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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6seHHs anapaTHO-IIPOrpamMHOro KOMILJIEKCY Ta METOJIUKU OIePaTUBHOIO BUSBJIEHHS IIOLIKO/’KEHb CUCTEM

TEIIO- Ta BOAOIOCTAaYaHHs 3 BPaXyBaHHSM iX 3HOLIEHOCTI Ta MiJliTApHUX BILJIVBIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of a Hardware-Software Complex and Methodology for Rapid Detection of Damages in Heating and
Water Supply Systems Considering Their Wear and Tear and Military Impacts

Pedepat yKpaiHCBKOIO:

Y npoeKTi po3p0o6sIeHO anapaTHO-IIPOrPaMHMI KOMILJIEKC BUSIBJIEHHS IIOMIKOIPKEHb CUCTEM TEILJIO- Ta
BOJIOIIOCTAa4YaHH 3 YpaxyBaHHSIM iX 3HOIIEHOCTI Ta MiJliTApHUX BIJIMBIB i eTalbHy METOIUKY Or0 BUKOPUCTAHHSL.
J71d BU3Ha4YeHHA BUTOKIB KoMIieke MicTuth AIIK «PACTP-2B», npuHUuN Iii IKOro IPYHTYETbCSA HA PO3BUHYTOMY
aKyCTUYHOMY KOPEJISALITHOMY METO/Ii BU3HAYE€HHSI KOOPIMHAT BUTOKIB, Ta TEPMOAKYCTUYHUI TevemyKad «A-10T3»
IJ151 TIOLIYKY APiOHMX i TPUXOBAaHUX Je@eKTiB. [I71s1 OLiHKY [OIIKOI)KEHOCT] Ta 3aJIMIIKOBOIO PECYPCY LiSIHOK
TPYOOIPOBOIB Y Iyp¢ax BUKOPUCTOBYETHCS aKyCcTo-eMiciliHa (AE) cucrema «EMA-4». Komniekc inTerpye
3a3Ha4YeHi MiICUCTEMU B €IMHY CUCTEMY IMIZTPUMKY IIPUAHATTS PillleHb Mif Yac AiarTHOCTUKY Mepexk. [l
IIPOIYKTUBHOTO IOIIYKYy BUTOKIB B yMOBaX 3HOIIEHOCTI MEPEX Ta MiJliTApHUX BIJIUBIB pO3p00JIEHO: METO[, i
IIPUJIaJ0BUM PEXKUM BU3HAUYEHHS (PAKTUUHOI MBUAKOCTI MOMMPEHHS 110 TPyOONIPOBOAY aKyCTUYHUX XBUJIb
TiZpaBIiYHOTrO yIapy 3 BUKOPUCTAHHSIM K€POBAaHUX 30HIYBAJIbLHUX CUTHAJIIB, IO Ja€ 3MOTY YTOYHIOBAaTH
KOOPJMHATY BUTOKY Ta KOHTPOJIIOBATH 3alIOBHEHHS TPYOOIPOBO/LY; PEKUM I1apaMETPUYHOTO MOPiBHSJIBHOTO
aHasli3y BOX B3a€MHUX KOPEJIILiNHUX (PYHKLiN, 00YMCIIEHUX [IPY Pi3HUX MOJIOXKEHHSX JAaTYMUKIB; YOCKOHAJIEHU
PEXMM ITPOCTOPOBO-YAaCTOTHOI CeJIeK1ii CUrHasliB BUTOKIB B yMOBaX iHTep(EePeHLiHUX CIIOTBOPEHD i MaJIOro
BiJIHOIIEHHSI CUTHAJI-3aBaJia, IPOTrPaMHe 3a0e3Me4eHHs CTaHLill peecTpallii aKyCTUYHUX CUTHAJIB TPyOOIIPOBOLIB i
nifcucTeMy KopessLiiHol palioCMHXpOHi3allii; peskuM afanTuBHOI (inbTpalii curHamiis s BULAleHHs 3aBaj
LIJIIXOM iX peecTpalii Ta MOJIe/II0BaHHS KaHaliB HaIXOIPKEHHS [0 JATYMKIiB; KOMITIOTEPHY Iporpamy o6pooku AE-
IaHUX, [0 peasisye KpUTepii OLiHIOBaHHS MOUKOPKEHOCTI TPYyOOIIPOBOY Ta HOTO PECypCy; METOLUKY
BHMKOPHCTaHHS KOMILIEKCy. [IpoBefieHo 1abopaTopHi i 1101bOBi BUITPOOYBAHHSI, SIKi ITiATBEpIMIIN ITPALe3aTHICTb i
e(eKTUBHICTb KOMILJIEKCY, OIIPAL[bOBAHO LIJIIXU Or0 TUPAKyBaHHS Ta BIPOBAI)KEHHS Y BUPOOHUYY [1ialrHOCTUKY

HiﬂSeMHI/IX TPy'6OI'IpOBO,U,iB Y KOMYHaJIbBHUX I'[i,U,I'IpI/IGMCTBaX TEILJIO- Ta BOOOIIOCTAYAaHHS.

Pedepar aHIJIiHCBKOIO:

The project has developed a hardware-software complex for detecting damage in heat and water supply systems,
taking into account their ageing and military impacts, as well as a detailed methodology for its use. To locate leaks,
the complex includes the RASTR-2V hardware-software complex, whose operating principle is based on an
advanced acoustic correlation method for determining leak coordinates, and the A-10T3 thermoacoustic leak
detector for the detection of small and hidden defects. To assess damage and the remaining service life of pipeline
sections in pits, the complex uses the EMA-4 acoustic emission (AE) system. The complex integrates these
subsystems into a unified decision support system for network diagnostics. For efficient leak detection under
conditions of network ageing and military impacts, the following have been developed: a method and instrument
mode for determining the actual propagation velocity of acoustic waves of hydraulic shock along the pipeline using
controlled probing signals, which makes it possible to refine the leak location and control pipeline filling; a mode of
parametric comparative analysis of two cross-correlation functions computed for different sensor positions; an
improved mode of spatio-frequency selection of leak signals under interference-induced distortions and low
signal-to-interference ratio, software for pipeline acoustic signal recording stations, and a subsystem for
correlation-based radio synchronization of the stations; an adaptive signal filtering mode for removing
interference by recording the interference signal and modelling its propagation channels to sensors located on



both sides of the leak; a computer program for AE data processing that implements criteria for assessing pipeline
damage and its remaining service life; and a methodology for the use of the complex. Laboratory and field tests
have confirmed the operability and effectiveness of the complex, and pathways for its replication and

implementation in t
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: AnapaTHO-[IPOrpaMHUii KOMILIEKC BUSIBJIEHHS TIOIKOKEHb CHCTEM TEILIO- Ta

BOJIOTIOCTa4YaHHS 3 BPaxyBaHHSIM iX 3HOLIEHOCTI Ta MiJliTapHUX BILJIMBIB

Hazpa HTII anriiicbKo¥0: Hardware-software complex for detecting damage in heat and water supply

systems, taking into account their ageing and military impacts
HTII, sixy nepen6a4asiocss CTBOPHTH: CTBOPEHO
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3ysIbTaTH: [IpucTpoi (Bupobu TexHiyHi), [IporpamHi NPOAYKTH, IPOrpaMHO-TEXHOJIOTIIHA

IIOKyMEHTalis
l'asry3s 3aCTOCYBaHHS: TeIJIO- Ta BOLONOCTaYaHHS
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Onuc HTII: AnapatHo-nporpaMHuii KOMILIEKC IPU3HAYEHUI [11s BUSIBJIEHHSI TOIIKO/DKEHD | BUTOKIB y CUCTEMaX
TEIIO- Ta BOLOIOCTAaYaHHs 3 ypaXyBaHHAM 3HOLIEHOCTI MEPEXK i MisliTapHUX BIUIUBIB. 1o 10T0 cKany BxoasaTh ATIK
«PACTP-2B», mo peasnidye pO3BMHEHNI aKyCTUYHUY KOPEJSILIMHUN METO], BU3HAYE€HHSI KOOPIVMHAT BUTOKIB,
TEPMOAKyCTUYHUM Teuemykad «A-10T3» 115 noumyKy ApiOHUX i IPUXOBAaHUX He(EKTIB, a TAKOX aKyCTO-eMiCiliHa
cucrema «EMA-4» 1J1s OLiHIOBaHHS MIOLIKOIKEHOCTI Ta 3aJIMIIKOBOTO pecypcy TpyoornpoBoaiB. Kommniekc
HiATpUMYy€E PeXXUMU BU3HAYeHHS PAKTUYHOI BUIKOCTI IIOMUPEHHS XBUJIb, IAPAMETPUYHOTO aHAIi3Y
KOpeJaLifHuX QYHKIIi, IPOCTOPOBO-YaCTOTHOI CeJleKLlii Ta afanTUBHOI QinbTpallii CUTHaJIB, iHTErpyl0uuch y
€IMHy CUCTEMY MiATPUMKHU NIPUMHATTS pillleHb 1151 1ab0paTOPHOI 1 N0JIbOBOI IiarHOCTUKMU i3 MHUX

TPYOOIPOBOIIB.

ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis enepropecypcis, EkoHomis matepiaris,

3MeHIIeHHs 3HoCy obJsiafiHaHHs, [ligBuIneHHsl aBToMaTU3allii BAPOOHMYHUX [IPOLECiB
Bnyins HTII Ha moBKiJjis:
BnposaaskeHHst HTII: Briposampkeno
ITpakTuyHa peasnizanis HTTI
ITouaToK eTamy:
3aKiHYeHHs eTaly:
Crno>kuBavi NPOAYKILii:
IlepcrieKTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAIOTHCS iHBECTOPY MiCJIsA 3aBEpPIIEHHSI POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUIE 0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:



Ha3zsa HTII yKpaiHCBKOIO:MeTozVKa BUKOPUCTAHHSI allapaTHO-IIPOrPAMHOTO KOMILTIEKCY BUSBIIEHHS

MIOLIKOJI)KEHb CUCTEM TEIJIO- Ta BOJOINOCTAYaHHS 3 YPAXYBAHHSAM iX 3HOIIEHOCTI Ta MiJliTapHUX BIUIMBIB

Hazpa HTII aHrsiiicbKo10: Methodology for the use of the hardware-software complex for detecting damage

in heat and water supply systems, taking into account their ageing and military impacts
HTII, sixy nepen6ayasiocss CTBOPHUTH: CTBOPEHO

IIpuunnu, yepe3s saki HTII He 6ysi0 cTBOpeHoO:

OTpuMaHi pe3yJIbTaTH: MeToanuHi JJOKyMEHTH

l'asry3b 3aCTOCYBaHHSI: TeII0- Ta BOJOIOCTAYaHHS

PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Meronyika pernameHTye nmopsiok 3aCTOCYBaHHS aliapaTHO-MPOrPAMHOTO KOMILIEKCY Tl Yac
IiarHOCTHUKY Mij3eMHUX TPyOOIIPOBOJiB CUCTEM TEIJIO- Ta BOJOIIOCTa4YaHHs B yMOBax iX 3HaYHOI 3HOLIEHOCTI Ta il
MiJIiTapHUX YMHHUKIB. BOHa BU3HAYae NMOCIiLOBHICTb MiATOTOBKU MEPEXI 10 00CTEXKEHHS, BUOIp KOHTPOJIBHUX
IiJISTHOK 1 TOYOK BCTaHOBJIEHHSI AATUVKIB, HaamTyBaHHs pexkumiB poboTtu ATIK «PACTP-2B», TepMOaKyCTUYHOTO
Tedemykayda «A-10T3» ta akycro-emiciiiHoi cuctemu «EMA-4». Onimcano airopuTMy BUKOPUCTAaHHS PEKMMIB
BU3HAUY€HHS (aKTUYHOI LIBUAKOCTI NOMMPEHHS XBUJIb, [IapaMETPUYHOTO aHaJIi3y KOpessLilHUX QYHKIIH,
IIPOCTOPOBO-YACTOTHO] CeseKliii Ta afanTyuBHOi (pinbTpaliii curHanis, a TakoX MOPSALOK 06pooKky AE-nanux ajs
OIIiHKM MOUKOIKEHOCT] Ta 3aJINIIKOBOTO PECypCy TPyOOIIpOBOAiB. MeTOMKa MiCTUTh PEKOMEH1allii oo
iHTeprperTaLjii pe3yJbTaTiB 1JaOOPAaTOPHUX i II0JILOBUX BUIIPOOYBaHb Ta X BUKOPUCTAHHS [1J1s1 [1JIaHyBaHHSI PEMOHTIB,
npiopuresalii 3aMiHU [IiJITHOK MEPEX i BIIPOBAIPKEHHS KOMILJIEKCY Y BUPOOHUYY AiarHOCTUKY Ha MiJIPUEMCTBAaX

TEIJIO- Ta BOOOIIOCTAYaHHA.

ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis enepropecypcis, Ekonomis matepiaris,

3MeHIIeHHS 3HOCY 00JIalHaHHSI

Bnyins HTII Ha moBKiJjs:

BnpoBagskeHHs HTII: Briposamkeno

ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:

Crno>kuBavi NPOAYKILii:

IlepcneKTHBHI PHHKHU:

XapakTep CriBpOGIiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPIIEHHS POOOTH:
HasaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUI O0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoapaTtkoBa iHpopmamist:
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