buoys and Fog Signals

d) Saling Directions

€) Noticesto Mariners

f) Radio Aidsto Marine Navigation

g) Internationd Code of Signds

h) Code of Nautical Practices

i) Watchkeeping Standards (TP13067)

15.1.5 Any ship intending to navigate out of sight of land for more than 24 hours should carry
asextant and a chronometre or efficient time piece and, in addition to the publications
quoted in 15.1.4, nautica dmanacs and tables.

15.1.6 All magnetic compasses and any sextants, chronometres and time pieces carried,
should be provided with appropriate correction data.

15.1.7 Due provison should be made to prevent damage or therisk of firein the event of
lightning striking antennae or conductors of any navigation equipment.

15.1.8 Every ship should carry aminimum of one GPS and aradar system.

15.1.9 Every ship should carry alog book.
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15.2 Lights, Shapes and Sound Signals

15.2.1 Every ship should comply with the Collison Regulations and with the following
provison of this Standard which exceed or complement these regulations.

15.2.2 Every ship should be adle to exhibit lights and day shapes as required by the Collison
Regulations, induding:

a) 2adl-round red lights near the top of the tallest madt,
b) 1dl-round white light in the fore-triangle.

By day, the lights required by a) and b) should be replaced by 2 black ballsand 1
black bal, respectively.

15.2.3 Thelights required by the Callision Regulations should be eectricaly powered; in
addition, aduplicate st of Sddights, stern light and masthead lights, if applicable, with
an dternative source of power should be provided together with secure means of
mounting.
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ANCHORS AND CABLES

Every ship should be provided with at least two high holding power (HHP) anchors
and cablesin accordance with the following table of minimum sizes. The anchor Szes
given in the table are for HHP typesie. spade, plough, etc.

The requirements shown in the table below are for ships of normd sailing yacht form.
Where such ships have an unusudly high windage, such as heavy rigging, viz. square-
rigger, or large superstructures, the weight of each anchor should be increased by
25%. The diametre of the anchor cable should be gppropriate to the weight of the
increased Sze of anchor.

If afisherman type of anchor isto be provided, the weight from the table should be
increased by 75% but the diametre of the anchor cable need not be increased.

The length of each anchor cable should be appropriate to the operating area but in any
event should not be less than 55 m for both the main and kedge anchors. The anchor
cable for the main anchor should be of chain or equivaent and for the kedge anchor
may be of rope. Where the anchor cableis of rope, there should be at least 5 m of
chain between the rope and the anchor. At least one anchor should be provided with a
permanently secured rode, the outboard end of which should terminatein chain, and
the bitter end should be permanently secured to the ship.

The ship should be provided with a towline of not |ess than the length and diametre of
the kedge anchor cable. The towline may be used as awarp for the kedge anchor.

Where an anchor weighs more than 50 kg, an adequate windlass should be provided
for working the anchor.

There should be a strong securing point on the foredeck and afairlead or roller at the
bow which can be closed over the cable.

Provision should be made to securely fasten each anchor when stowed or catted.

Every ship should have ameans of emergency anchoring with no power availadle.
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Length Anchor Weight Anchor Cable Diameter
Ovedl
Man Kedge Man Kedge
Chain Rope | Chan | Rope
(metres) (kg) (kg) (mm) | (mm) | (mm) | (mm)
Upto9 15 8 8 12 6 10
10 17 9 8 14 8 12
11 20 10 8 14 8 12
12 23 12 8 14 8 12
13 26 13 9.5 16 8 12
14 30 15 9.5 16 8 14
15 34 17 9.5 -- 8 14
16 38 19 11 -- 8 14
17 44 22 11 -- 8 14
18 50 25 11 -- 9.5 16
19 56 28 12.5 -- 9.5 16
20 62 31 12.5 -- 9.5 16
21 69 35 12.5 -- 11 16
22 76 38 12.5 -- 11 16
23 83 42 14 -- 11 16
24 90 45 14 -- 11 16
NOTES
1 Chain cable diametre given isfor short link. Where stud link cable isto be used, the
diametre may be modified in accordance with the bresking load.
2. The rope diametre given isfor nylon. Where other fibres are to be used, the diametre
should be modified in accordance with the bresking load.
3. Where a heavier kedge anchor is provided, the weight of the main anchor may be

reduced provided the combined weight of both anchorsis not less than 160% of the
main anchor weight.
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MISCELLANEOUS MARINE EQUIPMENT

Every ship should be provided with a minimum of two bollards with adjacent fairleads
for each Sde of the weather deck.

Every ship should be provided with an adequate deck fitting suitable for accepting a
hawser for towing the ship.

An inclinometer should be fitted on the ship's centre line, in or adjacent to the steering
position, control point or chartroom.

Every ship should be equipped with an anemometer, which may be fixed or portable.
Every ship should be equipped with a barometer.

Every ship should carry binoculars.
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18. ACCOMMODATION
18.1 Living Spaces

18.1.1 In every ship intended to sail on overnight voyages, each person on board should be
provided with abunk and an easily accessible sowage areafor sowing dry clothing
and persond effects.

18.1.2 Bunks may bein tiers, provided that berths have a minimum verticd spaceof 600
mm. It isrecommended that overlgp does not exceed 60% for bunks having small
verticd spacing.

18.1.3 Each bunk should be designed to accept aleeboard or leecloth.

18.1.4 Each bunk should be immediately adjacent to agangway or passageway leading to an
escape route.

18.1.5 Hammocks may be substituted for bunks, provided that they do not sgnificantly
obstruct movement; appropriate stowages for hammocks should be provided.

18.1.6 Every living space below the weather deck should be provided with at least two
escape routes, a least one of which should be directly to the weather deck.

18.1.7 Itisrecommended that routes leading to the weether deck from living spaces be
located as far as practica from a potentid fire source, and as close as possible to the
longitudind centreline.

18.1.8 No space should be used as living space forward of 5% of the waterline length,
measured aft from the stem at the waterline.

18.1.9 Adequate provison should be made for hanging and stowing wet clothing, so far as
practical in spaces not normally designated as living space.

18.1.10 Living spaces should be adequately lighted and ventilated; al openings which may be
used for natural ventilation should be provided with effective means of closure;
openings in weather deck should be capable of wegthertight closure; side scuittles
should be capable of watertight closure.

18.1.11 Adequate containers for garbage should be provided in living spaces.

18.2 Toilets and Washplaces

18.2.1 A minimum of one toilet space should be provided for every 15 persons on board;

toilet spaces should be totaly enclosed and should be provided with ventilation
providing not less than 10 air volume changes per hour.
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18.2.2 All toilets should be of an approved marine type; where seawater is used for flushing,
the seawater inlet should be immediately adjacent to the toilet and provided with a
shut-off cock or valve a the through-hull fitting.

18.2.3 At least one hand-basin should be provided for every 15 persons on board; any
sea-water inlets should be by way of a shut-off cock or valve at the through-hull fitting
adjacent to the hand-basin.

18.2.4 All sewage and grey water should be effectively drained to respective holding tanks
(see Section 8) if required by law.

18.3 Galleys

18.3.1 Every ship intended to sail on overnight voyages should be equipped with agdley
containing cooking facilities, food storage facilities with temperature control
commensurate with food to be stored, appropriate food preparation area, and
wash-up area.

18.3.2 Cooking, refrigeration and heating appliances may use any fuel except gasoline, or be
electricaly powered. Liquid or gaseous fud should elther be provided from aremote
bulk storage, or should be limited to quantities not exceeding 2 | (liquid) or 500 grams
(gaseous) fud directly connected.

18.3.3 Bulk storage of cooking fue should be supplied to the galey area by appropriate
piping securdly fastened, and routed to the maximum practica extent clear of other
accommodation spaces. Pipe penetrations of any bulkheads or decks should be
through protective glands to minimise any chafing. Piping and appliancesto be used
with Liquefied Petroleum Gas (LPG) or Compressed Natural Gas (CNG) for cooking
purposes should meet at least the Nationa Fire Protection Association (NFPA) or
American Boat & Yacht Council (ABY C) standards.

18.3.4 Cooking stoves may be arranged in gimbds or fiddles which can be locked when the
ship isaongsde, and fud connections should be arranged to compensate for relative
movement. Stoves should provide adequate protection againgt spillage by use of
fiddles.

18.3.5 Where gaseous fud is used, the galley area should be protected by an
appropriate vapour detector, appropriately located, which provides an audible darm
and activates a supply shut-off vave at the storage point.

18.3.6 Gaseous fud should be contained in approved containers in a space directly open to
amosphere and adequately secured against |oads associated with 2g at angles of hedl
up to 60 degrees. Where multiple containers are used, they should be connected to a
common supply line through isolating vaves immediately downstream of the
containers.
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18.3.7 Theingdlation of the gaseous fuel systems should be carried out by a Canadian Gas
Associgtion certificated technician.

18.3.8 All food storage and cooking facilities should be adequately secured, and provide for
retention of food or containers, to withstand loads associated with 2g at angles of hedl
up to 60 degrees.

18.3.9 The gdley should be ventilated, and the ventilation trunking should be provided with a
means of weethertight closure. The trunking should be incombustible, and should be
insulated in way of any Sructurd penetrations.

18.3.10 Every gdley should be provided with adegquate number, size and type of fire

extinguishers, but in no case less than one 4.5 litre fire extinguisher of gppropriate
type.
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19. PROTECTION OF PERSONNEL

19.1 General

19.1.1 The surface of the working deck should be norntdip. Acceptable surfaces are:
unpainted wood; a non-dip pattern moulded into FRP, non-dip deck paint; or an
efficent non-dip covering. Particular attention should be paid to hatch covers where
these are fitted on the working deck and to doping coachroof sides where these
effectively condtitute aworking deck when the ship is heded.

19.1.2 A toerail of not lessthan 25mm in height should be fitted around the working deck.
19.2 Bulwarks and Guard Rails

19.2.1 The perimetres of weather decks should be fitted with bulwarks, guard rails or guard
rope of sufficient strength and height.

19.2.2 In generd, taut double guard rails with the upper rail or rope a a height of not less
than 600mm above the deck should be fitted around the perimetre of the weather
deck. They should be supported at intervas not exceeding 2.2 m.

19.2.4 If the cockpit opens &ft to the seq, additiond guard rails should be fitted so that there
isno vertica opening greater than 500mm.

19.2.5 There should be afixed bow pulpit forward of the forestay of at least the same height
asthe guard rails except in way of a substantial bowsprit for which an appropriate
netting should be provided.

19.2.6 There should be sufficient hand holds and grab rails within the accommodations
including access stairways and ladderways to dlow safe movement throughout
accommodation spaces at dl times.

19.3 Safety Harnesses

19.3.1 One safety harness, which may be rapidly attached to, and detached from the lifdines
should be provided for each person on board.

19.3.2 Dedicated lines should be provided, stowed securely on the weather deck, for use as
lifdlinesin heavy weether, of sufficient length to extend fore and aft dong the deck on
each sde dong the norma working area.

19.3.3 Provisons should be made on the weather deck to adequately secure the lifdinesto

provide maximum assstance to crew movement with minimum obstruction to haiches,
aurvivd araft or handling running rigging.
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19.3.4 Fagtening points for the attachment of safety harness should be provided in the
following postions;

a) close to the companionway; and
b) on both sdes of the control station.

19.3.5 Efficient means of securing the lifelines of safety harnesses should be provided on
exposed decks.

19.3.6 Every ship should be fitted with grab rails on the sdes and ends of deck houses.
19.4 Fall Arrest Systems

19.4.1 Every person who works aoft should wear an approved full body fal arrest harness
and betraned initsuse.

19.4.2 The D-ring atachment point should not be below the person’s centre of gravity.

19.4.3 Lanyards attached to harnesses for working aoft should not be longer than three feet,
or equivaent metric length, unless equipped with a shock absorber.

19.4.4 Lanyards and carabiners should be CSA approved, equivaent to or exceeding their
safety specifications.

19.4.5 Chest harnesses are acceptable for work on deck.

19.4.6 Every mast and spar upon which crew members may be required to work in the
norma course of sailing should be provided with attachment points for fal arresting

devices.

19.4.7 Onefadl arresting device should be provided for each crew member required to work
more than 2 m above the weather deck.

19.4.8 Yard jackstays and hardware employed should be capable of handling al associated
loads.

19.4.9 Attachment points should be provided to enable individuds to traverse safely the
futtock shrouds while attached.

19.5 Safety Procedures
The master of asall training ship carrying trainees should ensure that each trainee:

a) assoon aspracticd after joining the ship for the first timeis given ingruction
designed to make him familiar with the layout of the ship; and
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b) assoon as practicd after joining the ship and at intervals thereafter not exceeding
one week is given training in safety procedures, including the use of fire fighting
and life saving gppliances of the ship.
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APPENDIX A: SAMPLE STABILITY INFORMATION BOOKLET

A1l GENERAL PARTICULARS

Ship'sname

Officid Number!

Port of Registry*

Owner's Name and Address

Class

Builder

Date Construction Started

Dimendons

Length overdl including bowsprit metres
Length metres
Length on waterline metres
Maximum beam metres
Depth? metres
Displacement fully laden tonnes
Draught fully lader’ metres
Minimum freeboard metres
Gross tonnage

! These only apply if the vessel is registered.

2 If standard design.

® Depth is measured form dect at side to underside of keel amidships or to bottom of canoe body
where a fin keel is fitted.

* Where a fin keel is fitted, draught should be presented to the underside of keel and to the
underside of canoe body 52
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ARRANGEMENT OF SECTIONS

This booklet is arranged in sections so that the most essential matters are brought to
the user's attention firgt.

Section 1- Operational I nformation This section contains guidance intended to
ensure that the level of stability may be judged with reference to a recomrnended
maximum steedy angle of hed to prevent downflooding in gusts and squalls,

Section 2 - Technical Data and L oading Conditions This section detailsthe
loading conditions upon which the recommended hedling angles are based.

Section 3 - Reference I nformation This section contains basic information which is
necessary for the calculationsin Sections 1 and 2. It is not necessary for the skipper
to refer to this part but the Beaufort scae and the metric/imperid conversion table
may be useful.
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A3 SECTION1: OPERATIONAL INFORMATION

A 3.1 ARRANGEMENT OF TANKS AND BALLAST

Figure 4: Tank and Ballast Arrangement

1 Fuel tank (port)

2. Fuel tank (starboard)
Fresh water tank
Fresh water tank

Sewage tank

o a0 b~ W

Lead ballast keel (18 tonnes)*

Draughts are referred to an extension of the underside of keef?
All other vertical locations are referred to BASE®

All longitudinal locations are referred to MIDSHIPS

Trim is defined as: Draught Aft - Draught Fwd

Design trim = Rake of kedl = 1.10 metres

! The location of all permanent ballast must be shown, and the weight stated if known

% If a vessel has draught marks, their location should be defined here and draughts quoted
throughout the booklet should correspond to those locations. Otherwise, draughts may be
quoted at the perpendiculars as shown above. Draughts may be referred to the underside of keel
or, in the case of a fin or keel with a curved underside, to DWL.

% Vertical centres of gravity may be referred to DWL or, preferably, the underside of keel amidships
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A 3.2 SAIL PLAN

Height of
Sail Area Centroid
m’  Above Base
m
1. Nol lib 125 132
2.No.2lib 70 11
3. Staysail 45 10.
4, Mainsail 100 131
5. Mizzen 40 10.3

6. Storm Jib 27
7. Trisail 28

\\ ~ e

Figure 5: Sail Plan
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A 3.3 Angles of Deck Edge Immersion and Downflooding

Table 3: Angles of Deck Edge Immersion and Downflooding

DESCRIPTION AREA OF ANGLES OF IMMERSION
OPENING
e 100% Consumables10% Consumables
degrees degrees
Deck edge -- 24 27
Main companionway 0.80 84 89
Fwd companionway 0.65 92 97
Aft skylignt 0.11 63 70
Fwd skylight 0.11 52
57
Gdley vent? 0.01 45
47

Criticd downflooding is deemed to occur when the lower edges of openings having an

aggregate area (in nt )greater than
displacement (in tonnes) are immersed e 65 =0.04n?
1500 1500

Thusimmersion of the gdley vent is not regarded as critical and it is the irnmersion of
the forward skylight which defines the critical downflooding angle referred to in this
booklet.

The master should note that the presence of the vent and skylights significantly reduce
the ability of this vessd to withstand downflooding and with these openings securely
closed the safety of the vessel is enhanced congiderably.

L While immersion of small openings may not be considered critical by the regulations, their
angles of immersion should be brought to the attention of the master, particularly if they are low.
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A 3.4 Notes on Stability for the Guidance of the Master

1. Compliance with the stability criteriaindicated in the booklet does not ensure immunity
against capsizing regardless of the circumstances or absolve the master from his
responsibilities. Masters should therefore exercise prudence and good seamanship having
regard to the season of the year, experience of the crew, weather forecasts and
navigational zone, and should take appropriate action as to the speed, course and sail
setting warranted by the prevailing conditions.

2. Before a voyage comrnences, care should be taken to ensure that sizeable items of
equipment have been properly stowed to minimize the possibility of both longitudina and
transverse shifting under the effect of accelerations caused by pitching and rolling, or in
the event of a knockdown to 90 degrees.

3. In adverse wesather conditions and when there is the possibility of encountering a severe
gust, squall or large breaking wave, al exposed doors, hatches, skylights, vents, etc.
should be closed and securely fastened to prevent ingress of water. Storm boards etc.
should be erected and fitted.

4. The amount of sail carried is at the discretion of the Master and his decision will have to
take into account many factors. In assessing the risks of downflooding, the Master
should be guided by Figures6 and 7.

a) Figure 6 shows the maximum recommended steady hedl angle to prevent
downflooding in gusts. Operation of the vessel at a greater hedl angle would result in
downflooding if it were to encounter the strongest possible gust in the prevailing
turbulent airstream, which could exert a heeling moment equal to twice that of the
mean wind.

b) Figure 7 shows the maximum recommended steady heedl angle to prevent
downflooding in squalls. Operation of the vessel at a greater heel angle would result in
downflooding if it were to encounter the heeling effects of a squall arising from a
storm cdll or frontal system which may result in a hegling moment many times greater
than that of the mean wind. For this reason the master should have regard to the
maximum steady heel angle curves presented for a range of squall speeds.

5. By using the readings from his inclinometer and anemometer a Master is able to
detemmine the degree of risk of capsize in gusts or squalls which may occur in the
prevailing weather system. He may then decide to shorten sail together with other
actions he considers necessary.

6. Additional care should be taken when sailing with the wind from astem as, in the event of

the vessel broaching or a gust striking the vessel on the beam, the heeling effects of the
wind may be increased to a dangerous level when the preceding hedl angle was small.
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A 3.5 Maximum Steady Heel Angle to Prevent Downflooding in Gusts.

Figure 6: Maximum Heel Angle, Gusts
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Gusting Conditions

When salling in asteady wind the vessel hedlsto the angle a which the heding arm
curve intersects to GZ curve. When struck by a gust the hed angle will increase to the
intersection of the gust heding arm curve with the GZ curve. The heding moment
increases in proportion to the square of the apparent wind speed.

Operation of the vessdl a amean hed angle not greater than 27 degrees ensures
sgnificant downflooding openings would not be immersed if it were to encounter the
srongest gust in the prevalling turbulent airstream which could exert a heding moment
equd to twice that of the mean wind (i.e. mean gpparent wind has increased in
velocity by 1.4).
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A 3.6 Curves of Maximum Steady Heel Angle to Prevent Downflooding in

haximum steady heel angle to
prevent downflooding in squalls
40
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Figure 7: Maximum Steady Heel Ange, Squalls

SQUALL CONDITIONS

Curves of maximum steedy hedl angle indicate the range of mean or seady hed angles
beyond which the vessel will suffer downflooding in the event of a sgudl.

Operation of the vessd in cyclonic conditions particularly in the hours of darkness, where
severe gqudls are imminent requires the recommended maximum steady hed angle to be

reduced depending on the mean apparent wind speed in accordance with the curves
presented above.
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A 3.7 Examples Showing the use of the Maximum Steady Heel Angle

Curves
20 Knot Squall] 45 Knot 60 Kot
Squall Squall "y
<40
Steady /
Moeran 35 % 'd
Heel
Angle
[Degrees) 30
25 i Fi

20 /B/
ALY
/

/
A

20 a0 0 50 &0

hdean Apparent Wind Speed -- Knots

Figure 8: Maxiumum Steady Heel Angle Curves

Example A

The yacht is reaching, with a steady apparent wind speed of 16 knots. The mean heel
angle is 15 degrees. Forecasts and visible cumulo-nimbus clouds suggest squalls may be
imminent. By plotting the hedl angle and wind speed (point A in Figure 8) the indication
isthat the vessd will be in danger of hedling to the downflooding angle in squallsin 30
knots. In order to increase safety from downflooding, say, to withstand squalls of up to
45 knots, sails should be handed or reefed to reduce the mean hedl angle to 7 degrees
(point Al in Figure 3) or less.

Example B

The yacht is beating in gusty conditions with a mean apparent wind speed of 30 knots.
The mean hed angle is 20 degrees. No squalls are expected. The hed angleis
significantly less than 27 degrees, the maximum recommended steady hedl angle, and
there is therefore a good safety margin against downflooding in a strong gust. Plotting
these values of wind speed and hedl angle (point B in Figure 8) aso indicates that the
vessel would not be vulnerable to downflooding in asqudl unlessit resulted in awind
speed in excess of about 50 knots. There is thus no need to reduce sail area on the
ground of ability.

Note: Appropriate examples should be presented for the Master, to enable him to
interpret the meaning of these curves and understand their use.
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A4 SECTION 2: TECHNICAL DATA AND LOADING CONDITIONS

A 41 Freeboard Marks

Depth from underside of kedl to top of wood deck amidships 3.88 metres
Maximum fully laden draught amidships 2.72 metres'
Minimum freeboard amidships 1.16 metres

Top af wood deck at side amidships
——

i! LR ram

Figure 9: Freeboard Markings

A 4.2 Tank Capacities

TANK CAPACITY WEIGHT LCG VCG FSM
m Tonnes mfWdbase  Mabove tonnem

FuelP 1.06 092 -2.4 2.03 0.13

FuelS 1.06 0.92 -2.4 2.03 0.13

FwW Aft 0.70 0.70 -7.0 2.30 0.10

FwW Fwd 1.12 1.12 -0.2 1.03 0.56

Sewage 0.80 0.80 2.1 1.11 0.24

! The freeboard mark is assigned at the deepest draught for which the stability information is
presented. This will normally be the Departure condition with 100% consumables
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A 4.3 Loading Conditions and GZ Curves

Condition 1: Fully Laden Departure

Table 4: Weights and Displacement, Fully Laden

TP 13313E

ltem name Weight LCG LMOM VCG VMOM FSM

Tonnes Metres TonneM Metres TonneM TonneM
Fuel (Port) 0.92 -2400 -221 2.030 1.87 0.1
Fud (Stbd) 0.92 -2400 -221 2.030 1.87 0.1
Fresh Water (Aft) 0.70 -7.000 -4.90 2.300 161 0.1
Fresh Water (Fwd) 1.12 -0200 -0.22 1.030 115 0.6
Sewage Tank 0.08 2.100 0.17 0.700 0.06 0.0
Stores 1.00 0.000 0.00 2.500 250 0.0
Crew & Effects 1.80 0.000 0.00 3.600 6.48 0.0
Margin for Growth 2.80 0.000 0.00 3.880 10.86 0.0
Deadweight 9.34 -1.003  -9.37 2.826 2640 0.9
Lightship 56.04 -0311  -1743 2234 12519 0.0
Displacement 65.38 -0410 -2680 2319 15159 0.9
Draught Aft 3.339 Metres

Draught Forward 2.094 Metres
Mean Draught 2.717 Metres

Trim 1.246 Metres by the stern
GM Sdlid 1.424 Metres
GM Huid 1.410 Metres
gmzetnesj 0.z /—‘ﬂf
// ‘: \\

Y

o 0

g
@
-]
@
]
s
)
B
-1
3

2ngle of Hesl (Degrees)

Figure 10: Stablility Curve: Fully Laden
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Condition 2: Arrival with 10% Consumables

TP 13313E

Table 5: Weights and Displacement, Arrival with 10% Consumables

Item name

Fuel (Port)

Fue (Stbd)

Fresh Water (Aft)
Fresh Water (Fwd)
Sewage Tank
Stores

Crew & Effects
Margin for Growth
Deadweight
Lightship
Displacement

Draught Aft
Draught Forward
Mean Draught
Trim

GM Solid

GM Huid

Weight
Tonnes
0.09
0.09
0.07
0.11
0.70
0.10
1.80
2.80
5.76
56.04
61.80

LCG LMOM VCG VMOM FSM

Metres TonneM Metres TonneM Tonne M
-2.400 -0.22 1.500 0.14 0.0
-2.400 -0.22 1.500 0.14 0.0
-7.000 -0.49 1.900 0.13 0.0
-0.200 -0.02 0.700 0.08 0.0
2.100 147 1.000 0.70 0.2
0.000 0.00 2.500 0.25 0.0
0.000 0.00 3.600 6.48 0.0
0.000 0.00 3.880 10.86 0.0
0.091 0.53 3.259 18.77 0.2
-0.311 -17.43 2234 125.19 0.0
-0.274 -16.90 2.330 143.97 0.2

3.208 Metres

2.121 Metres

2.664 Metres

1.087 Metres by the stern

1.395 Metres

1.391 Metres

Stability Curve for Condition 2

GZ
(hietres])

A T

oa b

oo

0 <40

B0 a0

Angle of Heel (Degrees)

100

Figure 11: Stablility Curve, Arrival with 10% Consumables
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SECTION 3: REFERENCE INFORMATION

Notes on the Use of Free Surface Moments

Provided atank is completdly filled with liquid no movement of the liquid is possible
and the effect on the ship's gahility is precisely the same asiif the tank contained solid
materid.

Immediately a quantity of liquid is withdrawn from the tank the Situation changes
completely and the stability of the ship is adversdy affected by what is known asthe
"free surface effects’. This adverse effect on the stability isreferred to asalossin
GM" or asa"virtud risein VCG" and is cdculated as follows:

Lossin GM dueto Free Surface Effects.

Free Surface Inertia (nf') x Density of Liguid in Tank (Tonnes/m?) =
Displacement of Vessd (Tonnes)

= Free Surface Moment (Tonnem)
Displacement of Vessdl (Tonnes)

The free surface moments listed in the Tank Capacities Table refer to isolated tanks.
If tanks are cross coupled the free surface moments will be considerably greater.
Cross connection vaves should therefore remain closed when the vessdl is at sea.
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A 5.2 Hydrostatic Plot

Figure 12
Hydrostatic
Curves
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A 5.3 Cross Curve Plot

Fi gure 13:
Cr oss
Cur ves

‘pauagaad )1 uuog JENGET Ul pauEsaud B AEW EIEp aSaY] [T l0p
‘[eEy po szaubiap alousp S2AAnD UD SIRQUINy | 210N

[=auun]’) uswEaepdsg

0 59 il GG 05 b I T s
— ¥
r
——=q %0
al
1) | e
e ol
———__—=
E——
| 05l
ot 5
|.||I.II..1|I.||.|.|I||||.I.|...|I||I.||I-II|.I.!|.I_|.|.|.L 11
e ——
ozl Tz
—_—tf """
aLl
T
- 0%
gl
= ——— il
—t— o | = |,
| Ill.lllllmw —— - T
rllll
—]
g T e T
HA

SdIYSpILE |33 40 BPISIEpUN IE 51y
(g ufilEap) Sa01EW || = Wy g BN 55007
T | = d=1Em jo Aunelb ayoads

67



TP 13313E

A 54 Notes onthe use of KN Cross Curves

KN curves for displacements of 25 to 75 tonnes are presented for angles of hed at
intervals between 10 and 140 degrees. The hull, main deck and enclosed deckhouses
(see Figure 4 below) are assurned watertight at al angles of hed!’.

To obtain righting arm (GZ) curves at a given displacement, the following equation
should be used:

GZ = KN - KG.gn (hed angle)
(See Figure 15 below)

This enables the value of GZ to be calculated at each of the hed angles presented, and
subsequently plotted as in the loading conditions presented herein.

“v

el SRRt
\‘m‘mw“

ML

A ———

Figure 15: Righting Arm

! Masts may also be included in the calculation of stability if they are of solid or watertight
construction
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A 5.5 Inclining Experiment Report

Weight

Z
o

00O NO Ol WDN P

Shifts
Direction
> Sthd

> Sthd
>Port

> Port

> Port
>Port

> Sthd

> Sthd

Weight
Tonnes
0.3050
0.3050
0.3050
0.3050
0.3050
0.3050
0.3050
0.3050

Pendula Lengths in Metres : -

1) 2115  2) 1.960

Distance

Metres
4.8600
4.8600
4.8600
4.8600
4.8600
4.8600
4.8600
4.8600

Draught Readings forward to Midships, above ked line:

Position
Metres
-8.800
28.800

S.G. of Water 1.0210

Asinclined Condition

Displacement
LCG
KMT
GMT
VCG

Draught
Metres
3.240
2.040

60.06 Tonnes
-0.382 Metres
3.729 Metres
1.502 Metres
2.227 Metres

*One pendulum acceptable for vessalsless than 24 m

Deflections

1 2
mm mm
33.00 31.00
36.00 32.00
35.00 32.00
39.00 35.00
33.00 29.00
36.00 32.00
34.00 32.00
36.00 31.00

TP 13313E

1 A general description of the experiment should be presented, with details of the personnel responsible, procedure
and equipment used, prevailing conditions and precautions taken to ensure accuracy.

Succesful inclining of a sailing vessel reguires conditions with little or no wind because of the significant windage of

therig.
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Items to be removed to calculate Lightship

TP 13313E

Item name Weight LCG VCG FSM
Tonnes Metres Metres Tonne.Metres
Fue (Port) 0.92 -2.400 2.030 0.00
Fud (Stbd) 0.92 -2.400 2.030 0.00
F.W. (Fwd) 112 -0.020 1.030 0.00
Electrician's Tools  0.07 -4.000 1.600 0.00
Inclining Weights 122 0.800 3.750 0.00
Personnel 0.23 0.000 3.000 0.00
Items to be added to calculate Lightship
Item name Weight LCG VCG FSM
Tonnes Metres Metres Tonne.Metres
Anchor & Chain 0.30 9.000 3.800 0.00
Liferafts 0.15 -5.900 3.900 0.00
Lightship Condition
Displacement 56.04 Tonnes
LCG -0.311 Metres
VCG 2.234 Metres
KMT 3.712 Metres
GMT 1.478 Metres
Draught Aft 3.133 Metres
Draught Forward 2.022 Metres
Mean Draught 2.578 Metres
Trim 1.110 Metres by the stern
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A 5.6 Beaufort Scale of Wind Speeds and Corresponding Pressures

Beauford
Number
metre

© 00 ~NO Ol WDN P

K EB

General
Description

LightAir

Light Breeze
Gentle Breeze
Moderate Breeze
Fresh Breeze
Strong Breeze
Near Gale
Gde

Strong Gde
Storm

Violent Storm
Hurricane
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Table 6: Windspeed and Pressure Chart

Limits of
Speed in knots

1to3

4106
7t010
11to 16
17t021
22 to 27
281033
341040
41 to47
4810 55
56 t0 63

64 and over

Pressure
kg. per sq.

0.02-0.2
0.3-0.6
08-17
20-4.2
48-7.3
8-12
13- 18
19- 26
27- 37
38-50
52 - 66
68 and over



A 5.7 Metric/Imperial Conversion Chart

Table 7: Metric/Imperial Conversion

TP 13313E

MULTIPLY BY TO CONVERT TO OBTAIN FROM
0.039370 millimetres inches 25.400
0.39370 centimetres inches 2.5400
3.2808 metres feet 0.30480
2.2046 kilogrammes pounds 0.45359
0.00098421 kilogramme tons (2240 Ibs) 1016.0
0.98421 metric tonnes of tons (2240 |bs) 1.0160
1000 kilos
2.4999 tonne per centimetre tons per inch 0.40002
8.2017 tonne metre units foot ton units 0.12193
(M.C.T.C) (M.C.T.L)
18798 metre radians foot degrees 0.0053198
TO OBTAIN TO CONVERT MULTIPLY BY
FROM

10 mm cubed = 1 cubic centimetre

1 cubic centimetre FW.S.G. 10 = 1 gramme

1000 cubic centimetres FW.S.G. 10 = 1 kilogramme

1 cubic metre FW.S.G. 10 = 1 tonne (1000 kilos)

1 cubic metre S.W. S.G. 1025 = 1.025 tonnes

1 tonne S.W. S.G. 1.025 = 0.975 cubic metres

1 cubicmetre = 35.315cubicfeet

1 cubic foot = 0.0283 cubic metres
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A 5.8 Notes for Consultants on the Derivation of the Maximum Steady
Heel Angle to Prevent Downflooding in Gusts

1.6
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Figure 16: Stability Curves
HA; = _ Gz
cOoS 1.3 q ‘
Where:
HA: = The magnitude of the actud wind hedling lever a 0 degrees which
would cause the ship to hed to the downflooding angle (q f) or 60 degrees
whichever isleadt.
Gz, = The lever of the ship's GZ curve a the downflooding angle or 60 degrees
whichever isleasst
HA, = The mean wind hedling arm a any angle g degrees (= 0.5 x HA; x COS" °q)
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A 5.9 Notes for Consultants on the Derivation of Curves of Maximum Steady Heel
Angle to Prevent Downfloowing in Squalls

The wind heding moment is proportiona to the wind pressure, and to the apparent wind speed
squared. It is aso dependent upon the area, height, shape and camber of the salls, the gpparent
wind direction and the prevailing wind gradient. Asasailing vessd heds the wind hedling
moment decreases and at any hed angle (q) between O (upright) and 90 degreesit isrelated to
the upright value by the function: HMO = HMq cos *% g where HMO is the heding moment
when upright.

The hed angle of asailing vessd corresponds to the intersection of the heding arm (HA) curve
with the righting arm (GZ) curve, where HA = HM/Displacement.

When subjected to agust or squall the vessel heds to agreater angle where the heding arm
curve corresponding to the gust wind speed intersects the GZ curve.

1.6
1.4
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Heeling am in squall ta
cause downflooding
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0.6 Fai !

™

Heeling A m prior |
e 2 ta =quall :
0.4 GZ 0 +
7 T
0z A ! \
I
|
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0.0 B

D 10 20 30 40 A0 600 70 &0 an

Angle of Heel (Degrees)

Figure 13: Stability Curves
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Thusfor agiven hed angle a heding arrn curve may be deduced and for a given changein wind
gpeed the resulting change in hed angle can be predicted.

The vessd will suffer downflooding when the heding arm curve intersects the GZ curve @ the
downflooding angle. This Stuation isillustrated in the diagram where the 'hedling arm in squal’
curve intersects the GZ curve at 52 degrees. If we assume a scenario where sufficient sail is st
to hed the vessd to the downflooding angle (60 degrees should be used if the downflooding
angle exceeds that value) in asgual of, say 45 knots, then we can predict the wind speed which
would result in any lesser hed angle in these circumstances. The upright hedling arm in the squal
(HA.,) isderived from:

HA, = GZ
Cos ™ 3 g

If we congder a steady hed angle prior to the squall of 20 degrees we can derive asmilarly the
corresponding vaue of the upright heding am HA2

HA, = GZzo
Cos' 320

Theratio HA, / HA; corresponds to the ratio of wind pressures prior to the squal and in the

squall thus for asqual speed (V) of 45 knots resulting in downflooding, the wind speed prior to
the squdl (V) which would result in ahed angle of 20 degrees would be:

V2 = Vl \ HA2/HA1

In this exarnple, which isillugtrated in the diagram,

qr = 52 degrees
GZ ¢ = 0.725 metres
HA = 1.362metres
GZ » = 0.464 metres
HA , = 0.503 metres
HenceV, = 27.4 knots

Thus when sailing with an apparent wind speed of 27.4 knots at a mean hed angle of 20
degrees, an increase in the apparent wind speed to 45 knots from the same apparent wind
angle would result in downflooding if steps could not be taken to reduce the hegling moment.
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These vaues correspond to a point on the 45 knot squall curve on page lo. which was derived
from a series of such cdculaions usng different geady hed angles. Smilarly the curves for
other squall speeds were derived using different valuesfor V.

These caculations should be performed for both loading conditions and the results

corresponding to the worst case (i.e. the lowest maximum steady hed angles) presented in the
booklet.
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