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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
the purpose of,

o safely connect shore based power lez

udy Reference

raining and Operational Manual i Edition 6
itime Safety Queensland
Chapter 23 1 Mooring lines & fittings (pg 360)
Chapter 23 1 Berthing & unberthing (pg 361) §
Chapter 251 Ropework (pg 386)

Boating Manual

apt. Dick Gandy
Chapter 8 1 Berthing (or mooring) lines (pg 17C
Chapter 41 Size of mooring ropes (pg 78)

pedia.org/wiki/Mooring

atal-injury-crew-member-due-r



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
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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
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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




sed to keep the stern of the
vessel against the dock

(Usually attached to the

outer quarter of the vessel)

g Lines

ed to keep the stern of the
essel fAup tight
arrival and when embarking /
lisembarking passengers or
oading / unloading cargo
(Usually attached to the inner
quarter of the vessel
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g Lines

3reast Line " { :

ed to keep the Bow of the vessel /
up tighto againg
rival and when embarking /
lisembarking passengers or
oading / unloading cargo
(Usually attached to the inner
quarter of the vessel
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approaches the dock with
berth Port Side too

slows as it approaches the ’
and keeps fboW Ty
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ed is the forward spring

ng forward slowly, the effect
rt bringing the stern towards
k

10
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s secured

he

aft breast line is secured
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g Lines

el still pushing up on the
es, the aft spring line is
hed Atight
nt fore and aft (due to both
nes now being under tension)

12/06/2020
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to remain on the dock
idal ranges, let off the aft
d breast lines and give
scope, this allows the vessel
rideo the tida

Line fro

» vessel

er vessel
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ing, shore-power leads tend to be left
en unattended, introducing many inherent
des;
bect shore-power leads for general condition.

ad should be tested and tagged.
eck that the shore power board is protected by a

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

is are positioned to avoid the risk of mechani
dock operations and vessel movement.

|l ead isnobt
vads onboard are minimised

able to explain the what the following ter

gers are associated with these areas? What could
went wrong?

12/06/2020
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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 i Edition 6
itime Safety Queensland
Chapter 257 Ropework (pg 386)

Boating Manual S
apt. Dick Gandy
Chapter 41 Ropes, knaots, splices & safe

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

Strand from
Twisted Yamn

Yarn from
Twisted Fibers

Lefti Hand Laid Rope
(A Swist

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 i very soft, has a silky feel but kinks easily
dium Lay i most suitable for boats
d Lay i 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 !

12/06/2020
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act er i ® spectfidopurposas.iWe willl 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

Rope
Nylon

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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Of Ropes

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

Of Ropes (syntt
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



~ROpes
Polypropylene

Polypropylene rope is

e to solvents and sunlight

slings, nets, tarpaulin ties and control ropes

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.

12/06/2020
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Of Ropes (sy

Polyethylene

y, Polyethylene rope is
tretch 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

s Of Ropes (sy
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
on.

25



Ropes

Polyester

retch and shock resistance

e to concentrated acids and alkalis

to prolonged sunlight

ards, safety lines, slings and hoist ropes

Ropes

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 configurations Soli
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)

Dyneemaand 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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) Op 'a
Aramid
Kevlar and Twaron

Twaron

) Op 'a
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

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

Oa

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
ten referred to as t

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 amastina b o s uaha
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 mastinab o s uaha
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?

the other way. We
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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lating Safe Working Lo
calcul ate SWL

by a rope type factor. Thus, SWL=D2x F

e rope factors are as follows;

lating Safe Working Loe

we calcul ate SWL

12mm manila rope, no MBF information. Wha
=D2xF

= 12(dia} X 12{dia} X 1{rope factor}

=144 Kg

a 18mm polyester rope, no MBF information. Whe

n nylon rope, no MBF information.

X 3{rope factor}

36
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ulating Safe Working Loa

we calcul ate Mini
? Simply calculate the SWL, then multiply by
e examples
a 12mm manila rope, no MBF information. What is
L=D2xF
L = 12{dia} X 12{dia} X 1{rope factor}
L =144 Kg To calculate MBF (SWL x 6) 144 x 6 =

a 18mm polyester rope, no MBF information. Whe

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

1ylon rope, no MBF information

SWL = 648 Kg and MBF = 3,888Kg
ormation ~ 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
ne manufactures MBF charts provic
result in savings and a g

37
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splice 10%loss

splice 20%loss
, Clove Hitch & Sheet Bend 40%loss ‘

er manoés Buenramt, TimbeoHiteh @0 % los
ot 55%

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

For joining 2 ropes
of EQUAL diameter

N r.r—'\l BRING ENDS
\l) CROSS TWOLINES (2 ) TOGETHER AMD
—' CROSS AGAIN

EMDS MUST BE
O SAME SIDE

(-:-?'"W\\

"Zip—-'v':‘wj,
-

77

Figure Eight Knot

Used as a stopper to
prevent line from running
through a block

78
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Bowline

AFor making a temporary eye

A Easily untied

79

40
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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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For securing to a

g bollard, spar or ri

42
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Joining 2 lines th
pass through a na
opening

43
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Round Turn

44
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Make firs
_ strand

45
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yh blocks
) splice should be

46
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With whipping hals
completed, form bight
with shart end

Thread the end
through the bight

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

& whipping

ngs 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
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95
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 o

Training and Operational Manual i Edition 6

Chapter 251 Purchases and Tackles (pg 399)
Chapter 257 Cargo Handling (pg 402) >
Chapter 18 i Deck Machinery (pg 299)

Boating Manual

apt. Dick Gandy
Chapter 91 Lifting Equipment, Winches & Safet
Chapter 41 Code of safe working practices (pg

ikipedia.org/wiki/Hydraulic_machinery

.worksafeconnect.com/guide-fo

49
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100

Standing Part

g Standing Blo

A Single Whipi a single block
offer any mechanical advanta

A Gun Tackle i a one fold purc

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

A Two Fold purchase i co
sheave blocks

A Three Fold purchas
sheave block

12/06/2020
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echanical advantage of a purchase, count tt
at support the moving block. In this example, th
by fAtwoodo | ines |

Hauling from /
standing block IA
Moving

Block

etermine if you are rigge

101

0 determine Mechanical Adva

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

Purchase A Purchase B

T

Moving

Hauling from
fixed block

is coming out of the moving blc

102
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Hauling from ___» #
standing block

N\

"//1 \
N\ J <—_Moving

Ad v ant Buichag

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 i rove to
~ advantage
. =MAof7

52
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2 x sheaves
Moving block

105

106

53



2chanical Advantag

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 Legislati

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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110

S And Legisle

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
mai ntained as per manuf ac

(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

S And Legisle

bout the Regulation, Marine Orders

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.

12/06/2020
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112

operate deck equi pme
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

56



113

114

12/06/2020

any deck equipment includi
vays use correct PPE

shoes, possible steel toe caps

eet for hydraulic oil in use

pf€ W drleng Practices Fao
( AMSA)

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 A Rope I_adders should b
ts appropriate to conditions condition and proper

gged where necessary E)Otﬁ’:z;[ g';‘gg?s Zr;c:)

life jacket or other used for any other p
Y A Ships whistle, fu

Additionally, whe

57
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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
use of this force
repetitive tasks can be easily don
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118

unt of flow gives speed

ount of pressure gives force

gives both the flow and the pressure therefore sele

pumpwo n 6 t thegflowrequired nor the pressure

assure in the system is to great the components
‘ tighten down the
0 more things.

in the experts

adslen and often with no warnin

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

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

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

12/06/2020
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Double-
Acting
Cylinder

System Relief
Valve

119

/draulic Pump

120
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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
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witchboard Contro

123

ards Of Hydraulic

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

12/06/2020
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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
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Study Note

hata B o s u chéiraind 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.
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Winches

aul wires or ropes
, Hydraulic or PTO driven

)sed to harsh environment

A Winding drum (winch barrel)
shaft, usually between two be

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

A Brake handle controls brake
tension.

A Electric or hydraulic motor
one end of the shaft (us
solenoid operated bral

A Usually includes a r
to enable operati
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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
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Winch Mainte
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Winch Mainte

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

n Deck
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
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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

Deck
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
pass | oads over per soao
eave | oads suspende
faulty dondt use
e, grease, oil, check fixings, ch

140
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Operations
or Crane fails with a suspenc

load
> area

emergency lowering device slowly lower the loac

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

141

gear around a vessel, the following pre

examine all gear immediately before use:
sure 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.

re the vessel 6s
es wi ||l rai se the

2e surface effect

1 aft lines are tight and that brea
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
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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
hinsafel i mi t s, never exc

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 i Equipment Safety Me

149

inery must have pre start checks before
(Check Lists)

spection at Survey
and certificate every 5 Years (Cranes)
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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?
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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
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in this session

of a vessel d6s bow where

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
side through which a cable pass

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 i Edition 6
aritime Safety Queensland
Chapter 26 i Anchoring

Boating Manual

apt. Dick Gandy
Chapter 7 i Anchoring Systems

entitled ATop
es and apart from the
at chains and
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; Huwsc pipe Spurling pipe ~

1dling anchor chain
ocated in exposed position, well forward on bow
ing parts enclosed
yutine maintenance (grease) check oil in gearbo

heck hydraulic hoses for leaks and c

Spurting pipe

Bitter end Q Chain locker

Anchor
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