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TOM TAT NQI DUNG LUAN AN
1. Muc dich, d6i twong va noi dung nghién ciru

Muc dich nghién ctru ctia d@ tai: Nghién ctru thiét 1ap hé thong thong bao
6n dmh cua tau hang roi c¢6 kha nang hlen thi lién tuc cac thong s dic trung
cho 6n dinh nguyén ven theo thoi gian thue, xu huéng thay déi gié tri va dua
ra canh bao khi tinh 6n dinh cta tau khong thda mén tiéu chuin quy dinh
trong B luét 6n dinh nguyén ven (IS Code 2008) cua T6 chirc Hang hai quéc
té (IMO).

Déi twong nghién ciru cla dé tai: Tau hang rdi, tinh 6n dinh cia tau hang
roi, phuong phap dénh gia 6n dinh cta tau hang rdi théng qua chu ky lic
ngang.

Noi dung nghién ctru cua dé tai:

Nghién etru quy dinh vé én dinh nguyén ven, tiéu chuan déi véi dic tinh
dudng cong canh tay don n dinh tinh va tiéu chudn én dinh thoi tiét theo Bo
luat quéc té vé 6n dinh nguyén ven (IS Code) tir 36 xac dinh duoc céc tiéu
chuan 6n dinh cho tau hang roi;

Nghién ctru cac hd so tau hang roi dé xéc dinh céng thire thue nghiém
phd bién dugc st dung trong tinh to4n 6n dinh tau theo thoi gian thuc thong
qua chu ky lic ngang;

Xay dung thuét todn x4c dinh chu ky lic ngang theo thoi g1an thuc tir gia
tri goc nghiéng ngang thay ddi theo thoi gian clia tau;

Xay dung phuong phédp tinh toan cac théng sb dic trung cho 6n dinh
nguyén ven cla tau hang rdi théng qua chu ky lic ngang cta né. Ung véi mdi
gi4 tri chu ky lac ngang, tinh todn duoc gid trj chiéu cao thé vimg (GoM) va
dudng cong canh tay don on dinh tinh (GoZ) theo thoi gian thuc;

Xay dung mé hinh kién tric hé théng, nguyén ly hoat dong va cac yéu
cau dbi v6i hé thdng théng bao 6n dinh tau hang roi theo thoi gian thuec;



“ Nghién ctru lya chon cac thiét bj phan clng clia hé thong thong bao dn
dinh tau hang roi theo thoi gian thuc;

Xay dung chuong trinh phan mém thong bao 6n dinh tau hang roi theo
thoi gian thuc;

Tién hanh thuc nghiém hé théng thong bao 6n dinh theo thoi gian thuc
trén céac tau hang roi & céc trang thai khac nhau dé kiém tra chirc nang hoat
dong va d0 tin cdy cta hé théng.

2. Phwong phap nghién ciru

Céc phuong phép duoc lya chon dé thuc hién dé tai luén an:

- Phuong phap phén tich va tong hop dé téng quan cac cong trinh nghién
cliiu da cong bé lién quan dén dé tai ludn 4n, cling nhur hé théng héa co s& ly
luan vé 6n dinh cta tau hang néi chung va tau hang roi ndi riéng;

- Phuong phdp mé hinh héa dé mé hinh hoa chuyén dong lic ngang cua
tau dya trén su thay d6i ctia goc nghiéng ngang dong cta tau dudi tic dong
cua ngoai luc theo thoi gian thuc;

- Phuong phép chuyén gia: Tham vin chuyén gia hang hai v& viéc dénh
gia tmh 6n dinh cta tau khi hanh trinh trén bién, cac yéu té anh huéng dén
tinh 6n dinh cua tau hang roi;

- Phuong phap ung dung cong nghé thong tin dé lua chon ngoén ngit 14p
trinh va x4y dung phan mém cua hé théng théng bao on dinh theo thoi gian
thuc cho tau hang roi;

- Phuong phép thyc nghiém dé dénh gia kha nang hoat dong va do tin
cdy cua cac thiét b trong hé théng, cling nhu danh gi4, hiéu chinh va hoan
thién hé thong.

3.Y nghla khoa hgc va thue tién

Y nghia khoa hoc:

Luan 4n da tong hop va hé thdng hoa co s& ly luan v& 6n dinh tau va dic
trung 6n dinh cia tau hang roi;

Luén 4n da dua ra phuong phap xac dinh 6n dinh tau mot cach lién tuc
theo thoi gian thuc dua trén chuyén dong lic ngang cua con tau.

Y nghia thuc tién:

Xay du’ng hé thong tich hop (phan cting, phan mém) cho phep do, xtr ly
théng tin 6n dinh tau theo thoi gian thuc, dua ra canh bao khi 6n dinh tau bj
suy giam, hé théng d3 dugc thir nghiém va cho két qua tét;

Hé théng nay cé thé éap dung trén tau hang roi nhim hd trg thuyén
truéng va si quan hang hai trong qua trinh dan tau, gép phin dam bao an toan
~ hang hai.

4. Két qua nghién ciru va dong gop ciia ludn an
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* Bing céc phuong phép nghién ctru da thyc hién, luan 4n d3 dat dugc
muyc dich nghién ctru d3t ra véi cac két qua va doéng g()p cu thé nhu sau:

Xay dung duoc thuét todn xac dinh chu ky lic ngang cua tau tir goc
nghiéng ngang theo thdi gian thuec;

Phén tich, x4c dinh dugc cong thic 1am co s& dé xac dinh chiéu cao thé
viing (GoM) ctia tau theo thoi gian thyc thong qua chu ky ¢ ngang;

X4y dung hoan chinh phén cling va phan mém cho hé théng. Phdn mém
c6 kha nang tu dong tinh todn va hién thj theo thoi gian thuc gia tri chu ky lic
ngang, chiéu cao thé vitng, duong cong canh tay don 6n dinh tinh cia tau;
cling nhu dua ra tin hiéu canh bao khi chiéu cao thé viing cua tau cé xu hudéng
giam hodc khi khéng d¢am béo tiéu chudn én dinh.

Trién khai thuc nghiém thanh céng hé théng trén mot sé tau héng roi.
Trong do6 c6 01 tau (tau BMC BRAVO) dugc thuc nghiém trong diéu kién
chay bién, c6 trao dbi nuéc din tau. Két qué cho thiy sai 1éch v& chu ky l4c
ngang va chidu cao thé vitng GoM xéc dinh dugc tir hé thdng theo thoi gian
thuc deu trong giéi han cho phép dbi véi an toan hang hai. Hé théng hoat
dong 6n dinh, tin cay.

Hé théng thong béo én dinh tau hang roi theo thoi gian hoan chinh c6 thé
dugc sir dung lam cong cu hd tro si quan hang hai trong cdng tac dan tau an
toan, gbp phan phong ngtra, giam thiu c4c tai nan, su ¢b cho tau hang roi.

Hé théng cling ¢6 thé dugc Ung dung trong cdng tic dio tao, huin luyén
st quan hang hai, sinh vién nganh diéu khién tau bién & géc do kién thuc, k§
ning vé 6n dlnh tau hang néi chung va tau hang rdi néi riéng.

Nguoi hwéng din khoa hoc Nghién ctru sinh
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Nguyén Kim Phwong Nguyén Cong Vinh Nguyén Xuén Long
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SUMMARY OF THE THESIS
1. Aims, objective and content of the Thesis

The Thesis aims is to research on designing a stable notification system
for bulk carriers which is capable of continuously displaying specific
parameters for intact stability in real time, trends.in value changes and issue a
warning when the ship’s stability does not meet the standards specified in the
International Code on Intact Stability (IS Code 2008) of IMO.

The object of the Thesis includes Bulk carriers, the stability of bulk
carrier, and the method to assess the stability of bulk carrier through the
rolling period.

The contents of the Thesis includes:

Research on the regulations of intact stability, criteria for the righting
lever curve and weather criterion according to IS Code 2008 from which to
determine the stability standards for bulk carriers;

Research on the stability documents of bulk carriers to identify common
empirical formulas used in calculating the ship’s stability in real time through
the rolling period.

Develop algorithm to determine the rolling period in real time from the
value of the ship’s heel angle changes over time;

Develop a method of calculating the specific parameters for intact
stability of bulk carrier through its rolling period. For each rolling period,
calculate the value of the initial metacentric height (GoM) and the righting
lever curve (GoZ) in real time;

Develop a model of system architecture, operating principles and
- requirements for the real time stable notification system of bulk carrier;

‘Research on selecting hardware devices of the real time stable
notification system of bulk carrier;



~~ Develop a software program to notify the stability of bulk carrier in real
time;

Carry out experimenting the real time stable notification system of bulk
carriers in different states to inspect the function and reliability of the system.
2. Methodology of the Thesis

The methods selected for carrying out the thesis:

- Methods of analysis and synthesis to review published researches
related to the thesis topic, as well as systematize the theoretical basis of
stability of cargo ships in general and bulk carriers in particular;

- Modeling method to model the ship's rolling motion based on the
change of the ship's dynamic heel angle under the influence of external force
in real time;

- Method of experts: Consult maritime experts on assessing the stability
of ships while sailing, factors affecting the stability of bulk carriers;

- Method of information technology is used to select the programming
language and develop software of the real time stable notification system for
bulk carrier;

- Empirical method for assessing performance and reliability of the
devices in the system, as well as evaluation, correction and finishing system.
3. Scientific and Practical signification

Scientific signification:

The thesis has synthesized and systematized theoretical basis of ship’s
stability and st'ébility characteristics of bulk carrier;

The thesis has proposed a method to determine the stability of the ship
continuously in real time based on the rolling motion of bulk carrier.

Practical signification:

Building an integrated system (hardware, software) to measure and
process the ship’s stability information in real time, giving a warning when
the ship’s stability is impaired, the system has been experimented and
collected good results;

This system can be applied on bulk carriers to assist captains and deck
officers in navigating ships, contributing to maritime safety.

4. Main results and new contributions of the Thesis

By the research methods implemented, the thesis has achieved the
- research objectives with the following specific results and contributions:

- Developed an algorithm to determine the ship's rolling period from heel
angle in real time;



~ Analysed and determined the formula as a basis for determining the
ship’s initial metacentric height (GoM) in real time through rolling period;

Building complete hardware and software for the system. The software
has the ability to automatically calculate and display in real time the value of
the rolling period, metacentric height (GoM), righting lever curve (GoZ) of
the ship; as well as giving warning signals when the metacentric height of
ships tends to decrease or when the stability standards are not met the
standards specified in IS Code 2008.

Successfully experimented the system on some bulk carriers. In which,
there is one ship (BMC BRAVO) experimented in sea-going conditions with
ballast water exchange. The results showed that the deviation of the rolling
period and the metacentric height (GoM) determined from the system in real
time were within the allowable limits for maritime safety. The system
operates stably and reliably.

The real time stable notification system for bulk carrier can be used as a
tool to assist marine officers in safely navigating ships, contributing to
preventing and minimizing accidents and incidents for bulk carriers.

The system can also be applied in educating, training marine officers,
students of navigation department in terms of knowledge, skills of cargo
stability in general and bulk carrier in particular.
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