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WORK GENERAL CHARACTERISTIC

Timeliness of the topic. Currently, the actively developing
industry for the development of offshore oil fields poses new
challenges for designers of ships and floating equipment. In the
process of development of the sea shelf, the volume of subsea works
IS growing.

Therefore, the improvement of scientific bases and methods of
the design of vessels, including subsea construction vessels (SCV)
acquires special relevance. At the same time, an improvement in
design methods promotes an increase in seaworthiness and increase in
the service life of specialized vessels and floating facilities.

Improvement of the scientific bases of the design of SCV
provides a systematization of the interrelation between the dimensions
and design features, assessment of operating parameters, technology
equipment installed, diving systems, and hardware with the main
dimension of the designed vessel and also the comparative analysis of
working characteristics of SCV and special Vessels.

Improvement of the design of SCV includes establishing the
nature of the influence of the main dimension and weight load on the
speed of the vessel, changes and assessment of the weight loading
using the database of similar vessels.

The consistent patterns of change of the main dimensions, the
relationship between the width of the SCV with the dimension of the
propulsion plant, the parameters of cargo gears and davits, and also
interrelation of the sizes of the vessel, taking into account the risk
analysis and design restrictions have to be determined.

At the same time, it is necessary to systematize methods of
formation of the standard shape of the vessel, structural elements, and
the surfaces of the hull using zoning of compartments and determining
the seaworthy characteristics of SCV.

Important tasks are also the formation of an algorithm for the
process of the automated design taking into account the criteria of
efficiency of optimization, in interrelation with the established
technological complexes and hardware, and the development of the
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nomogram for determining the main dimension in the early design
stages of SCV.

The presented dissertation is also directed to the solution of
these questions and therefore the subject is relevant and has great
scientific and practical value.

Degree of development of the research topic. Certain issues
of ship design, which mainly concern the assessment of technical
compatibility and partial optimization of ship subsystems, have been
considered throughout the modern history of shipbuilding. At the same
time, the corresponding design tasks were relatively simple due to the
relatively weak technical interconnection of the ship subsystems.

After the emergence of tools such as CAD, the systematic
approach to the design of vessels significantly extended. A systematic
approach to design ensures the optimization of the technical elements
of ships as a single system vessel - technological equipment -
technological operation, which requires the development of new and
improvement of existing design methods.

One of the directions of the system approach to the design of
vessels is the method of using the database of relative vessels. The
method of using the database is applied generally in cases when
inadmissibly the use of a close prototype is impossible and the vessels
being designed are technically and technologically complex.

In ship-building, scientific and technical literature on the
specified issues are covered relatively little and therefore this subject
is little researched. The method of the database can reflect most
precisely the construction opportunities of the vessel in the early stages
of the design.

Object and subject of research. The object of the dissertation
research is methods and means of improving the design of subsea
construction vessel.

Object of research is to improve the methods of the design of
subsea construction vessel with the use of the database of relative
vessels.

Purpose and objectives of the research. The purpose of
dissertation work is to improve the scientific bases of designing of
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vessels for subsea operation, with the use of the database of relative

vessels.

The main objectives of the dissertation are:

— establishing patterns of changes in the main dimensions of the
vessel, taking into account the characteristics of technological
equipment, diving systems and hardware providing subsea
technology equipment;

— improvement of design methods of support vessels of subsea-
technical operation on the basis of the database of similar vessels;

— defining the main dimension of the perspective vessel by the
system optimized method of the automated design taking into
account the estimated risk analysis and design limitations;

— formation of preliminary standard shape and dimensions of subsea
construction vessel,

— development of an algorithm for improvement of the design of the
subsea construction vessel

— development of scientifically based proposals and
recommendations for presentation to the shipbuilding design
organizations.

Research methods. In dissertation work modern theoretical
and applied methods of scientific research are applied: analysis and
synthesis, induction and deduction, measurement and calculation,
numerical experiment, mathematical, physical and computer
modeling, etc.

The values of parameters of similar vessels close to the research
vessels are presented in the graphs prepared in MS Excel software. The
approximation of graphical results is performed by method of the
regression analysis.

Development of standard shape, formation of the surface and
calculation of seaworthiness characteristics of subsea construction
vessel are carried out using the Delfship software.



Basic provisions submitted for the defense:
Systematization of the interrelation between the dimensions and
operating parameters of the technology equipment and apparatus
with the main dimension of the designed vessel.
Results of comparative analysis of subsea construction vessels
with specialized diving vessels and vessels carrying apparatus
equipment.
Patterns of changes of weight loading and main dimension, the
interrelations between the width of the vessel and the dimension
of the propulsion plant, parameters of cargo gears and davits and
as well as the characteristics of diving system and apparatus
equipment.
Systematization of design features of subsea construction vessel
with the use of the database of similar vessels. The developed
algorithm of design and a problem of optimization of subsea
construction vessel.
Implementation of the principles of system approach to design and
new classification of subsea construction vessel.
Method of selecting the main dimension taking into account the
estimate risks and design limitations of subsea construction vessel
at early design stages.

Scientific novelty. The scientific novelty of the work in a

concept plan lies in improvement of a system optimized method of
design with the use of the database of similar vessels, taking into
account the estimated technical characteristics of apparatus equipment,
technology and diving equipment for subsea operation.

Have scientific novelty:
development of an algorithm for the automated design of vessels
for subsea operation;
the selection of criteria of efficiency for the solution of the
problem of optimization of the process of design of subsea
construction vessel;
establishment of interrelation between the characteristics of a
technology equipment, diving equipment and apparatus



equipment with the main dimensions of subsea construction
vessel;

— development of the nomogram for selection of the main
dimensions of vessels at the early design stages, taking into
account the estimated design features of the vessel and parameters
of technology equipment.

Practical significance of the work. The practical value of the
research is determined by the applied orientation and relevance of the
development. The complex and many-sided task of designing of
vessels for subsea operation is solved by systematic approach that
helps in improvement of the quality of design and ensures the
competitiveness of vessels. Results of the research are used in the
development of technical specifications for the design of new types of
vessels for subsea operation.

Degree of reliability of work results. The reliability of the
obtained results from the algorithm is confirmed by comparison of
values of the database of similar vessels.

Approbation of work. The results of work on its main sections
were reported at scientific seminars of department and also at regional
and international conferences. Practical developments are introduced
in the companies which are involved in design of the similar vessels
and operations of their equipment.

Materials of the thesis were reported, discussed and approved
at the following international conferences:

— KoHdepeHnuss 1Mo  CTpOUTEIBHOW  MEXaHHKE  KOpaodis,
nocBsleHHas namsaTi npodeccopa B.A.IToctHoBa u 90-neturo co
mHs ero poxkaenus, - Cankr-IlerepOypr: - 13 — 14 nexabps 2017.

— XVII International scientific-technical conference on “Water
Transport Problems”, - baky: - 05 — 06 mait, 2022.

— XIV international scientific-technical conference “Innovation in
Shipbuilding & Ocean technical”, - Nikolayev: - 20-21.09.2023.

— 2" international scientific-practical conference ‘“Machine
Building and Energy: New Concepts and Technologies”, -baky:
A3TY, 23-24 nos16ps, 2023.



— XIX International scientific-technical conference on “Water
Transport Problems”, - baky: - 02 — 03 maii — 2024.

— 2" international scientific and technical conference
“Infocommunication Systems and Artificial Intelligence
Technologies” (ICSAIT 2024), - Baku 2024.

— XX International scientific-technical conference on “Water
Transport Problems”, - baky: - 01 — 02 may — 2025.

The name of the organization where dissertation work was
performed. Dissertation work was performed at the Azerbaijan State
Marine Academy at the department of "Shipbuilding and ship repair".

Personal contribution of the Degree candidate in the
conducted researches. In the dissertation work on justification of
relevance, the selection of methods of the research, theoretical and
experimental research, generalizations and systematization of results
were directly executed by the Degree candidate.

Structure and volume of work. Dissertation work consists of
an introduction, five chapters, the conclusion, the list of the used
literature including 125 chapters and four appendices.

Work is presented on 174 pages of the computer text, contains
38 drawings, 56 graphs and 11 tables. Chapter 1 consists of 37603,
Chapter 2 consists of 18501, Chapter 3 consists of 20406, Chapter 4
consists of 31194, Chapter 5 consists of 18384 characters. The total
amount of work consists of 161452 characters.

Publications. The main results of the thesis were received by
the author and rather fully published in 13 articles, 5 materials of
conferences and 3 theses.

MAIN CONTENT OF WORK
In introduction, the relevance of the thesis is proved. The
degree of development of the topic is outlined and the relatively little
knowledge of the scientific foundations and methods of design of
vessels are stated. Subsea construction vessels were selected as the
object of research.


https://www.multitran.com/m.exe?l1=1&l2=2&s=degree+candidate
https://www.multitran.com/m.exe?l1=1&l2=2&s=degree+candidate

The purpose and objectives of the thesis are created: the main
objective is to the improvement of the design of the subsea
construction vessel with use of the database of similar vessels.

In chapter 1 The features of the existing vessels performing
subsea operation are considered. All types of vessel ensuring subsea
operation are analyzed such as: diving vessels, remote operated vehicle
(ROV) support vessel and autonomous underwater vehicles (AUV)
support vessel, also manned submersibles (MS) support vessel. The
performance characteristics and technological capabilities of the
indicated types of vessels are outlined.

The stationary and mobile technological equipment, apparatus
facility and complexes applied on vessels which supports the subsea
and technical works are considered. Characteristics of mobile
technology equipment, including the deep-water diving systems
installed on the open deck, diving systems and apparatus facility of
container execution, mobile drilling, pipe laying and cable laying
systems are stated [1, 2]%2.

The option of arrangement of a stationary deep-water diving
system on the vessel has been considered. Apparatus facility are
characterized and its classification are given, the alternative scheme of
joint arrangement of a stationary deep-water diving system and

1. bBammpor P.JI. CuctemHBI aHanM3 W KPUTEPUH ONTHMHU3AINH TEXHO-
JOTUYECKOr0 O00OpPYJOBaHUS MHOTOLEJIEBOTO CyAHA C KpPaHOM TIpys30-
nogabemuocteio 300T / O.M.AGnymaeB // Mopckoit BecTHUK, - CaHKT
IetepOypr: - 2015. Ne2, - ¢. 20.

2. bammupos P./1. CucteMHblil aHanu3 1 000011IEHHbIE KPUTEPUU ONITUMHU3AIIMN
MHOTOIIEJIEBOTO KPAHOBOTO CyJHa TIPY30IOABEMHOCTbIO KpaHa 3001 /
0O.M.AGnymnaeB, P.A.Kepumnn // Proceedings of Azerbaijan State Marine
Academy, - Baky: - 2015. Ne2, - ¢.13 — 16.
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apparatus facility on subsea construction vessel is submitted [4, 5]*°.

The existing approaches to design of subsea construction vessel

are considered and the review of publications on the studied subject is
executed. The development of methods and stages of ship design is
analyzed. The development direction of design methods of vessels
with the use of information technologies are stated in detail. It is
indicated that the application of systems analysis methods leads to the
development of modern CAD systems in the design of vessels [11]*.

As a result of carried out in the 1st chapter of researches the

block diagram of an object of a research and preliminary mathematic
model (formulas 1 - 3) expressed by the function (4) is created [3, 6]>°:

A=A (W, M,R,P), (1)

11.

Eropoe I'.B., Mycradaes B.O., Ao6mymraee O.M. OcobenHoctu
MPOEKTUPOBaHKS BOJONA3HBIX CyA0B U1 Kacnuiickoro mops // Kondepenuus
MO CTPOUTEJBHOW MeXaHHWKe Kopalusi, TOCBSIIEHHas NamsaTd mpodeccopa
B.A.IloctHoBa 1 90-1etuto co qus ero poxaeHus, - Cankr-IlerepOypr: - 13 —
14 nexabps 2017. —c.168.

Eropos I'.B., A6xymiaes O.M. [IpuHOINOBI MPOEKTHPOBAHUSI MAJIBIX CYIOB
obecrnieuenns ams Kacmmiickoro mopst // Kondepenmms mo crpouTensHON
MeXaHUKe Kopaliist, mocBsIIeHHas mamsaTa npodeccopa B.A.ITloctHoBa 1 90-
JIETUIO O JHsI ero poxaeHus, - Cankt-IlerepOypr: - 13 — 14 nexabps 2017. —
c.169.

AbGnmymmaee O.M. OnTumm3anus XapaKTEpUCTHK TEXHOJIOTHYECKOTO 000-
PYZIOBaHUS MHOTOIEJIEBOTO KPAaHOBOTO CyZHA IPy30MOJBEMHOCTBIO KpaHa
300t // - Acrpaxanb: BectHuk ActpaxaHckoro [ocynapcTBeHHOro
Texuuueckoro Yuusepcurera. Cepusi: Mopckas TexHuka U TEXHOJIOTHS, -
2016. Nel, -c. 7—-11.

Abnynnaes O.M., Canpiros B.b. IlepcriekTHBEI COBEpIICHCTBOBAHHS HAYYHBIX
OCHOB NPOEKTHPOBaHMS CYA0B 00ECIIEYEeHUsI TOJBOHO-TEXHUYECKUX padoT //
XVII International scientific-technical conferece on “Water Transport
Problems”, - baky: - 05 — 06 maii — 2022. — ¢.10 — 12.

Egorov A.G., Abdullayev O.M. About design of subsea construction vessels of
new generation // XIV international scientific-technical conference “Innovation
in Shipbuilding & Ocean technical”, - Nikolayev: - 20-21.09.2023. — ¢.10 — 11.
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here W — set which elements and also their associations are the factors
of the external environment operating on the projected system;
M - the set including the components and (or) their associations
forming a system;
R — set which represents the relation (compliance) between
components of the projected system and also between a system
with its components and the external environment;
P — the set including the property of a system determined by
properties of elements of sets W, M, R. This set can also be
characterized as "Design features of the designed vessel" and to
consider as a set of transfer functions as properties appear in a
system as result of association of its components.

P = f (Cdiv., Crov, Cauv, Cwms, CtE), 2

here P — design features of the designed vessel;
Cuiv. — function of the diving complex installed on the vessel;
Crov — function of the remotely operation vehicle installed on
the vessel,
Cauv — function of the autonomous underwater vehicle installed
on the vessel;
Cwms — function of the manned submersible installed on the

vessel;
Cr.e. — function of the mobile technology equipment installed on
the vessel.
A=1(P). (3)
Uto. =f (Ury, Uky, Usk, Uac, ), 4)

here Ur.y. — conditional characteristics of the pipe-laying equipment;
Uk.v. — conditional characteristics of the cable-laying equipment;
Us.x. — conditional characteristics of the diving complex;
Uac. — conditional characteristics of the apparatus facility
(ROV/AUV).
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Chapter 2 is devoted to the analysis of functions of support
vessels of subsea operations taking into account the parameters of
technological equipment and assessment of their influence on the sizes
and technical characteristics of the vessel. Influences of the lifting
equipment are considered, values of the database of similar vessels are
compared to calculate values, the dependence of crane loading
capacity on width of the vessel and depth of the hook’s immersion on
the vessel width [7, 19]"1°.

Influences of the diving equipment are considered, values of
the database of similar vessels and estimated results are compared. The
dependences of the divers' immersion depth on the width of the vessel,
the crane's lifting capacity and the divers' immersion depth were stated.

Dependences of depth of immersion of apparatus facility and
width of the vessel, depth of immersion of apparatus facility with a
loading capacity of the crane and depth of immersion MS are similarly
received from width of the vessel and MS support vessel displacement
from vessel width. Values of the database of similar vessels and the
calculated results of the dependence of the cargo deck area on the
width and length of the vessel on the cargo deck area are compared

[71".

Settlement models of dependence of width of the vessel on the
sizes of technology equipment, apparatus facility and diving complex
were received. The dependences of the main dimensions on the
technological means installed on the vessel have been constructed,
which is represented by the block diagram fig. 1.

7. Abnymmaes O.M. Ananm3 QyHKIMA cynHa OOecIeYeHUs IMOABOIHO-TEXHH-
YecKHX padoT ¢ y4eTOM TEXHOIOTHIECKOTO 000pYyIOBAHMUS U OI[CHKA BIIASHUS
Ha pa3Mepbl U TEXHUYECKHE XapaKTepUCTHKH cyaHa // - Baky: Proceedings of
Azerbaijan State Marine Academy, - 2023. Ne1(37), - ¢.11 — 21.

19. Bashirov R.D., Abdullayev O.M., Abdullayev R.O. The System Analysis and
Mathematical Model of the Subsea Construction Vessels // Baku: Hearld of
the Azerbaijan Engineering Academy, - 2025. #17(2), pp. 73 — 82.
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Fig. 1. The block diagram of dependence of the main dimensions
on the technological means established on the vessel

In fig. 1 designated:
L — vessel length (it is formed of L/B ratio);
B — vessel width;
T — draft (it is formed of B/T ratio);
A — displacement (it is formed of B/D ratio);
v — vessel speed;
Cb — the vessel block coefficient.
Results of comparative analysis of subsea construction vessel

with specialized diving vessels and vessels as apparatus facility
support vessels in tab.1.
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Tables 1

Comparative analysis of subsea construction vessel with
specialized diving vessels and apparatus facility support vessels

[7

7

Subsea construction vessel

Specialized diving vessels &
vessels of support apparatus
facility

The working platform with cargo
deck

Existence
complex

the stationary diving

Existence of universal lifting gears

Existence the stationary apparatus
facility

Cargo crane with submersible hook

Accommodations for service crew

The maximum adaptation of the
installed apparatus facility or diving
complex with the support vessel

Possibility of installation of mobile
technology equipment, apparatus
facility & diving complex

Flexibility at adaptation to the specific
project

Possibility of performance of
transitions to any point of the World
Ocean for operation on various
projects

In a chapter 3 design limitations of operations and the main
characteristics of subsea construction vessel are analyzed. The
influence of the main dimensions and weight load on the speed of the
vessel has been established. The block diagram (fig. 2) and criterion

function of influence of the main
speed is made [8]°.

dimension (formula 5) on vessel

The values of the database of similar vessels were compared
with the calculated values for the draft and width of the vessel for
speed. Based on the dependencies, a mathematical expression
describing the graphs was formed (formula 6) [8]°.

8. Egorov A.G. Risk-based analysis of operational design restrictions and main
design characteristics of subsea construction VESSELS / O.M.Abdullayev //
Bectauk Opecckoro Harponanpaoro Yuumepcutera — Opecca: - 2023.

Nel(68), - ¢.7 — 26.
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Fig. 2. Structural diagram of the influence of the main
dimensions on the speed of the vessel

v=Rf(A L, B, T), )
here v — vessel speed;

L, B, T —main dimension the designing vessel;

R — identification risk the designing vessel;

A — displacement.

Risk analysis for operation of support vessels of underwater and
technical works were carried out. Within the analysis the identification
and the description of risks were considered, sources of risks were
defined and the system of actions for anticipatory risks are developed
[8, 2018 0.

20. Abdullayev O.M. Risk analysis in the initial design phase of subsea
construction vessels // - Baky: Proceedings of Azerbaijan state marine
academy, - 2025. Nel, —c. 30 — 37.
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The patterns of changes in the weight load by section and the
displacement of the vessel have been established (frame 1) and the
mathematical expression describing this regularity (formula 6) is
obtained. The characteristic composition of the mass load by section
in percentage terms is presented in tabular form, and the formula for
calculating the values of the mass load by section of the vessel is
presented.

Dependences of loading of masses according to sections from
vessel displacement are compared using the database of similar vessels
and the calculated maximum/minimum values in percentage [8]2.

6000 <

4000

2000 .
oe®

)

a®
0 0@ e 90 0 e
200 1200 2200 3200 4200 5200 6200 7200 8200 9200

Weight acording to section, T

Displasement, T

® Hull Ship gear
Ship systems Propulsion plant
® Electric systems ® technology equipment

Graph 1. Dependence of loading of weight according to sections
from the displacement of specialized vessels

here M; —weight according to section (my, mg; , mg, mp p, mg, My,
Mgp,Mps, My, mE)’
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my — hull weight;

mg ;. — Ship gear weight;

mg — ship system weight;

mp p — propulsion plant weight;
mg — electrical system weight;
mq — technology equipment weight;
mg p_— Spare parts weight;
my s — displacement stock;
m; ;. — liquid Lloyd weight;
mg — equipment weght;

A — displacement.

The patterns of changes in the main dimensions and
coefficients of completeness of the vessel are defined. The values of
the database of similar vessels and the calculated values of
width/length, width/draught and draft/displacement of subsea
construction vessel, are compared by the described, corresponding
mathematical expression [8]2.

The graphic model of formation of coefficient of the general
completeness described by criterion function and mathematical
expression is constructed.

Formations of overall dimensions of subsea construction vessel
is presented in the block diagram (fig. 3). It has been established that
the influences of factors of processing equipment, vessel speed and
characteristics of weight loading is described by linear function.
Defined possible minimum and maximum ratios of the main
dimension of SCV [8]&.
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Fig. 3. Structural diagram of formation of overall
dimensions of SCV
Chapter 4 is devoted to the development of an algorithm of
automated design of subsea construction vessel. As an algorithm
component, formation of dimensions of propulsion plant is considered,
the criterion function reflecting the power of the main propulsion plant
(formula 7) is received [9]°:

Nmpr. =f (Npc, NTE, Nsc). @)

here Nwm.p.p. — power of main propulsion plant;
Np.c. — power of propulsion complex;
NT.e. — power of technology equipment;
Ns.c. — power of ship consumer.

The influence of the parameters of the power plant on the main
dimensions of the vessel, reflected in the structural model, has been
established. Mathematical expressions for determination of width of
the engine room, volumes of stocks of the propulsion plant and the
sizes of double boards are received.

A formula has been derived that determines the width of the
vessel depending on the size of the power plant. The values of the
calculated data and database are determined, depending on the power
on the number of diesel generators, the total power of diesel generators

18



on the width of the vessel, the speed of the vessel and the lifting
capacity of the main crane on the power of the propulsion complex

[97°.

The principles of choosing crane equipment are considered, the
main parameters of lifting equipment are systematized. Values of the
database of similar vessels and design data obtained on formulas are
compared. Dependences of depth of immersion of a hook, deep-water
loading capacity of the crane, the boom radius with a loading capacity
of the crane and a crane cargo capacity are received from vessel
displacement [9]°.

The structure and dimensions of a mobile diving complex and
mobile deep-water diving complex of modular type is defined. In the
block diagram necessary construction features of SCV for functioning
of a diving complex are systematized. The settlement formula for
determination of the area of the cargo deck of a mobile diving complex,
necessary for installation, on the vessel is received [9]°.

The block diagram in which necessary construction features of
SCV for functioning of apparatus facility (ROV/AUV) are generalized
is constructed. Structures of equipment of stationary and mobile
complex and also apparatus facility are defined. The formula of
calculation of the necessary area of the cargo deck for installation of
apparatus facility is derived. Dependences of values of the database
and design data of depth of a submersible of apparatus facility on
vessel width are constructed.

The block diagram in which need design features for
functioning of the manned submersibles (MS) are systematized is
made. Values of the database and design data of depth of immersion
of MS, and displacement of the vessel of the MS support from vessel
width are compared.

9. Abaymnaee O.M. Metox GopMHPOBaHUS DJIEMCHTOB QJTOPUTMA MPOCKTH-
poBaHUs cynHa OOECHEeYeHHs MOABOJHO-TEXHHYECKUX pPAbOT C HCHOJB30-
BaHWeM 0a3bl JaHHBIX OJHOTHIHBEIX cyaoB // - Caskr I[letepOypr: BecTHuk
Tl'ocynmapcTBennoro YuuBepcurera Mopckoro u Peunoro ®mora um. C.O.
Makaposa, - 2023. Tom15, Ned, — c. 680 — 691.

19



Dimensions of the perspective mobile technology equipment installed
on the vessel are defined. In the block diagram of a systematized design
features of vessels for installation of mobile technology equipment.

Graphs of comparison of values of design data and the database
of the area of the cargo deck and width of the vessel, the area of the
cargo deck and length of the vessel, the area of the moon pool and
width of the vessel are provided. The considered frame is described by
mathematical expression (8):

ai=b*5—ai/S (8)

here o; — the generalized parameter
(n, Bpp.Vpp,N,Gsc,Lp, B, Syp);
n — the number of the installed diesel generators;
Bp p — the vessel width depending on the power of a propulsion
plant;
vp p — the vessel speed, depending on the power of a propulsion
plant;
N — power of propulsion plant;
G - — cargo capacity the submersible hook;
Ly — crane boom reach;
A — displacement;
Sy.p. — Moon pool square;
S — dimension parameters (N, G, Np,dy s, Scp, Dsp);
G — crane cargo capacity;
Np — power of propulsion complex;
dy s —hook submersible deep;
Ds , — apparatus facility submersible deep;
Sc.p. — cargo deck square;

ai/S — ratios of the studied and measured parameters,

determined on a formula (9):
b — correlation coefficient, the considering regularity of in
question ratios determined by a formula (10):
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' n B n (9)
al/Szzai _b*zsi
i=1 i=1
i=1(S _S_i)(a_ai)

b =
(B ~ S S (a2

(10)

Improved method of formation of shape of the perspective
vessel by means of configuration of the vessel and by zoning of rooms,
specified in the block diagram.

It is proposed to make formation of a surface of SCV in
accordance with criterion function of cross metacentric height and
effective power of the main engines. Group of shell of subsea
construction vessel are developed and addiction of effective power of
the main engines from vessel speed, cross metacentric height from
draft are constructed, [10]%°.

The mathematical model for formation of the weight load
according to sections of the vessel is received. The formula for
determination of value of loading of masses according to sections with
use of values of the database of similar vessels is derived. The method
of the choice of the main dimension and the flowchart of calculation
of the main dimension of the designed vessel is developed [10].

Efficiency criteria for optimizing the main dimensions have
been determined, and a graphical model of the interaction between
optimization criteria and variable elements has been developed.
Functions for optimizing the width and draft of the vessel were
developed, and on their basis a mathematical model for optimizing the
width and draft of the vessel was obtained.

10. JlebeneBa M.I1. AnNropuT™ MpOEKTUPOBAHHS CYJIOB 00ECIICYCHUS TTOIBOTHO-
TEXHUYCCKHUX paboT meromoM Oa3wl AaHHbIX /| O.M.AOnymnaes / Hayunsie
mpoOJieMbl  BOJHOTO  TpaHcmopra.  Bomkckuit  ['ocynmapcTBeHHBIH
VYuusepcurer Bognoro Tpancnopra, - Huxuuit Hosropoa: - 2023. Ne76(3) —
c.32-49.

21



In a chapter 5 discusses the implementation of the
methodology for selecting the main dimensions of the designed vessel
and assessing the running, maneuvering and seaworthiness. In the
block diagram vessels, performing SCV with use of apparatus facility
and complexes are systematized.

Optimization of structures of the equipment of a perspective
vessels, mobile technological facility and complexes is performed and
presented in the block diagram. New classification of subsea
construction vessels taking into account the established apparatus
facility and complexes is made.

The principles of improvement of the choice of the main
dimensions and assessment of seaworthy qualities of the perspective
vessel are considered. The nomogram (graph 2) is developed for
definition of the main dimension of the projected vessels on the basis
of data on the loading capacity of the crane, depth of immersion of a
hook and divers and also ROV/AUV, MS and the required area of the
cargo deck [12]*2.

Preliminary economic estimate, the analysis of result of a
research and search of an optimal solution is executed. The made
diagram model allows to systematize the analysis of results and search
of optimal design solutions. Assessment of scientific, technology and
economic effects of a research with the received index - 7.75 is made.
The expected technical and economic effect of developed design
decisions is calculated.

12. Bashirov R.D., Abdullayev O.M. Classification of subsea construction vessels
and evaluation of study effectiveness // 2" international scientific-practical
conference “Machine Building and Energy: New Concepts and
Technologies”, - Baku 2024. Vol. 148. — pp. 217 — 223.
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With use of the developed nomogram a 3D model is presented
for the perspective subsea construction vessel for use to water areas of
the Caspian Sea (fig. 4) and a general view (fig. 5) of the perspective
vessel. The main technical characteristics of the designed perspective
SCV are presented in table 2, [12, 13, 14]*2 1314,

13. A6ngymtaee O.M. Bsibop TI7aBHBIX pa3MEpeHHN CyOOB 0OO0CCIICUCHUS
MOJIBOAHO-TEXHUYECKUX PadOT C UCIOJIb30BaHHEM MeToa 0a3bl JaHHbIX // -
baky: Proceedings of Azerbaijan state marine academy, - 2024. Ne2(40), — c.
7-18.

14. Abdullayev O.M. Model for selecting and analyzing the influence of lifting
gears on the main dimensions of subsea construction vessel // Odesa: Heraldof
the Odesa National Maritime Uneversity, - 2024. No3(74), - pp. 7 — 18.

23



LLMesia) BRpTHEIRHOR WAETH

12 [ 25
20
15
n
5

Ocaea cynra 2 = © il o=
2
pweome o 8 S3%88gg98 .
| [T
\ 40
i -
11 L
\
T RAL S [
\‘\’- ‘%;:“:4
AN Sin [
o _30
Fpyanno Ik BMHOCTE KRaHE "‘L\ \ \ 0 L
vy fiikia NOTpywessa ra N '-.‘ .'-.‘ AY [
AR TS [
Cryfiue norpyikessa Bononssos - N T =T 5
CryfuHa nor| wA THIA ‘\\. A \ L
B § P
Ly norpyswesss ONA 3 SR [
AR ERYI I
Oreuane reyaoead nanyt oy 20 g
Loy maps i \& i ||: 3
i T 1
Lyt Gypeing \ RN NI
cho R
M CYOHE \i I'I l15
a cyaHa \L Al '.‘l [
e 1 il I"
___ [resacynes ByBOBDR KoMNNEKE / T \ BTL
O B (Mo, Gypoecé koMnnexs T I"I ) I 10
Ll kO WAk 1 s
LRl
Drais gonTWIIHOR \L BT Il"'
(0
\ 1\3 1L
~]
Mnaw e myssnn namGn 1 Q ] L]
5§ § R g%
LinySera nopytenmn ONA
g2 8 =
58 8 8 8 %
Cgfivsia norpywenne THNA
2 o = = = o o
=1 =] =] =] =
2 2 g = 8 =
¥ i nar HAA AIOE
BE 8 & §gg-“©

Dy norpyseHne raks

o 2o oo o oo oo o
o o o o o o o o o
=TI =T = = 1
¥ F M om oo o= =
Cpy0n aneMHocTs Kpme
=
58 5 & § &
Covyliaiea Moo (npw Bypaxing
2 ] H 2 8 BF
B = 1 2 @A =
n ] o
Crvyfivnsa EHHA
o =] =] =] oo
& &8 2§ ¥

Graph 2. The nomogram for determination of width of the
subsea construction vessel [15, 16, 17, 18, 21]*>1617.18 (See page
26).
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Fig. 5. General view of perspective SCV

15. Abxymmae O.M., A6xymnaes P.O. PazpaboTka HOMOrpamMMmbl BbIOOpa TJIaBHBIX
pasMepeHuii CymoB o0ecrieueHHst TOMBOAHO-TeXHHYeckux pador [/ XIX
International scientific-technical conferece on “Water Transport Problems”, -
Baky: - 02 — 03 maii — 2024. — ¢.15 - 17.

16. Egorov A.G., Abdullayev O.M., Rzayev R.E. Analysis of influence of mobile drilling
equipment on the main dimension of Subsea Construction Vessel // Baku:
Azerbaijan Oil Industry Journal, - 2025. #4, pp. 13 — 21.

17. Bashirov R.D., Egorov A.G., Jafarov Z.A., Abdullayev O.M., Abdullayev R.O.
Research of main dimensions of new generation subsea construction vessels and
investigation of influence of choice of diving complex and remotely operation
vehicles on concept design stage // 2" international scientific and technical
conference “Infocommunication Systems and Artificial Intelligence Technologies”
(ICSAIT 2024), - Baku 2024. #7(83). Vol. 20. — pp. 358 — 364.

18. Ab6nmymraes O.M. d®opMupoBaHHE TJIABHBIX pa3MEpEeHUIl CyHOB OOeCIeYeHUs
MOJBOMHO-TEXHMYECKUX ~ padOT 1o  mapaMmerpaM  KaOeleyKiIaTodHOTro
obopynosanus // XX International scientific-technical conference on “Water
Transport Problems”, - Baky: - 01 — 02 maii — 2025. — ¢.7 — 10.

21. Egorov A.G., Abdullayev O.M., Rzayev R.E., Hajinskiy H.M. Creation of
mathematic model of definition of main dimension of subsea construction vessel
of new generation: influence of pipe-laying equipment // Odesa: Heraldof the
Odesa National Maritime Uneversity, - 2025. Ne2(76), - pp. 10 — 32.
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Technical data the SCV

Table 2

Name Dimension

Length overall, m 53.6
Length perpendiculars, m 50.0
Beam, m 16.0
Load draft, m 3.0
Maximum displacement, t 1600.0
Cargo deck square, m? 170.0
Speed, knots 12.0
Power of propulsion plant, kW 3x1200
Cargo crane, t 50.0

The photo (fig. 6) of the supply boat developed with the use of
the methods developed in the real work is also presented. The main
technical characteristics of the built supply boat are given in table 3.

fig. 6. Photo of the built boat
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Table 3
Main technical data of the support boat of 1547 project

Name Dimension
Length overall, m 26.0
Length perpendiculars, m 25.0
Beam, m 6.6
Load draft, m 1.6
Maximum displacement, t 107.0
Cargo deck square, m? 50.0
Speed, knots 9.0
Power of propulsion plant, KW 300
Cargo crane, t 0.98

Thus, the comparative analysis of subsea construction vessel
with specialized vessels and the vessels of apparatus facility confirmed
efficiency and expediency of an improvement of design methods of
SCV.

The perspective directions of further researches on
improvement of bases of design of SCV are specified. Therefore, the
hypothesis of scientific research has been confirmed, the goal and
objectives of the dissertation work to improve the scientific
foundations of design of SCV have been achieved.

CONCLUSION
Within research and development executed in the present thesis
the following scientific and practical results are received:

1. On the basis of the system analysis interrelations of overall
dimensions and operating parameters of technology equipment,
diving systems and apparatus facility with the main dimension of
the designed vessel are established.

2. Based on the results of a comparative analysis of technical
characteristics and functionality, important design features of
subsea construction vessel, specialized diving vessel and vessels
of support of apparatus facility were identified.
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10.

Using a database of similar vessels, the nature of the influence of
the main dimensions and weight load in sections on the speed of
the designed vessel was established.

Based on risk analysis taking into account design limitations, -
methods of risk theory and system-optimized design of SCV were
synthesized. Using a database of vessels similar in purpose,
patterns of changes in the weight load depending on the speed of
the vessel were established.

The nature of changes of the main dimension of the designed
vessel is revealed and the dependence of width of the vessel on
overall dimensions of the propulsion plant is established.
Dependences of parameters of cargo and lifting gear on the main
dimension of the vessel are established. Design features of vessels
taking into account parameters of diving systems and apparatus
facility are defined.

Methods of formation of structural elements and appearance of
SCV when using mobile technological complex taking into
account the surface of the hull and zoning of rooms are developed.
An automated design algorithm has been compiled using a
database of similar vessel, and efficiency criteria have been
established for solving the problem of optimizing the design
process of SCV.

New classification of SCV taking into account the installed
technology equipment, a diving complex and apparatus facility is
offered.

The nomogram is developed for definition of the main dimension
of SCV at early design stages, taking into account design features
and parameters of technology equipment, diving system and
apparatus facility.

Preliminary estimate of scientific, technical and economy
efficiency of technical and technological developments is
executed and the perspective directions of further researches on
implementation of the bases of design of SCV are specified.
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