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Perform seamanship operations onboard a vessel




to care for mooring lines.
e the safe use of mooring lines.
to name the most common mooring lines.
the purpose of the more common mooring lines.
how you could use the various lines to secure y
e purpose of, and how to, “Dip The Eye”

o safely connect shore based power lez

udy Reference

raining and Operational Manual — Edition 6
itime Safety Queensland

Chapter 23 — Mooring lines & fittings (pg 360)

Chapter 23 — Berthing & unberthing (pg 361)
Chapter 25 — Ropework (pg 386)

Boating Manual

apt. Dick Gandy
Chapter 8 — Berthing (or mooring) lines (pg 17C
Chapter 4 — Size of mooring ropes (pg 78)

pedia.org/wiki/Mooring

atal-injury-crew-member-due-r
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https://en.wikipedia.org/wiki/Mooring
https://mfame.guru/fatal-injury-crew-member-due-mooring-equipment-failure/

dition before using.
a well ventilated, dry place out of sunlight.
and near a rope that is under stress.
eep mooring area clear of loose ropes, wires and de
and in the bight of a rope.

4
L7 9’
Yeeass o) | o

Srrr

large tidal ranges when mooring for long periods.
2ad over sharp corners, especially if under strain.
three turns around a warping head.
e correct knots.
e hands or fingers between lines and bollards or
ing area is kept free of loose ropes, wires a

ing lines that drop into the water as soo
ing the propeller

p back” zones and always
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orward Spring Line

Forward Breast Line
Aft Breast Line
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oring lines used to
vessel to the Dock

d to keep the bow (or head)

e vessel against the dock

sually attached to the outer
uarter of the vessel)
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sed to prevent the vessel
oving in a forward direction

long the dock -

sed to prevent the vessel
oving in a backward (or aft)
lirection along the dock
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sed to keep the stern of the
vessel against the dock

(Usually attached to the

outer quarter of the vessel)

ed to keep the stern of the
ssel “up tight” against the dock
arrival and when embarking /
lisembarking passengers or
oading / unloading cargo
(Usually attached to the inner
quarter of the vessel




p tight” against the dock on
rival and when embarking /
lisembarking passengers or
oading / unloading cargo
(Usually attached to the inner
quarter of the vesse
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approaches the dock with
berth Port Side too

slows as it approaches the
eeps “bow in / stern out”
g on an angle to the dock
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ng forward slowly, the effect
rt bringing the stern towards
k
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s secured
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‘tight up” thus preventing
2nt fore and aft (due to both
nes now being under tension)
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idal ranges, let off the aft
d breast lines and give
scope, this allows the vessel
he tidal differences

Line fro

» vessel

er vessel
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aking, shore-power leads tend to be left
en unattended, introducing many inherent c

pect shore-power leads for general condition.
ad should be tested and tagged.
eck that the shore power board is protected by a

ake sure there is sufficient scope on the lead so it
and down with tidal range.

ds are positioned to avoid the risk of mechanic
dock operations and vessel movement.

he lead isn’t a trip hazard or in a traffic
oads onboard are minimised

gers are associated with these areas? What could
) went wrong?
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d basic rope construction
to identify different types of rope
e simple rope terminology
to determine safe working loads of ropes and cha
ow to determine breaking strains of ropes and
ious rope knots and how to tie these knots
mon uses and applications of various knc

nstrate how to splice common ro

udy Reference

raining and Operational Manual — Edition 6
itime Safety Queensland
Chapter 25 — Ropework (pg 386)

Boating Manual

apt. Dick Gandy 3
Chapter 4 — Ropes, knaots, splices & safe

ikipedia.org/wiki/Rope

12/06/2020
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Three Strands
Twlste;l into Rope

Strand from
Twisted Yamn

Yarn from
Twisted Fibers

Left—-Hand Laid Rope
(“S”) Twist

18
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erently Constructed Rope

Ro0pes (also called three strand rope)
e by far the most common type of rope. Easy to work
hese ropes are right-hand laid with three strands, and
ctured in three levels of stiffness;
ft Lay — very soft, has a silky feel but kinks easily
dium Lay — most suitable for boats
d Lay — difficult to work with on a boat

r left-hand strands into four right-hand strands
tough, kink resistant and flexible and is com

erently Constructed Rope

of the following general types;

gle (or solid) braided ropes, usually in 12 or 18 strand
ited braided ropes, commonly used for flag halyards
uble plaited braided ropes, they have a braided core ins
ket, very common on boats.

nds laid around a fibre core strand.
and is not often seen these

19



HawsER- SHAROUG=
LAID LINE- LAID LIKE

pe, consider the fibre and construction o
ppropriate to the environment in which it wil
sossible sources of degradation during use.

ere are three types of fibre ropes:

es

al fibres produce a hard wearing, low stretch and ge
e rope. They are made from vegetable fibres suc
al in short staples.

Manila rope 4

12/06/2020
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ristic’s suited to specific purposes. We will loo
detail, rope types include;

nade from natural fibers.

as the best rope fibre available.

ndled and stored with care

21



lexible, and resistant to salt water damage

hen it becomes wet
acome difficult to untie if the rope and knot gets wet
| rot after a period of time when exposed to saltwat

awsers, ships lines, fishing nets

gh strength rope
ress = 2.25 that of natural fibre rope
hen wet

up to 15% strength when wet

ry good resistance to abrasion and will last four to f
an natural fibre ropes.

12/06/2020
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s Of Ropes (syn

Nylon
y, Nylon rope is
structed using continuous polyamide fibres
strong
stretch
d energy absorption from shock loads
not burn but may melt
ive to acids and prolonged sunlight

olvents and salts

afety lines, tow ropes, anchor rope

ope and can bre

s Of Ropes (syn
Polypropylene

=S

s about 60% of the strength of nylon and polyester rope.

aking stress = 1.6 times that of natural fibre.

lypropylene rope is available in monofilament fiber, which is
ooth surfaced, or multifilament fibre, which has a somewhat
ety appearance and feel.

23
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Of Ropes
Polypropylene

Polypropylene rope is

e to solvents and sunlight

slings, nets, tarpaulin ties and control ropes

Of Ropes
Polyethylene
(Also known as Silver Rope)

g stress = 1.16 times that of natural fibre rope

ating rope somewhat like polypropylene but slightly
ier.

ethylene's handling characteristics are a little different
polypropylene.

24
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s Of Ropes (sy

Polyethylene

, Polyethylene rope is
stretch and energy absorption
abrasion resistance
readily and may burn rapidly
tant to most chemicals (not strong acids)

ive to prolonged sunlight and heat

ings, nets, tarpaulin ties and control ropes

Of Ropes (s

Polyester

ong synthetic rope with excellent abrasion resista
g stress = 2.00 times that of natural fibre rope
er does not have the stretch and elasticity of nylon.
ster is superior to nylon with respect to cycle loading and

25



Rope

Polyester

retch and shock resistance

e to concentrated acids and alkalis

to prolonged sunlight

ards, safety lines, slings and hoist ropes

Rope

Square Rope

d & 4 Right Hand strands
a tough, kink resistant rope
and mooring lines on larger

12/06/2020
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'ope
Braided Cords

Available in several configuration
Hollow, Double Braid

Braided Cords

Braided Cord rope is

t to abrasions (wear is distributed over many stran

more difficult to splice

ed type braid is commonly used for berthi

eted type braid is common for sheets

12/06/2020
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odulus Polyethylene (
Dyneema and Spectra

Stress = 6 times that of natural fibre

stretch

us Polyethylene (HMPE)

Dyneema and Spectra

these ropes
t abrasion resistance
t weather resistance
resistance to heat) melting point 165°C

se at very high temperatures

tle water when wet, so remains ligh

12/06/2020
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[ ) O p )
Aramid
Kevlar and Twaron

Twaron

[ ) Op )
Aramid

Kevlar and Twaron

hese ropes

strength

resistance (sensitive to sunlight)
asion resistance

dium resistance to heat) melting point 500°C

29



s and situations can cause damage to ropes, t
€ more common;

sion or cutting on sharp objects

den shock loads

practices will help prolong the strength and life

0 ropes clean (hose down and dry)
p ropes clear of chemicals and oils
d excessive heat (including from friction and drums

in a dry, well ventilated position (avoid risk of mild

out of weather and sunlight

erloading and shock loads
asion and running lines over sharp edges
d remove knots
d running gear

12/06/2020
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pecting Fibre Ropes

s regularly for abrasion, cuts, discolouration, distc
broken fibres and powdery fibres. Any of these co
ss of strength.

pe is suspect in one spot, the damaged section shou
the ends joined by splicing. Always include one met
the damaged section.

ope intended for use in life rescue or other criti
must be condemned if there is any sign of da

bubt whether a rope has been dama

ope Load

Load Terminology

bre ropes essentially depend on;
aterial from which it is constructed
e (diameter in mm)
ondition

Breaking Force (MBF)
inimum breaking strength of a rope as supplied by t
and is usually the optimum strength achieved unde
ry conditions. In real applications involving various
e rope will likely fail at a much reduced load. The
g load of any rope is much lower than its nom

oad that should ever be appliec
is based on a load bei

12/06/2020
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(SF)
sible and extremely dangerous to load line
reaking strength. Depending upon application,
pplied to set the limit to which a rope should be
applications around vessels, the safety factor is ta
g ropes, as a general rule, should only be loaded
heir breaking strength)

1ere are two types of safety factors that can appl
g;

y factors
fety factor is prescribed by law, th
ing SWL for rope

Load Terminology

factors dependant on conditions of use

fety factor is prescribed by law, safety factors no I
below should be used. Higher safety factors can t

Safety Factors

e . . SF
Conditions under which rope is to be used

Ropes not subject to flexing or twisting, for example standing rigging,

ropes secured at both ends to non-rotating mounts 5

Ropes used to support persons either directly or indirectly, foe
example gantlines securing bosun's chairs or stages, lizards, life
rescue ropes

12/06/2020
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Load Terminology

g Load
Safe Working Load (SWL) sometimes stated as Normal

aximum safe force that a piece of lifting equipment,
ssory can exert to lift, suspend, or lower, a given ma
oreaking. Usually marked on the equipment by the
lculation of the Minimum Breaking Force (MBF) ak
Load (MBL) divided by a safety factor, usually ra
ing equipment. The factor can be as high as or
poses a risk to a person's life.

and one easy to remember when wo
Load of a rope while being

e Lo

g force (MBF) requirements for Three-Strand Hawser-Laid Ri

ing force (MBF) must in no way d as the g load of the rope.
- W'y?;‘“y'ﬂ;?""e Polyester Rope Polypropylenc Rope | Polethyiene Rope
(trom fament fibrey | (ilament fbre) (staple fibre) «

Kilo Kilo Kilo Kilo Kilo Kilo Kilo Kilo Kilo Kilo Kilo
newton | gram | newton | gram | newton | gram | newton gram newton | gram | newton
MBF | MBF | MBF | MBF | MBF | WMBF MBF MBF MBF MBF MBF
kN kG kN kG kN kG kN kG kN kG kN
NA NA NA NA NA NA NA NA 107 | 10011 | NA
NA NA | 315 | s121 | 200 | 20571 | 210 214.14 204 | 20802 | 196
NA NA NA NA NA NA NA NA 263 | 20818 | NA
255 | 26002 | 735 | 74048 | 554 | 56401 | 448 456.83 360 | 3627 | 3.2
N/A N/A N/IA NIA N/IA N/IA N/A N/A 4.85 494.55 N/IA
473 | 48232 | 1320 | 134600 | 1000 | 101070 | 1040 | 1060.49 610 | 62202 | 686
NIA N/A NIA NIA N/IA N/IA N/A N/A 7.57 77191 N/IA
622 | 63425 | 2040 | 208019 | 1560 | 159073 | 1530 | 156014 | 026 | 94424 | 1070
9.36 954.44. 29.40 2,997.92 22.30 2,273.93 2170 221275 12.40 1,264.43 15.10
1260 | 128482 | 4020 | 400909 | 3120 | 318146 | 2090 | 304890 | 1410 | 1437.78 | 2050
17.70 1,804.87 52.00 5,302.44 39.80 4,058.41 37.00 3,772.89 20.80 2,120.98 27.50
100 | 214137 | 6570 | 669943 | 4980 | 507811 | 4720 | 481298 | 2540 | 250004 | 341
.90 2,844.96 81.40 8,300.36 62.30 6,352.73 56.90 5,802.09 31.00 3,161.07 41.
340580 | 800 | 099306 | 7470 | 7,617.16 | 6820 | 695435 | 3680 | 375250
406860 | 118.00 | 1203246 | 8960 | 913651 | 7970 | B8127.01 | 4310 | 439491
32283 | 155.00 | 1580535 | 12000 | 12.23640 | 10500 | 1070685 | 5830 | 5044.

58 | 19600 | 1098612 | 15400 | 15703.38 | 13200 | 1346004 | 7620 | 7,
244.00 | 2488068 | 19000 | 19,374.30 | 166.00 | 1692702 | 9630
.00 | 2007918 | 235.00 | 23.962.95 | 201.00 | 2049597 | 119,
4201164 | 32000 | 33548.13 | 280.00 | 2855160
439.00 | 4476483 | 37100 | 37,
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ulating Safe Working Loa
ship between Safe Working Load and Mini
referred to as the “rule of thumb” relationship

hip between Safe Working Load (SWL), Minimu
and Safety Factor (SF) can be defined as follows;

safe working load is equal to its minimum breaking
by a safety factor

BF = the Breaking Force (minimum breaking force
SF = a Safety Factor

then apply a Safety Factor (SF) which is divided from the B

look at this in practice

2 the following as examples;
want to calculate the safe working load of a rope we have
sel. We know it is a Polypropylene rope with a diameter o
ave access to our MBF chart.
plan to use it as a sling. What is the SWL?

MBF chart and look down in the Polypropylene col
rope dia. We can see that the MBF for this rope is
ays round down} Then apply our formula:

taken from MBF chart)
om SF chart)

12/06/2020
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then apply a Safety Factor (SF) which is divided from the B

look at this in practice

2 the following as examples;
plan to hoist a crew member up a mast in a bosun’s chai
e an 8mm Manila rope. The crew member, including equi
ghs 140 Kg. We have access to our MBF chart.

we use this rope? What is the SWL?

MBF chart and look down in the Manila column and

dia. We can see that the MBF for this rope is 482.

aken from MBF chart)
om SF chart)

then apply a Safety Factor (SF) which is divided from the B

look at this in practice

same example;

plan to hoist a crew member up a mast in a bosun’s chai
e an 8mm Manila rope. The crew member, including equi
ghs 140 Kg. We have access to our MBF chart.

at rope can we use?

other way. We have 140 Kg and in this case a SF o
20 Kg
BF chart, find suitable ropes with this breaking
4mm, Nylon could be 8mm, Polyethyle

taken from MBF chart) {for manila]
om SF chart)

35
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ulating Safe Working Loa

alculate SWL if we don’t have access to a
be at sea, no MBF chart and you need to sel
task.

to calculate SWL (although not as accurate as usi
wn previously) is to multiply the diameter of the rop
y by a rope type factor. Thus, SWL=D2x F

e rope factors are as follows;
& Sisal and Silver ropes =1 (applies to all na
de (Nylon) rope > 50mm = 2.5
e (Nylon) rope < 50mm =3

ulating Safe Working Loa

lculate SWL if we don’t have access to a

3 12mm manila rope, no MBF information. What
=D2xF
= 12(dia} X 12{dia} X 1{rope factor}

L =144 Kg

a 18mm polyester rope, no MBF information. Wha
=D2xF
18idia} X 18{dia} X 2{rope factor}
648 Kg
m nylon rope, no MBF information.

3{rope factor}

36



alculate Minimum Breaking Force if we do
? Simply calculate the SWL, then multiply by ¢
e examples
a 12mm manila rope, no MBF information. What i
L=D2xF
L = 12{dia} X 12{dia} X 1{rope factor}
L =144 Kg To calculate MBF (SWL x 6) 144 x 6 = 8

a 18mm polyester rope, no MBF information. Wh

18(dia} X 18{dia} X 2{rope factor}
548 Kg To calculate MBF (SWL x 6) 648 X 6

nylon rope, no MBF information

SWL = 144 Kg and MBF = 864Kg

SWL = 159 Kg and MBF = 954.44Kg (SF use

SWL = 648 Kg and MBF = 3,888Kg
SWL = 846.3 Kg and MBF = 5,078.11Kg (

SWL = 1452 Kg and MBF = 8,712Kg
SWL = 1,665.5 Kg and MBF = 9,99
he manufactures MBF charts provide
result in savings and a g

12/06/2020

37



12/06/2020

splice 10%loss
splice 20%loss
, Clove Hitch & Sheet Bend 40%loss ‘
an’s Bend, Round Turn and Timber Hitch 30 % los
ot 55%

S _:'-‘\\\/\\\'
\\\\.\\\\\\ \‘4&\\‘
NS\
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Reef Knot

For joining 2 ropes
of EQUAL diameter

r.f;\] ERIMNG ENDS
\£ /) TOGETHER AND

@ CROSS TWO LINES
CROSS AGAIN

EMDS MUST BE
O SAME SIDE

(-:-?'"W\\

I‘Zr"p—ﬂ"'w:j,
3

77
Knot
Figure Eight Knot
Used as a stopper to
prevent line from running
through a block
78
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Bowline

e For making a temporary eye

e Easily untied

79

40
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LIKE THIS

PASE THES!
THROUGH THE EYE
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Single Sheet

For joining 2 ropes of
DIFFERENT diameter "’//

7 N TS
YWIISIIIIIIDSY 4‘/»

"’
7

=/

TR
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under tension

Not for hig

)

AT
e ‘_7}\\\\\\"}" -'..\:; P Al
ST

= ﬁ.
Sl

For securing to a

g bollard, spar or ri

Round Turn and Two Half-Hitches

12/06/2020
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Joining 2 lines th
pass through a na
opening

43
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Round Turn

44



Make first
_ strand

Cross and tuck
nearly right ang

o

12/06/2020
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yh blocks
) splice should be

46
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9\'1 [y

With whipping half
completed, form bight
with shart end

Thread the end
through the bight

Pull tne long end of the bight
s0 that the leop dissppears
wder the whipping

ings that damages rope, and describe how yo

ribe the different ways to prevent ropes fraying apa

scribe what a whipping is? Why do we do this {a numb

47
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Thankyou

95

" | ECA

LIFTING EQUIPMENT AND
HYDRAULICS

96
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and the use of Purchase and Tackle systems

> to describe Mechanical Advantage

stand OH&S and Legislation as it applies to lifting eq

e to explain how simple hydraulic systems operate
to describe hydraulic pumps and switchboard cont
owledge of hydraulic hazards
onger understanding of winches, cranes anc
tenance requirements of winches a
ions to be taken around d

Training and Operational Manual — Edition 6
aritime Safety Queensland S
Chapter 25 — Purchases and Tackles (pg 399)
Chapter 25 — Cargo Handling (pg 402) >
Chapter 18 — Deck Machinery (pg 299)

Boating Manual

apt. Dick Gandy
Chapter 9 — Lifting Equipment, Winches & Safet
Chapter 4 — Code of safe working practices (pg

ikipedia.org/wiki/Hydraulic_machinery

.worksafeconnect.com/guide-fo

49


https://en.wikipedia.org/wiki/Hydraulic_machinery
https://www.worksafeconnect.com/guide-for-doggers.pdf

100

Standing Part

g Standing Blo

Single Whip — a single block
offer any mechanical advanta
Gun Tackle — a one fold purc

Luff Tackle — consist of uneq
sheaves in the two blocks, |
and 1, double luff shown is
on.

Two Fold purchase — co
sheave blocks

Three Fold purchas

12/06/2020
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102

0 determine Mechanical Adva

echanical advantage of a purchase, count t
at support the moving block. In this example, the
“two” lines in both cases, so we have MA of 2 in

Hauling from /
standing block IA
Moving

etermine

0 determine Mechanical Adva

an be rigged in two ways, with either the hau
lock or the hauling line coming out of the movi

Purchase A Purchase B

Moving
Block

Hauling from
fixed block

is coming out of the moving blc
ge” as the hauling lin

12/06/2020
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Hauling from ___» #
standing block

N\

"//1 \
N\ J <—_Moving

od of calculating mechanica

hod of calculating mechanical advantage (a
nderstand) follows;

rigged to disadvantage, M.A. equals the numbe
th the blocks

rigged to advantage, M.A. equals the number of
the blocks +1

Three sheaves in
each block — rove to
~ advantage
. =MAof7

52
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2 x sheaves
Moving block

105

106
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chanical Advantec

Some Additional Notes

purchases are rigged to disadvantage simply because it i
ysically pull a line downwards rather than upward. The load
0 be lifted to a greater height

)st importantly, the SWL of Blocks, Hooks and Shackles m
equal to the entire load. They do not gain from the mechanic
antage of the purchase.

107

S And Legisla

using slings, shackles, chain for lifting or securing
ing equipment register

s and Chain used for lifting must be tested every 12 mon
te issued by an approved person/company

gs, Shackles and Chain used for lifting must be visually ins
gged every 3 months and logged by a competent person onb

crane and lifting boom/ Derrick must have a SWL marked on
ted every 5 years.

Orders Part 32 covers all cargo lifting and securing equipm

108

12/06/2020
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about the Regulation, Marine Orders F

dling gear, including cranes, must comply with
ealth regulations contained in Marine Orders Part 32

Jear, such as cranes and derricks, must be periodicall
tained as per manufacture’s instructions.

(fibre ropes) in constant use should be examined every

es in constant use should be examined every 3 months
Jear should be opened up and examined annually.
2w must inspect and maintain the gear.
ep an accurate record of these inspections and
sels fitted with cargo lifting gear

ders Part 32 covers lifting and securing work on a
and Chain used for lifting must be tested every 12

, Shackles and Chain used for lifting must be visually i
ged every 3 months.

lifting booms and derricks must be inspected and testec

gulations also apply to all cargo lashing equipment in
to be marked on all lifting and lashing gear.

proved inspection and maintenance register f
must be kept on the vessel.
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112

perate deck equipment if you are not trained to use
perform a dry run without a load before lifting any

5 check stability before lifting any weight with an on b

evice
ass loads over personal

oads suspended and the controls una
aware of sudden failure of hydraulics and e

e that maintenance is carried out according to
ance regime and recorded

and isolate any equipment found faulty.

5 test mechanical lifting devices with a load after repa

it back into service

ing gear found to be defective should always be isol
d to Master, Engineer or other responsible person f

12/06/2020
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any deck equipment includi
vays use correct PPE

shoes, possible steel toe caps

eet for hydraulic oil in use

113

n provisions that apply to working aloft or ove
se guidelines should be included in a vessels S
ould include, but not limited to the following:

hen working over the side

a safety harness Rope ladders should b

ts appropriate to conditions condition and proper
Ropes, stages and bc

gged where necessary 0 be stored in a spe
life jacket or other used for any other p

114
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es and precautions to be take

he vessels SMS which should include details
g aloft or over the side of the vessel.

he area of any non essential equipment, loose lines
/s carefully inspect lifting equipment and any stages ¢

afety equipment and PPE as prescribed. Always test
nal operation before use.

table ladders with caution, they can become uns
1ovement. Never over-reach on portable ladder

pecific tasks as detailed in the procedure

all equipment, carry out an
ay per the code of p

e of a specific hydraulic system may vary, but all hydraulic

same basic concept. Defined simply, hydraulic systems fu
s through using a fluid that is pressurized. Another way to
ed fluid makes things work.

liquid fuel in hydraulics is significant and as a result, hy
d in heavy equipment. In a hydraulic system, pressur
any point, is transmitted undiminished. That pre
the section of a containing vessel and creates
s force, and depending on how it's applied
repetitive tasks can be easily don

58
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unt of flow gives speed

ount of pressure gives force

) gives both the flow and the pressure therefore sele

pump won'’t give the flow required nor the pressure

essure in the system is to great the components wi
ten down the pressure relief valve to make the
0 more things.

in the experts

dden and often with no warning

117

quid through a set of interconnected discrete compo
itis a system that can control where fluid flows, as we

of a hydraulic circuit works similar to electric circuit theo
screte elements. Hydraulic circuits are often applied in ¢
flow systems).

ower is converted into hydraulic energy using the flow ¢
ydraulic pump. Hydraulic pumps operate by creating
forcing liquid from a reservoir into an inlet line, anc
n sends the liquid to the pump outlet, and as it d

118
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Double-
Acting
Cylinder

System Relief
Valve

119

120
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121

122

s supply fluid to the components in the
develops in reaction to the load. Hence, a p
apable of maintaining flow against a load of 5,

e a power density about ten times greater than a

olume). They are powered by an electric motor or &
d through gears, belts, or a flexible elastomeric coupl
bration.

types of hydraulic pumps to hydraulic machinery app

p: cheap, durable (especially in g-rotor form), simple
cause they are constant (fixed) displacement, anc
essures below 20 MPa (3000 psi).

eap and simple, reliable. Good for higher-

p: many designed with a variable displz
) vary output flow for automatic control of p
axial piston pump designs, including swashplate
as a valveplate pump) and checkball (sometimes
e plate pump). The most common is the swashplat
ngle swashplate causes the pistons to reciprocate a

stance per rotation, allowing output flow rate and press

eater displacement angle causes higher flow rate, lo
and vice versa).

pump: normally used for very high pressure at

are more expensive than gear or vane pu
ing at higher pressure, with difficult fluid
es. Piston pumps make up one h

12/06/2020

61



itchboard Contrc

123

ards Of Hydrau

ic oil is pumped under very high pressure and becomes
ely hot and dangerous.

Keep a constant check on all fittings and hoses
Never touch a pressurised hose (risk of injection injury)
Look for bulges in hoses and around terminations
Spray oil from a failed hose is very hot and will burn on conta
Hoses will whip under high pressure following a rupture
lip hazard from leaking hydraulic fluid on decks and floor
aware of pollution risks from oil leaks within the syste
er adjust the pressure relief valve outside of manuf

124
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ger of hydraulic O
Injection_ Injuries

Fe

Did you know tl;at a pinhole leak in your hydraulic hose
can release hydraulic fluid with enough pressure to
penetrate both clothing and skin?

mployees can become complacent around hydraulic systems and that is when
mistakes are made, maintenance is neglected and injuries occur. While most
common injuries may be just a result of slip and fall, three more serious dangers
exist: burns from hot hydraulic fluid spray, injuries sustained from falling or
whipping hydraulic lines and injection of hydraulic fluid into the skin.

raulic fluid injection is perhaps the most dangerous injury that can result
n a hydraulic hose failure. One reason is that it can appear benign at the
g so it often gets dismissed as not urgent and medical care is postponed.
reason is that injected hydraulic oils are highly toxic - so in addition to a
t or stab, they literally poison you.

things to remember: NEVER touch a pressurized
u suspect an injection injury has occurred, get to

12/06/2020
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Study Note

hat a Bosun’s chair and a gantline is. When would you u
ey be stored?

e been given a task that involves working over the side of you
ight you find information on how you should prepare for your

127

scussed anchor windlasses and capsta
le, in this module we will look specifically at v
weights such as cargo and fishing gear.

ches can be classified as Conventional Drum Winche
inches.

128
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Winches

aul wires or ropes
, Hydraulic or PTO driven
ed to harsh environment

129

the type of vessel, small cargo vessels are likely to
ricks that may be controlled by luffing and head winches
es hydraulic cranes. Some form of winch is a major compon
perations.

Winch Components (very similar to windlasses)
dle\

* Winding drum (winch barrel)
shaft, usually between two b

* Brake drum secured to the wi
drum, with brake band

* Brake handle controls brake
tension.

* Electric or hydraulic moto
one end of the shaft (us
solenoid operated bral

* Usually includes a
to enable operati

130
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oil levels

emergency stops
Brake operation

tch plates for wear/corrosion
hanical brake for wear
e/mountings for corrosion

Safety Precaution

go handling on commercial vessels is subject
on to inspection and testing schedules and stamp
. Cargo is not to be lifted by defective gear or dragg
if there is a risk that the WLL of any component could

arping Drum and Winch safety measures may incluc

ar in good condition
h controls prior to use
position of the emergency stop
ing only three turns around a warping drum

etic lines only) in a controlled manner
nnecessary persons
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Safety Precaution

g Drum and Winch safety measures ma

ual barring (fit proper warp guides)
required, ensuring a second operator on the controls
easing a warp being heaved under loads (keep clear)
ose clothing and loose hair
inimum of two turns on the drum
1ch guards wherever possible

inch drums by some means other than a
nner) on the winding drum is sec

otary motion of the crane, boom or load in a
ontal plane

aising or lowering jib boom)

changing the elevation angle of the crane

12/06/2020
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d Winch Mai

135

d Winch Mai

s that don’t have grease points
e ropes for broken strands

136
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d Winch Mai

onthly

anual lifting clutch, brake assembly and e
clutch for damage, wear and oil contamination

every part for corrosion, distortion, cracks or
defects

wing gear for backlash

es certificates are current

s In Dec
Operations

essel Stability before any lift
e controls are clearly marked
e operators are properly trained

operate equipment per manufactures
tions

exceed the rated SWL

perate with faulty brake or clutch or

(gear wheels) to be covered at

ted and in place

12/06/2020
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Operations

ork area free from oils and grease

operate if load cannot be seen if
g without a dogman

how to stop in an emergency
here the emergency stops are located

carry out inspections at appropriate

priate PPE

139

S ) E
Operations

Overview

trained and instructed in use

not to be operated beyond SWL
g controls clearly marked
n place, Emergency stops working

peration before lifting load (dry run)
blocks, shackles and wire rope
free from oil/grease
oads over personal
ads suspended and unattended
't use tag out, defect report, fix if poss
e, grease, oil, check fixings, ch

140
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Operations

or Crane fails with a suspenc

load
o area

emergency lowering device slowly lower the loac

on the fault, for example a problem with the sle
vering might be possible if there is no risk of

J gear around a vessel, the following prec
e safety;

examine all gear immediately before use:
ure safety chains for overhead gear is provided
sure wire guides are provided where required

e and renew gear as necessary

e vessel on an even keel.

he vessel’s vertical stability remembering that
ill raise the vessel's centre of gravity.

ee surface effect

d aft lines are tight and that breas
ome free heel.
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d control lines and guys

> trained and competent operators

ly and smoothly
adequate lighting
fences to open hatches and access areas
ing loads suspended
L guidelines (including when slinging

el are outfitted with personal

2r on watch, you have been assigned the tas

of stores onto your vessel. You will be using t

be your procedures and checks?

the vessel SMS for procedure information.

e chain register for latest details on lifting gear

e the weights of items to be lifted
ane SWL and the SWL of all equipment, slings, chai
visual inspection of slings, chains shackles for d
assessment
check of crane

ifting using all motio

12/06/2020
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5t not pass a loaded boom over pe
heavy weights should be slow to avoid cre

ts should never be allowed to drop no matter

ep a load in the air any longer than necessary.

inging the load. If you're lifting something off a wharf
d directly under the head of the crane or boom befor

ady lines to all loads.

en shocks or strains, and be aware of side pulls
on a boom or crane.

er booms and cranes while lifting of

between a load in the air and a rail, stanchion,
1 object against which you could be crushed.

2 running gear as a handhold.

changes of sound in a wire, rope or block. Wire or ¢

hums under strain. If it starts to squeak or squeal, we
k may give warning by squeaking or groaning
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Signals

Code of Signals For Working Cranes or Derricks

er signals are needed to guide a crane driver, those |
over page should be used.

person signals a driver at a time, however the driver
ne who gives the 'STOP' signal as this may indica

gloves or armbands may be worn by the sig
and to make the signals clear.

Raise the Boom
Lower the Load

Emergency Stop

12/06/2020
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cks are load tested and thoroughly
5 years and certified with SWL limits

ponsibility to ensure equipment is
hin safe limits, never exceeding SWL’s

ins and shackles tested yearly and certified

ains and shackles inspected every 3 months

tings, fittings, deck plating and anchor
ected annually for corrosion, fatigue and

andling cargo must comply with
lations contained in Marine Orde
ing — Equipment Safety Me

149

2quipment re
inery must have pre start checks before
(Check Lists)
aned Maintenance (monthly Checks)
spection at Survey
and certificate every 5 Years (Cranes)
guipment Register 12 monthly certificates on slings, s

150
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Safaty Managarnart Systar Formi MAR-DEC- 001

DECK EQUIPMENT CHECKLIST

vema  Monthly checks [ o= |

EQUIP MENT [T \@H COMMENTS \
T [ Windiass:
Controls and signage
Brakes pands and contral arm
Clutch mechanism and linkage
Canle and linkages
Foundatian suppart
2 Fwd winches:
Contrals and signage
Brake band and cantral arm
Cluteh mechanism and linkage
Wire/Synthetic Rape condition
Sheaves/falrieads and capstans
3 Forecastle:
Doars, hinges and ¢lasing assembly
Rubber seals
General area condition/cleanliness
LIgntin: 240V
4 || Fore Deck / Main Deok:
Breathers (including gawzed openings )
Hydraulic pipes & hoses
Freeing ports / seuppers
Saunding points (for dam age)
Paint condition
Deck candition
warking lights
3 Phase outlets
Doars, hinges and closing assembly
Fuel paints & hoses (within test dates)
Cargo equipment (chains/staps ___)
5 Accommodation area:
General ¢ondition/cleaniiness
Doars, hinges and closing assembly
Extemal signage (Muster, Fire Flap _)
Extemal lighting (24/240v)
Internal lighting (24/240v)
Internal amenities (snowers ___)
White goods (fridge, freezers )
Emergency exits (clearly marked and
visible withaut lights [luminescent

stickers])
Doaurrert o Diecks ched-001
Revision M Version 1
Reien el s 27 pr 2011 Printed Docurnents are Unsontrelled Peged o 2

151

as a crane, lifting equipment, and cargo sec
equipment on board. What records would you
d you keep these records?

ed to arrange for your lifting equipment to be inspe

so, how often would you arrange this?

152
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Thankyou

153

" | ECA

ANCHOR SYSTEMS
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156

d the difference between a Windlass and a

e component parts of a windlass

> Windlass Maintenance

to choose a safe anchorage

o determine the best type of anchor to use in dif

ow to deploy an anchor
ow a sea anchor is deployed

hor scope is and how to determ

in this session

for controlling an anchor rode as it is let out or haulec
chor is aweigh immediately it is broken out of the ground.

s comprised of strong uprights (usually metal) to which an anchor

er end is the part of the cable aft of the bitts.

roller is a device over which the anchor rope or chain rolls freely.

the cable is taut between vessel and anchor.

formed by a uniform chain hanging freely from two points not in on

e, usually permanently fitted in place, used to take the strain of

hor is unencumbered and has not picked up its own

12/06/2020
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in this session

sel’'s bow where the hawse holes and the hawse pipes are

aired opening in a bulwark through which a rode (or hawser) ma

are cast steel pipes near the bow of a vessel, between upper deck ol
which a cable passes and into which the shank of an anchor may be d

ine or cable used for towing, mooring or anchoring a large vessel.
line or cable between the attachment on the vessel and the anchor.
f the cable out to the depth of water when vessel rides at anchor.

The cable is at a short stay if it leads steeply downwards from the ha
ay and less steeply.

) through which the chain or rope passes into the locke
he cable and not let it run free.

anchor is broken out o

raining and Operational Manual — Edition 6
aritime Safety Queensland
Chapter 26 — Anchoring

Boating Manual

apt. Dick Gandy
Chapter 7 — Anchoring Systems

5 Anchor Drop Failures”.
es and apart from the
at chains and
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chor Windla

t"" Huwsc pipe Spurling pipe ~

andling anchor chain
located in exposed position, well forward on bow
oving parts enclosed
routine maintenance (grease) check oil in gearbox, ¢

check hydraulic hoses for leaks and chafe

159

chor Windla

Chain cable Chain stopper
Anchor lashing

Spurting pipe

Bitter end

160
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“Windlass”
< Drive Spindle =»
Horizontal

A windlass incorporates a horizontal drive
spindle

S is used to control an anchor rode as it is let out or haulec
5 units will have both a capstan, or warping head, and a

161

or Caps
apstan or warping head
Gypsy

[

“Capstan”
<= Drive Spindle =»

Vertical

A Capstan incorporates a
vertical drive spindle

an is essentially the same as a windlass but incorporates
ndle, and is also used to control an anchor rode as it is
kin.
nits also have both a capstan, or warping head
ols the anchor chain. In the case of a caps
positioned below the capstan, or warpi

162
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Nindlass and

“Windlass”
<= Drive Spindle =*>
Horizontal

‘Capstan”
= Drive Spindle ™>
Vertical

163

e Huwse pipe Spurling pipe ~

Windlass Vs Capstan Confusion

plete unit) is a drum that revolves around a vertical shaft. Right?

plete unit) consists of one or more drums operating on a horizontal
t learnt, a windlass also has a drum on it called a capstan??

ndlass is also known as a warping head (used for movin
ing lines without using the engines) Don’t be conf

efers to the complete units as “verti
't to take away some o

164
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or Windlass and Ca

Brake Handle

Gearbox and Motor
ake Assembly ‘
A Gypsy “

%“‘; l'- \an d i
[ N 4 '. 8 2 ’
‘ 5 ¥ ‘ l 2 >/ s %

ch lever

.

165
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clutch through full travel
e windlass
oil levels

emergency stops
Brake operation

ch plates for wear/corrosion

g an

12/06/2020
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INg an A~
Types of Anchors

onsidered by many mariners to have the greatest holdi
eight, for all types of bottoms. Today however, many ma
or in this respect.

holds as the stock rests horizontally on the bottom and
ght angles to the stock, the lower fluke digs in to the bo

169

Types of Anchors

or is often used by steel trawlers and larger vessels. The
therefore can be hove tight home in the hawse pipe.

Ids as it is dragged along the bottom and the weight of tl
of the tipping palm force the flukes downward to dig intc

o stows well in the hawse pipe with flukes flat agai
ing power compared to the Admiralty anchor

170
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g an

sed on smaller vessels as it is difficult to stow in a haws
ell with a bow roller system.

nchor in all types of sand, mud and clay
onstruction
d will reset if direction of strain or pull chang

heavy weed cover

171

g an
Types of Anchors

Or Considered a good choice for sand bottom applications

al purpose anchor for small vessels such as coastal and
2|s. Has good holding power given its weight. Resemble
5s anchor in appearance and method of operation.

atio (large loss of holding po

172
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g an
Types of Anchors

ew style anchor that has excellent holding power in sa
> deployed on a relatively short scope.

ng parts and exceptionally strong
a low force to break out from bottom

g an
Types of Anchors

hor for reef use. Manufactured using pipe and round &

eight “flukes” In the case of a fouled anchor on a reef, it

nd bar “flukes” will straighten to allow the recovery of th

t and inexpensive to manufacture
to reef bottom

general purpose anchor

12/06/2020
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slow our drift — deploy from the stern

12/06/2020

acting an An
Types of Anchors

chor in no way fulfils the role of a traditional anchor (that of
ed to a selected point on the sea bed) but does have an impc

a sea anchors function is to provide a point of hold and resistz
r for a vessel when it is not possible to fix ground using a trad

hor resembles a windsock, and when deployed the bag fills
etard a vessels drift and hold her head in the required di

e bow into the waves

ecting an An
Types of Anchors

ur sea anchor, consider the following.
oken down — deploy from the bow

of line for a sea anchor should ensure that the vessel and the
e wave crest at the same time. As a rule, the length of line s
between the wave crests multiplied by at least 5.
oe taken to ensure the multiplier is an odd number to be s
are not on a wave crest at the same time.

fween wave crests is 12 meters
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g an
Types of Anchors

thumb for calculating the length of line to be used wh
0 take the distance between wave crests and let out tl
i.e 1% wave crests, 2% wave crests, 3% wave crests, 4
ou feel appropriate) but it must always be the distance

with a reef fishing charter company operati
er has asked you to purchase a new anchor fo
ould be your choice?

ly to leave your anchorage after an overnight stay. Yot
th a power driven windlass. Explain the steps you wo
or and depart.

ating in an area with a mud bottom. Which anchor wo
ain your choice.

0 deploy a sea anchor, explain in your own word
gth of line let go from your vessel to the sea

12/06/2020
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rom prevailing/expected winds
accessible
ent swinging room

ent depth (all tides)
10lding bottom
1/distance of next safe anchorage

m surge at anchorage?
2 cables etc which make anchorage

179

on “standby” for letting go
depth/vessel position
ought to neutral

nder slight tension if possible

p” to confirm no

180

90



181

182

dered before anchoring include:

er (LAT) at the place and its approache
ate of the tide and its rise and fall
of the bottom (material type and profile)
)n and strength of tide or current
on and probable strength of the prevailing and forec

les in the vicinity
g room available
d clear of channels and traffic
hts and shapes

d on coming to anchor include:

12/06/2020
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184

anchoring may include the follo

a around a proposed anchorage to deter

elected must accommodate rises and falls in the
d under keel clearances at all states of the tide

e anchor to ensure it will run free when required (ct

flaked on deck)

1e bitter end is secured onboard

approach, taking into account wind and tide effects

able when approaching a deep anchorage to act
entry on approaching reef or steep-to ground

ition and bring the vessel dead in the wate
are clear of cable

atin reverse

12/06/2020
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186

anchoring may include the following

guired scope has been let out, secure the bral
moderate reverse propulsion

ote — We will discuss scope in greater detail shortly,
termine just exactly how much chain (and therefore
) we have let out?

aller vessels, the chain has painted links, usually one

eters along the chain is common. When paying out the
y count the links.

ger vessels, anchor chain is supplied in 15 or 7% fatf
s then shackled together to form an anchor cable.
ave eight or nine or whatever “shackles of cable
each anchor. These shackles are specifical
ount of chain let go.

anchoring may include the following

everse propulsion, check that the anchor has
a transit abeam, observing the tautness of the roc
or vibration (if in doubt, take your time and/or start

ise noise, take strain off the anchor windlass and pro
ble, attach a snubber (or snotter) line from the cable tc
oint.

e the windlass of strain when at anchor (also when an
on deck) the cable is secured to a strong point using d
Slips, or Devil's Claws fitted with bottle screws, or ¢
essors. These fittings not only relieve the windlass
he cable, but also safely secures the cable to a
2signed to take the loading, and prevents cab

or until the anchor is holding we

12/06/2020
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HAWSEPIPE “ K
Devil's Claw

‘\. "\
. é ;
Marquip Chain Connecting Link

Shakle / \ ) Devls's Claw

187

or and test all controls
along the cable as it is recovered onboard
able with the deck hose

e cable does not pile up in the anchor locker (on lar
d to be flaked manually)

hor is difficult to break out, secure the cable and mot

at the anchor and cable are secured appropriate to
1d sea conditions when recovered.

and signals from the forward hand to the helr
is operation to proceed smoothly

188
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190

econd point for a moment:

ong the cable as it is recovered onboard

important point. The windlass is not designed
owards the anchor into the wind, but rather to just
anchor out of the bottom once the cable is straight
h the water. In fact, one accepted technique to slowl
| over the anchor point to break the anchor free from

0 engaging the winch to haul the anchor up.

chnique used is to take the strain on the cable witk
p a little until the windlass just starts to work, the
e momentum of the vessel will continue forwe
ome slack, winch again until the windlass
epeat this until your vessel is over th

vell if you are on your own

0e (the ratio of the length of the line to the depth of the wate

or from dragging. A long rode (the anchor line between the
ds to exert a horizontal pull and helps the anchor dig in. F
e line should lead away from the anchor at an angle of

2r when deciding scope

12/06/2020
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Scope and Scope Ratios

e, five to one (length of cable five times the depth o
le in most situations.

,in water 6 to 9 meters deep, use a seven to one ratio
less scope may be used given the catenary effect of t

se many variables that will affect your decision whe
ose mentioned earlier. Use the following as a gene

3:1 Minimum
5:1 Better
Heavier weather

191

Scope and Scope Ratios

RECOMMENDED SCOPE

Anchor Cable Type

Chain
Chain
Chain

Rope (plus chain pe
Rope

192
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Scope and Scope Ratios

Scope = Length Of Rode
Depth

193

Scope and Scope Ratios

Scope = Length Of Rode
Depth

: Léngt‘h" Of Rode + bepth
pe = 140 + 18

194
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Catenary
a uniform chain hanging freely from

Vertical Point

Vertical Point 1

i_.d_TAq:
7% Depth

l Depth

Anchor  Chain Nyloh Rode

g about scope is how it acts in a blow wl
der these conditions, the catenary
or and absorbs shocks thal
aight line p

12/06/2020
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Class Discussion

> We have previously discussed that a windlass is not designed to haul a vessel
into the wind and winch the vessel to the anchor point. With that in mind, how
would you work through the following situation?

* You are alone onboard a 20 meter fishing vessel and have been at anchor
overnight. You are preparing to leave the anchorage in the morning, your anchor
has an 8:1 scope out, you have a power windlass which can only be operated
from the bow. You also estimate a 12 knot wind is pushing the vessel back from
the anchor point.

How would you recover the anchor without putting undue stress on the windlass?

197
Thankyou
198
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ECA_ .
Maritime

COLLEGE

REFUELLING

=

199

describe the planning process to safely refue
steps to be taken prior to, during and following

and the general precautions to follow to safely ref

0 explain common refuelling problems that can |
cy.

detail the steps to resolve refuelling emerge

to deal with a fuel spill and potential poll
s of WHS/OHS with regard to stowin

200
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5 Training and Operational Manual — Edition 6

aritime Safety Queensland S
Chapter 6 — Refuelling precautions (pg 100) §
Chapter 15 — Fuel calculations (pg 243)
Chapter 18 — Fire risks & refuelling (pg 295) &

Boating Manual

apt. Dick Gandy
Chapter 5 — Dangerous materials (pg 113)
Chapter 12 — Refuelling a vessel (pg 304)
Chapter 19.4 — WHS & work practices (pg 676

afetyscheme.org/stay-safe/petrc

uelling procedure could include any of the following i
nder the following broad headings of;

2lling planning (prior, during and following)
ing precautions
g emergencies
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and follow procedure from vessel SMS and use
st to document compliance.

uel tanks to establish the current amount of fuel al

ate the amount of fuel required to bring tanks to req

equired grade and amount of fuel following compa

203

d, consult with port authority to arrange an ag
e if refuelling ship to ship, or suitable wharf and
ing tanker to ship, allowing for expected time frame
sh.

up Ullage report on all tanks in preparation for refue
ave considerable time and paperwork.

ber when calculating Ullage and fuel volume to be
tank can only be filled to 95% of its capacity to a

204
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205

hoses and lock wire connections on large ho
0ses becoming uncoupled

2| nozzle in contact with filler pipe on small hoses

alves to direct fuel to correct tank and when flow sta
rs to ensure fuel is going to correct tank

el samples during filling process, label and stow as
onitoring. If quality looks poor stop refuelling and ir

DCC, Dry Cryogenic |
Cooplings

LNG transfer
Hose

206
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bunker receipt for records

fuel Sulphur report and analysis for records

efuelling amount in ships log

p oil record book
refuelling check lists and file away
essel before start up

ing Precau

be a hazardous time for fire risk a
should always be taken to manage this

as from batteries, and fuel vapours are leading eleme
idents involving fires and explosions, with fuel being t
articularly so when refuelling.

ery real dangers of explosion into perspective, conside
of vaporised petrol in a small space such as an engine
t, has the explosive power of 15 sticks of dynamite!

hree elements to keep burning — fuel, heat and o
e or more of them, it will go out. Simply put, wit
should turn off the gas or petrol/diesel suppl
ible material. Heat can be counteracted by
ost importantly, you can smother fi
isher using CO2, dry powder
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asures may include:

ssel securely but with ability to let go quickly

sengers ashore
ravo flag (code B)
motors off, vents are closed, intake fans turned off
n machinery and close any electrical circuits
valves, no naked lights and no hot work

209

azardous time for fire risk and preca
0 manage this risk.

asures may include:
2 extinguishers ready on deck
e portable tanks from vessel to fill
eck scuppers and put containers under tank

ill kit close at hand

nt watch on fuel flow and monitor fi

210
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212

azardous time for fire risk and prec
manage this risk.

asures may include:

stability when filling wing tanks

Global {

ate as tanks approach max fill level = e

2 risk areas after filling
Iges after refuelling

etion of fuel bunkering drain hoses before
ing by walking the fuel out or blowing the

g lines allowing vessel to swing out. S
sel, check all hose connections before reco

ks, stop the flow and fix or replace hose.

1 explosions, raise the alarm and stop the flow, che

es, inform authorities, fire control, remove hoses fr
>, prepare to abandon ship if you lose control, poss
ading from ship, radio for assistance urgently.

12/06/2020
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ssure to high, ask for reduction in flo

g to wrong tanks, open valve to correct tank a

tank. Never close of valves from delivery manifc
ose may burst and always consult bunker control
losing any valves.

doubt, stop the flow immediately.

t complete an incident report for any fire/explosio
> a POLREP for any spill, and enter details in shi

g on our vessel and have just had a fuel
s. What actions do we take to deal with the
lling and stop the flow of fuel into the water

ew and vessels in the immediate vicinity that a spill has
rd may exist

the spill as much as possible, and minimise the effect an
(use booms, absorbent pads and materials)

precautions
essel SMS procedures for details on dealing with a spi
er 35mtrs consult SOPEP {shipboard oil pollution e:
el owner/operator or responsible person {as desi
ard clean up
authorities {MSQ, AMSA, releva
in water unless advised
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g Flammab

such as petrol, are dangerous by themselve
S5 that become dangerous or more dangerous w

s would have some of these products on board for t
such as petrol for outboards, bleach for cleaning, pai

ars, for example.

ufacturers and/or suppliers of hazardous products
afety Data Sheet (SDS) when supplying these goods

ives the user the product safety information, incluc
the product, any hazards or dangers in using t
andling and storing products.

hen paints and cleaning agents a
board. They may be in incom
iners may sta

g Flammab

gulations pertaining to stowage and SDS i

ers are required to classify chemicals and prepare SD

s must ensure that labels are applied to containers and th
essible to workers who may be exposed to the chemicals

Id also ensure that all chemicals and dangerous goods ha
the packaging

dous substances and dangerous goods used in the workple
register (usually referred to as the “Chemical Register”)

ave access to the register (“Chemical R

nt’s and/or JSA prior to usi
e SD
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e carrying dangerous goods &

the stowage regulations and precautions as la
aritime Dangerous Goods Code (IMDG Code)

ave a pre-stowage plan for dangerous goods showing
stowage.

ave a final-stowage plan for dangerous goods showing
stowage.

m MO 41/3 advising local authorities of intention to

gerous goods manifest.

assessment completed for the carri

able to list a number of items you would f
least six items.
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nots with a single motor burning
d to travel 360 nm before allowing for res

ind how long we will be steaming for to cover
divided by the speed we are traveling at 9 kno
ete the trip = 40 hours.

y the 40 hours we are steaming by the fuel we bu
el we will require for the trip. So 40 hours times t
gives us the fuel used for the trip
litres for the trip
speed in NM per hour = time to complete

ultiplied by the fuel burnt ea

nots with a single motor burning
d to travel 360 nm before allowing for res

ded by the 6 knots gives the hours to complete
s times the 12 litres gives the fuel used = 720 litre

essel travel with 1000 litres of fuel aboard with a ¢
an hour at 20 knots?

by 19 litres gives the hours the fuel will las
0 knots per hour = 1052.63 N Miles tra
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Thankyou
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STABILITY
222
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224

stability Data

e meaning of common stability terminology.
understanding of Archimedes Principle.

e how weight and buoyancy combine to assist floa

and the effects of Transverse and Longitudinal sta

o0 identify three types of vessel equilibrium.

e difference between “stiff” and “tender” vesse
etween List and Loll.

ee surface effect” is.

arious stability problem

12/06/2020
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d in this session
> to study the following terminology and to
At the end of this session you should be able tc

The centre of mass, the point from which the whole weight of
vessel) and everything in it acts vertically downward

ravity (VCG) Centre of the weight distribution in a vessel and the point
force of gravity is assumed to act vertically downward

(B)  The centre of gravity of the immersed volume. Point through
buoyancy supporting the vessel acts vertically upwards

ancy (VCB) Centre of the underwater volume and the point thro
buoyancy act vertically upward

ight - Line of the Keel (K) to the Centre of Gravity (G)
- Line of the Keel (K) to the Centre of Buoyancy

of the Keel (K) to Traverse Metacen

d in this session
avity (LCG) Longitudinal position of Gravity (G)
Buoyancy (LCB) Longitudinal position of Buoyancy (B) {oftel
tal distance (in the transverse plane) between a vertical line draw
puoyancy, and a vertical line drawn downwards through the centre of
Point of the centreline of a vessel that remains vertically above
buoyancy when a vessel heels (a fixed point for small angles o
Vertical distance between the centre of gravity and the metace

Movement of a vessel away from upright by an external force
speed turning etc)

Total weight of the water displaced by a floating vessel (e
the vessel, including cargo)

ement} The weight of the hull, all machinery and
deadweight

nce between light and loade
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n this session

eight of the vessel when loaded and of the water dis

tate in which the period of roll of a vessel coincides with the
ith waves (causes excessive rolling)

The watertight volume of a vessel above the waterline

The vertical distance from the lowest point of the main deck (usuall
the waterline

The depth of the vessel below the waterline; the amount of vertical
vessels water line to the bottom of it's keel

e (FWA)  Amount by which the draft changes when a vessel mo
fresh water

Tonnes of displacement required to change the ves
centimetre

ilibrium {positive GM} Centre of Gravity (G) is

ium {negative GM} Centre of

n this session

en the forces of buoyancy and gravity align and estab
Jespite the vessel having a negative GM when it is in the

a vessel away from upright because of uneven transverse dis!
one side — G off centre line (damage for example)

> between the forward and aft draughts

A rotational force generated by the length of the GZ lever and the ve
that will return the vessel upright

A vessel with a low centre of gravity such that it returns upright ve
heeled

vessel with a high centre of gravity such that it returns upright
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udy Reference

raining and Operational Manual — Edition 6
itime Safety Queensland
Chapter 19 — Maintaining Stability (pg 303)
Chapter 20 — Condition & Seaworthiness(pg 31
Chapter 25 — Other Stability Factors (pg 380)

Boating Manual

apt. Dick Gandy
Chapter 1 — Stability Definition (pg 14)
Chapter 13 — Load, Buoyancy & Stability (pg

org/wiki/Ship_stability

Upthrust

or partially
fluid loses

1 amount to
e fluid it

Displaced water

12/06/2020
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anding Archimedes P

place a block of wood into a bucket of water, the b
some of the water, and the water level goes up.

2igh the water that the wood displaces, tt
he weight of the wood.

231

anding Archimedes P

loes a boat float?

aces an amount of water equal to its own weight

will sink lower in the water until the displaced wei
weight of the boat

eavier than the amount of water displace

232
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ding Archimede

ball: displaced wa
hull: displaced wate

ced 2 blocks of different density into water, they would

evels because one is heavier than the other, and disple

er.

er, an object displaces its own weight of the
nich it is immersed.

e object is shaped in the form of a
vould sink down to the point where
ater was displaced

orce of Gravity (weight of vessel) acts downwards

orce of Buoyancy (equal to weight of displaced flui

avity is greater than fo

12/06/2020
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Weight

235

Place in fresh water

4,000kg Note:
1 cubic metre

weighs 1,000

displaced

Sink or Float?

236
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ims3
Place in fresh water
4,000kg
ims3
4,000kg
Sink or Float?
237
5m3
Place in fresh water
4,000kg
5m3
4000kg | [T |
Sink or Float?
238

Block di

im?3 Fresh
causing an up!
1,000kg

Resultant down
3,000 kg causes

ims3
~—" " a4.000kq
1,000
kg
Block displ

5m3 Fresh Wal
causing an up

Block weighs 4,0
downward force o

Resultant upward
1,000 kg causes bl

5m3
" "] a.000kg
5,000
kg

12/06/2020
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ms And Definitio

floating vessel displaces its own
eight in water

e. the portion of hull below water
Splaces a weight of water equal
e weight of the vessel

239

ms And Definitio

ance from underside
est part) of hull to water
rface

f
draft

indicate Draft
Aft

240
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between “Load Displace
acement”

241

“Distance from the waterli

Good freeboard

Good freeboaré ‘
0

Poor freeboard

242
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And Defin

of Freeboard is a measure of the amount of buoyanc
e the water line to support the vessel in case of bad

When Reserve Buoyancy is gone, vessel sin

And Defin

ationship between Weight and Volume = DEN

bic metre of fresh water weighs 1 tonne
ty of fresh water = 1.000 tonne/m3

bic metre of Salt Water weighs 1.025 tonnes
ater has a density of 1.025 tonnes/m3
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sity (Specific Gravity)

atio of the weight of a substance to
e weight of an equal volume of fresh
ater”

Density of Substance
ensity of Fresh Water

elative Density of sea water = 1.025

245

B ——— >

STATUTORY
FREEBOARD

'
'
'
|

v

H 540 mm
-

ALL LINES ARE 25mm IN THICKNESS

246
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s And Defini

er Allowance
er, will a vessel float higher or lower than |n Fre

(1 Cubic Metre of Fresh Water will balance 1To

1000 kgs/m’

Sea Water Fresh Water

1025 kgsim’ A vessel loading in a river will
load to the Fresh (F) line, giv
Water the vessel will rise to
load line

p of Summer (S) line and top of

247

elated to the seasons b

e

opical, Summer, and Winter marks must not be submerge
he vessel is trading in a designated Tropic, Summer or
Zone

Winter “. Summer // Tropical |,
] {f i

aggerated example)

248
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249

which will give you your vessel’s DISPLACEMENT
ement table in your Stability Book)

Tonnes Per Centimetre) - the amount by whic
ge (increase or decrease) when weights are ada

es to be made when you are loading in
he Summer Zone - Remember, the de
the vessels draft will change a
ensity, into another.

250
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HYDROSTATIC DISPLACEMENT LCF
CRAFT (m) (tonnes}) (m aft 0)

2.0C B7.5 0.2985
2.05 83.5 0.380
2.10 101.0 0.465
185.5 - 0.855
111.2 0.650
116.8 ' 7 D0.750
122.0 0.880
127.5 0.955
133.2 1.010
139.0 ) .2 1.045
145,0 i 1,068
1.070
1.072
1.085
1.0860
1.080
1.042
2.03e
1.030
1.022
1% 015
1.008
0.99¢%
0.288
0.978
0.968

EMENT = 204.0 Tonne

251

252

126



12/06/2020

Longitudinal

Transverse

253

254
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255

weights added/discarded

ition where weighs
ded/discarded

lescribe movement of vessel's Centre of Gravity

gravity moves Towards an added weight

256
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Weight Added

257

Weight Discharged

oves AWAY from disc

258
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moves PARALLEL to the m

259

Of Centre C
Suspended Weights

of a weight suspended from a boom is as if the
ed at the point of suspension

260

12/06/2020
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261

S raised or lowered w

ighting Lever, the more

W

Z are related - the GIG
e GM, the bigger the \s\
B.

262
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en the forces of weight and buoyancy &

he same vertical li

263

Stable Equilibrium
* Unstable Equilibrium

* Neutral Equilibrium

264

12/06/2020
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quilibrium if when inclined she returns

265

centre of buoyancy moves to B1
shes down through G

266
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TY is ABOVE the METACENTR

267

pushes up through Z (from E
down through G

268
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269

will stay at any angle where p
ill settle to some small ang

270

135



K
Stable Equilibrium Stable Equilibrium

271

oaded, discharged or moved wi
off the centre line

272

12/06/2020
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ick and violent roll

273

Roll Period

pied in performing one double osc

274
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s have a natural roll period
od is dependant on:
GM
) Beam of vessel

large, the roll period is short
hort, the roll period is long
)d is a good indicator of stability
eases — Roll Period increases
es — Roll Period decreases

275

of calm water
eights and press up slack tanks
d obtain average time from several rolls

Apply the following formula:

GM = (0.888 ) 2
T

3 = Beam of vessel (metres)
Time for 1 roll (port-stbd-port) in se

ill be in metres)

276
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ds aloaded weight

vay from a discharged weight

yarallel to a shifted weight

ded weight acts from the point of
on

proves if G is lowered
orse if G is raised

t makes stability worse

es transversely when a vessel is heeled, the follo
e of gravity of the fluid load shifts transversely.

e of gravity of the vessel moves parallel (temporar

er is shortened, causing the righting moment to

139
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ally filled tank have a free surface, which
kwards and forwards with the motion of the

avity moves from side to side

a serious stability problem if movement of liquid is
ed

279

mp out tank

280
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ee Surface Effect (you cannot avoic

sh holds etc should be subdivided with longitu
o reduce transverse fluid movement.

onstruction, tanks should be as small as practical a

2ssels (such as yachts) may be constructed with hollc

ges dry and free of any liquid.

ecks clear water quickly, scuppers and freeing port

ability Proble

gh up, reduces stability
vater, reduces stability
educes freeboard, reduces seaworthiness
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on board are lowered
added low down
are removed
1 weights are lowered
kept full or completely emptied

283

ect of taking on a large volume of seawate
n a heavy swell.

284
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285
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288

00

LCF - The Longitudinal Center of
Flotation

Centre of Floatation
derwater waterline shape at which the vess

e vessel's centre line (midships) due

dinal Centre of Gravity (LCG)
CB) are in the same verti

12/06/2020
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289

is forward of the LCB, vessel trims forward (b

290
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en LCG is aft of the LCB, vessel trims aft (by the stern)
o trim your vessel by the STERN
erve buoyancy forward
more comfortably over head seas
ponsive, vessel will handle better

esponsive

291

292
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a crane, COG of Weight is immediately tr

oves from G1 to G2

293

nended Weic

294
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295

Figure 7.5

s discharged onto wharf, COG of Weight disapy
el moves directly away from the crane hea

296
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297

e is not far away !!
ar holds — you can wind yourself over!!
main engine wrongly - you'll go over!!

298
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line inboard from the booms
e line amidships over the stern.
e the line so it stays amidships.

e what action is next appropriate.
ack away, cut the gear, increase engine power.

299

r entering a compartment holed below t

ncreases, freeboard and reserve buoyancy dec
2ases, Stability decreases
erve buoyancy is gone, vessel sinks

DEPTHOF HULL

300
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g &
A, o
AL ARCHITECT

301

A vessel which is unstable
at an angle to one side or the othe

2. Unstable

pe shifts metacentre up ,

302
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argo

distribution of fuel, water, cargo

becoming progressively more tender
od and angle of roll steadily increase
e raising of Centre of Gravity
ights on deck

om low down in h

303

of Gravity, resulting in increased stability)

ause (jettison cargo)
irst

304
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g a crane to lift weights from the wharf onto
ations. What affect will this have on the vesse

st be designed to ensure that it is capable
ather and operating conditions likely to be e
operation. The vessel should have sufficient stak

al general design requirements:

an acceptable draught and trim.

at all design draughts and trims.
e of withstanding reasonable stress of weathe

maintaining watertight integrity
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2sign Consic

watertight and weathertight integrity is critical to i

ess and ultimately, to its ability to remain afloat. |
rveying authorities require the vessel to be watertig
d deck and weathertight above the freeboard deck.

bdivision
hull is subdivided into a number of watertight comg
umber, location and vertical heights are nomina
thority. The purpose of subdivision is to limit p
d to prevent sinking should the vessel be ho
ent subdivision implies that, should the
artment, it will remain afloat and sta

2sign Consia

considerations in terms of subdivision:
collision bulkhead in vessels over 16 metres in leng

bulkheads to isolate the machinery space in vessel
length.

bdivisions as required to ensure vessel maintains ac
the event of bilging (number of additional bulkhee
by the length of the vessel)

Transverse bulkhead
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310

egrity is critical to seaworthine

s should be carried out as precaultic

eck could include;
s for water levels
-draining holes are clear
el and water tank levels

lines {if applicable} and weight distribution

hts are kept as low as possible
ers are clear
2rtight doors are closed
re to prevent movement and insp

12/06/2020
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t integrity is critical to seaworthiness al
ctions should be carried out as precautions:

frequency of checks and inspections whilst unde

nspection frequency will vary depending on area anc
d can be altered depending on prevailing conditions.

who will be responsible for inspections and when.
eral rule, checks should be conducted once every hou

Check cranes and crane hook
ater tank levels " séecurel 4
argo lashings are secure, r
oors and hatches if necessary

Check scuppers and freei
vents and vents are clear.

Iltems in galley and a

spaces are secu

Personnel ac

t integrity is critical to seaworthiness a
ctions should be carried out as precautions:

identify any irregularities or risks to watertight int
you should take immediate and appropriate action
provided this is within your ability to do so and preval
S permit.

counter irregularities beyond your ability to rectify, imm

e problem so that remedial action can be taken in a tim

of each inspection round should be included in the shig
g log according to vessels operational procedures
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314

counter deteriorating weather condit

Book for information

e surface effect from tanks
cuppers are clear
ank pressed up

S must be closed, particularly watertight and wea
k fittings and ventilation trunks. Ensure all ven

er if possible, re check lashings and cargo

ers, seals and comings are in p

e the main purposes a bulkhead provides?

has asked that you hose down the vessels dec
washing?

is washing over the transom. Where are you taki

12/06/2020
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Thankyou
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