AHOTATLIIS

Hocanp [1.0. OOrpyHTYBaHHS mapaMeTpiB Ta BJOCKOHAJICHHSI CUCTEMH YIPaBIIHHS
OXOpPOHOIO Tpalll Ha BYTUIbHUX IIAXTax 3 ypaxyBaHHSM II HENIHIMHOTO Xapakrepy (Ha
npukiaal nianpueMcts 613Hec-0510ky Byrimis TOB «ITEK EHEPT'Oy). - KBamidikartiii-
Ha HAyKOBa Mpallsl Ha MpaBax PyKOIHUCY.

JucepTariist Ha 3700yTTS HAYKOBOTO CTYIIEHs JOKTOopa (inocodii 3a creriaabHICTIO
263 — [luBinbHa Oesmneka. - [HcTuTyT reorexHiynoi mexaniku iM. M.C. Ilonskora HAH
VYxpainu, Juinpo, [IpAT «ATEK ITABJIOT'PAZIBYT'ULJIA», [1aBnorpan, 2021.

Jluceprariisi mpucBsYeHa BUPIIICHHIO aKTyaJIbHOTO HAYKOBOTO 3aBIAaHHS BJOCKOHA-
JIEHHSI METO/IIB, BCTAHOBJIEHHS 3aKOHOMIPHOCTEH Ta OOIPyHTYBaHHSI MMapaMeTpiB, po3poo-
KM Ta BIPOBAXKEHHS HOBUX MPOLEAYP Ta METOAUK CUCTEMH YIPABIIHHA OXOPOHOIO Ipa-
Ii, 0 Ma€ CyTTE€BE 3HAYEHHS JUIsl 3HUKEHHS aBapiMHOCTI, TPABMATU3MY Ta MIJBUILIEHHS
piBHS O€3MeKH Mpalli y ByTJIeBUI00YBHIN ramy3i.

Brnepie 3ampornoHoBaHa OlLiiHKa PU3UKY B Tally31 OXOPOHU Mpalli Ha IaxTax 3a J0-
MOMOTOK) METOJ[IB HEYITKOi JIOT1KM, IO JO3BOJISE KIJIBKICHO OIIHUTH PiBEHb PHU3UKY B
yCbOMY Jiama3oHi 3MiHHM, a TaKOX BpPaxOBY€ HENIHIMHUN XapaKTep 3aJeKHOCTEH PIBHS
PU3HUKY BiJl TOTEHIIMHOT MMOBIPHOCTI 1 MOTEHINIMHUX HACIIIKIB. BUX0oas4un 3 Takoi OLiH-
KM, MOYKHA O17IbII1 OOTPYHTOBAHO MIAXOJIUTH 0 3aXO0JiB MO 3HWKEHHIO PU3UKIB 1 PopMy-
BaHHIO PEECTPY PU3UKIB HEIPUITHATHOTO PIBHSI.

PiBeHb pu3HKY TpaBMYyBaHHS TipHHKIB 3HAXOJUTHCA B HEJIHIMHINA 3aJIEKHOCTI Bij
MNOTEHLIHHOT MMOBIPHOCTI 1 MOTEHIIWHUX HACHIJIKIB, KA OMUCYETHCS HEUITKUMH MHOXHU-
HaMU, MPU [IbOMY PU3MK HIKOJU HE JOCATAE KpalHIX 3HAUYEHb Ta HEPIBHOMIPHO PO3MOJIi-
JIEHUH B Jllala30Hax CBOET 3MiHU, a cama BEJIMYMHA PIBHS PU3UKY B CEPEAHBOMY TSKIE J10
CepeHIX 3HA4YeHb 13 33JJaHUX J1ana30HIB 3MIHH, TaK MPH 301IbIIEHH] MOTEHIIMHOT HIMOBI-
pHocTi Bia 1 10 5, a moTeHIIMHMX HAcmiAKIB Bij 1 10 3, TOOTO BiJ HU3BKHUX JO BUCOKHX
piBHIB, pu3uK 3poctae 3 0,1 10 0,82.

Bnepmie edextuBnicte CYOII 3anmponoHOBaHO ONUCYBaTH KaTacTpO(OIO THILY
«301pka». [loreHmiitHoo (yHKIIEO onmucyeTbest ehekTuBHICTh (yHKIIoHyBaHHS CYOII

Ha IIaXTi. SIK KOOpAMHATU KAaTacTpOopu BUCTyNa€ HMOBIPHICTb BUHUKHEHHS aBapii (0TpH-
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MaHHSI TPaBMH), B SIKOCT1 30BHIIIHBOTO MMapaMeTpa BUCTYIAE PIBEHb PO3BUTKY TEXHOJIOTIT
BYTJIEBUAO0YTKY, @ BHYTPIIIHIM MapaMETPOM € pPIBE€Hb TOTOBHOCTI MPHUKIB O BUKOHAHHS
nporieciB 1 oneparlii. [lnoma kpuBoi, 0OMexKeHOT KPUTUYHUMH 3HAYEHHSIMU PIBHS TOTOB-
HOCTI TIPHUKIB 10 BUKOHAHHS TEXHOJIOTIYHHUX MPOIIECIB 1 Omepalliid, Bu3Ha4Yae HeOakaHu!
edexT, a00 BEIMYMHY 3BOPOTHY €(PEKTUBHOCTI CUCTEMHM YIIPABIIIHHS OXOPOHOO Ipalll Ha
IaXTI.

EdextuBnicte CYOII onucyetbes katacTpodoro Tumy «301pka», B sIKOCTI KOOPIU-
HATU KatacTpodu BUCTyIa€ KMOBIPHICTh BUHUKHEHHS aBapii (OTpUMaHHS TPaBMHU), B KO-
CT1 30BHIIIHBOTO MapaMeTpa BUCTYMA€ PIBEHb PO3BUTKY TEXHOJIOTIi BYIJEBUIOOYTKY, a
BHYTPIILIHIM [apaMeTPOM € PiBEHb TOTOBHOCTI TIPHUKIB O BUKOHAHHS MPOLIECIB 1 onepa-
11, 31 3017IBIIIEHHSIM PiBHSI TOTOBHOCTI T1IPHUKIB /10 BUKOHAHHSI IIPOIIECIB 1 omepariii imo-
BIPHICTh aBapii 1 TpaBMHU B IJIOMY 3HIDKYETHCS, OJHAK JaHa KpUBa HOCUTH OidypKariiii-
HUW XapakTep, a Mpu 30UIbIICHH] PIBHS PO3BUTKY TEXHOJIOTIi KpUBA 3BY)KY€EThCS, ITUPHUHA
CMYTH KaTacTpo(u 3MEHITYETHCS 1 IPU JOCUTh BUCOKOMY PiBHI PO3BUTKY TEXHOJIOT1I CHC-
TeMa 3HaXOJUTHCA TIIBKK B OJJHOMY CTaH1 PIBHOBAru, MpH MNEPexo/il JeSKOro KPUTUIHOTO
3HAYEHHS 3'SIBISIETHCS PO3MICTUICHHS 1 Ba allbTEPHATUBHUX CTIHKUX cTaHy. Tak, Mpu 3Ha-
YeHH1 pPiBHSA FOTOBHOCTI ripHHKiIB 30% MMOBIpHICTH aBapli Moxke mepedyBaTu sIK Ha PiBHI
30% Tak 1 Ha piBHI 90%, 1110 MOACHIOE BUIMAJIKK aBapIMHOCTI 1 TpaBMaTU3My IIPH TJIaBHIN
3MiHI1 (I1IBUIIIEHH1) PiBHSI TOTOBHOCTI TpHUKIB, BlockoHaienHl CYOIL.

Brnepiiie BCTaHOBJIEHO 3aJI€KHOCTI PU3MKY OTPUMAaHHS TPaBMHU IpalliBHUKA BiJl pe-
3ynbTaTiB [IDE, mo Bu3HavaeThes BiAHOWIEHHAM % TpaBMOBaHUX A0 % THX, XTO MPOM-
moB [IDE, ta BctaHoBieHO 3anexHICTh MiXK % Tux, xT0 npoimos [IDE 1 % tpaBmoBanmnx
no koxHi# 3 rpymn [1OE.

Pusuk oTpuMaHHS TpaBMH TMpaIliBHUKA B 3aJeKHOCTI Bix pe3ynbTaTiB [IOE Bu3Ha-
Ya€eThCA BITHOMIEHHAM % TpaBMOBaHHX A0 % Tux, x10 npoimos [IOE, npu npomy % THX,
xTo npoiimoB [IDE 3pocTae B NiHIMHIN 3a7€XHOCTI 31 301IbIIEHHSIM % TpaBMOBAaHUX 10
KOXKHIM 3 TpyIl, Npu oMy rpynu 1, 2, 3 + OpumyckarTh JOMYCK 0 PoOIT MiABUIIEHOT
HeOe3neKky / MpuiloM Ha poOOTy Ha MIANMPUEMCTBA; TpynH 3, 4 - BUKOHAHHS J1¥ 3T1HO PO-

3p00JICHOTO AIrOPUTMY a00 BIAMOBY B IPUHOMI Ha pOOOTY MiAPUEMCTBA, @ PU3UK OTPHU-
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MaHHS TpaBMH 3HIXKYyeTbes 3 0,79 go 0,5 Big mepiioi 10 TPEeThOi rpymu, AJsS YETBEPTOl
rpynu aocsararouu 3HadueHHs 0,85.

Po3pobaenuii ctanaapT nianpuemMcTBa «MeToau BiAOOPY CIiBpOOITHUKIB 3a PiBHS-
MU YIIpaBIiHH), OCHOBHOIO Mpo1ienyporo sikoro € [IDE.

Po3pobaeno nponenypy iaeHTudikaiiii HeOe3mek Ta OIiHKK PU3MKIB B rajgy3l 0Xo-
ponu npaiii. [Tpoiiec yrpaBiniHHA pU3UKaMU CKIAAAETHCS 3 HACTYNHUX MPOUEAYP: 1IEHTHU-
¢ikamiss HeOe3neK 1 PU3MKIB; OLIHKA PU3UKY 1 BU3HAYEHHS PIBHS YIPABIIHHS PU3UKOM;
PO3po0OKa 3aX0/11B KOHTPOJIIO Ta MIHIMI3aIlil; peanizalis 3aX0/1B; MOHITOPHUHT 1 MEPETJIs/I.

Po3pobrneno nponenypy kinacudikarii, anamizy i1 pearyBanus Ha HJI, sika Bu3Hauae
€IMHUN TOPSAOK peecTpauii Ta 0omiky HJ{ ams moganpuioro anamizy, BUAUIEHHS MPIOpU-
TETHUX HANPSIMKIB 1 pO3p0OKH KOPUTYBAIbHUX 3aXO0/I1B JJIS X MOMEPEIKEHHS.

Po3po0ieHo MeToauKy OIIHKM KEpIBHUKIB BYT1JIbHOI IIAXTH B 00JIACTI OXOPOHU
npaii. Ha nepiomy eramni mpoBOAMTBCS PO3pPaxyHOK KUIBKICHOTO MoKa3HUKa « BupoOHu-
YUl TpaBMaTHU3M», 110 BpPaxoBYy€e KOe(PilieHT yacToTu TpaBMaTtuMy. OIliHKa SKICHOTO TO-
Ka3HuKa «Bukonanus iHTerpanpHoro nokasuuka CYOID» Bu3HayaeThesa Ha MIACTaBl MPo-
BEJICHHSI ONEPaTHUBHUX, LJIbOBUX, MO3aIJIAHOBUX MEPEBIPOK MiANpueMcTB. Buxoasuu 3
ominku enemedTa CYOII, Bu3HagaeThcsi KoedilieHT epeKTUBHOCTI (DYHKITIOHYBaHHS €Je-
MmeHTa. [TokazHuK eEeKTUBHOCTI pOOOTH KEpPIBHUKA PO3PAXOBYETHCA K CymMa MOKa3HUKIB
M0 KO’KHOMY OLIIHIOBAHOMY €JIEMEHTY.

Ha maxrtax IIpAT «ITEK ITABJIOTPAABYT'IJIJIS» po3poOnenwuii 1 BopoBake-
HUU cTaHaapT «MeTtoau Bi10OOPY CHIBpOOITHUKIB 3a PIBHAMM yIpaBiaiHHI». Ha mianpuem-
ctBax [IpAT «ITEK ITABJIOTPAABYT'UJIS» BopoBamkeno «IIpouenypy ineHtudika-
1ii HeOe3MeK Ta OIIHKY PU3HKIB B rajy3i OXOPOHH Mpalli» (BBeIEHa B A0 PO3MOPSIKEH-
HSIM JUpeKTopa 3 BUI00yTKy Byrunis Big 15.05.2013 p. Ne 68-P), «IIpouenypy kinacudi-
Kaii, aHami3y 1 pearyBanss Ha HJI» (3aTBepKeHO B.0. AUPEKTOPA 3 BUIOOYTKY BYTLILISA
20.05.2016 p., 3ammpoBamxena 3 01.06.2016 p. pimennsm Komitery 3 6e3rexu npaiii aupe-
kiii 3 Buno0yTky Byrunisi TOB « ITEK EHEPI'Oy», «MeToauKy OLiHKM KEPIBHUKIB BYT1-
JHHOI IIAXTH B 00JIACTI OXOPOHHM Mpall» (3ampoBakeHa pimeHHsM Kowmitery 3 6e3neku

npaii gupekiii 3 Bugo0yTky Byruniss TOB «JITEK EHEPI'O» Bix 20.02.2020 p.) Ta «Me-
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TOAWYHI PEKOMEHAIli 3 BIOCKOHAJICHHS CUCTEMH YMPABIIIHHS OXOPOHOIO TMpalli Ha IIax-
tax [IpAT « ATEK «ITABJIOTPAABYT IJIJIS» (akt Bix 2021 p.).

3arayibHUN €KOHOMIYHUM €(PEeKT BiJ BIPOBAKEHHS pO3POOICHUX MPOIETYp Ta Me-
TOAWK 32 PaXyHOK 3HIKEHHS BTpAT BUAOOYTKY, CKOPOYCHHSI BHIUIAT MOCTPAXKIAIAM 3a
JUCTKAMU HEMNpare3/1IaTHOCTI Ta 3HIXKEHHSI BUTpAT Ha OIUIaTy poOOdYoro 4acy CriBpoOiT-
HUKIB, HE TMOB'SI3aHOTO 3 BUKOHAHHSM OCHOBHUX OOOB'SI3KiB CKJIaB 12 264 TuC. TpH./piK.
[Ipu ckopoyYeHH1 KINBKOCTI HEUIACHUX BUIMAJKIB, KPIM BUTPAT O€3MOCEPEIHBO MiITPHEMC-
TBa Ha SKOMY II€H BHITAJIOK CTaBCS, 3HW)KYIOThCS BUTPATH HA BUIUIATH KOMIICHCAIIN 3a
JIKyBaHHS MOTEPIUIMX Ta PETPECHI BUIUIATH MIPHU BCTAHOBIIEHHI CTIMKOI BTpaTH mpare3zia-
THOCTI moTepninux 3 60ky DOHIY COIIaTbHOTO CTpaxyBaHHS Bij] HENMIACHUX BHIMAJKIB 1
npo¢3aXBOpOBaHh HAa BUPOOHMIITBI (PO3PAXyHOK €KOHOMIYHOI eekTuBHOCTI Bijg 2021
p.)-

Kiro4oBi ciioBa: cucrema ympaBiIiHHS OXOPOHORO Ipalli, ByTUIbHI IAXTH, METOJIH,
nepaMeTpy, 3aKOHOMIPHOCTI, HEJIHIMHUN XapakTep, iAeHTU]iKaiis HeOe3MeK Ta OllIHKa
PU3HKY, pearyBaHHs Ha HeOe3MeuHi Jii, OI[iHKa KePIBHUKIB, ICHX0(]1310J0TIYHA EKCTIePTH-
3a.

Crmcok myOumikarii 3m1o00yBada 3a TeMOIO TrucepTartii.
Cmammi 8 3aKOpOOHHUX NEePIOOUYHUX BUOAHHAX MA BUOAHHSX, SKI BKIIOYEHO 00
MIICHAPOOHUX HAYKOMEeMPUUHUX OA3

1. Dmytro Nosal, Yuri Trubnikov, Volodymyr Shevchenko. Improvement processes
of selection, training and development the personnel on coal mines. Annals of The
University of Petrosani. Mining Engineering. 2020. Vol. 22. - Pp. 25-38.

2. Dmytro Nosal, Serhii Konovalov, Volodymyr Shevchenko. Determination the
injuries probability of coal mines workers. Mining of mineral deposits. 2021. Vol. 15(2).
Pp. 47-53. https://doi.org/10.33271/mining15.02.053.

Cmammi y 8imuu3HAHUX Paxo8ux GUOAHHIX

3. llleruenko B.I"., Hocanp JI.A. Ilpouenypa uneHTudukanum onacHOCTEH U OIEH-

KU pPUCKOB B o0jacTu oxpansl Tpyaa. ['eorexniuna mexanika. uinpo. 2018. Bumn. 141. C.
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ANNOTATION

Nosal D.O. Establishment of parameters and a thorough system and control over the
protection of work in vugilny mines with a non-linear character (on the application of
enterprises to the Coal business unit "DTEK ENERGO" LLC). - Qualifying scientific
work on the rights of the manuscript..

Dissertation for the scientific level of Doctor of Philosophy for specialty 263 - Civil
security. - Institute of Geotechnical Mechanics named M.S. Polyakov National Academy
of Sciences of Ukraine, Dnipro, DTEK PAVLOGRADCOAL PJSC, Pavlograd, 2021.

The dissertation is assigned to the revision of the current scientific knowledge of the
methods, the establishment of regularities and the development of parameters, the
development and implementation of new procedures and methods of the system of
management of protection of the law, so that

For the first time, the assessment of the risk in the field of protection of the work in
mines for the additional methods of unclear logic has been promoted, so that it allows only
a certain assessment of the level of risk in the wide range of changes, as well as of the
potential for the non-economic character of the From such assessments, it is possible to
walk more grounded before entering on a decrease in risk and form a re-establishment of
risks of an unacceptable level.

The level of risk of miners' injury is nonlinear depending on the potential
probability and potential consequences, which is described by fuzzy sets, the risk never
reaches extreme values and is unevenly distributed in the ranges of its change, and the risk

level itself weighs on average. to average values from the set ranges of change, so at
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increase of potential probability from 1 to 5, and potential consequences from 1 to 3, ie
from low to high levels, the risk increases from 0,1 to 0,82.

Forward, the efficiency of the OSMS is proponated to describe a catastrophe of the
"zbirka" type. Potential function describes the effective function of the OSMS at the mine.
The coordinates of the catastrophe are the status of the accident (injuries), in terms of the
primary parameter, the level of development of the technology in the carbon bag, and the
internal parameter is the level of readiness of the process before the end of the cycle. The
area is crooked, surrounded by critical values of the level of readiness of girniks to the list
of technological processes and operations, the reason for the neglect of the effect, for the
value of the efficiency of the system and management of protection of the work in the
mine.

The efficiency of the OSMS is described by a catastrophe of the "emergency" type,
in terms of the coordinates of the catastrophe in the state of the emergency (rejection of
injuries), in the capacity of the primary parameter in the degree of development of the
process of the technology in the carbon. With increasing level of readiness of miners to
perform processes and operations, the probability of accident and injury generally
decreases, but this curve is bifurcated, and with increasing level of technology the curve
narrows, the width of the catastrophe decreases and at a fairly high level of development
technology, the system is only in one state of equilibrium, at the transition of some critical
value there is a split and two alternative stable states. Thus, with a min-ers readiness level
of 30%, the probability of an accident can be both at the level of 30% and at the level of
90%, which explains the cases of accidents and injuries with a gradual change (increase)
of the miners readiness level, improvement of OSMS.

For the first time, it was established that there was a depletion of the risk of injuries
of the foreman as a result of the results of the PFE, and that the percentage of injuries to
the% of quiet, that the penetration of the PFE was established, and that of the injury of the
PFE, that of the injury of the PFE, and the %/

The risk of rejection of injuries to the forefather in the amount of damage from the
results of PFE, the risk of damage to the% of injuries up to% is quiet, that the PFE goes
through, with a whole% of it is quiet, that the PFE grows in the amount of damage to the



9

skin,% of the tumors , 3 + allow for the admission to the robot for the security / reception
on the robot at the production facilities; groups 3, 4 - the submission of a well-broken
algorithm is shown in the acceptance of the robot of the PV enterprise, and the risk of
injuries is reduced from 0.79 to 0.5 from the first to the third group, for the fourth group it
reaches 0.85.

Fragmentation of the standard of the enterprise "Methods for the selection of
sportsmen for the management level", the main procedure of which is PFE.

The procedure for identifying the risks and assessments of the risks in the galuzy of
protection has been broken up. The process of managing risky stocks is based on the
following procedures: identification of security risks; assessment of the risk and the value
of the level of management of the company; distribution of entries to control and
minimizatsii; implementation of visits; monitoring and review.

The procedure for classifying, analyzing and reacting to emergency actions (EA)
has been broken down, as a single procedure for restoring and EA information for a further
analysis, seeing the priority directions and opening coringuvial entries for their
advancement.

The methodology for assessing the cores of the mine in the area of protection has
been broken up. At the first stage, a study of the number of indicators "Virobnichesky
traumatism" is carried out, as well as the frequency of trauma. The assessment of the yakis
indicator "The evaluation of the integral indicator of the OSMS " is carried out at the
beginning of the performance of operational, central, preplanned revisions of industrial
enterprises. From the assessments of the element of the OSMS, the efficiency of the
function of the element is started. The indicator of the effectiveness of the robotic core is
recovered as the sum of indicators for the skin assessed element.

The standard "Methods of selection of employees by management level" has been
developed and implemented at the mines of PJSC "DTEK PAVLOGRADVUGIL". The
enterprises of PJSC DTEK PAVLOGRADVUGILYA have implemented the “Procedure
for identification of hazards and risk assessment in the field of labor protection” (put into
effect by the order of the Director of Coal Mining dated 15.05.2013 Ne 68-R), “Procedure

for classification, analysis and response »(Approved by the Acting Director for Coal
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Mining on 20.05.2016, introduced on 01.06.2016 by the decision of the Occupational

Safety Committee of the Directorate for Coal Mining of DTEK ENERGO LLC," Methods
of assessment of coal mine managers in the field of labor protection " (introduced by the
decision of the Occupational Safety Committee of the Coal Mining Directorate of DTEK
ENERGO LLC dated 20.02.2020) and Methodical recommendations for improving the
occupational safety management system at the mines of PJSC DTEK
PAVLOGRADVUGILLYA (act of 2021).

The total economic effect of the implementation of the developed procedures and
methods by reducing production losses, reducing payments to victims on sick leaves and
reducing the cost of working time of employees not related to the performance of basic
duties amounted to 12 264 thousand UAH / year. With a reduction in the number of
accidents, in addition to the costs directly to the company where the accident occurred, the
cost of compensation for treatment of victims and recourse payments in establishing
permanent disability of victims by the Social Insurance Fund for Accidents and
Occupational Diseases (calculation of economic efficiency from 2021).

Key words: management system of protection of practice, military mines, methods,
perametry, regularity, non-linear character, identification of security and assessment of

risk, reacting to unsafe deeds, assessment of critical experts, psychologists.
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