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Abstract

Introduction. Over the past 20 years, the cargo flow by river in Ukraine has
a 67 times decrease, although the volume of traffic has recently tended to increase.
According to the results of 2018, it amounted to only 10 million tons, and passenger
traffic was reduced to almost zero. It is known that the traditional approach to safety
is based on the categorical imperative: to ensure "absolute" safety and to prevent any
accidents. As practice shows, such a concept is not adequate to the real situation. The
modern world rejected the concept of “absolute” safety, in view of the impossibility
of achieving it, and came up with the concept of acceptable (admissible) risk. Large
financial resources spent on improving the safety of technical systems reduce the
amount of funds allocated for the purchase of personal protective equipment, medical
care, wages, etc. In this case, the social sphere of production can be significantly
damaged. Safety of inland navigation can be defined as the property to implement
production processes without consequences, and in case of emergencies to be able to
restore the parameters or normal functioning of production processes carried out at this
facility. Purpose. The aim of the research is to develop the theoretical foundations of
the safety navigation management strategy on inland waterways based on the concept
of acceptable risk. Results. In [6], the model of the safety management process for
the production processes of inland navigation is proposed, the conceptual difference
of which from the traditional one is the joint participation of all stakeholders in the
management at all project phases. The condition for the project initiation should be
considered as the condition under which the project budget is less than reducing the risk
of an emergency as a result of the implementation of this project. The overall mission of
such a program can be formulated as follows: ensuring the use of such a level of experts
in safety, the use of such organizational and technological schemes, such a state of
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inland navigation infrastructure facilities, in which the risk of an emergency as a result
of any technological process does not exceed an acceptable level. It is known that there
are three classification methods: hierarchical, facet and descriptor [34]. Obviously, due
to the specifics of the problem being solved, the facet method is of the greatest value. The
facet classification method assumes that the initial set of objects is divided into subsets of
groupings according to the classification criteria, that is, facets, which are independent
of each other. A facet is a set of values for an individual classification criterion; all
facets are mutually independent. Conclusions. The peculiarity of the proposed model
is that it simultaneously initiates and implements many safety projects. Therefore, a
portfolio of projects for ensuring the inland navigation infrastructure safety, that is,
a set of projects or programs combined together to effectively manage them, achieve
goals and fulfill safety requirements, should be considered. This portfolio should be
continuously reviewed and constantly re-planned at various decision-making levels.
Decision-making on the expediency of including a group of projects in the portfolio is
carried out at the stage of project re-evaluation and if the corresponding decision is
made, then the next selection of projects for ranking is initiated.

Key words: waterways, navigation safety management, acceptable risk, faceted
risk assessment method.
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Anomauisn

Beeoenna. 3a mumnyni 20 pokie 6aHmasdconomix piuKko8uM mpancnopmom
6 Yxpaini ckopomusecs 6 6-7 pazis, xoua obcse nepeseseHv OCMAHHIM YACOM MA€E MeH-
Oenyito 0o 3pocmanns. 3a pesyromamamu 2018 poky 6in cknag ecvoeo 10 miH mow,
a NAcaxncupcvKi nepesesents 36edeHi matdice 00 Hys. Bioomo, uyo mpaouyitinuii nio-
Xi0 00 Oe3nexu 6a3yeMbCs HA KAMe2OPUUHOMY IMIEPAmuei: 3aoe3nedumu «adconrom-
HY» De3nexy, He 0onycmumu HiAKUX asapiu. Axk noxkasye npakmuxa, maxa KOHYenyis He
adexsamua peanvriu cumyayii. Cyuacuuili ceim 8i0KUHY8 KOHYENYiro «abCorromHoi»
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besnexu, 36axcaroyu Ha HeMONCIUGICIb i1 00CACHEeN s, | RPUUL06 00 KOHYenyii npu-
UHAMHO20 (Oonycmumozo) pusuxy. Bemuxi ¢inancosi xowmu, wo eumpauaomvcs
Ha nioguUjeHHs Oe3neKu MEexXHIYHUX CUcmeM, 3MEeHUYIOMb KilbKiCmb KOwmie, o
BUOLIAIOMbCSL HA NPUODAHHS 3AC00I8 IHOUBIOYAILHO20 3AXUCTY, MeOUdHe 00CY208)-
sanHs, 3apobimuny niamy i m.o. B ybomy eunadky coyianvhii cghepi eupodonuymea
ModHce Oymu 3a80aH0 3HAUHOI WKOOU. besneKy HYympiuHb020 CYOHONAABCIEA MOKC-
Ha BUBHAUUMU, K GLACMUBICMb Peanizo8yeamu supooHUYi npoyecu 6e3 HACTIOKIE,
a npu UHUKHEeHHI A8apitiHUX Cumyayiti Mamu MONCIUBICIb GIOHOBIIOBAMU NApAMe-
mpu abo HopmaibHe OYHKYIOHYBAHHS SUPOOHUYUX NPOYECis, 30IUCHIOBAHUX HA YbOMY
00 ’exmi. Mema. Memoio 0ocniodicenHs € po3podKa meopemuyHuUx OCHO8 cmpame-
2ii ynpaeninus 6e3nexkor CyOHONIABCMEA HA GHYMPIUWHIX BOOHUX WLIAXAX HA OCHOBI
KoHyenyii npuinsimno2o pusuxy. Pesynomamu. B pobomi [6] npononycmuvcsi mooens
npoyecy ynpasninua 6e3neKor sUpOOHUYUMU NPOYECAMU 8HYMPIUHbO20 CYOHONLA8-
Ccmea, KOHYenmyaibHy 6iOMIHHICMb K0T 610 Mpaouyilinoi noiseac 6 CnilvHil yuacmi
6 YNPAeNiHHI HA 6CIX (hazax npoekmy 6CiX 3ayiKasienux cmopin. Ymoeorw iniyiayii
Mo20 YU [HUWO020 NPOeKmy Cli0 88axdcamu YMog8y, 3a AKUM 0I00Xdcem NpoeKmy 8usae-
JIAEMbCA MEHULe, HIHC 3MEHUWEHHA PUSUKY 6UHUKHEHHA a8apiliHoi cumyayii 6 pe3yib-
mami peanizayii danoeo npoexmy. 3azanvhy MiCilo maxkoi npocpamu MONCHA chopmy-
JI08AMU HACMYNHUM YUHOM: 3a0e3nedeHHs. 6UKOPUCTNAHHA MAKo2o pieHa gaxieyis 3
Oe3nexu, GUKOPUCTAHHS MAKUX OP2AHI3AYIIHO-MEXHOLOSTYHUX CXeM, MAKO20 CAHY
06’ ckmis iHhpacmpykmypu HYmpiuiHb020 CYOHONLABCMEA, NPU AKOMY PUSUK BUHUK-
HenHsi aeapiunoi cumyayii 6 pesyromami peanizayii 06y0b-K020 MEXHON02TUHO20
npoyecy He nepesuujye NPULHAMHO20 pigHa. Bioomo, wo po3pisnaoms mpu memoou
Kknacugpikayii: iepapxiunuil, gpacemunuti ma oeckpunmopruil. Oueeuono, wo 6 cuuy
cneyugpiku pose si3yeanol 3a0ayi HaubOiIbuLy YiHHICMb OJisL HAC NPEeOCMAsIse came
Gacemnuii memoo. Pacemnuil memoo Kracugikayii nepeddavac, wo suxiona oesniu
00 ’€kmis po3ouUBacmvCs Ha NIOMHONCUHU 2DYN 3 HE3ANEHCHUMU MIdHC COOOI0 03HAKAMU
Kknacugpikayii — pacemamu. @acem — Habip 3HAUCHL OKPEMO20 O3HAKU KAACUDIKA-
yii, 6ce pacemu 63aemno neszanedxncni. Bucrnosxku. Ocobnusicmo npononosanoi mooeni
nonseac 8 momy, Wo 8 Hitl 0OHOYACHO [HIYIIOIOMbCA | peanizyiomvcsa 6e31iy npoeKmis
3abesneuenns 6esnexu. Tomy, cio eosopumu npo nopmeheni npoexkmis 3a0e3neyenms.
be3nexku iHGpacmpykmypu 6HYmMpIiuHb020 CYOHONIABCMEA — HAOOPI npoekmis abo
npozpam, 00 €OHAHUX PA3OM 3 MEMOIO IX e(heKmueHo20 YNpasiinus OJisk 00CACHEHHS
yinetl i uxkonanus eumoe 3 Oesnexu. Llei nopmdeenv nosunen OesnepepeHo amnai-
3yeamucs i NOCMilHo Ni00asamucs nepeniany8anis Ha PI3HUX PIBHAX NPUUHAMMA
piwens. Yxeanenns piulenHss npo OOYLIbHICMb BKIIOYEHHS ePYRU NPOEKMi8 8 Nopm-
genv 30ilUCHIOEMbCSL HA emani NepeoyinKu NPOEKMmis i AKUWo 610N06IOHe PiuleHHs NPu-
UHAMO, MO THIYIIEMbCS Uep2osull 8I00IP NPOEKMIE OJisl PAHICUDY BAHHSL.

Kniouosi cnoea: 600ni uiisaxu, ynpasninusa 6e3nexoro cyoOHonida8Ccmaed, NPUHAMHUL
PpU3UK, hacemnuti memoo Kiacupixayii pusuxy.
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Annomauusn

Beeoenue. 3a npouweowue 20 nem 2py30nomox peuHviM mpaHcnopmom 8 Yxkpaume
cokpamuncst 8 6—7 pas, xoms 00bem nepeso3oK 8 NocieoHee 8pems umeem MmeHOeH-
yuio k pocmy. Ilo pesynomamam 2018 2o0a on cocmasun écezo 10 man mounn, a nacca-
JACUPCKUE NEPEBO3KU CBeOeHbl NOYMU K HYI10. M36eCmHto, ymo mpaouyuoHHbIL HOOX00
K OezonacHocmu 6a3upyemcs Ha Kame2opuyeckom umnepamuge: obecnequms «aoco-
JIOMHYI0» 0e30NACHOCIb, He QONYCMUms HUKakux asapuil. Kax nokazvieaem npaxmiu-
Ka, maxas Kouyenyus ne adexeamua peanvrou cumyayuu. CoepemeHHbIL MUp 0meepe
KOHYEnyuro «abCcomomHuouy 0e30nacHocmu, 68Udy HEGO3MOICHOCU ee 0OCUICEHUS,
U npuwen K KoHyenyuu npuemiemoco (oonycmumozo) pucka. borvwue ¢unancoswie
cpeocmaa, 3ampayusaemvlie HA NOGbLUUEHUE OE30NACHOCIU MEXHUYECKUX CUCTeM,
VMEHbUUAIOM KOIUYECTB0 CPeOCms, bl0eISeMbIX Ha npuodpemenue cpeocms uHoUugU-
OYanbHOU 3auumsl, MEOUYUHCKOe 0OCTyHCUBanUe, 3apadbomuyto niamy u m.o. B smom
cayuae coyuanvholl cghepe npouzsoocmea Modicem Ovlmb HAHeCeH 3HAYUMETbHbLI
yiyepb. Bezonacnocmuv @HympenHe2o cy0oxo0Cmaea MOAICHO ONpedenumy, KaKk cOUCHE0
Peanu308vl8amsv NPOU3800CMEEHHbIE NPOYECChl 6€3 NOCLeOCMEUN, A NpU B03HUKHOGE-
HUU ABAPULIHBIX CUMYAYUL UMEMb B03MONCHOCb BOCCTNAHABIUBAMNb NAPAMEMPLL UTU
HOpMAnbHOe QYHKYUOHUPOBAHUE NPOUZBOOCHIBEHHBIX NPOYECCO8, OCYULECNBTIAEMbIX HA
amom obvexme. Lenw. Llenvio uccieoosanus aeisemces pazpabomra meopemudeckux
OCHO8 cmpamezuu Ynpagienus 0e30NacHOCmbIo CYyO0X00CMEa HA GHYMPEHHUX 600HbIX
NYMSX HA OCHO8e KOHYenyuu npuemiemozo pucka. Pesynomamot. B pabome [6] npeo-
Jlazaemcsi Mooenb npoyecca ynpasieHus 6e30nacHOCmbI0 NPOU3800CMEEHHLIMU NPO-
yeccamu HYmpeHHe20 cy00xXo0Cmea, KOHYenmyaibHoe omaudue Komopoi om mpaou-
YUOHHOU COCMOUM 8 COBMECTHOM YYACMUU 8 YAPABLEHUU HA 6ceX (ha3ax NPpOoeKma 6cex
3aUHMEPECOBANHBIX CHIOPOH. Ycaosuem uHuyuayuu mozo uiy uHo20 npoekma cieoy-
em cuumamo yciosue, no KOmopomy 0100cem npoekma OKaA3bl8aemcs. MeHbule, Yem
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VMeHbueHUe PUCKA 803HUKHOBEHUS A8APULIHOU CUMYAYUU 8 pe3Vibimame pearu3ayuu
oannozo npoexma. OoOwyo MUCCUIo MaxKou NPOcPaMMbL MONCHO CHOPMYTUPOBAMb Cle-
OVIOWUM 00pazom. obecnedeHue UCHOIb308AHUsL MAKO20 YPOGHSL CHEYUATUCTO8 NO 6e3-
ONACHOCIU, UCTIONBL30BAHUE MAKUX OP2AHUAYUOHHO-MEXHOLOSUYECKUX CXeM, TAKO20
COCMOsIHUSL 00BEKMO8 UHPPACMPYKMYPLL BHYMPEHHE20 CYOOX00CMEd, Npu KOMOopoM
PUCK 8O3HUKHOBEHUS ABAPULIHOU CUMYAyul 8 pe3yibmame peaiu3ayuu 100020 mex-
HONLO2UYECKO20 NPOYeccd He Npebluiaen npuemMiemMozo yposHs. Hzeecmuo, umo pas-
JUHAIOM MPU Memooa KAACCUBUKAyUU: uepapxuieckutl, (pacemuolii, 0eCKpUnmopHbil.
Ouesuono, wmo 6 cuny cneyupuku peutaemon 3a0a4u HauboOIbLULYIO YEeHHOCb OJisL HAC
npedcmasisiem gacemuwiii Memoo. Dacemmuwlil Memoo KIAcCupurkayuu npeonoiazaem,
UIMO UCXOOHOE MHOANCECTBO 00BEKMO8 PA3OUBAEMCSl HA NOOMHONCECMBA PYNNUPOBOK
N0 He3a8UCUMBIM MedHcdY coboll npusHakam kiaccuguxayuu — pacemam. Dacem —
Habop 3naueHuti OmoenbHO20 NPUHAKA Klaccugurayuu, éce ghacemsi 83auUMHO He3A8U-
cumsl. Pezynomamut. Ocobennocmo npednazaemori MoOenu 3aKa04aemcs 8 mom, 4mo 8
Hell 00HOBPEeMEHHO UHUYUUPYIOMCSL U Peanu3VIONCsl MHOJCECMBO NPOEKMOo8 obecneye-
Husi bezonacnocmu. Ilosmomy, credyem cosopums o nopmehene npoexmoes obecneyenus
be30nacHocmu uHGPACMPYKMypvl 6HYMPEHHe20 Cy00X00CmEa — Habope NPOeKmo8 Uil
npopamm, 00bEOUHEHHBIX BMECMe C Yenblo UX 3P Hekmuernoco ynpasienust 0ist 00Cmu-
JICenUst yenell U 8bINOAHeHUs. mpebosanull no bezonachocmu. mom nopmeens 00i-
JHCeH HENPEPLIBHO AHATUIUPOBAMbCSL U NOCIOSIHHO NO0BEP2AMbCS NEePEeNIAHUPOBAHUIO
HA Paziudnblx YpoGHIX npunsmusi peutenuil. Ipunsmue peutenus o yenecoobpasHocmu
BKIOUEHUST 2PYNNbl NPOEKIMO08 6 NOPM@Oenb OCYWeCmenaemcs Ha dmane nepeoyenKu
NPOEKMOs U eCiu COOMBEMCmayoujee pewenie NPUHImo, mo UHUYUUPYemcs: ouepeo-
HOU 0MOOP NPOEKMO8 0I5k PAHICUPOBAHUSL.

Knwouesvie cnosa: 6oduvie nymu, ynpasienus 0€30NACHOCHbIO CYOOXOOCMEd,
npuemaemslii pUck, (hacemmuiil Memoo OYeHKU PUCKA.

Problem statement

The accelerated economic development of the state, as international experience
shows, is impossible without the advanced development of transport infrastructure. One
of the ways to solve this problem in Ukraine, according to many domestic and foreign
experts, is the revival of shipping by inland waterways. In this approach, there are both
positive and negative sides.

The only economic feasibility of this solution is beyond doubt. However, for
the water environment, any vessel is a source of negative impact, taking this ecosystem
out of equilibrium. During the operation of the fleet in the water environment and in
the atmosphere, in any case, organic or inorganic residues are emitted, exhaust gases
from the operation of the main engines, diesel generators, boiler plants have noise,
vibration that are unusual for the optimal state of water displacement, which together
cause irreparable damage to its biological resources, flora and fauna. It results in changes
in the water area power engineering, which cannot but affect the dynamics of stream
flows.

Over the past 20 years, the cargo flow by river in Ukraine has a 67 times decrease,
although the volume of traffic has recently tended to increase. According to the results
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0f2018, it amounted to only 10 million tons, and passenger traffic was reduced to almost
zero [21].

As a result of such a recession and confirmed underfunding of the inland water
transport infrastructure, the cascade of reservoirs on the Dnieper was on the verge
of a man-made disaster. Currently, 85% of the infrastructure of shipping locks is
worn out, and 90% of inland navigation vessels are morally and physically obsolete.
If the locks are not restored in 2019-2020, the risk of environmental disaster increases
significantly. This conclusion was made by engineers of the US Army Corps, who
examined the Dnieper River locks in 2016 [21].

Thus, a prerequisite for the development of inland navigation is the development
and implementation of a science-based strategy for managing safety of river transport.
As a methodological basis of such a strategy, the risk theory, models and methods for
managing projects, programs and project portfolios, and mechanisms of public-private
partnerships can be used.

Literature review

It is known that the traditional approach to safety is based on the categorical
imperative: to ensure “absolute” safety and to prevent any accidents. As practice shows,
such a concept is not adequate to the real situation. The modern world rejected the concept
of “absolute” safety, in view of the impossibility of its achievement, and came up with
the concept of acceptable (admissible) risk [27-29].

The need to formulate the concept of acceptable risk as a safety level for
the production processes of inland navigation is due to the impossibility of creating
absolutely safe technological processes and trouble-free equipment and systems. The
amount of acceptable risk should combine technical, economic and social aspects
of the activity. In practice, this is always a compromise between the achieved level
of safety and the possibilities of increasing it by economic, technological, organizational
and other methods. However, the economic possibilities for improving safety
of technical and sociotechnical systems are not unlimited. Large financial resources
spent on improving safety of technical systems reduce the amount of funds allocated for
the purchase of personal protective equipment, medical care, wages, etc. In this case,
the social sphere of production can be significantly damaged.

Acceptable (admissible) risk of an emergency R is defined as the maximum
amount of risk that is appropriate for technical, economic and technological capabilities
for this production process. Acceptable risk can be considered as a compromise between
the safety level and the possibilities of achieving it [30].

Acceptable risk criteria are usually based on operational, technical, economic,
regulatory, social or environmental factors, or a combination thereof. The basic
principles of risk acceptance (ALARP, MEM, GAMAB) are considered in [31-33].

Safety of any object participating in the inland navigation process depends on
the condition of facilities (ships, ports, channels) and on the hazards arising during
operation. Given the significant differences between the elements of the system, as
well as the existence of different goals for the subjects of the transportation process,
a different meaning can be put into the concept of safety. Common definitions and safety
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assessment criteria are for today. Both safety of facilities and safety of people, cargo
safety, environmental safety, etc. are considered in an equivalent manner.

Summarizing the points of view of various authors [27-29], safety of inland
navigation can be defined as the property to implement production processes without
consequences, and in case of emergencies be able to restore the parameters or normal
functioning of production processes carried out at this facility.

Safety of production activities on inland waterways is ensured by safety of floating
crafts, port infrastructure facilities, people, cargo, environment, as well as safety
of the main, auxiliary and servicing processes.

Apparently, the results of such activities have a large number of stakeholders: shipping
companies, ports, cargo owners, state authorities and local governments. Moreover, their
goals often do not coincide, which leads to conflicts of interest that reduce the overall
efficiency of the processes. In recent decades, the solution to this problem has been
found in the use of project, portfolio and program management methodologies [32-34].

The aim of the research is to develop the theoretical foundations of the safety
navigation management strategy on inland waterways based on the concept of acceptable
risk.

The main research material

Of the large number of risk definitions, the most common, in our opinion, is
the definition from the ISO 31000 standard [3]: "Risk is the effect of uncertainty on
goals." From this formulation, the following main signs of risk can be distinguished.

Firstly, risks arise only when performing any targeted actions. If the purpose of your
organization is not trade and economic operations with any state, then the condition
of the financial system of this country is insignificant for you. Based on this postulate,
the adoption of the law on compulsory health insurance cannot be considered as risk
for a shipping company or river port, although these events will have some impact
on organizations (additional costs for insurance of their employees will be borne by
enterprises). Such an impact must lead to the reconsideration of the organization’s goals
and the projects it implements.

Secondly, an event that has clearly defined causes and negative consequences should
be considered as risk. Therefore, such frequently occurring terms as environmental risk,
credit risk, production risk, etc. should be considered incorrect. Such characteristics can
be used as the basis for classification, but not risks of a particular organization.

Thirdly, risk is an event that can occur only with any probability other than zero
and one. Therefore, one of the main parameters assessing risk is the probability
of occurrence of this event.

Fourthly, any risk should be considered as an economic category. Therefore,
in a quantitative assessment, the risk (R) is numerically equal to the product
of the probability of occurrence of the risk event (P) and the damage (U) that will be
caused to the organization if this event occurs:

R=P-U.
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And finally, fifthly, if we compare the presented definition of risk and the classical
definition of a project according to the PMBOK standard (a project is a temporary
organization created to achieve specific unique goals), it becomes obvious that risk
management is the main tool for managing projects, programs and portfolios. Not by
chance, that this function has been given much attention in recent years in a number
of publications devoted to improving the project management methodology [4].

In [6], the model of the safety management process for the production processes
ofinland navigation is proposed, the conceptual difference of which from the traditional
one is the joint participation of all stakeholders in the management at all project
phases.

Recently, in most countries of the world community, the concept of ALARA, as
low as risk acceptable, allowing the use of the “foresee and warn” principle has been
adopted for risk management, and, consequently, ultimately, safety.

Therefore, one of the basic principles of managing safety of navigation infrastructure
on inland waterways, incorporated into the proposed model, is the principle of proactive
management [31]. Itis known that the difference between the classical (reactive) principle
of management and proactive management is as follows. The purpose of the first one
is to respond to incidents and prevent their recurrence, and the second one is to foresee
and prevent their occurrence. With regard to shipping safety management, this principle
means:

1. Proactive management of the current safety state.

2. Prediction and assessment of the future safety state of the system, taking into
account its development.

The second basic principle laid down in the proposed model is the use of the program-
targeted approach. According to the generally accepted definition, a program is an organic
combination of a group of interconnected projects and processes aimed at achieving
the overall mission of the program, which is profiled into a tuple of stated goals [34].
Thus, the program will include monitoring and control of the safety level state on ships,
shipping lanes, in the territories and water areas of river ports. In addition, the program
also contains groups of technical and organizational projects aimed at improving
the safety level.

The condition for the project initiation should be considered as the condition under
which the project budget is less than reducing the risk of an emergency as a result
of the implementation of this project.

The overall mission of such a program can be formulated as follows: ensuring the use
of such a level safety experts, the use of such organizational and technological schemes,
such a state of inland navigation infrastructure, in which the risk of an emergency as
a result of any technological process does not exceed an acceptable level [29].

The proposed model of the safety management process for inland navigation
processes includes 6 stages and is presented in Figure 1.

A project for ensuring safety of inland navigation infrastructure is considered as
a project that includes a set of organizational and technical measures aimed at reducing
quantitative assessments of risks of accidents at facilities and reducing the impact
of their consequences. This concept is fully consistent with the basic logical rules for
the definition of concepts [24].

74



PO3BUTOK TPAHCIIOPTY
Ne 2(5), 2019

Assessment of the
technical condition

of infrastructure
facilities

Formation of
architecture of the
consolidated port
infrastructure
safety
management
program

Risk assessment of
transportation
processes by river
transport

Formation and
project portfolio
management

Approval of
acceptable risk
level

Updating the
database of safety
measures

Fig. 1. Model of port infrastructure safety management process.
Source: Author's own development.

A safety project has the following characteristics similar to any other
project [25]:

—the goal must be achieved while fulfilling all technical and environmental standards;

— specific deadlines (start and close);

— established financial, material, informational and labor resources (allocated
resources);

Differences of this type of project from others are expressed in the following:

— the objective function of the project is not related to the profit received as a result
of the project;

— clear focus — all safety projects, without exception, are aimed at protecting
personnel, the environment or property;
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— the specifics of monitoring the results of projects by government and the public,
which determines the need for organizing information support of complex projects with
coverage of the project in the press and on television.

The fundamental work on the classification of projects is the work of R. Archibald
[25], in which the concept of an integral global system for categorizing projects
is proposed. At the same time, the author points out, referring to L. Crawford, that
the classification should be carried out exclusively with a focus on practical activities
other than theoretical ones.

It is known that there are three classification methods: hierarchical, facet, descriptor
[26]. Obviously, due to the specifics of the problem being solved, the facet method
is of the greatest value [12]. The determining factors in its choice are the advantages
of this method, that is, the flexibility of the system, which determines the ease of use
and the possibility of limiting the number of criteria, as well as efficiency in organizing
machine processing of data in databases and high-level query languages. The disadvantage
of the facet method is the inability to highlight the commonality and differences between
objects in different classification groups (as opposed to the hierarchical method). Another
feature of the method is the information redundancy of groupings, which in some cases
are impossible in meaning. However, these weaknesses of the method can be leveled
by analytical work aimed at finding and selection of combinations of criterion values
inherent in frequency projects.

The facet classification method assumes that the initial set of objects is divided into
subsets of groupings according to the classification criteria, that is, facets, which are
independent of each other. A facet is a set of values for an individual classification
criterion; all facets are mutually independent.

Each object simultaneously has classification criteria from various ones by setting
a facet formula, that is, a sequence of facets and values of the classification criteria
of the selected facets.

Classifier K of projects for ensuring the port infrastructure safety level is described
by a tuple:

K=(F,V), (1)

where F — a set of classifier facets, V' — a set of project classification criteria,
F=1{f}. )

where f,— i-th facet, i = 1...n, n — cardinality of the set of facets F

v={,} 3)
where v; — j-th classification criteria of the i-th facet, j = 1...m, m — cardinality

of the set of classification criteria of the i-th facet. It should be noted what is a set,

because, in fact, it defines the interval of the criteria change inherent in the project class.
For facets, the uniqueness condition is fulfilled:
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n

Urer
ﬁ : (4)
f=0

For classification criteria, the condition of uniqueness within the facet is also
necessarily fulfilled:

n

U"f =V
i=1 .
n
ﬂ".f
i=1

)
%)

where V —a set of classification criteria of the i-th facet.
The maximum capacity M of the classifier is defined as the power of the set G
of possible classification groups according to the formula:

m=TTH). ©)

Generation of elements g, of the set G of classification groups

G={g,}, me k=1.M

takes place in accordance with the following rule:
o {1 (07 )by rdole -1 G
i=l1

Based on the assumption that any project can be described by the expression

P, = {(fw”q )}

where p,—a project belonging to the set of the current portfolio of projects,
1, — the value of the characteristic of the g-th project to the i-th facet, the definition
of the project’s belonging to a certain classification group — its classification, occurs in

accordance with the following rule:

qu(Eng(Vriq(riq eV—)H))) ()
Expressions (1-8) allow developing algorithmic and software for classifying projects

to ensure the port infrastructure safety level, which, in turn, is the basis of the decision
support system for the project portfolio manager.
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The peculiarity ofthe proposed model is that it simultaneously initiates and implements
many safety projects. Therefore, a portfolio of projects for ensuring the inland
navigation infrastructure safety, that is, a set of projects or programs combined together
to effectively manage them, achieve goals and fulfill safety requirements, should be
considered. This portfolio should be continuously reviewed and constantly re-planned
at various decision-making levels.

From the perspective of the general theory of systems [34], a generalized (holistic)
model of portfolio management processes for port infrastructure projects can be
considered in two ways. On the one hand, this is a holistic object S, implementing
a control function (external description). Moreover, the control function is implied
as the successful implementation of the initiated measures X into the set Y of results
(values) aimed at improving safety, which is described by the ratio

The set X is formed by the inputs of the system (hereinafter, the system is understood
as an integrated complex of software, hardware, human and other resources that
implements the control function), and the set ¥ by the outputs, as the implementation
of the goals of its functioning. In particular, decisions on project initiation, data on
projects and the state of port infrastructure facilities, information on financial status, etc.
form the system inputs, while decisions on completion of projects, port infrastructure
facilities characterized by a lower risk of accidents, recommendations for increasing
the effectiveness of management processes form its outputs.

Combining the inputs and outputs of the system into one set V, called the system
object [31], it is obtained:

X=x{V:iel [ Y=x{:iel}. (10)
where the sets /7, and 7, form the partition of the set of indices I,ie.
I.N, =N VI =1. (11)
Then the expression describing the system will take the form:
S, cV,xV,x.xV, . (12)
On the other hand, the project portfolio management system is a process model
consisting of the set of managerial stages, that is, certain sets of actions, as a result
of which some managerial decision is made [23-26]. This set S, characterized by
the presence of a structure due to the features of the life cycles of project management
processes, is an internal description of the system:
S,cCxCyx.xC,, (13)

where n — number of management structures.
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Examples of management phases are analysis and evaluation of projects, classification
of projects, ranking of projects in a portfolio, evaluation of project performance, etc.

Thus, the holistic description of the port infrastructure safety portfolio management
system S takes the form

S,V xVyx..xV,
S = (14)

S, e xC,x..xC,

A feature of managing a portfolio of safety projects is that during the planning period,
some projects are completed and, accordingly, removed from the portfolio, other projects
from the total number of planned projects are added to the portfolio. A prerequisite for
effective work to improve safety of port infrastructure is the possibility of preliminary
selection of projects by experts. In accordance with the proposed management model,
“compulsory” projects are placed in the project portfolio first (without the implementation
of which the operation of inland waterways is impossible, and then the proposed projects
are classified and ranked. After that, the success of the portfolio as a whole is assessed.
If the assessment is positive and selection of many projects is carried out, the current
portfolio is formed and its composition is approved.

Ifthe experts are not satisfied with the preliminary ranking results and comprehensive
portfolio performance assessment, there is a possibility of returning and re-selecting
projects for analysis and inclusion in the portfolio. The implementation of projects
in the portfolio is subject to constant monitoring and control. As they are completed,
a part of the resources is released and the next block of projects can be included in
the portfolio. Decision-making on the expediency of including the next group of projects
in the portfolio is carried out at the stage of project re-evaluation and if the corresponding
decision is made, then the next selection of projects for ranking is initiated.

Conclusions

1. The relevance of the concept of managing the state of inland waterway
transportation safety is due, first of all, to the contradictions that arise in the process
of development of this type of transport. The main contradiction is an increase in
the production potential of the infrastructure, which is associated with the development
of production forces, and, consequently, an increase in the man-caused load, on the one
hand, and the need to preserve the environment and safe operation of facilities, on
the other.

2. Possible risks of production processes should be below the level of acceptable
risks, which are established in advance, based on the general development strategy,
including consideration of the expected final economic effect.

3. The conclusion is drawn on the appropriateness of a program-targeted proactive
approach to managing the inland water transportation safety, which is based on the need
to reduce, first of all, the influence of hazard factors, and, consequently, the likelihood
of an emergency, the concept of acceptable risk and the need to implement a large
number of projects and portfolios that ensure the achievement of one strategic goal,
that is, maintaining and improving safety in terms of resource constraints. The obvious
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advantage of this approach is the ability to simultaneously analyze many ongoing
projects, which allows the correct allocation of resources between them.

4. An infrastructure safety management model based on a program-targeted

and proactive approach has been developed, the choice of the main category concepts,
a joint consideration of which is necessary within the proposed concept, has been
substantiated.

80

10.

I1.

12.

LITERATURE

Tuxonos M. B. Meromuka mifBuineHHs €()EKTUBHOCTI HaBiralidHOTO
3a0e3MeueHHs MIaBaHHs Ha BHYTPILIHIX BOXHUX LUIsIXax. Bicnux HTYY
«KIIl». Cepia: padiomexnixa, padioanapamo6yoysanns. 2010. Ne 40.
Eropos I''B., Eropos A.T. MccnenoBanue HaJeKHOCTH U PUCKA HKCILTya-
TallU¥ OTEUECTBEHHBIX PEYHBIX KPYM3HBIX MACCaKUPCKUX CYNOB. Bicuux
OHMY. 2015. Ne 1(43). C. 5-32.

Kapernuxos B. B., Epumos K. U., CukapeB A. A. K Bonpocy oueHku
PUCKOB Ha BHYTPEHHEM BOAHOM TpaHcnopTe Poccuiickoii deneparum.
Becmnuk AI'TY. Cepua: mopckaa mexnuxa u mexuonoaus. 2017. Ne 2.
PykoBoactso ISO 73: 2009, MenemxmeHnT puckon. CloBapsb.

IEC 31010:2009, MeHemkMeHT pUCKOB. MeTObI OIICHKU PUCKOB.
Mexnaynapoassiii crangapt [SO 31000:2018 «MeHeTKMEHT pHCcKa —
PYKOBOZCTBO.

Mycrakaesa E. A. KiroueBble npoOiemMbl pyHKIIMOHUPOBAHUS U PA3BUTHUS
MHPPACTPYKTYpbl BHYTPEHHETO BOJHOTO TpaHcnopra. Becmuux I ocyoap-
CMBEHHO20 YHUBEPCUMEMA MOPCKO20 U PeyHo2o guoma um. Aomupana
C.0. Maxaposa. 2013. Ne 1(17).

Kapetrnukos B. B., Cukapes A. A. Pa3BuTHe n nepcrekTHBbl COBPEMEH-
HBIX THPOKOMMYHHKAIIMOHHBIX CUCTEM ISl 00ECIIeueHHsI CYJOXOACTBA Ha
BHYTPEHHUX BOAHBIX NyTsX Poccum. Becmmuux Iocyoapcmeennoco yhu-
gepcumema Mopckozo u peunozo groma um. Aomupana C.O. Makaposa.
2010. Ne 4(8).

[Mantuna T. A. KoHnenmust u CTpyKTypHast cxeMa (OpMUPOBAHUS CTpaTe-
TM{ pa3BUTHS BHYTPEHHET0 BOJHOTO TpaHcmopra Poccuiickoit denepanmn
Ha iepuox 10 2030 roga. Becmuux 20¢y0apcmeeno2o yHugepcumema mop-
ck020 u peunozo gproma um. Aomupana C.O. Maxaposa. 2011. Ne 3(11).
Komanéra E. H., Bogaxosa B. A. KommekcHas ornieHka kauecTBa TpaHC-
MOPTHBIX YCIIYT, OKa3bIBAEMBIX HAa MPEANPUATUSAX BHYTPEHHETO BOJHOTO
TpaHcnopra. Becmuux [ocyoapcmeennoeo yHugepcumema mMopcKozo u
peuroco gproma um. Aomupana C.O. Maxaposa. 2015. Ne 1(29).

Yepnsix H. H. [lepciekTuBbI pa3BUTHS TPY30BBIX TPAH3UTHBIX MEPEBO30K
BHYTPEHHUM BOJIHBIM TPAHCIOPTOM. Becmuux [ocyoapcmeennozo yhu-
gepcumema Mopckozo u peunozo groma um. Aomupana C.O. Makaposa.
2011. Ne 4(12).

ConsixoB O. B. OGecnieuenue 6e30MacHOrO CyJOXOACTBA HAa BHYTPEHHHX
BOJHBIX MYTSX C UCIIOJIb30BaHNEM HABUT'ALIMOHHON anmnaparypsl IOTpeou-



PO3BUTOK TPAHCIIOPTY
Ne 2(5), 2019

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Tens. Becmuux 20cy0apcmeenioco YHUgepcumema MopeKo2o U PeuHo2o
@noma um. Aomupana C.O. Maxaposa. 2015. Ne 1(29).

bopucosa H ®@., Cxopoxomnos .A., CrapuuenkoB A.Jl. Mumennexmyans-
Hble mexHono2uu 0s obecneuenus bezonachocmu cyooxoocmesa. TpaHc-
nopT Poccuiickoit @eneparuu. 2010. Ne 1(26).

Kanvman @.M., EpmioB A.A. ABapuitHOCTb MOPCKOTO (JioTa U poOIIeMbl
6e3omacHocTH cynoxonctsa. Tpancmopt Poccuiickoit @eneparuu. 2006.
Ne 5(5).

babypun B. A. CoBpeMeHHBIC TPOOJIEMBI OpPraHU3alUU POCCHICKOTO
CYJIOXOJICTBA, JKOJOrMYecKas Oe30MacHOCTh M KaueCTBO JKU3HH. Becm-
Hux Tocyoapcmeennoeo ynugepcumema Mopcko2o u peuno2o (huoma um.
Aomupana C.O. Maxaposa. 2010. Ne 4(8).

Knutuna A. IlpotuB TeueHus: OYeMy MPHILIEN B YHaJI0K PEYHON TpaHC-
nopt B Ykpaunne. URL: http://www.mind.ua (nara 38epuenns 05.09.2019).
apychas @enepanust Xapbkosckoit oomacti URL: https://parus.kharkov.
ua (mata 3BepuenHs 05.09.2019).

Hpmuauk T. 0., KonocoB M. A. YnpaBieHne puckoM aBapHii U TPAHCIOPT-
HBIX TIPOUCIIECTBUH B CYIOXOJHBIX [IUTI03aX. Becmuuk cocyoapcmeenno2o
VHUEpCUmMema Mopcko2o u peyroeo ¢guoma um. aomupana C.O. Maxa-
posa. 2015. Ne 5(33).

Heraux T. FO. AHanu3 aBapuiHBIX CHUTyalluid MPH MUTIO30BAaHUU CYIOB.
Becmuuk cocyoapemeentoco ynugepcumema Mopcko2o u peuno2o groma
um. aomupana C.O. Makaposa. 2011. Ne 4(12).

JK 019:2010 "Knacudikatop Ha3BUYallHUX CHTYAIii".

bpynumnckuit H.-H., Kneriko E.A. K Borpocy o Bbramcienun puckos. //po-
onemvl besonacrocmu u upezsviuatinoix cumyayuii. 2004. Bem. 1. C. 71-73.
MerTo/pl IPUHATHUS TEXHUUECKUX penienuit / 3. Mymmk , . Miomiep M.
Mup. 1990.

Dunbar J.H. Risk Management and Rick Assesment. Russian — British Fire
Safety and Protection Seminar. Moscow, 3-5 October 1995.

Pynenxo E. C. Ilpuemnemslii puck Kak ypoBeHb 0€30MaCHOCTH OOBEKTOB
nopToBOi HHPPACTPYKTYPHI. [Ipodaemvr mexnuxu. 2014. Ne 3. C.88-93
MDOK 62278:2002 (IEC 62278:2002) Xenesusie noporu. TexHHuecKue
YCIIOBUSL U IEMOHCTPAIIUS HAJIC)KHOCTH, HKCILTyaTalldOHHON TOTOBHOCTH,
PEMOHTOIPHUTOHOCTH U yao0cTBa obcimyxuBanus (Railway applications-
Specification and demonstration of reliability, availability, maintainability
and safety (RAMYS)).

e6eko KO.H., Bononwsn 1. A., Monuanos B.I1. u np. OneHka noxapHoro
pHcKa Juisi 6EperoBoro MnepeBajouyHOro KOMIUIeKca aMMuaka. [loocapuas
oezonacnocms. 2004, Ne 3. C. 45-51.

I'OCT P M3K 61511-3-2011 bezonacHocts hyHKIMOHaNbHAs. CHCTEMBI
Oe3onacHOCTH MPHOOPHBIE ISl MPOMBINIICHHBIX MporeccoB. Yacte 3.
PykoBozicTBO 10 OmpeziesieHrIo TpeOyeMbIX YPOBHEH MOIHOTHI Oe3omac-
noctu. URL: http://www.docs.cntd.ru/document/1200094220 (nara 3Bep-
uHenns 10.10.2019).

81



PO3BUTOK TPAHCIIOPTY
Ne 2(5), 2019

82

28.

29.

30.

31.

32.

33.

34.

35.

Pynenko E.C. Unentudukanus m kimaccuduxamnusi (HakTopoB OIMACHO-
CTU N7t OOBEKTOB MOPTOBOU WHGpacTpyKTyphl. Bichux OHMY. 2013.
Ne 3(39). C. 233-240.

Rudenko E.S., Gogunsky V.D., Chernega Yu.S. Markov model of risk in
the life safety projects. IIpami OnecbKoro MOMITEXHIYHOTO YHIBEPCHTETY.
2013. Bum. 2(41). C. 271-276.

Pynenxo E.C. PamxupoBaHue TpOEKTOB B TPOTPaMMHOI cpene
MICROSOFT EXCEL. Te3u odonosioeti XI mixcuapoonoi xougepenyii
«VYnpaesninns npoexmamu y pozsumxy cycninecmseay K.: KHYBA 2014.
C. 180-183.

DHepreTHUecKue MOJCIHM  YIpaBICHHS TPOSKTHUMH  OpTaHH3alld-
smu / M.O. Bokapepa, A.B. Illamog, A.B. [llaxoB. LAMBERT Academic
Publishing, 2015. 192 c.

Bbpynumnckuit H.H., Kienko E.A. K Bompocy 0 BBIYHCIEHHH pPHCKOB.
Ilpobnemvr  bezonacnocmu  u  upessviyaiinvix  cumyayui. 2004,
Brem. 1. C. 71-73.

Pynenxo E.C., IllaxoB A.B. [IporpamHo-1iiboBe yrpapiiHHS Oe3rie-
KO0 (DYHKIIIOHYBaHHSI MOPCBKHX TOPTIiB. Mamepianu IX midcnapoonoi
HAYKOBO-NPAKMUYHOI KOHGepenyii « Ynpaeninus npoekmamu cmaun ma
nepcnekmusuy. M.: HYK, 2013. C. 278-280.

I'OCT 6.01.1-87 Enunas cucrema kiaccu(pUKanuu U KOAUPOBAHUS TEX-
HUKO-dKOHOMHYeckol uH(popmanuu. OcHoBHble monokeHus. URL:
http://vsegost.com/Catalog/46/46344.shtml (nara 3Bepuenns 01.11.2019).
[MpuHsTHE pelIeHUH MPU MHOTUX KPUTEPHSX: MPEAIOUTCHUS U 3aMellie-
wust / P. JI. Kunn, X. Paiida. M.: Paguo u cBa3e, 1981. 560 c.

REFERENCES

Tikhonov, L.V. (2010). The methodology of effective performance
of navigational safety swimming in internal water hats [Metodika
pidvishchennya yefektivnosti navigatsiynogo zabezpechennya plavannya
na vnutrishnikh vodnikh shlyakhakh]. Visnik NTUU “KPI”. Seriya
radiotekhnika, radioaparatobuduvannya. 40 [in Ukrainian].

Yegorov, G.V., & Yegorov, A.G. (2015). The study of the reliability and
risk of operation of domestic river cruise passenger ships [Issledovaniye
nadezhnosti 1 riska ekspluatatsii otechestvennykh rechnykh kruiznykh
passazhirskikh sudov]. Vesnik ONMU. 1 (43), 5-32 [in Ukrainian].
Karetnikov, V.V., Yefimov, K.I., & Sikarev, A.A. (2017). On the issue of
risk assessment in the inland water transport of the Russian Federation
[K voprosu otsenki riskov na vnutrennem vodnom transporte Rossiyskoy
Federatsii]. Vestnik AGTU. Seriya: morskaya tekhnika i tekhnologiya. 2
[in Russian].

Guide ISO 73: 2009, Risk management. Vocabulary [Rukovodstvo
ISO 73: 2009, Menedzhment riskov. Slovar’] [in Russian].

IEC 31010: 2009, Risk Management. Risk Assessment Methods



PO3BUTOK TPAHCIIOPTY
Ne 2(5), 2019

10.

11.

12.

13.

14.

[IEC 31010:2009, Menedzhment riskov. Metody otsenki riskov]
[in Russian].

International standard ISO 31000: 2018 “Risk management — guidance.
[Mezhdunarodnyy standart ISO 31000:2018 «Menedzhment riska —
rukovodstvo.] [in Russian]

Mustakayeva, Y.A. (2013). Key problems of the functioning and
development of the infrastructure of inland water transport [Klyuchevyye
problemy funktsionirovaniya i razvitiya infrastruktury vnutrennego
vodnogo transporta)]. Vestnik gosudarstvennogo universiteta morskogo i
rechnogo flota im. Admirala S.0O. Makarova. 1(17) [in Russian].
Karetnikov, V.V., & Sikarev, A.A. (2010). Development and prospects of
modern infocommunication systems for navigation on the inland waterways
of Russia [Razvitiyeiperspektivy sovremennykh infokommunikatsionnykh
sistem dlya obespecheniya sudokhodstva na vnutrennikh vodnykh putyakh
Rossii]. Vestnik gosudarstvennogo universiteta morskogo i rechnogo flota
im. Admirala S.0. Makarova. 4(8) [in Russian].

Pantina, T.A. (2011). Concept and block diagram of the formation of a strategy
for the development of inland water transport of the Russian Federation for
the period until 2030 [Kontseptsiya i strukturnaya skhema formirovaniya
strategii razvitiya vnutrennego vodnogo transporta Rossiyskoy Federatsii na
period do 2030 goda)]. Vestnik gosudarstvennogo universiteta morskogo i
rechnogo flota im. Admirala S.0. Makarova. 3(11) [in Russian].

Kovalova, Y.N., & Vodakhova, V.A. (2015). A comprehensive assessment
of the quality of transport services provided by inland water transport
enterprises [Kompleksnaya otsenka kachestva transportnykh uslug,
okazyvayemykh na predpriyatiyakh vnutrennego vodnogo transporta].
Vestnik gosudarstvennogo universiteta morskogo i rechnogo flota im.
Admirala S.0. Makarova. 1(29) [in Russian].

Chernykh, N.N. (2011). Prospects for the development of freight transit
traffic by inland water transport [Perspektivy razvitiya gruzovykh
tranzitnykh perevozok vnutrennim vodnym transportom]. Vestnik
gosudarstvennogo universiteta morskogo i rechnogo flota im. Admirala
S.0. Makarova. 4(12) [in Russian].

Solyakov, O.V. (2015). Ensuring safe navigation on inland waterways
using consumer navigation equipment [Obespecheniye bezopasnogo
sudokhodstva na vnutrennikh vodnykh putyakh s ispol’zovaniyem
navigatsionnoy apparatury potrebitelya]. Vestnik gosudarstvennogo
universiteta morskogo i rechnogo flota im. Admirala S.O. Makarova. 1(29)
[in Russian].

Borisova, N.F., Skorokhodov, D.A., & Starichenkov, A.L. (2010). Intelligent
technologies for ensuring the safety of navigation [Intellektual’nyye
tekhnologii dlya obespecheniya bezopasnosti sudokhodstva]. Transport
Rossiyskoy Federatsii. 1(26) [in Russian].

Katsman, F.M., & Yershov, A.A. (2006). The accident rate of the navy and
the problems of shipping safety [Avariynost’ morskogo flota i problemy

83



PO3BUTOK TPAHCIIOPTY
Ne 2(5), 2019

84

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

bezopasnosti sudokhodstva]. Transport Rossiyskoy Federatsii. 5(5)
[in Russian].

Baburin, V.A. (2010). Modern problems of the organization of Russian
shipping, environmental safety and quality of life [ Sovremennyye problemy
organizatsii rossiyskogo sudokhodstva, ekologicheskaya bezopasnost’
i kachestvo zhizni]. Vestnik gosudarstvennogo universiteta morskogo
i rechnogo flota im. Admirala S.0. Makarova. 4(8) [in Russian].

Klitina A. Against the current: why river transport in Ukraine fell into
decay [Protiv techeniya: pochemu prishel v upadok rechnoy transport
v Ukraine.] [in Russian]. Retrieved from http://www.mind.ua.

Sailing Federation of Kharkov region. URL: https://parus.kharkov.ua.
Nychik, T.Y., & Kolosov, M.A. (2015). Risk management of accidents
and transport accidents in shipping locks [Upravleniye riskom avariy
1 transportnykh proisshestviy v sudokhodnykh shlyuzakh]. Vestnik
gosudarstvennogo universiteta morskogo i rechnogo flota im. admirala
S.0. Makarova. 5(33) [in Russian].

Nychik, T.Y. (2011). Analysis of emergency situations when ship
locks [Analiz avariynykh situatsiy pri shlyuzovanii sudov]. Vestnik
gosudarstvennogo universiteta morskogo i rechnogo flota im. admirala
S.0. Makarova. 4(12) [in Russian].

DK 019: 2010 “Classification of suprasubic situations” [DK
019:2010 “Klasifikator nadzvichaynikh situatsiy”] [in Russian].
Brushlinskij, N.N., & Klepko, E.A. (2004). On the issue of calculating risks
[K voprosu o vychislenii riskov]. Problemy bezopasnosti i chrezvychajnykh
situaczij. 1, 71-73 [in Russian].

Mushik, E., & Myuller, F. Technological decision making methods [Metody
priniatiia tekhnicheskikh reshenii]. M.: Mir, 1990 p. [in Russian].

Dunbar, J.H. (1995). Risk Management and Rick Assesment. Russian —
British Fire Safety and Protection Seminar. Moscow.

Rudenko, E.S. (2014). Acceptable risk as a security level for port
infrastructure facilities [Priemlemy’j risk kak uroven' bezopasnosti
ob'ektov portovoj infrastruktury]. Problemy " tekhniki. 3 [in Russian].

IEC 62278:2002 Railway applications-Specification and demonstration of
reliability, availability, maintainability and safety (RAMS). [Zhelezny'e
dorogi. Tekhnicheskie usloviya 1 demonstracziya nadezhnosti,
e'kspluataczionnoj  gotovnosti, remontoprigodnosti 1 udobstva
obsluzhivaniya] [in Russian].

Shebeko, Yu.N., Bolod'yan, [.A., & Molchanov, V.P. (2004). Fire risk
assessment for the coastal transshipment complex of ammonia [Oczenka
pozharnogo riska dlya beregovogo perevalochnogo kompleksa ammiaka].
Pozharnaya bezopasnost'. 3,45-51 [in Russian].
GOSTRIEC61511-3-2011 Functional safety. Safety instrumented systems
for industrial processes. Part 3. Guidance on determining the required levels
of safety integrity [Bezopasnost® funkczional naya. Sistemy' bezopasnosti
priborny e dlya promy shlenny kh proczessov. Chast® 3. Rukovodstvo po



PO3BUTOK TPAHCIIOPTY
Ne 2(5), 2019

28.

29.

30.

31.

32.

33.

34.

35.

opredeleniyu trebuemy 'kh urovnej polnoty' bezopasnosti]. Retrived from:
www. http://docs.cntd.ru/document/1200094220 [in Russian].

Rudenko, E.S. (2013). Identification and classification of hazard factors
for port infrastructure facilities [Identifikacziya i klassifikacziya faktorov
opasnosti dlya ob'ektov portovoj infrastruktury']. Vestnik ONMU. 3(39),
233-240 [in Russian].

Rudenko, E.S., Gogunsky, V.D., & Chernega, Yu.S. (2013). Markov model
of risk in the life safety projects [|. Pratci Odeskogo politekhnichnogo
universitetu. 2(41), 271-276.

Rudenko, E.S. (2014). Ranking of projects in the MICROSOFT EXCEL
software environment [Ranzhirovanie proektov v programmnoj srede
MICROSOFTEXCEL]. Tezi dopovi dej Kh 1 mi zhnarodnoyi konferenczi yi
«Upravli nnya proektami u rozvitku suspi 'l 'stvay K.: KNUBA. 180-183 [in
Russian].

Bokareva, M.O., Shamov, A.V., & Shakhov, A.V. Energy models of
project organization management [E nergeticheskie modeli upravleniya
proektnimi organizacziyami]. LAMBERT Academic Publishing, 2015.
192 p. [in Russian].

Brushlinskii, N.N., & Klepko, E.A. (2004). On the issue of calculating risks
[K voprosu o vychislenii riskov]. Problemy bezopasnosti i chrezvychainykh
situatcii. 1, 71-73 [in Russian].

Rudenko, E.S., & Shakhov, A.V. (2013). Program and management of secure
functions of marine ports [Programno-czi'l'ove upravli'nnya bezpekoyu
funkczi'onuvannya mors'kikh porti'v]. Materi‘ali IX mi zhnarodnoyi
naukovo-praktichnoyi konferenczi'yi «Upravli‘'nnya proektami stan ta
perspektiviy M.: NUK, 278-280 [in Russian].

GOST 6.01.1-87 Unified system for the classification and coding of
technical and economic information. The main provisions. [Edinaya
sistema  klassifikaczii 1 kodirovaniya tekhniko-e'konomicheskoj
informaczii. Osnovny'e polozheniya]. Retrived from: http://vsegost.com/
Catalog/46/46344.shtml [in Russian].

Kini, R.L., & Rajfa, Kh. Decision making under many criteria:
preferences and substitutions [Prinyatie reshenij pri mnogikh kriteriyakh:
predpochteniya i zameshheniya]. M.: Radio i svyaz', 1981. 560 p.
[in Russian].

85



