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1.0 SUMMARY

This report is intended to be read in conjunction with the original approved stability book
for the vessel dated December 1983. It presents additional loading conditions for carriage
of an operating crane in partially smooth waters.

Lightship particulars for the vessel are based on those derived from a displacement check
experiment performed on the 8" of April 2009 and assuming a conservatively over-
estimated vertical centre of gravity equivalent to main deck level.

All notes and warnings presented in the original stability book shall be adhered to.

The loading conditions presented in this report are compliant with the Uniform Shipping
Laws Code.

Any deviations from the loading conditions as presented in this report will be
required to be assessed separately.

2.0 NOTES TO THE MASTER

The master of the vessel is reminded that although the vessel exceeds the USL stability
requirements, this does not mean that the vessel cannot capsize. Care must be taken to
ensure that the vessel is properly handled in the weather and conditions prevailing at the
time.

It is the responsibility of the master to ensure that all deck cargo is properly secured and
crane operation is within recommended guidelines. This report does not assess safety of
operation of crane, only vessel response to maximum crane operation.

The master shall endeavour to keep the vessel at level trim and heel commensurate with
operations.
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3.0 STABILITY COMPLIANCE CRITERIA

USL Code section 8C.3.3

Barges and lighters and similar vessels operating within partially smooth waters shall have
a minimum GM allowing for any free surface corrections which is greater than the
following:

(@ GM = 0.036 xAxh + 0.15
A xtan 6
where A = projected lateral area above the waterline (m°)
h = vertical distance from centre of area above the waterline and centre of
lateral resistance below the waterline (m)
A displacement (t)
6 angle of heel to one half of the freeboard being immersed or five (5)
degrees whichever is less
b) GM = 0.0053x V?xd + 0.15
L xsin6
where V = service speed (knots)
L = waterline length (m)
d = vertical distance between VCG and the centre of underwater lateral
area (m)
6 = as above

applicable for V/L"? < 4 only

(c) If a derrick, deck crane or cranes are fitted onboard, the vessel must have sufficient
GM to ensure that it does not heel any more than an angle equivalent to one half
the freeboard, in the condition being considered, or five (5) degrees whichever is
the less, when the cranes have their working loads extended their maximum
outreach over the side.

d GM = 1 metre
Note that for small angles of heel (less than five degrees) the initial righting lever GM is

equivalent to the righting lever curve GZ for the vessel. This report shows and assesses
the vessel’s response to the crane heeling influence with the initial righting lever GM.
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4.0 LOADING CONDITIONS

| 4.1 DEPARTURE CONDITION |

Loading Table

ITEMS Weight L.C.G L.Mom V.C.G V.Mom F.S.M.
(t) (m) (t-m) (m) (t-m) (tm)
Aft F.W.Tk 8.80 -11.93 -104.97 247 21.74 51.60
F.O.Tk No.1 &2 7.30 6.48 47.30 0.73 5.33 4.08
F.O.Tk No.3 & 4 9.80 0.80 7.84 0.70 6.86 7.58
Crew (6 persons) 0.45 0.00 0.00 4.25 1.91 0.00
Dive compressor 1.15 -6.00 -6.90 3.75 4.31 0.00
Steel structural cargo 3.00 -4.50 -13.50 23.3 69.9 0.00
TR-80M crane 11.65 -0.56 -6.52 4.65 54.15 0.00
Lightship 120.03 0.46 55.21 3.25 390.10 0.00
TOTAL 162.18 -0.13 -21.53 3.42 554.3 63.26
Free Surface Correction 0.39
KGf 3.64

Hydrostatics (from original stability book)

A = 162.2 t

KMt = 9.97 m
MTC = 2.85 m
LCB = -0.27 m
Draft = 2.13 m

Level trim check

LCB = -0.27 m

LCG = -0.13 m

Lever = -0.14 m

A = 162.2 t

Trim moment = -22.9 tm

MTC = 2.85 t-m

Trim change = -0.08 m (negligible — original hydrostatics applicable)

GMf Calculation

GMf = KM - KGf
= 6.16 m
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Stability Criteria Compliance

(@  GMrequired = 0.036xAxh + 0.15
Axtan6
A = 94.1 nf
h = 3.143m
A = 162.2t
6 = 5 deg
GMrequired = 0.94 m
(b)  GMiequirea = 0.00563x VP xd + 0.15
L xsin6
/K& = 4
Ve/L = 16
d = 256 m
GMequired = 2.64m
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(c) If a derrick, deck crane or cranes are fitted onboard, the vessel must have sufficient
GM to ensure that it does not heel any more than an angle equivalent to one half
the freeboard, in the condition being considered, or five (5) degrees whichever is
the less, when the cranes have their working loads extended their maximum
outreach over the side.

Freeboard = 1.12m
Heel due to crane = 3.95 deg
Loss of freeboard = 34 %

( d) GMrequired = 1.00 m
ACTUAL GMf = 6.16 m

Additional check — loss of freeboard due to trim

Check to see loss of freeboard with crane operating at and over transom:

Trimming moment = 68.8 t-m
MTC = 2.85 t-m
Trim change = 024 m
Freeboard = 112 m

Loss of freeboard 22 % (less than half)

Vessel passes all criteria with comfortable margin for this loading condition
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| 4.2 ARRIVAL CONDITION

Loading Table

ITEMS Weight L.C.G L.Mom V.C.G V.Mom F.S.M.
(t) (m) (t-m) (m) (t-m) (t-m)
Aft F.W.Tk 0.88 -11.928 -10.50 1.727 1.52 51.6
F.O.Tk No.1 &2 0.73 6.26 4.57 0.16 0.12 4.08
F.O.Tk No.3 &4 0.98 0.8 0.78 0.25 0.25 7.58
Crew (6 persons) 0.45 0.00 0.00 4.25 1.91 0.00
Dive compressor 1.15 -6.00 -6.90 3.75 4.31 0.00
Steel structural cargo 3.00 -4.50 -13.50 23.3 69.9 0.00
TR-80M crane 11.65 -0.56 -6.52 4.65 54.15 0.00
Lightship 120.03 0.46 55.21 3.25 390.10 0.00
TOTAL 138.87 0.17 23.15 3.76 522.25 63.26
Free Surface Correction 0.46
KGf 4.22

Hydrostatics (from original stability book)

A = 138.9 t
KMt = 11.18 m
MTC = 270 m
LCB = -0.12 m
Draft = 1.98 m

Level trim check

LCB = -0.12 m

LCG = 0.167 m

Lever = -0.285m

A = 138.9 t

Trim moment = -39.6 t-m

MTC = 2.71 tm

Trim change = -0.15 m (acceptable < Lh/50 = 0.5m)

GMf Calculation

GMf = KM - KGf
= 6.97 m
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Stability Criteria Compliance

(@  GMrequired = 0.036xAxh + 0.15
Axtan6
A = 103.0 m?
h = 3.14m
A = 138.9
6 = 5 deg
GMrequired = 1.11m
(b)  GMiequirea = 0.00563x VP xd + 0.15
L xsin6
/K& = 4
Ve/L = 16
d = 3.03m
GM equired = 3.10 m
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(c) If a derrick, deck crane or cranes are fitted onboard, the vessel must have sufficient
GM to ensure that it does not heel any more than an angle equivalent to one half
the freeboard, in the condition being considered, or five (5) degrees whichever is
the less, when the cranes have their working loads extended their maximum
outreach over the side.

Freeboard = 1.27 m
Heel due to crane = 4.07 deg
Loss of freeboard = 35 %

( d) GMrequired = 1.00 m
ACTUAL GMf = 6.97 m

Additional check — loss of freeboard due to trim

Check to see loss of freeboard with crane operating at and over transom:

Trimming moment = 68.8 t-m
MTC = 271 tm
Trim change = 025 m
Freeboard = 1.27 m

Loss of freeboard

20 % (less than half)

Vessel passes all criteria with comfortable margin for this loading condition

11




& oceanic
¥ Yacht design

Stability Addendum Report
MV Marella

5.0 WINDAGE

Figure 1 — Windage reference diagram

e
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6.0 CRANE DETAILS

TR-80M-1-00103
TR-80M-1-00105

TR-80ML, TR-80M

CRAMNE SPECIFICATIONS
'.'.'RA.HE CAPACITY SINGLE TOP
Boom B.000kg ai 2.5m i Tpari:line} — TR-BORL Singhe sheave. Mounted to main boom Fead for single line
4,900kg at 1.5m ([ dpart-ling} - TR-B0M work.
S0 Boom 5.000kg &t 3.5m 0 dpart-line) TH- SR HOIST
4.900k3 &t 3.5 [ 4part-lingl - TR-S0M
139m  Boom 4,500kg Bt a.0m{ spartling} mmhmm“mmm-ﬂmdﬂmmWar
17.3m  Boom 4,000kg at3.5m { 4partlinaf Wiith f""_""mi,“
21.3m Boom L000eg at6.0m{ Spart-lined . . .
Singleteg 1.a0kg [ 1part-line} Jn:“r:?:::lnb;::: Tt Facerakes for et fall Simion
MAX, UF“HG HEIGHT wWikh ficre regulator valve with pressune compensation
Baam
BOOM ELEVATION
Singla top :: "’“ 1 douie-acting Fydraulic oplindes
MAX, WQH.HINE RADIUS SWING
Baam
Singla top 2|:| :1m ;Lfl:‘d:':'g::::;“d'm“ Planatary gear raduces
BOOM LENGTH Hydraulica®y releated brake
44m- I1.3m OUTRIGGERS
BOOM EXTENSION Fulby hydraulc -typse (Floats mourted integraiy)
6 & E-Ild_nmdjltu each provid ed with Independent operation
device
o A L Full sxtended width  d.4m
Pelicled | eectmel el minith 1am
MAIN WINCH SINGLE LINE SPEED Minimum axtended width 3 1m
High range: VOEmimin [5th Layer) OPERATION METHOD
MAIN WINCH HDOK SPEED Hiypdranilis pHlet wilve aperation
High ramge: P MAX. OUTRIGGER LOAD
AUXILIARY WINCH SINGLE LINE SPEED B0t oo TR-OMIL
High range: L-ERTT Y (3l layae) 8.2 - TR-8061
AUXILIARY WINCH HOOK SPEED H‘!'DIUJ.I.ILIC PLMPS
High range: R 1V part-ling) Gaar pusnps
BOOM ELEVATION ANGLE HYDRAULIC OIL TANK CAPACITY
172 liter
HﬂDM ELEVATION SPEED SAFET“F DEVICES
-1 - B 20 Automati mamment |imiter ALY
SWING ANGLE Fulti-display indication
TEO el P &\:‘:ﬂ'irdmn ubout
FEw®g args contie! deyvics
SWING SPEED Durrigger extension wideh detecnos
Atpm Lawad gaugs
WIRE ROPE Hook safety lnch
Bain'dech Hydraulic safety vakhe
1mim = 1 18mdDismeter X Lerathl Telescopic counterbalance walve
T T+ EMFi[20) Elavaticn counterbalarce valve
S M S AL wing rope Jack pikat cheick valve
ugnilisng Wirsch EQUIPM! N's
10 0 S0m (Dismeter = Length) Cran cab hawtar fwith defroitecd
TRT+EXWEH3E) Crane cab coaler
Spen-rasi SERT wane rope Hydraulic ol tempe rature indicrbon lamg
BO0OM Ol b
S-aection ydrauiically telesco ping boom af ke Ciperation pedals far wlmcoping
ceritruetion, Ppcdien
(stage 2: sequential; stages 34,5 ipnchronioed) Mul-display
BOOM EXTENSION Tabewixhan {oprtion
£ couble-acting hydrealic cplinder
1 wire rope type telescoping device
- 122 -

Figure 2 — TR-80M Crane Specifications
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7.0 MOMENT CALCULATIONS

| 7.1 HEELING MOMENT |

From crane operation (refer to figure 2):

Maximum load 40t

At lever 17.2m
Operational heeling moment 68.8 t-m
Total heeling moment 68.8 t-m

This is the heeling moment that is used to derive the heeling levers in the loading
conditions presented.

NOTE: THIS SATBILITY ADDENDUM IS BASED ON THE CRANE BEING FIXED ON
THE VESSEL CENTRELINE BEHIND THE WHEEL HOUSE AND NOT BEING MOVED.

| 7.2 TRIMMING MOMENT |

From crane operation (refer to figure 2):

Maximum load 40t

At lever 17.2m
Operational heeling moment 68.8 t-m
Total trimming moment 68.8 t-m

This is the trimming moment that is used to determine loss of freeboard due to trimming in
the loading conditions presented.

14
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8.0 OCEANIC YACHT DESIGN PTY LTD BACKGROUND

Oceanic Yacht Design (OYD) was established in 2001 to provide a specialised design,
survey and consultancy service to the greater marine community. Our focus is to provide
clientele with professional and reliable service that delivers superior results.

OYD’s qualified and experienced team has extensive knowledge in all areas of the design
and survey of aluminium, steel and composite vessel ranging up to 60 meters in length.
Our portfolio covers a diverse range of vessels of both recreational and commercial
design and includes monohull and low wash catamarans of both power and salil
capabilities.

OYD is a sister company to Sea Transport Solutions (STS) which was formed in 1976 as
an independent company to provide marine design and consultancy services to the
Australian maritime industry. To date, over 33 countries have built STS designs, or have
used STS consulting services.

For more information refer to our website www.oceanicdesign.com.au

9.0 CONFIDENTIALITY

This report is prepared for the exclusive use of the client as described on page 2 of this
report and shall not be reproduced, copied or communicated to any other party unless
explicit permission is obtained.

10.0 REFERENCES

1. Uniform Shipping Laws Code
2. M.V. “MARELLA” — TRIM & STABILTY BOOKLET (DECEMBER 1983)

3. TRIM AND STABILTY BOOKLET ADDENDUM
Oceanic Yacht Design (April 2009)
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