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Formulation Of The Main Tasks Of Creating Unmanned Surface Vessels Based On A
Systematic Approach

Nadtochii V., PhD, Kherson Educational-Scientific Institute of Admiral Makarov National
University of Shipbuilding

Burunin A., PhD student, Admiral Makarov National University of Shipbuilding

The report is devoted to the formation of key tasks for the design of marine robotics, including
unmanned transport systems. A variant of formalization of the key initial stage of the development
of unmanned marine systems is proposed. This will contribute to the maximum compliance of the
final product with the goals.

Key words: design, system analysis, unmanned surface ship.

VK 681.128
FLEXIBLE MEASUREMENT SYSTEM FOR ONLINE MONITORING AND CONTROL
OF VARIOUS LIQUIDS

Gordeev B.M.!

Full Professor, DSc. b.gordeev@amico.ua
Gudyma E.A.!

Graduate student, i.gudvma@digitalamico.com
Kobylinskyi A.M.!

Graduate student, a.kobylinskyi@digitalamico.com
Nakonechniy A.G.!

Graduate student, nag@digitalamico.com
Zivenko 0.V.!

Associate Professor, PhD. oleksii.zivenko@nuos.edu.ua
Zhukov Yu.D.!

Full Professor, DSc. yuriv.zhukov@nous.edu.ua
- Maritime Instrumentation Department, Admiral Makarov National University of Shipbuilding,
Mykolaiv, Ukraine

Abstract. The concept and various options of a versatile multipurpose system for liquid measurement
and custody transfer with corresponding web applications are presented. The main feature of the
concept is an open and scalable system architecture that securely enables access to the measurement
data for all interested users/services, enabling advanced flexibility and making the next step in
business process automation, increasing safety and performance levels using the concept of data
availability.

Keywords: inventory management system, custody transfer, measurement, web application.

The measurement and control of parameters of various liquids are one of the most frequent
tasks in all kinds of production/processing/transportation processes [1-3]. All the measured
parameters are conventionally grouped into two main sets: quantitative and qualitative. Both quantity
and quality parameters of controllable liquids are important and used to calculate overall process
efficiency or other specific process features. The main goal of this study is the synthesis of the concept
of amodern custody transfer and inventory control system that brings together the ease of exploitation
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of a complex system with full legislation compliance, scalability, and the feature of simple data
sharing/usage for additional calculation algorithms or processing.

The data about the quantity and product quality parameters is important both on the production
and the business levels (e.g. - to provide safety and assets utilization efficiency at the controllable
facility; calculate the overall quantity of stored products; analyze and predict product flows estimate
business opportunities and predict/optimize flows and revenues, especially in case of large and
distributed holdings). It seems natural to make the most of data acquired in the “connected world”
and digital era. To provide high efficiency and sustainable development it’s necessary to act fast and
decisions must be based on the actual data. Thus, it’s important to measure all required parameters
with the required time delays/frames, and make that data available for all interested subscribers,
ensure required data quality in several aspects: accuracy and uncertainty, consistency for a task and
the ability to use this data together with the data from other sources to produce new knowledge and
value. In this case metering systems became the sources of valuable data about the
business/production processes and assets involved: storage facilities and measurement & control
equipment used, and personnel involved. Considering the modern measurement solutions, it's
important to show the trends of redistribution of functions; equipment becoming smart and complex.
Thus, sensors and systems become intelligent and flexible having a large computational power, and
advanced communications options. The custody transfer systems (equipment, software and their
interconnections) for liquids (e.g. hydrocarbons) are regulated by appropriate national legislation.
Thus, the changes to the structure of the system or calculation algorithms face challenges because of
the closed architecture of the measurement systems. The concept also requires paying attention to the
security questions, because of the high significance of the data to the end-users. One of the principal
aims of the concept is to maximize the economic benefit to the end-user of its measurement solution
and resources utilization.

Another goal function is to make the system versatile in the meaning of applications: tanks
storage terminals, refineries, fuel depots (aviation, marine), petrochemical industries, power plants,
biofuel plants, vegetable oil depots. [t must be applicable for reservoirs of any type and size. It should
be mentioned that the system must be able to work with pressurized tanks, so advanced algorithms
should be used for vapor calculation and overall systems accuracy improvement [4-5]. The system
must meet the requirements of scalability: it must work both independently in a small reservoir park
(e.g. fueling station with 1-3 reservoirs) and in a large holding with various distributed terminals and
anumber of tanks containing various liquids. It must be emphasized that the architecture of the system
must be designed to work on stationary and moving objects (e.g. marine tankers, mobile warehouses
or fuel carriers) enabling monitoring of fuel and cargo during transportation or other important
domain-related applications [2, 6]. The listed features are the limitations for both equipment and
software development. All aforementioned features can be illustrated on the basis of the “SADCO+”
and “MIRA+” [7] tank gauging system under development.

The typical system installed on a localized reservoir includes a set of required sensors (levels
1, multipoint temperature 2, pressure 3), switchboards 4 to connect components of the system with
the console 5 that collects all required data and runs the calculation subroutines — see Fig. 1.

The console also writes all the data into the local or remote database server, so the data is
always available. The console can also run an internal web application providing measurement data
and standardized reports for intranet clients.

From alegal point of view, all equipment and software must comply with the requirements of
legal metrology (as per OIML and API standards) and/or comply with the requirements of other
important directives, e.g. ATEX for safety requirements for equipment used in explosive
atmospheres.
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Fig. 1 Multipurpose tank gauging system for inventory management and custody transfer
(one of the typical options for one tank)

To achieve the required level of flexibility it's assumed to use web-based architecture for large
distributed systems. The systems in this case are able for data sharing of information using all
available channels. Web applications (or their modules) can be used for data aggregation and report
generation. They can be furtherly developed for user-specific needs such as calculations of derivative
parameters using alternative techniques (not equal to the standards of equipment installation points),
and other specific functionality that isn’t performed locally. Thanks to the modular design and the
use of web applications, a system can be easily expanded or upgraded - see the Fig.2 for the
description of the optional structure.
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Fig. 2 — The architecture of the distributed system with dedicated data access and
information flows through VPN or secure connection over internet
The typical system installed on a localized facility (e.g. 1,2,3) runs the internal web application
to provide data for internal clients. Consoles can be networked using a VPN or local network to
provide scalability and equipment placement flexibility. The software can use an internal or separate
database server for security reasons. To enable data availability from all over the world cloud services
can be used in a full replication mode or periodically updating the information for each controllable
object.
Main requirements for the inventory management and custody transfer systems for liquids in
reservoirs are given. The architecture of the flexible multipurpose tank gauging system for distributed
objects which uses the advantages of modern web applications and cloud solutions is presented.
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3A OCBITHBO-MIPO®ECIHHOIO MPOTPAMOIO ,EKCIHJYATAIISA CYIHOBOTO
EJEKTPOOBJAIHAHHSA I3ACOBIB ABTOMATHUKN”
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AHoTauisa. PosrnggaoThcsd TNHTAHHA TPEHAXEPHOI MIATOTOBKHM CTYICHTIB 3 BUKOPHUCTAHHAMI
HaByalbHO-TpeHaxepHOoTo cTeHay cyanoBoi enektpoctanuii (HTCCEC). HTCCEC wmae y cBoemy
CKnajal 1Bl IICHTHYHI 3a CBOEK CTPYKTYpOI Ta CXEMHHUMHU pilleHHAMHU TEeHEpaTOpHi cekuii, fKi
J03BOJAIOTh BHKOHYBATH PI3HOMAHITHI NPAaKTHYHI T4 HAYKOBO-EKCMEPHUMEHTANbHI HOCHIIKEHHT ¥
ranysi SKOCTi eneKTpoeHeprii, mo BUpOONAETHCSA, mapaienbHoi poOOTH reHepaTopiB, poO3MOILNY
HABAHTAXKCHHS, 3aXUCTY I'EHEPATOPHUX arperaris Ta iH.

Knwo4oBi caoBa: TpeHaxkep, eJeKTpOEHEPreTHYHA CHCTEMa CyJHA, TeHEpaTOpHA CeKIif,
ynpaBiiHHA, G YHKIIOHAIbHI Omepanii eTeKTpoMexaHika.

OCHOBHUM KEpiBHMM JOKYMEHTOM I[0J0 HIATOTOBKM KOMAaHZHOTO CKJIaly MOPCHKHX CYJEH,
B TOMY 4YHCIi €JeKTPOMEXaHIKiB CYJHOBUX, € MIiKHapogHa KOHBEHIiS NPO TMIiATOTOBKY I
AUTIIOMYBaHHS MOpsKkiB Ta HeceHHs BaxTu ([IJJHB-78) 3 monpaskamu 2010 p [3].

3rizno [IJJTHB cTyaeHT (KypcaHT) — eIeKTpOMEXaHiK MOPCHhKOI CHeNialbHOCTI MPOTATOM
HABYAHHS Ma€ HE TUIbKU 3aCBOITH BC1 TEOPETHYHI BIAOMOCTI Ta PO3YMITH HpUHLUIHU OyA0BH, poOOTH
i 6a30Boro 00CHYyroByBaHHS EINEKTPOTEXHIYHUX 3ac00iB, CHCTEM CHTHami3amii i aBTOMAaTHKH,
KOMII'IOTEPHOT TeXHIKH 1 KOMII'IOTEPHUX MEPEX CYIHA, AKi 3HAXOAATHCSA B HOTO KOMIETEHIIii, ane i
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