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Abstract. The expediency of the works on clearing water zones from underwater potentially
dangerous objects with the use of underwater robotic vehicles has been demonstrated. The
generalized model of the joint project formation is devised for the subdivision of the State
Emergency Service of Ukraine and the organization developing marine robotic vehicles. The
suggested model can serve as a theoretical basis for the organization of such works in a tem-
porary lack of the marine robotic vehicles of serial production.
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AHoTamis. [Toka3aHo JOIUIBHICTE BUKOHAHHS POOIT 3 OYMILCHHS aKBATOPIi BiJl MiBOIHUX
MOTCHINIHO HeOe3MeYHuX O00'€KTIB 3a JIOTIOMOTOI0 IiJBOJHUX amapariB-po0otiB. Po3po-
OneHo y3aranbHeHy MoJielb (POPMYBAHHS CIUIBHOTO MPOEKTY IS migpo3niny JlepxkaBHoi
cirykOM 3 HaJA3BUUAMHUX CHUTyallid YKpaiHW Ta oprasizamii-po3poOHHMKa 3ac00iB MOPCHKOI
poOOTOTEXHIKH. 3anpOIOHOBaHA MOJEIb MOXKE CIYT'yBaTH TEOPETHYHOIO OCHOBOIO JIJIS
oprasisarlii TaKuX poOiT B yMOBaX TUMYACOBOI BiICYTHOCTI KOIITIB MOPCHKOT POOOTOTEXHIKH
CepifHOTO BUPOOHUIITBA.

KirouoBi ciioBa: Mopcbka poOOTOTEXHIKA; OYHMICHHS AKBATOPIi; MIABOMHHUI MOTCHIMHHO
HeOe3MeUHUI peIMET; POLECCHAst MOJICIb.

Annoranust. [Tokazana 1eecoo0pa3sHOCTb BBINOJIHEHHS PadOT 10 OYMCTKE aKBaTOPUIl OT
TMIO/IBOJTHBIX MOTEHIIHAIBHO ONACHBIX 0OBEKTOB € IIOMOIIIBIO TTO/IBOIHBIX aIlllIapaToB-pPOOOTOB.
Pazpaborana 06006mIeHHast MOJIENb (HOPMUPOBAHKSI COBMECTHOTO TPOEKTA JUIS MOJpa3/iesie-
Hust [ocynapcTBeHHOM ciy>XObI 110 YUpe3BBIYAHHBIM CUTyalsIM YKPaWHbI M OpraHU3alny-
pa3paboTunka CpescTB MOPCKOH poOOTOTEXHHUKH. [IpeanokeHHass MO MOXKET CIIYKUTh
TEOPETHUYECKOW OCHOBOM JUIsl OPraHU3AIMH TAKUX PA0OT B YCIOBHUSIX BPEMEHHOT'O OTCYTCTBHS
CPEICTB MOPCKOH POOOTOTEXHUKH CEPUIHOTO MTPON3BOJICTBA.

KiroueBsble cjioBa: MOpcKasi pOOOTOTEXHUKA; OUMCTKA AKBATOPHH; TIOIBOTHBII TOTCHIIUATBHO
OTIACHBIN TPEIMET; MPOIeCCHAst MOJIEIb.
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Problem statement. The principal tasks of the
State Emergency Service of Ukraine (SESU) include
detection and neutralization of sunken explosive objects
that endanger sea navigation and human life. The large
number of weapons and ammunition which sank in the
territorial waters of Ukraine during the World War II and
their frequent washing ashore and onto shallow water
highlight the relevancy of operations aimed at urgent
inspection of the bottom of sea and inland waterways
and water areas where the maritime economic activities
are conducted.

Despite the fact that diver inspections is the most
reliable option for underwater works in shallow waters,
they are hardly productive and considerably dependent
on hydrometeorological conditions, which suggests
engagement of marine robotic vehicles (MRV) in such
inspections and introduction of robotic underwater
technologies for the search and inspection of underwater
potentially hazardous objects (UPHO). Equally important
is the task of introducing unmanned technologies of
lifting and neutralizing detected explosive objects.

The past experience of the Main Department of
the SESU in the Mykolaiv region as for involving the
Admiral Makarov National University of Shipbuilding
(NUOS), a Ukrainian developer of remotely operated
underwater vehicles, in performing the above underwater
operations proves the possibility and feasibility of such
cooperation [2].

Latest research and publications analysis.
Introductionof MRV isa great way to increase productivity
and reduce the risks for SESU employees when they are
working in the marine or river environment. The large
amount of work on water area clearing from UPHOs
include the issues of equipping appropriate SESU units
with MRV and stimulating the efforts of their immediate

IHocranoBka npob6iaemu. Jlo rosioBHUX 3aBJaHb
JepxaBHOT cITy>kKOW 3 HAA3BHUANHUX CUTYyalill YKpaiHu
(JICHC) HanexuTh BHUSBICHHS Ta HEWTpami3amis 3aTo-
HYJINX BUOYXOHEOEe3MMeUHUX MPEIMETIB, [0 CTAHOBIIATH
3arpo3y CyJIHOIUIABCTBY 1 KHUTTIO JIFOcH. Benuka Kinb-
KicThb 30p0i Ta Oo€enpumnacis, 3aTOIUICHUX Y TEPUTOPialIb-
HUX BOJIaX YKpaiHu Ha mpoTs3i Bemnkoi BirumsnsHoi
BiiiHH, Ta YacTi BUIIAJKH 1X BUMHMBAHHS HA MIJIKOBOIJIS
i OeperoBy JIiHIIO POOJISATH AKTYaIbHOIO 33jady IIPOBe-
JICHHS OTIepaliil 3 TEPMIHOBOTO OOCTEKEHHS JOHHOI T10-
BEPXHI MOPCHKUX Ta BHYTPIMITHIX BOJHUX TPAHCTIOPTHUX
NUIAXIiB Ta aKBaTOPIii, /1€ BEIECTHCS MOPETOCIIOAapChKa
ISITBHICT.

Hes3Baxaroun Ha Te, IO BOJOJA3HI OOCTEKEHHS
€ HaWOLIbII JOCTOBIPHUMH TIPH BUKOHAHHI ITiIBOJJHUX
pOOIT Ha MIIKOBOT, iX HM3bKa IPOAYKTHBHICTb Ta CyT-
T€BA 3AJICKHICTH BIJ TIPOMETEOYMOB CTUMYIIIOE 3ai1y-
YeHHsI 10 00CTeXeHb 3aC00IB MOPCHKOT POOOTOTEXHIKH
(3MP) Tta BmpoBajpKeHHS POOOTH30BAHHX ITiIBOJTHUX
TEXHOJIOTIH MONIyKy Ta 0OCTEXEHHS MiJBOJHUX MOTEH-
uiitno Hebesmeunnx o0’exri (IITTHO). He menm akTy-
AIBHOIO € 3aj1a4a BIIPOBAPKEHHS OC3TFOIHUX TEXHOJO-
Tiil migiioMy Ta HeHTpaizaiii BUSBICHUX BHOyX0OHEOe3-
MIEYHUX TPEAMETIB.

Jocin T'omoaoro Ympaeninus JCHC VYkpainu
B MUKOIAiBChKii 00J1aCT] 110 3aJIy4eHHIO BITYU3HSIHOTO
pospoonuka TITA — HamnioHansHOTO YHIBEpCHTETY KO-
pabneOynyBanns M. agm. Makapoa (HYK) — no Bu-
KOHAHHS BKa3aHUX ITiTBOTHIX POOIT CBIIUUTH PO MOXK-
JUBICTBH Ta JOUIBHICTH TAKOI cIiBIpari [2].

AHai3 ocTaHHiX AocaiBkeHb Ta myOaikamiii.
BripoBajpkenHs 3aco0iB MopcbKkoi podotorexHiku (3MP)
€ MaricTpajbHUM HaNpsMKOM ITiIBUICHHS MPOJYKTHUB-
HOCTI Ta 3HWKEHHS pU3KKiB 1y1s criBpoOiTHuKiB JICHC
VYkpaiHu npu BUKOHAHHI HUMH CBO€I npodeciiiHoi i-
SIBHOCTI Ha aKBaTOpisiX MOpIB 1 piyok. Bennki oOcsaru
pobit no ounmiennro aksatopii Bix [IITHO craBnsaTs Ha
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implementation to the agenda [4]. Available Ukrainian
and foreign publications on the use of MRV against the
threats arising in water areas with UPHOs present only
the general information and provide for the application of
specially designed MRV [5-8]. Preliminary results of the
joint expeditions of the SESU and NUOS are described
in papers [1, 3].

However, thetask of joint organization ofrobotic clearing
of water areas from UPHOs performed by the structural
units of the SESU and the organizations developing MRV
has not been considered in scientific publications from the
viewpoint of project management so far.

THE ARTICLE AIM is to develop a generalized
model for the management of a joint project for water
area clearing from UPHOs performed by the SESU units
and the MRV-developing organizations. It would serve as
a theoretical basis for the practical organization of such
operations under a temporary lack of specialized MRV.

Basic material. Since one should promptly respond
to the threats posed by the detected UPHOs, and the labor
intensity of robotization of their disposal is rather high,
it appears promising to carry out the most urgent and
dangerous operations on the elimination of UPHOs in
collaboration with the organizations developing the MRV
of a related purpose. Such works are to be performed in
accordance with the Code of Civil Protection of Ukraine.
The feasibility of organizing such water area clearing
projects when specialized units of the SESU are in a
temporary short supply of the MRV of serial production
is proved by the following facts:

— it saves time for detection, inspection and disposal
of UPHOs in the most dangerous areas; cleared water
areas can then be submitted for use to local communities,
without waiting for specialized MRV and new
organizational structures;

— it provides preliminary testing of robotic
technologies for the search and disposal of UPHOs and
substantiated formulation of the requirements for the
tactical and technical characteristics of specialized MRV
to be developed for such operations in the future;

— it allows clarifying the requirements for the
new organizational structures to be established for the
development and implementation of new MRV samples.

Over 2010-2014, the Main Department of the
SESU and the NUOS successfully conducted a number
of joint marine and river operations, which provides
an opportunity to summarize the experience and of
managing such projects and formulate their special
features for further improvement. Typically, they were
performed in the water areas previously explored by the
subdivisions of the SESU MD and included aftersearch
for UPHOs and their neutralization.

Fromthe viewpoint of project management, the task of
water area clearing from UPHOs is an innovative project
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TIOPSIIOK ICHHUH MMUTaHHS OCHAIICHHS BiIMOBITHUX ITiJ-
po3ninie JICHC 3aco6amMu MOPCBKOi pOOOTOTEXHIKH Ta
CTUMYJIIOIOTH 3yCHJLIIS III0JJ0 HETAaHHOTO 1X BIPOBAKEH-
HS y mpakTUKy [4]. Bimomi BiTUM3HSAHI 1 3apyOiXHI ITy-
Omikarii moao 3actocyBanHs 3MP y 60poTs0i 3 3arpo-
3aMH, SIKi BUHUKAIOTh Ha akBaropisax 3 [IITHO, momatots
MaTepias y3araJbHEHO 1 mependavyaroTh BHKOPHCTAHHS
cnemiagbHO crpoekToBaHuX 3MP [5-8]. Jleski mome-
penHi pe3ynbTaTd CIIJIBHOI eKCTICAUIIHHOI AisITBHOCTI
JACHC i HYK omucano y [1, 3].

[IpoTe, 3 MO3UIIiH yIpaBIiHHS MPOCKTAMHU 3aBIAHHS
CITITBHOI OpraHizamii pooiT 3 poOOTH30BAHOTO OYHUIIICH-
Hs1 akBaropiit Bix IMITHO cTpykTypHUMEU Tiapo3aiiaMu
JICHC ra oprauizaiiii-po3poonukie 3MP y HaykoBiii
JITepaTypi He PO3IIISLIAIOC.

META CTATTI — po3poOka y3arajibHEHOI MO-
JIeTi yNpaBIiHHS CHUIBHUM IIPOEKTOM OYMIIEHHS aK-
BaTOpifl BiJ MiIBOJHUX TIOTCHIIHHO HEOE3MEYHUX
00’exriB migposainom JJCHC Ykpainu Ta opraizartiero-
pozpoonukoM 3MP sk TeopeTHYHOT OCHOBH JUIsl TIpax-
THUYHOI OpraHizamii Takux poOiT B yMOBaxX THMYacoOBOI
BiZICYTHOCTI crierianmizoBaaux 3MP.

Buxiag ocHOBHOro Marepiajay. 3Bakarouum Ha
HEOOXiAHICTh HETaHOTO pearyBaHHS Ha 3arpos3u, sKi
nopoKytoTeest BusBiienumu [IITHO, ta Ha Benuky
CTHIEKTUBHUM € TIPOBE/ICHHS HAHOLIbII HEBIAKIAIHUX Ta
HeOe3neynnx pobit no 3uemkomkenHo [IITHO 3 3a-
Jy4eHHSIM opraHizaiiii-po3poouukiB [TAP Giu3pkux 3a
NpU3HAYeHHSIMH THIIB. Taki poOOTH MalOTh BUKOHYBA-
TUCH 3riHO «KOIEKCY HMUBIIBHOTO 3aXUCTy YKpaiHU».
JloninpHICTh OpraHizaifii Takux IMPOCKTIB OYHUIICHHSI
aKBaTOpill B yMOBax THMYacOBOI BiJICYyTHOCTI y creia-
mizoBanux miaposainax JJICHC 3aco0iB MOpchKOi pobo-
TOTEXHIKH CepiiHOTr0 BUPOOHHILITBA IOJISrae y HACTYII-
HOMY:

— BUTpall 4acy Ha BUSIBJICHHS, OOCTEXXEHHS 1 3He-
mkomkeHdsa [IITHO na naliOuibin HeOe3meYyHuX akBa-
TOpisX; Le 3a0e3neuye mepeaady OYMIICHUX aKBaTOPiil
B €KCIUTyaTallifo MiCLEBUM IpoMajiaM, He YEKalo4H I10-
sBH crenianizoBanux 3MP Ta HOBHX opraHizaiiiiHux
CTPYKTYD;

— TIOmepeTHE BiNPAaIlOBaHHs POOOTH30BAaHUX TEX-
HOJIOTiH nomryky Ta 3Hemkopkerns [IIMTHO ta o6rpyn-
TOoBaHEe (DOPMYJIIOBAHHS BHUMOT JI0 TaKTHKO-TEXHIYHHX
XapaKTepuCTUK crienianizoBannx 3MP, ski Tpeba cTBO-
proBaTH y MaiiOyTHHOMY Ul BAKOHAHHSI TAKHX POOIT;

— YTOYHEHHS BHUMOI /IO HOBHX OpraHi3aiiHux
CTPYKTYp, SIKI HEOOXIJJHO 3aro4aTKOBYBaTH JUIS CTBO-
PEHHS Ta BIIPOBA/UKECHHS Y IPAKTHYHY JisUTbHICTH HOBUX
3paskiB 3MP.

Huzka crmimhbHEX MOPCBHKHX Ta PIYKOBHX OIEpPALil,
yenimuo nposepenux I'Y JICHC ta HYK Ha mpotssi
2010—-2014 pp. maroTh 3MOTY y3araibHUTH TOCBII Ta
c(hopMyITIOBaTH OCOOIMBOCTI YIPABITiHHSA TAKUMH TPO-
€KTaMH JUI TOAAIBIIOTO ii BAOCKOHAJECHHS. 3a3BHUYai,
Taki oreparii BUKOHYBJINCh Ha aKBaTOPIifX, IMOIeEpe-
IHBO po3Bimanux migpo3aimamu 'Y JICHC i Brmogamu
morromryk [ITTHO Ta ix HeTpaizatiro.
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that is not intended for profit. Its organization includes the
common phases of initialization, development, execution
and closure of the project. The specificity of the projects
under study resides in the fact that they are initialized
by state authorities (regional administration, state anti-
terrorist centers, etc.) if any UPHOs are detected in the
water areas under their jurisdiction. The main document
of this phase is the authority’s policy statement (decree,
order, etc.), which sets up the task of clearing a particular
water area from UPHOs for the SESU MD and specifies
the collaborating organizations that undertake the
project’s implementation starting from its development.

The phase of development of the joint project on robotic
clearing of a water area from UPHOs includes creation of
a joint group of project managers, their developing of its
concept and schedule, project risk analysis, etc.

This phase suggests a detailed elaboration of all
organizational, technical and legal components of
the project and preparation for its implementation. In
particular, the project managers analyze the existing
MRYV, its staffing and technological support, and devise
a plan for the joint works on deployment of the technical
means of neutralization of the detected UPHOSs, which
may involve their on-site disposal, conservation on
the seafloor, or lifting to the surface for the purpose of
transportation and neutralization on land. Furthermore,
measures are being developed to notify the local
community about the upcoming operations.

Development of the joint project comprises the
following procedures:

—obtaining permits for the planned operations (issued
by the state authority controlling the water area, the State
Border Guard Service, the Department of Underwater
Cultural Heritage of the National Academy of Sciences
of Ukraine, etc.), developing plans for the interaction
with supervisory and regulatory authorities (the police,
the Security Service of Ukraine, the environmental
inspection, etc.), formulating the main task (aim) of the
water area clearing project and the constraints on the
project resources;

— devising a list of problems to be solved in order
to achieve the aim of the project, assigning them to the
project’s partner organizations;

— forming a list of input and output documents,
including sea maps with marked water areas to be cleared
and underwater targets to be aftersought;

— devising a plan for the preparation of technical
means (including MRV) and operational materials to be
involved in the project operations;

—devising plans for informational and methodological
support of the authorities and population of the adjacent
territories;

— developing a schedule for the implementation of
joint works and reporting to the SESU on the project’s
readiness.
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3 MO3UIlH yIpaBITiHHSA NPOCKTAMH 3aBIaHHS OYH-
mennst akBatopiit Big [MITHO € iHHOBaliiHUM TIPOEK-
TOM, SIKHH HE PO3paxOBaHUI Ha OTPUMaHHS NMPHOYTKY,
a oro opranizaiis Mae BijoMi (asu iHimiamizanii, pos-
poOJICHHS, BUKOHAHHS Ta 3aKpHUTTs npoekTy. Criermdi-
KOIO JTOCIIIDKYBaHUX MIPOEKTIB € Te, 1m0 (asa iHimiamiza-
il MIPOEKTY peaizyeThCsi OpraHaMy JAep:KaBHOI BIIAIH
(obnacHO0 Jep)KaBHOIO aJMIHICTpAIli€l0, AepPKAaBHUMH
AQHTUTEPOPUCTUYHUMH LIEHTPAMH TOILO) Y Pa3i BUSBJICH-
H [IIMTHO Ha migkoHTpoNbHUX akBaTOpisiXx. OCHOBHUM
JIOKYMEHTOM TIi€i (ha3n € AUPEKTUBHUN JOKYMEHT Opra-
Hy BJIaax (TOCTAaHOBA, PO3MOPSKEHHS TOIIO), Y IKOMY
nepen 'Y JICHC mocraBineHo 3aBlIaHHS Ha OYHIICH-
Hs KoHkperHoi akBaropii Bim IIITHO Ta BU3HA4YeHO
OpraHi3allii-CIiBBHKOHABIII, SKi MPUCTYHAIOTh JO HOTO
BUKOHAHHS, TIOYNHAIOYH 3 (a3u po3pOOKH TPOCKTY.

Daza po3pobKu cninbho2o npoekmy poOOTH30BaA-
HOro ouwmieHHs akBaTopii Big [IITHO mictuth podoTH
31 CTBOpPEHHS 00 €IHAHOI IPyNU MEHEKEPIB MPOEKTY,
PO3pOOKK HUMU KOHIICTIIIT Ta KaJICHIAPHUX TUIaHIB Po-
0iT, aHaJIi3y PU3HKIB IPOEKTY TOIIIO.

Tyt nmepenbadaeTbes eTanbHa po3poOKa BCixX opra-
Hi3alIHUX, TEXHIYHUX Ta MPABOBUX CKJIAJOBHX MPOCK-
Ty 1 MATOTOBKA JI0 Horo peainizarii. 30kpema, aHami3y-
toThcs HasBHI 3MP Ta iX KazmpoBe i TeXHOJOTIUHE 3a-
Oe3neueHHs, pOo3pOOIAETHCS TUIAH CIUTBHUX POOIT 3 pO3-
TOpTaHHS TEXHIYHUX 3ac001B I HEHTpai3allii 3Hane-
Hux [ITTHO 3 3acTocyBaHHSIM TEXHOJIOT1H 3HUICHHS Ha
MICITi, KOHCEpBallii Ha MOPCHKOMY [HI YH IMiTiOMy Ha
MOBEPXHIO 3 METOI0 TPAaHCHOPTYBAaHHA W HeHTpasizamii
Ha CyIIi, pO3pOO0IIAIOTHECS 3aX0/I1 MO0 OTIOBIIIEHHS Ha-
CEJICHHSI PO 3aIUIaHOBaHI pOOOTH TOIIIO.

3a3Hauena (aza MICTUTh HACTYITHI OCHOBHI CKJIaf0-
Bi po0iT:

— OTPUMaHHS JO3BUIBHUX JOKYMEHTIB Ha IMPOBEICH-
HS 3aIDTAaHOBAHUX POOIT (pIIIeHHS ep>KaBHOTO OpraHy 3a
T MOPSIKYBaHHAM akBatopii, JlepaBHOI MPUKOPIOHHOT
ciyx0u, JlenapraMeHTy MiIBOAHOT KYJIBTYPHOT ClIaIIIMHH
HAH VYkpainu Ta iH.), po3po0OKa I1aHiB B3aeMOI1 3 HarJIs-
JIOBIMH Ta KOHTPOITIOIOUMMH OpTraHaAM{ BIaiy (TIOJIIIis,
CBY VkpaiHu, eKoJOTiCHO 1HCHEKINi Ta iH.), popMyITio-
BaHHS OCHOBHOTO 3aBJAaHHS (METH) MPOEKTY OUHIICHHS
aKBaTOpIi Ta PAMKOBHX OOMEXEHB 10 PECypcax MPOEKTY;

— po3poOKy Tmepeniky 3amad, SKi HEOOXiTHO
PO3B’sI3aTH JUIs TOCATHEHHSI METH TIPOEKTY, Ta iX po3Io-
JIUT MK OpraHi3alisMU-TIapTHEPAMH MIPOEKTY;

— (opMyBaHHs TMepelTiKy BXIIHUX Ta BUXIJIHUX JIO-
KyMEHTIB, y TOMY YHCIIi — MOPCBKHX KapT pailoHy po-
01T 3 TO3HAYCHUMH aKBAaTOPISIMU POOOTH T2 HAHECEHUMHU
MiIBOTHUMH LUTSIMH IS JIOTIOLIYKY;

— pO3poOKy IJIaHy MiATOTOBKM TEXHIYHUX 3ac00iB
(y T.u. 3MP) 1a ekcruryaramiiHiux MaTepiaiiB, siki He00-
X1JTHO 3aJTyYHTH JUISl BAKOHAHHS POOIT IO IPOEKTY;

— po3po0OKy IUTaHIB iHPOPMAIITHO-METOIUIHOTO 3a-
Oe3redeHHs OpraHiB BIAM Ta HACEICHHS NPUIISTAI0UNX
TEPUTOPIii;

— po3po0OKy MIaHy-rpadiky BHKOHAHHS CIIIbHUX
pobir ta nonosigs B JJCHC YkpaiHu npo roTOBHICTH
POOIT 3a ITPOEKTOM.
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The above procedures are to be performed by the
group of project managers K, ; each of them should
be provided with a responsibility assignment matrix mz,.
The group’s work must result in the project’s concept N,
documentation D,,, and schedule G, the latter being
jointly developed and approved by the parties.

Thus, the product of the phase of development and
coordination of the project of joint works is the following

set of documents:
C‘PJW= {KPJW; mK; NJP; D./P; GJP}' (1)

The phase of realization (implementation) of the
project of water area clearing from UPHOs implies
conducting of all the activities planned during the
previous phase of the project’s life cycle (LC). It includes
underwater aftersearch, identification and documentation
of UPHOs and their neutralization (disposal) with the use
of robotic underwater technologies.

The special feature of this phase is the need for
preliminary organization and management of training for
the joint project team, since it comprises representatives
of two organizations of different professional orientation
and ministerial subordination.

It is proposed to carry out the activities of this plase
in the following sequence:

— management of the organizational (U,,) and
technical (U,,) preparation of the joint works on
application of MRV;

— management of the project team formation £,
(organization of a joint expeditionary unit including both
the SESU MD and the MRV-developing organization);

— management of the development of training
programs on the robotic inspection, documentation and
disposal of detected UPHOs (PJW);

— management of the project team training (7',,) by
performing joint training operations with the use of MRV
in the experimental tank and/or the sea or river range of
the SESU MD;

— management of the joint project team training
(W ,,) on compilation of effective reports on water area
clearing with specific works being assigned to partner
organizations;

— management of identification (/,,), documentation
(D,,) and neutralization (V,,) of UPHOs.

The phase of control over implementation of the joint
project for water area clearing from UPHOs implies strict
control over the organization of offshore and onland
conventional and robotic technologies, both over the
processes of UPHO neutralization themselves (Z,,) and
over completeness of their implementation (Q,,, water
area clearing quality control).

The phase of completion of the joint project suggests
concluding the project and evaluating its effectiveness,
which basically means compilation of the documents on
the works done. Their list should include the following:
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HaBenenuit mepenmik poOiT MMOBHHHA BUKOHYBaTH
rpyna MeHe/pkepiB mpoekty K, . A AKoi HeoOXiaHo
PO3pOOMTH MATPUIO 71, BiANOBIJANBHOCTI ii WIEHIB.
OOOB’SI3KOBHMH pe3yJIbTaTaMi poOOTH KOMaHAW MeHe-
TKepiB Mae OyTH KOHIIETILiS IPOEKTY N, TOKyMEHTALIis
IpoekTy D, Ta CHILHO PO3poOJIeHnH Ta 3aTBepILKEHHH
CTOpOHaMH TLIaH-Tpadik BUKOHAHHS CHiIbHUX POOIT G .

TakuM 4MHOM, IPOAYKTOM (pa3H pO3poOKH Ta y3ro-
JUKEHHSI TIPOEKTY CIUIBHUX poOIT Mae OyTH MHOXKHHA
JIOKYMEHTIB:

CPJW: {KPJW; mys NJP; DJP; GJP}' M

Daza peanizayii (BUKOHAHHA) NPOEKMY OUUUCH-
na axBatopii Bim [ITTHO mepenbawae peamizariro BCix
3aIUIaHOBAaHMX Ha Momepe/Hiil (a3l KUTTEBOrO LUKITY
(OK10) 3axoiB mo mpoekTy. TyT BUKOHYETHCS ITiTBOTHIH
JIOToIIyK, ineHTudikamis i qokymenrysanus [IITHO Ta
ix HeWTpami3aris 3 3aCTOCYBaHHAM pOOOTH30BaHMX TTiJI-
BOJIHMX TEXHOJIOTIH.

Oco6muBictio miei ¢a3u XKL mpoexTy oUHIIeHHS
aKBaTOpiil € HEOOXIMHICTh MOMEPEIHBOI OpraHi3alii Ta
YIpPaBIiHHA TPEHyBaJbHUMH 3aXOJaMU ISl CHIJIBHOL
KOMaH/Ii MPOEKTY, OCKIJIbKH BOHa c(hOpMOBaHa 3 Tpe/l-
CTaBHUKIB JIBOX OpraHizauiii pi3HOro mpodeciiiHoro
CIPSMYBaHHS 1 MiHICTEPCHKOT MiIITOPSIIKOBAHOCTI.

3MicT 1i€i a3u npoeKkTy MpONoHYy€eThCs peaslizyBa-
TH Y HaCTYIIHIH TTOCIiTOBHOCTI:

— ynpapJliHHsA opraHizanifinoro U, Ta TeXHiYHOIO
U, TATOTOBKOIO CHIBHAX POOIT IO 3aCTOCYBAHHIO
3MP;

— YNpaBJIiHHA 3aBIaHHAMHU £ (hOpMyBaHHS KOMaH-
JIV TIPOEKTY (OpraHizanii CriIbHOTO eKCIeJUIIHHOTO 3a-
rony I'Y JICHC ta oprasuizamii-po3poouuka 3MP);

— YNpaBIiHHA 3aBJaHHSIMH PO3POOKH IpOrpaM Tpe-
HiHriB P, 17 TIpoleciB pPOOOTH30BAHOIO OOCTEXEH-
HS, JIOKYMEHTYBaHHS Ta 3HEUIKOKCHHS BUSBICHUX
[MITHO;

— YHpaBIIiHHA HPOLIECOM HaBYaHHS KOMaHIM MpO-
exty 7, NUIAXOM BHKOHAHHS CIJIbHUX TPEHYBaIbHUX
omepaniii 3 BukopuctanuaM 3MP y nocrmigHomy 6aceitni
Ta/ab0 Ha MOPCHKOMY YHM pIiUYKOBOMY Toustironi 'Y
JICHC,;

— YUpPaBJIiHHS 3aBJaHHAMA W, TpEHiHIy 3BeleHOi
KOMaH/IM MPOCKTY JAJIsl CKJIJaHHs SIKICHOI 3BITHOT 10-
KyMEHTAIlil TpO OYHIIEHHS aKBaTOpii 3 pPO3MOILIOM
KOHKPETHUX pOOIT MiX BHMKOHaBISIMH OpTraHi3amii-
TapTHEpiB;

— YNpaBJliHHs TIpolecaMu oOcTexeHHs [, JIOKy-
MenTyBanns D ta suemkomkenns N, ITIITHO;

Daza KOHMpPoONIo 30 BUKOHAHHAM CHILHO2O NPOEKMY
ountenHs akBatopii Bij [TTTHO nepen6avae sxopcTkuii
KOHTPOJIb 3@ OPraHi3alliel0 MOPCHKHX Ta CYXOITyTHHX
TPaAMLIIHUX Ta POOOTU30BAHUX TEXHOJIOT1H; TYT KOHTP-
OIIOIOTRCS SIK BiacHe mporecH 3Hemkomkeras [TITHO
Z,,, TaK i NoBHOTa iX BUKOHAHHA ()  (KOHTPOIb AKOCTI
OYHIIIEHHS aKBaTOPIiif).

Daza 3asepuienna CHiTbHO20 NPOEKmy OYUILECHHS
akBaropiit Big [IITHO nependavae migBeaeHHS MiACYM-
KiB IIPOEKTY Ta OIiHIOBaHHS Horo edekruBHOCTI. OCHO-
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documents DSESU MD on putting the cleared water
area to its intended operation; documents DMRV CO
analyzing the effectiveness of the MRV developed by the
collaborating organization and used within the project
and making proposals as for the improvement of their
specifications and application technologies.

Therefore, a generalized model for the management
of the joint project on water area clearing CJP performed
by a subdivision of the SESU in cooperation with the
MRV-developing organization may be presented as part
of the following models of managed processes:

CJP = {CPJW; C CSJW; COJW; CCJW’ CWJW}’ (2)
where C

" is the model for managing the development
and coordination of the joint works project;
C,,, is the model for managing the organizational and
technical preparation of the joint works, which describes
the measures on creation of temporary organizational
structures performing the joint works, development of
robotic technologies for their implementation on the basis
of the MRV manufactured by the developer organization,
staff training and development of training activities for
improving the interaction of (sea expedition) project
participants, etc.;
C,,, is the model for managing the project’s joint
team training aimed at refining safe and effective
robotic technologies for the aftersearch, inspection,
documentation and disposal of UPHOs;
C,,» 1s the model for managing the organization of
joint works on water area clearing from UPHOs which
describes the interaction of project participants in
standard and extraordinary situations that arise during
the marine expedition;
C_,, is the model for controlling implementation of the
joint project;
C,,,,» is the model for managing preparation of the reports
on the works done which formalizes the distribution of
responsibilities among project participants as for the
preparation of text, photo, video and hydroacoustic
evidence provided with apropriate geographical and
metrological data.

Therefore, Fig. 1 shows the generalized model for
the formation of the joint project on water area clearing
by subdivisions of the SESU and the MLR-developing
organization.

Let us consider the content and special features of
modeling of each of the managed processes.

Organizational preparation of the works (submodel
U,, of the management model C proceeds as
follows:

— identification of authorities, forces and equipment
to be involved in the joint underwater technical works, as
well as third parties (if necessary);

— identification and marking of operational zones

in the water areas where it is planned to carry out the

w
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BHUI 3MICT 1i€i a3 — ohopMIIEHHS TOKYMEHTIB IO
BUKOHaHIN poOOTi, MEPEITiK SKUX MA€ MICTUTH: JOKyMEH-
TH TIPO TIepeavdy OYMIICHOI aKBaTOpil 0 eKCIUTyaTartil
3a 1i mpusHadeHHsM D, .5 JOKYMEHTH 100 aHaNizy
e(eKTUBHOCTI 3aJy4eHHS 10 BUKOHAHHS MpoekTy 3MP
opraHi3anii-crliBBUKOHABIS 1 TIPOMO3HUIIIT MO0 YI0CKO-
HaJICHHS X TEXHIYHMX XapaKTePUCTHK Ta TEXHOJIOTIH 3a-
crocyBaHHsa D, .. ..

Buxozsiuu 3 Takoro mpeacTaBiICHHS POOIT y3arajib-
HEHa MOJIETh YNIPABIiHHS CIITbHUM NpoekToM C ), oun-
nieHHs akparopiit miaposaiiom JJCHC Ykpaiuu y criBii-
pami 3 opranizariero-po3pooHukoM 3MP moke Oyt
NpeJ/ICTaBIIeHA Y CKJIa (i HACTYITHUX MOJIeNIei KepOBaHMX
MIPOIIECiB:

c.;C

w = Ssiw?

COJW; CCJW; CWJW} > @)

ne C,  — MoJelb yNpapJliHHsA IPOLIECOM PO3POOKH Ta
Y3TOJDKEHHS TIPOEKTY CHiNbHUX pobiT; C,, — MOJENb
YIpaBJIiHHS OpraHi3aniiHO-TEXHIYHOK IiATOTOBKOO
CHUTBHUX POOIT, SKa OTHCY€E 3aX0AU 31 CTBOPCHHS THM-
YacOBHX OpraHi3allifHUX CTPYKTYp MJIsl BHKOHAHHS
CIUIBHUX POOIT, pO3POOKH POOOTH30BAHUX TEXHOJIOTIH
ix BuKOHaHHS Ha 0a3i 3MP BupoOHHIITBA opraHizarii-
PO3pOOHUKA, I IrOTOBKH KaJIPiB Ta pO3POOKH TPEHYBaJIb-
HUX 3aXO[iB I BiIIpAIfOBaHHA B3a€MOJIii yUYACHHUKIB
npoexTy (Mopchbkoi excreauuii) Tomo; Co . — Mojenb
YIOpaBITiHHS TIPOIECOM HaBYaHHS 00’€THAHOT KOMaHIU
MPOEKTY, SKE€ TPOBOJUTHCS 3 METOIO BiJIPAIIOBAHHS
Oe3meyHnX UIA JIIOJe Ta ePEeKTHBHUX 3a MPOIYKTHB-
HICTIO POOOTH30BaHUX TEXHOJIOTIH JOMOIIyKYy, 0OcTe-
JKEHHS, JOKyMEHTyBaHHS Ta 3HemkokeHHs [TTTHO;
C,,,, — MOJieNb yNpaBJliHHS OPraHi3ali€io CIiIbHOro
BUKOHAHHS pOOOTH 110 ouHIeHHIo akBaTopiid Bix [ITTHO,
SIKa OMUCYE B3aEMOJIII0 YUACHUKIB MPOEKTY y TJIAHOBUX
Ta HECTAH/APTHHUX CUTYallisX, 1[0 BAHUKAIOTh B YMOBaX
MopcrKoi excnenunii; C,,, — MOIENb YIPABIiHHS IPO-
[[ecaMH KOHTPOJIIO 32 BUKOHAHHSM CIUIBHOTO MPOEKTY;
C,,,y — MOIENb YNPABIiHHS MPOLECOM O(OPMIIEHHS
3BITHUX JOKYMEHTIB IO BHKOHaHiil poOoTi, sika Qop-
Malti3y€e pO3MOAT BiANOBITAIBHOCTI MK YYaCHUKAMH
MPOEKTY IIOJIO MTiATOTOBKU TEKCTOBUX, (POTO-, Bijieo- Ta
riJPOaKyCTUUHUX MaTepiaiiB, X reoiHpopMariiHOMy
Ta METPOJIOTIYHOMY 3a0€3MeUeHHIO.

VY3aranpHeHa MOJieNlb (POPMYBaHHS CHUIBHOTO MPO-
eKTy ouHIIeHHs akBaTopii migposnimamu ['Y JICHC
VYkpainu Ta opranizanii-pozpoouuka 3MP nokazana Ha
puc. 1.

PosrnsHeMO 3MICT Ta OCOOJUBOCTI MOJICTIOBAHHS
KOXXHOTO 13 3a3HaYCHUX KEPOBAHUX MPOIIECIB.

Opeanizayitina nidzcomogxka podoomu  (TIMOIEIH
U,,,, Mozeni ynpasninns C, ) MOJIATae y HACTYITHOMY:

— BU3HAUYCHHsl OPraHiB YMPAaBIiHHS, CHJI Ta 3aCO-
0iB, sKi HEOOXIZHO 3aJlyYUTH JO BUKOHAHHS CIUIBHUX
TiABOIHO-TEXHIYHUX POOIT, @ TAKOXK TPETIX OpraHi3arii
(3a HEOOXI1THICTIO);

— BU3HAYEHHS Ta OYCIUICHHS pOOOYMX 30H HA aKBa-
TOPISIX, JIe TUIAHY€ETHCSI BUKOHAHHS IT1/JBOAHO-TEXHIYHNX
po0iT Ta 3a0e3medeHHs poOOYOro PekKUMy iX BHKOPHC-
TaHHS;

c,=1C

Ji PIW?
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Kppw; my; Nyp; Dyp; Gpp
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Uz, Urw

Management of

the joint works

Management of
the formation and training

Cpiw Crow Csm of the project team
Management p.
of the joint projects on robotic ¢ ?M ';m
water area clearing from UPHOs Cjp g
Product of Coyw M
the joint = Management of
project WIW Comw the organization of the
on water area Jjoint implementation of
clearing Management of Management of the water area clearing

the execution of reporting
documents of the
joint project

G
DSES['MD

Digreo
zﬁr,' Qm

the control over
implementation of
the joint project

Iw: Dyw; Npw

Fig. 1. Generalized model for the formation of the joint project on water area clearing by subdivisions of the SESU and the MLR-

developing organization

Puc.1. YzarambHeHa Monenb (OPMyBAaHHS CILIEHOTO IIPOCKTY
opramizanii-po3pobuuka 3MP

underwater technical works, as well as maintenance of
operational conditions;

—formation of jointexpeditionary groups, in particular,
MRYV crews, demining and special diving groups;

— selection of appropriate water crafts, including
MRV carriers and additional small-scale vessels for the
operational movement of the divers across the water area.

Fig. 2 demonstrates the typical technical means of joint
marine expeditions of the Main Department of the SESU
in the Mykolaiv region and the NUOS over 2010—2011.

Technical preparation of the works (submodel UFJW
of the management model CTJW) proceeds as follows:

— development and maintenance of safe technologies
for the joint works which exclude the threat to the life or
health of the project participants;

—selection and training of the MRV crews according
to the list of developed safe technologies;

— preparation of water crafts to operate in the
expedition mode;

— preparation of MRV and diving equipment for use
from designated vehicles and water crafts;

— provision of the expedition with auxiliary
equipment and other material supplies (means of mobile
hydroacoustics and GPS navigation, cellular and other
means of communication);

— development of a plan of the training activities for
refining the interaction of project (marine expedition)
participants.

Thus, the product of the project manager group’s

work K, on managing the process of organizational and
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ouninenHs akBaropii migposnimamu I'Y JICHC VYkpainm Ta

— CTBOPEHHS 3BEICHUX CKCIICAUIIIITHUX TPy — €Ki-
naxiB 3MP, TpyIr miapuBHAX Ta CrEHiaTbHUX BOJOJA3-
HUX poOIT;

— BHOIp TWIaB3acO0IB [Isi BUKOHAHHS MOPCBHKHX PO-
0iT — cyana-Hocis st 3MP Ta mogaTkoBUX Maiopos-
MIpPHHX CYICH IS ONIEPATUBHOTO IEPEMIIICHHS BOJIO-
JIa3iB Ha aKBaTOPii.

Ha puc. 2 moka3zaHo THIIOBI TeXHI4YHI 3aC00H, SKi BU-
KOPUCTOBYBAIIUCHh Y CHUIBHUX MOPCHKUX EKCIICHHIIIX
T'onosuoro ympasninas JJCHC Vkpainn B Mukonais-
cpkiit obmacti Ta HYK y 2010-2011 p.p.

Texniuna nigroroska podoru (miamonens U, . Mo-
neni ynpasninns C, ) mosrae y HaCTy[THOMY:

— po3pobka i 3a0e3meyeHHsT OC3MEeYHNX TEXHOIOTIH
BUKOHAHHSI CHUTBHUX POOIT, SIKi BHKJIIOYAIOTH 3arpo3y
JKUTTIO YH 37I0POB’I0 YYaCHHUKIB poOOTH;

— miglip Ta HaB4YaHHs exinaxiB 3MP 3a nepenikom
PO3po0IIeHNX OE3MeYHNX TEXHOIIOTIH];

— MATOTOBKA IJ1aB3ac00iB 10 POOOTH B €KCIIEMIIIN-
HOMY PeXHnMi;

— miaroropka 3MP Ta BOI0Ja3HOTO CIOPSKEHHS
IO 3aCTOCYBaHHS 3 BU3HAYCHUX CYACH-HOCIIB Ta iHIIHX
I1J1IaB3aco0iB;

— KOMIUICKTYBaHHS €KCIIeIUIlii JOIOMDKHUM HpH-
JAIOBUM Ta MAaTepiabHO-TEXHIYHUM 3a0C3ICYCHHSIM
(3acobamu MoOLTBEHOT TimpoakycTuku Ta GPS-Hairarmii,
CTUTBHUKOBOTO 3B’SI3KY Ta 1HITUMH 3aC00aMH KOMYHIKa-
Lii);

— pO3pOOKH TUTaHy TPEHYBAJTBHHUX 3aXOIIB JJIS BiJ-
MIPAIIOBaHHS B3a€MOJIii YYaCHUKIB MPOCKTY (MOPCHKOL
EKCIIeIUIIIT).

TakuM 4YHHOM, TPOAYKTOM pPOOOTH TPYIH Me-
HEJDKEPIB TpoekTy K, MO yNpapJliHHIO MPOLECOM
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Fig. 2. Technical means of joint marine operations on water area clearing from UPHOs. The means of the SESU MD in the
Mykolaiv region.

Puc. 2. TexHiuHi 3aco0M CHIJIBHUX MOPCHKHX Oneparii o ouniienHo akBaropii Bijg ITTHO. Texuiuni 3acodu I'Y JICHC Ykpainn
B MuKkomnaiBchKiii 06macri:

a—a) demining vehicle with a manipulator — aBTOMOO1LTb PO3MiHYBaHHS 3 MAHIYIATOPOM; b—6) boats serving as carriers of diver
groups — Karepu siK HOCIl BOIOJIA3HUX IPYIL; ¢—8) diving equipment — BOJIOJNA3HE CIIOPSIKCHHSL.

The means of the NUOS — Texuiuni 3acobn HarionansHoro yHiBepcuTeTy kopadieOyayBaHHs iM. aam. MakapoBa: d—e2), e—d)
manned underwater vehicles “Inspector” and “Hydrograph” with a manipulator, respectively — BinnosinHo, [1I[TA mpoekriB
«lucnexrop» Ta «I'imporpad» 3 MmanimynsaTOpOM; f—e) motor yacht “Delta” as an MRV carrier — mMoTopHa sixta «JlenapTay sk CyaHo-

Hociii 3SMP

technical preparation of the joint works is to comprise
the following set of documents on the organizational and
technical preparation of the works:

CTJW - {UEJW; UFJW}' 3)

The process of the project team training (the
management model C, ) is aimed at practising operation
of safe and high-productive technologies using MRV for
aftersearch, inspection, documentation, and disposal of
UPHOs. Management of this process should include
planning and realization of virtually all the tasks of MRV
implementation.

When planning the content of such tasks, it is necessary
to make provisions for the development of a number of
methods for robotic performance of the joint works with the
allocation of responsibilities among partner organizations.

The result of the preparatory works carried out by
the project manager group K, is a set of guidance
documents regulating the management of the following
key processes of the project team training:

TJW, management of the development of training
robotic technologies for disposal (neutralization) of
UPHOs, which should involve joint operations of partner
organizations with the use of resources of both parties;

OpraHi3aliiHO-TeXHIYHOT MiJrOTOBKH CIIJIBHUX POOIT
Mae OyTH MHOXXHMHA JOKYMEHTIB 3 OprafizamiiHoi Ta
TEXHIYHOI I ITOTOBKA POOIT:

CTJW: {UEJW; UFJW}' (3)

Ilpoyec naguanna komanou npoexmy (MOJEIb
ynpapiinas C ) Mac Ha MeTi BiampamoBanHs Oe3-
MEYHNX Ta BHCOKONMPOAYKTHBHUX TEXHOJIOTIH BHKO-
puctanas 3MP B 3aBHaHHSX JOTOMIYKY, OOCTEKCHHS,
JIOKyMeHTyBaHHs1 Ta 3Hemko/ukeHHs [IIMTHO. VYnopas-
JIHHS UM TIPOIIECOM MAa€ BKIIIOYATH IUIAHYBaHHS Ta
pearizamilo MPaKTHYHO BCIX 3aBJaHb 3aCTOCYBaHHS
3MP.

[Ipu nutanyBaHHI 3MiCTOBHOT YaCTHHU TaKNX 3aBAaHb
HEOOXITHO TepeadaYnTu po3poOKy HU3KH METOAUK PO-
0OOTH30BaHOTO BUKOHAHHS CIUIEHUX POOIT 3 pO3MOILIOM
BiJIIIOBIATFHOCTI MK OpraHi3alisiMA-TIapTHEPaMH.

PesynbraTom Takoi miaroroBuoi podotu rpymnu me-
HeJDKEPiB NpoekTy K, . Mae OyTH MaKeT KEPiBHUX JIOKy-
MEHTIB, III0 PETYJIIOIOTh YIIPABIiHH HACTYITHUMH OCHO-
BHHUMU TIPOIIECAMH HABYAHHS KOMAH/I IIPOCKTY:

T,, — YUpaBJiHHA 3aBJaHHAMH PO3POOKH TpEHy-
BAIBHUX POOOTH30BAHUX TEXHOJOTIH 3HEIIKOKECHHS
(mefitpamnizanii) [IITHO; BkazaHi HaBYaNbHI TEXHOJO-
rii MawoTh BKJIIOYATH CHUTBHI Omeparii oprasizamii-
MapTHEPIB 3 3aJTyYEHHSIM PecypciB 000X CTOpIH;
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P, management of the development of training programs
on neutralization of various types of UPHOs, which are
to include common techniques of MRV application;
E . management of the organization a joint expeditionary
unit of the SESU and NUOS with the appropriate
marine vehicles provided by partner organizations, as
well as management of the organization of its effective
operation;
W, management of the joint project team training on
compilation of effective reports considering water arca
clearing with the assignment of specific tasks to partner
organizations.

Thus, the product of management of the project team
training is the following set of documents:

CSJW: {TJW’ PJW’ EJW; WJW}’ (4)
The managed performance of the joint works

(the management model C

) May consist of several

components:

— searching for sunken objects with the help of
hydroacoustic, magnetometric and optical means;

— drawing a digital map of the operational zone and
marking the detected objects on it;

— inspecting the detected objects with the help of
MRYV under the control and with the participation of the
specialists of the SESU who ensure their safety;

— lifting the detected objects to the surface or
accompanying the diver lift with a photo or video
documenting of the process and its results.

Management of the joint works on water area
clearing from UPHOs can be performed according to the
dependence (5), which takes into account the peculiarities
of application of robotic marine technologies.

Thereat, the product of management of the process
of joint implementation of the works on water area
clearing from UPHOs is a set of documents regulating
the management of the following basic elements:

DJW; N/W}’ (5)
where [, is management of the joint operations on
aftersearch of UPHOs with the help of the technical
means of the SESU and the MRV of the NUOS;

D, is management of the joint operations on inspection

COJW = {[JW’

and documentation of the aftersearch results with
the SESU specialists monitoring safety of the MRV
application technologies;
N, ismanagementofthe jointoperations onneutralization
of UPHOs with the allocation of responsibilities to
partner organizations for the effective and safe MRV
application.

The latter is the most important element of the
project, since it poses the highest risks to the lives of
the operation participants. Therefore, the problem of
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P, — ynpaBJiHHs 3aBJaHHAMH PO3POOKH TIpOrpam
TPEHIHTIB JUIsl TPOLECIB 3HEIIKOKEHHS! PI3HUX THIIIB
[ITHO, sixi 6 BKIFOYAIH THTIOBI METOIUKH 3aCTOCYBaH-
Hs 3MP;

E,, — yNpaBIiHHSA 3aBJaHHAMU OpPraHi3amii CIIiib-
Horo ekcrneauiiiinoro 3arony 'Y JICHC ta HYK 3 Bin-
MOBITHUMH 3aC00aMH MOPCHKOI TEXHIKM OpraHi3amiii-
MapTHEPIB Ta yNPaBJIiHHS 3aBJaHHSIMH OpraHizauii oro
e(eKTUBHOTO 3aCTOCYBaHHS;

W, — yUpaBIliHHA 3aBJaHHAMHU TPEHIHTY 3BEIEHOI
KOMaH/IM TIPOCKTY JUISl CKJIAQJIAHHS SKICHOI 3BITHOT JOKY-
MECHTAIIi1 [IPO OUHUIIICHHS aKBATOPI1 3 PO3MOI1LIIOM KOHKPET-
HUX po0IT Mi>K BUKOHABIIIMH OpTraHi3aIliif-liapTHEpiB.

TakuM YMHOM, TTPOIYKTOM HPOLIECY YIPABIIHHS Ha-
BYAHHSIM KOMAHAW MPOEKTY Mae€ OyTH MHOXMWHA JIOKY-
MEHTIB!

C, =T, P

Jw T aw?

E/W; WJW} : (4)

Keposanuii npoyec cninbrozo eukonamms pooomu
(Monensb ynpasiinasg C, ) MOXKE CKIANaTHCh 3 JEKilb-
KOX CKJIaJIOBUX:

— TOMIYK 3aTOHYJIHX 00 €KTIB TiAPOaKyCTHIHHMH,
MarHiTOMETPUYHHMH Ta ONTUYHUMH 3ac00aMH;

— CKJIaJaHHA MUPPOBOI KapTH palioHy poOiT 3 HaHe-
CEHHSAM Ha Hel BUSIBIICHUX 00’ €KTIB;

— 00CTeXEeHHS BUSBIIEHNX 00 €KTIB 3a JOIIOMOTOIO
3MP nix konTposeM i 3a yuactio ¢axisuis I'Y JICHC,
AKi 320€3MedyIoTh iX 0e3MeKys;

— MiIHOM BUSIBJIICHUX 00’ €KTIB Ha IOBEPXHIO 200 Cy-
TIPOBIA 1i€l poOOTH Y BOIOIA3HOMY BapiaHTi 3 (hOTO- UH
BiZICOJIOKYMEHTYBAHHSIM TIPOIIECY 1 pe3yJbTaTiB podo-
TH.

VYrpaBiiHHSL MPOLIECOM CIIIBHOTO BUKOHAHHS PO-
6ot mo oummienHto akBartopiit Bixm IMITHO moxe BU-
KOHYBaTHCh 3TiIHO 3anexHocTi (5.3), ska BpaxoBye
0COOTMBOCTI 3aCTOCYBaHHS POOOTH30BAaHUX MOPCHKUX
TEXHOJIOTIH.

[pu oMy, IPOTYKTOM YIIPaBITiHHS POIIECOM CITiITh-
HOTO BHKOHAHHsI POOOTH IO OYUIICHHIO aKBAaTOPIi Bij
TIITHO mae OyTH MHOXHHA JTOKYMEHTIB, III0 PETYIIIOIOTh
YIIPaBIIiHHS HACTYMTHUMH OCHOBHHMH HOTO CKJIaJOBHMHU:

COJW :{]/W’ D/W’ ]VJW}’ (5)

ne 1, — YNUpaBJIiHHA CIUILHUMH JisIMH 10 JIOTIOMIYKY
[IITHO 3 BukopucranusM TexHiuHNX 3aco0iB ['Y JICHC
Ta 3ac06iB MOpchKOi poboToTexniku HYK; D — ynpas-
JIHHS CIITPHAMU JisIMA TI0 0OCTEKEHHIO I JIOKyMEHTY-
BaHHIO pe3ynbTaTiB gomnomryky [TTTHO 3 xoHTposem 3a
0e3rneYHMHN TEXHOJIOTIsIMU 3acTocyBaHHS 3MP 3 Goky
¢axisuis I'Y ICHC; N, — ynpajiiHHs CHiIbHAMH [i-
ssmu 3 Hewrpamizanii [ITTHO 3 po3moitom BimmoBigaie-
HOCTI MK OpraHizauisMu-niapTHepamMu 3a epeKTHBHE Ta
6e3neune 3actocyBanHs 3MP.

[Tpu iboMy, YTIPaBITHHS CITUTBHUMHU JTISIMH 3 HEUTpati-
samii [ITTHO N, € HaWOUIBII BiITOBIIAILHOIO CKJIAI0BOIO
MPOEKTY, OCKIUTBKU MICTUTh MAKCUMAaJTbHI PU3UKH JIJISI )KUT-
TS y9aCHHKIB MOPCBHKOI onepaii. Tomy 3aBaaHHs migiioMy
3aroruieHux 1 3aToHymx [TTTHO KoMITIeKCHO BUPITITY€ThCS
TIOCJTIZIOBHIM BUKOHAHHSM HACTYITHUX OCHOBHHX CTaii:
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lifting the flooded and sunken UPHOs is solved through
successive implementation of the following integral
steps:

— analysis of the UPHO inspection data and
substantiation of the technology for its neutralization;

— preparation of technical means and technological
equipment for UPHO neutralization;

— delivery and deployment of the technical means
(including MRV) to the operational zone;

— preparation of the UPHO for lifting and its
stropping;

— creation of the lifting efforts and lifting of the
UPHO to the surface;

— transportation of the UPHO with the help of special
means (water and land routes) to the disposal site;

— disposal of the UPHO through blasting or reburial
in a designated seafloor area or destruction on an overland
range.

Execution of the reporting documents on the work
performed (the management model C, ) suggests that
the parties produce paper and electronic documents on
the progress and results of the operation. An essential part
of these documents is the videos of underwater objects
and photographic plates. The latter are obtained by fitting
the seafloor photographs made through continuous
photographing along the MRV route at a constant
elevation above the ground. The documents should be
provided with a reliable geographic reference, which
imposes additional requirements for the underwater
robotic technologies.

Management of the execution of the reporting
documents must be performed with consideration to the
current requirements of the SESU and peculiarities of the
use of robotic marine technologies.

Thus, the product of management of the execution
of the reporting documents is a set of text, photo, video
and hydroacoustic evidence provided with apropriate
geographical and metrological data:

CWJW = {D

SESUMD; DNU()S} > (6)

where D, is the resulting documentation on water
area clearing performed by the SESU MD, with its legal
status having to comply with the requirements of the
current legislation of Ukraine and serving as a basis for
putting the cleared water areas to their intended use;
D,os 18 the additional documentation resulting from
application of the MRV provided by the NUOS.
Equations (1-6) constitute the generalized model
of management of the joint project C,, on water area
clearing performed by a subdivision of the SESU with
the involvement of the domestic MRV-developing

organization.

CONCLUSIONS. 1. There has been developed a
generalized model for the formation of a joint project on
robotic water area clearing from UPHOs carried out by a
subdivision of the SESU and an organization developing
marine robotic vehicles. It contains submodels for
the formation and training of the project team, joint
implementation and completion of the project.
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— aHami3 ganux oocrexenss [ITTHO ta oOrpyHTY-
BaHHS TEXHOJIOTI HOoro HeHTpai3arii,

— MIJATOTOBKA TEXHIYHMUX 3aC00IB 1 TEXHOJOTIYHOTO
ocHarieHHs it Heitrpamizarii [ITTHO;

— JIOCTaBKa 1 pO3TOPTaHHS TEXHIYHUX 3aco0iB
(y Tomy umcni it 3MP) y paiion po6it;

— migroroska [ITTHO no migitomy Ta Oro ocTporka;

— CTBOpPEHHS MiHIMAIBHUX 3yCHIIb 1 migiiom [TITHO
Ha MOBEPXHIO;

tpancniopryBanns [IITHO cnenianbanmu 3acodamu
(BOAHMMH Ta CYyXONYTHHMH LUISIXaMH) JI0 MICIs 3He-
IIKOJIKESHHS;

— 3aemkopkeHHs [ITTHO mumsxom minpuBy 4m rie-
peroxoBaHHA Ha BUAUICHINA TUISHIII MOPCHKOTO JHA ab0
3HHIICHHS Ha CyXOITyTHOMY TIOJIITOHi.

Ocopmnenns 36imHUx OOKYMEHMi8 Npo BUKOHAHY
podomy (Mozens ynpasninnsa C,, ) BUKOHYETBCSA CTO-
pPOHaMH 3 MPOJYKYBaHHSIM IallepPOBUX Ta CNCKTPOHHHUX
JOKYMEHTIB IIpO Xij 1 pe3yspTaTté podoTH. Baxknnsoro
CKJIaJIOBOIO IIMX JOKYMEHTIB € BiI€O3aIMCH ITiJBOAHUX
00’€eKTiB Ta ()OTOIUIAHIIETH, SIKi OTPUMYIOTH METOIO0M
«IPUIIACOBYBaHHS»  (OTOKAAPIB JIOHHOI ITOBEPXHI,
OTpPHUMaHUX CyLUTbHUM (poTorpadyBaHHSIM MO MapuIpy-
Ty pyxy 3MP Ha He3MiHHIH BUCOTI Hax IpyHTOM. Taki
JIOKYMEHTH MalOTh HaJIaBaTUCh 3 JOCTOBIPHOIO reorpa-
(hi4HOIO TTPUB’SI3KOI0, 1[0 HAKIIAAAE JIOJATKOBI BUMOI'H
JI0 MIABOAHUX POOOTH30BAHUX TEXHOJIOTIH.

Vrpasmiaas mporiecoM OQOPMIICHHS 3BITHUX JIO-
KYMEHTIB TI0 BUKOHaHIH poOOTi 3 OYHMIICHHS aKBAaTOPii
Big IITTHO mae BUKOHYBAaTHCh 3 ypaXyBaHHAM MIFOUNX
Bumor JICHC VYkpainu Ta 0coOOIHBOCTEH 3aCTOCYBaHHS
POOOTH30BAaHUX MOPCHKUX TEXHOJOTIH.

TakuM YMHOM, MPOIYKTOM YIPABIIHHS IPOLECOM
0oQOpMIICHHS 3BITHHX JOKYMCHTIB Ma€ OyTH MHOKHHA
TEKCTOBHX, (hOTO-, BiJIeO- Ta TiPOaKyCTHIHUX Marepi-
QJTIB 3 BIIMOBITHUM IX re0iH(OPMAIIHUM Ta METPOJIO-
TIYHUM 3a0€3MeUeHHSIM:

C’WJW - {DFYHCHC; DHYK}’ (6)
ne Dy ;e — Pe3ylbTyroda JOKYMEHTaLis PO O4H-
nieHHs akBaropii, Bukonana I'Y JICHC; 1i mnpaBoBwmii
CTaTyC Ma€ BI/NOBIJATH BUMOI'aM YMHHOT'O 3aKOHOJIAB-
cTBa YKpaiHM 1 CIyryBaTu HIAIPYHTSIM Ul Tepejaadi
OUYMINEHNX aKBAaTOPiM M0 eKcIuTyaTtarii 3a MpHU3HAYEH-
HaM; D, — JTONATKOBa JOKyMEHTAaIlisl, OTPUMaHa y pe-
3ynbTaTi 3acrocyBanas 3MP HYK.

3anexuocti (1)—(6) yTBOPIOIOTH y3araibHEHY MO-
TeNb YNPABIiHHA CHUTBHUM TpoekToM C), OYHIIEHHS
akBaropiit migpo3ainmom JCHC Vkpainu 3 3arydeHHIM
BITUM3HIHOI opraHizanii-po3podHnka 3MP.

BUCHOBKM. 1. Po3po6neHo y3araasHeHy MOJICIb
(hopMyBaHHS CHUTEHOTO MPOEKTY POOOTH30BAHOTO OYH-
menns akBaropiit Bix [TITHO minpozaimom JJCHC Vkpa-
fHM Ta oOpraHi3aIli€r-pO3pPOOHIKOM 3acO0IB MOpPCHKOT
pOOOTOTEXHIKH, sSKa MICTHTH TiaMomer (opMyBaHHS
KOMaHIHU IMPOEKTy Ta ii TPEeHIHTy, a TaKOoX MiJAMOJIei
CIUJILHOTO BUKOHAHHS 1 3aBEPIICHHS IPOCKTY.
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2. The proposed model can serve as a theoretical
basis for the practical organization of such works when
specialized units of the SESU are in a temporary short

supply of the MRV of serial production.
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2. 3anpornoHoBaHa MOJIelIb MOXKE CIYI'yBaTH Teope-
THUYHOIO OCHOBOO JUIS MPAKTHYHOI OpraHi3aiii Takux
poOIT B yMOBaX THMYacOBOi BiJICYTHOCTI CICIliai3oBa-
Hux migpo3auiax JJCHC 3aco0iB MOpChKOT pOOOTOTEXHi-
KU CEepiiHOTO BUPOOHUIITBA.
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