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Abstract

This paper presents computer software “FastStability”. The software has been developed for all kind of
vessels and calculates stability with many additional options. The “Fast Stability” program is used in Post-
Secondary Maritime School in Szczecin in education purpose.

Introduction

Society for the Promotion of Knowledge of Ma-
rine, as the body leading secondary school in the
Maritime, is a non-governmental social organiza-
tion. The activities started in 1995, and in 2005 was
entered into the National Court Register under the
number 0000061904. The purpose of the Society is
to support educational initiatives in favor of the
maritime economy [1].

This objective Society accomplishes by [1]:

organizing the Post-Secondary Maritime School
in Szczecin,

organizing courses, lectures, seminars and other
forms of education for children and adults;
cooperation with local governments, public ad-
ministration, schools, academic institutions in
particular, the Maritime Academy in Szczecin;
cooperation with domestic and foreign organiza-
tions engaged in similar activities.

Post-Secondary Maritime School in Szczecin,
enables young people to achieve in a short period of
about three years, diplomas and professional of-
ficer, capable of working on ships around the
world. The school is for young people who gradu-
ated from high school or technical school final ex-
ams or not. The school prepares students to work in
the deck department on vessels and marine engi-
neering, preparing for the exam for diploma officer
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of the watch, it opens the way for further advance-
ment [1, 2].

A graduate of the College for Maritime has full
authority to apply for a certificate merchant navy
officer on watch after passing the examination be-
fore the Examination Committee of the Maritime
Office, which allows for employment in this posi-
tion on maritime vessels domestic and foreign ship-
owners [1, 2].

Education in Post-Secondary Maritime School
in Szczecin is currently implemented for the fol-
lowing [1, 2]:

— techniques navigator marine;
— technician engineer.

The curriculum specialties Navigator Marine
Technician training meets the requirements in ac-
cordance with [3, 4] of support and operational.
After completing the first year of study and com-
pletion of two months of practice students can ap-
ply for a certificate Mariner watch. However, after
completing his studies in Post-Secondary School
of Marine and serving 12 months of practice gradu-
ates can apply for a Diploma officer of the watch
[1, 4, 5].

The curriculum specialty engineer technician
training meets the requirements in accordance with
the requirements of the STCW Convention and the
operating subsidiary level. After completing the
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first year of study and completion of two months of
practice students can apply for a certificate of en-
gine assistant. However, after completing his stud-
ies in Post-Secondary School of Marine and serving
six months of practice graduates can apply for
a diploma engineer officer on watch [1, 2].

The Post-Secondary Maritime School as well as
other units of teaching trainees sailors, there are
problems related to the implementation and moni-
toring of the learning process [1, 2]:

the need to maintain a high level of education;
the need to develop the knowledge and practical
skills;

prepare students for examination before the
Central Examination (according to [5]);

the need to archive test results for the checks
carried out by the maritime administration
offices.

In order to solve these problems in Post-Secon-
dary Maritime School in Szczecin is used and im-
plemented computer software for control stability
called “Fast Stability”.

The computer software “FastStability”

The FastStability software has been developed
for all kind of vessels and calculates stability with
many additional options:

— Change of ship characteristics;

— Planning of loading, discharge, reserve and bal-
ance;

— Stability calculation;

T - |
— Hydrostatic Data
Hydrostatics:
IC:'\Temp‘\Fast Stability\Hydroztatic curves. ks =
Cross curves of stability:
IC:'\Temp‘\Fast StabilitysCrozs curves of stability, <1z =
i Main Particulars
Length between perpendiculars Lpp [m]: | =
Moulded breadth B [m]: & (12
Drraught Extreme T [m]: | Iﬁ
F.eel thickneszz [m]: g [0.013
i Light Ship Data
wieight [t] 1125 -
LCG [m]: 3563 =
YCG [m]: 4.79 -
Ok I LCancel |

Fig. 1. The module for change of ship characteristics

— Draught survey;
— Seakeeping.

The “Change of ship characteristics” module is
allowed to (Fig. 1):

— change of main particulars (length, breadth,
draught, etc.);

— loading hydrostatics and cross curves from MS
Excel format files.

[X Microsolt Excel - Hydrostatic curves.s g e |
”’ﬁ Plik Edycja ‘Widok \Wstaw Format Marzedzia Dane Okno Pomoc ;IE‘L"
MR SRy s BT -~ A®[= 4 4 AIBQ%IWU% | @]

” Times Mew Roman 10 kB I U | = = T PR |

14 - =
Al B ¢ D [E | F | G [ H [ 1V [ JT

| 1 | T[m] D [t] LCF [m] LCE [m] KM[m] M [t-m/m] TPC [tfoem] Aft Mark Fore Mark J
| 2 | 1,35 1086 42,55 42,51 10,03 3871 846 -1 0,8
| 3 | 1,37 1103 2,92 3678 247
|4 | 1,39 1120 42,56 9,82 3686
| 5 | 1,41 1137 972 3693 248
| 6 | 1,43 1154 g6l 3700 249
| 7 | 1,45 1171 42,52 951 3708 849
| 8 | 147 11388 942 3715 35
| 9 | 1,49 1205 42,57 9,32 3722 85
|10 | 1,51 1222 9,22 3729 8,51 -0,8
|11 | 1,53 1239 9,13 3736 8,52
|12 | 1,55 1256 42,53 2,04 3743 8,52

13 | 1,57 1273 8,94 3750 8,53 0.5

14 | 1,59 1291 42,56 2,85 3757 8,53 I _I
| 15| 161 1308 8,77 3764 2,54
| 16 | 1,63 1325 8,68 3771 8,55
| 17 | 1,65 1342 8,59 3777 8,55
| 18 | 1,67 1359 42,54 8,51 3784 8,56
|19 | 1,89 1376 42,55 843 3791 8,56

(EREDIS N|\1-t?z}m hvdrolsgggme 4233 1 131 i E1] 2o _>|jﬂ
Gotmwy 1 | I .| o
Fig. 2. The hydrostatics
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The FastStability Program loads hydrostatics
from Excel format file *.xIs. The hydrostatics data
must be given in following order (Fig. 2):

— theoretical draught above base line T [m];

— displacement D [t];

long. center of flotation LCF from AP [m];
long. center of buoyancy LCB from AP [m];
KM transverse above base line [m];
moment change trim 1 ¢cm [tm/cm];

ton/cm immersion TPC [t/cm]

”‘ﬁ Pli. Edwcja MWidok ‘Wstaw Format Marzedzia Dane Okno Pomoc == =]
DE2ESRY | tBad o & = A2 5|[0es] 0 - T
[ aria - BIUIEE=EEHF %, B8 EE -HA
E4 - =427
A B C D E F G H I [
1 Depl[t] 10 20 30 40 50 50 70
2 1100 1,742 3087 3,831 4,296 4,582 4,739 4,63
3 1151 1,684 3,034 3,798 4,283 4,591 4,755 4,638
4 1200 1,629 2 982 3767 4,27 4,601 4,768 4,648
5 1250 1,578 2,933 3,736 4,258 4,611 4,779 4,66
6 1300 1,53 2 885 3,707 4,246 4,621 4,786 4,673
I 1350 1,486 2,838 3,679 4,235 4,631 4,789 4,689
8 1400 1,446 2,794 3,652 4,224 4,639 4,788 4,707
9 1450 1,408 275 3,625 4,214 4,644 4,786 4,727
10 1500 1,374 2708 3,589 4,205 4,647 4,784 4,748
11 1550 1,343 2667 3,573 4,196 4,649 4,781 4,769
12 1600 1,315 2627 3,549 4,187 4,648 4,779 4,791
13 1650 1,289 2588 3,525 4,179 4,645 4,777 4,813
14 1700 1,264 2,55 3,503 4172 4,641 4,776 4,835
15 1750 1,24 2513 3,481 4,165 4,634 4,776 4,857
16 1800 1,218 24745 3459 4,158 4 626 4777 4 88
17 1850 1,197 2443 3,439 4,152 4,617 4,779 4,902
18 1800 1178 241 3414 4147 4 605 4 782 4,924
19 1950 1,161 2,378 34 4,141 4,595 4,787 4,941
|<2<0> . pamggrflg 1145 23448 3.381 4 134 Ifll.585 4.791 4,956 | _’“;I

GOhoy

Fig. 3. The cross curves of stability
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Fig. 4. The module for control stability when docking
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and data for Draught Survey (“+” fore, “—" aft):

— distance from AP to aft mark [m];
— distance from FP to fore mark [m].

The cross curves must be given in following
format (Fig. 3):
— cells in first column: displacement [t];
— cells in first row: angles of heel;
— other cells: values of cross curves [m].

There are following options in “Planning of
loading, discharge, reserve and balance” module:

— all types of vessels (container ship, OBO, Tank-
er, Bulk carrier, ...) with retrieval of any loading
conditions as a combination of single items,
tanks, containers, bulk cargo, etc.;

— automatic access to ship data available in the
system, such as: hydrostatics, cross curves or
limits of stability;

— stability when docking (Fig. 4);

— run aground (Fig. 5);

— reserve of deadweight calculation;

— automatic balance correction for two points due
to the extreme draught and trim;

— voyage information.

The “Stability calculation” module consist of

(Fig. 6):

several GM-limits;

leverarm balance, single values, area below
leverarm curve;

trim and heel;

IMO weather criterion;

grain stability calculations.

The “Draught survey” module consist of

(Fig. 7):

fast calculation of tank weights;

saving and loading data;

print, print preview and printer set-up options;
extra export to Excel file which enables prepar-
ing reports in standard format (e.g. NBC).

The “Seakeeping” module is allowed to (Fig. 8):

motion transfer functions;

prediction of: roll, pitch, heave, slamming, ac-
celeration, screw surfacing, green water;
calculation of Seakeeping Performance Index;
prediction of ship operability in heavy seas;
optimum service parameters on the red-green
circular chart.

{£= Run aground = &3
Before ground
Port Starboard FMean eesl B =
Draught Fore [m]; ~ [11.0000 = o005 [1ooon = G [ T
Draught Mid [m]: ~ [11.0000 = [Hoooo - [t1ooo0 =
Draught 4ft . [11.0000 =] oo = [fooon = Paints comrdinates
- = from AP [m]: 9352 =
WG [m] £.00 =1 Draught MMM fromB.L m}  [10.5760  —
' from CL [m]: -1.62 =
After ground
Part Starboard Mean Draught at (.)
Draught Fore [}, [108300 =] [tngooo - =
=i =i = Before ground [m] |11.000 _|:|
Draught Wid [m]: ~ [10.0000 = 11000 - [tosoo0 =
DraughtAft[mp — [11.0000 = [Moooo - [1Toos = Change dT [m}  [0.011 =
Ciraught bk fram B.L. [m]: 10,5904 _|:|
Description |weight 1] |LCG [m] | TCG [m] WCG [m]
ballast 300 120 o B
o o0 - 10
fuel 100 50 10 3
ok, Cancel Print Ex=part Load
Fig. 5. The module of run aground
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File Edit Data Results Options Seakeeping Language Window Help

Ded&E 85 [ with tanks calibration - @
| = Stability Results [ =] = || &6zcuve [ @]l=
g Transverse Stability: Exist Limit Angle Ik [m] GZ [m] - H H H
Litldegl O - 10 1732 022 1 : 4 L]
] Fiee suiface correction GG’ [m}: 0,04 - 20 347 0,431 : : :
b Con. trarrsv. metacentiic height M [ml 1,19 015 0 5,065 o
Marimum GZ [m]. 0,842 0z 40 6,405 0,807
Angle of marimum GZ [dea ] 51 Ell 50 7513 0,841 : ;
freaup to 30 Degrees [rradl 0,188 0,055 50 8302 0,753 (=]
Areaup to 40 Degrees [rrad) 0,321 0,03 70 8.58 0,395 - ;
#rea between 30 and 40 Degrees [mrad} 0133 003 80 8518 004 : : :
Cical VOB [} 871 363 B U e
‘Weather Criterion: Angle of heel [deq]
Angleofioll[deg] 184
Peiiod of oling [sec.] 15,4
Area'b/s"Rstio: 6.2 1
‘wiind hesling lsver Il ] 0,03
“find hesling lever w2 [m]; 004
Longitudinal Stability:
Trm by stem [m}]  1.01
Diraught at LCF. fincl keel th] T [m]: 10,91
Dirught at midship fincl. keel th] TH [m} 10
Draught at aft perp. fincl keel th) Ta [ml 11,4 - -
£ Drafts and trim
L |
T\
AP FP
DWT Fieserve (TMmar=11,01 m): 395.4 ¢ Balance ot 416 m: 56,31 Bialance at 164,1 m: 4517 ¢ List: 0 deg. Transv. mom.; 0tm
Stabilty OK — ] @ [d1.025t/m3 GM. 1.19m Tim. 1,01 m Ta 1 4m{11.4] M. 109m TF1039m[1039] | Pekaz pulpit |

_‘ 2014-06-16

Fig. 6. The “Stability calculation” module
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Fig. 7. The “Draught durvey” module
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Fig. 8. The “Seakeeping” module

Conclusions

Innovative software “FastStability” presented in
the article has been developed for all kind of ves-
sels and calculates stability with many additional
options:

— Change of ship characteristics;

Planning of loading, discharge, reserve and bal-
ance;

Stability calculation;

Draught survey;

Seakeeping.

The special effect of education in the maritime
schools is the ability to using ships’ stability soft-
ware. The “Fast Stability” program is used in Post-
Secondary Maritime School in Szczecin to training
and learning. Presented stability software is allowed
to examination before the Central Examination
according to [5].
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