IITY
Aol A

~=

- N4

VK 331.467.330.138.1
DOI 10.23947/2541-9129-2017-4-10-25

AHAJIN3 COCTOSIHUS
MMPOU3BOJCBEHHOI'O TPABMATH3MA
HA MAIIMHOCTPOUTEJIbHOM
IPEJNPUSTUA «POCTOBCKHI
IMPECCOBO-PACKPAMTHOM 3ABO/I» 3A
ITEPHO/I C 2006 ITO 2016 'O/,

E. B. lllexuna, T. A. Epémuna

ﬂOHCKOﬁ rocyz[apCTBeHHmﬁ TEXHUYECKUN YHUBCPCUTCT,
Pocros-Ha-/lony, Poccuiickas ®@enepauust
n1923@donpac.ru

tatiana.ereminal994@yandex.ru

AHanu3upyeTrcsi COCTOSHUE IPOU3BOJICTBEHHOTO
TpaBMaTI/ISMa Ha MalIMHOCTPOUTCIIBHOM
npennpustTuu "PocTOBCKUN IpeccoBO-packpOHHOM
3aBoa" 3a mepuox c¢ 2006 mo 2016 T
O6ocHOBBIBaeTCA

AKTYAJIbHOCTb  HCCJICAOBAHMA,

IMIPUBOJUTCA KpaTKas XapaKTCpUCTHUKA
PaCCManI/IB acTcCAa JWMHaMHKa

OCHOBHBIX CTaTUCTHYCCKHUX

IPOU3BO/ICTBA.
WU3MECHEHHS

HOKa3aTelell MPOU3BOJICTBEHHOIO TpaBMaTu3Ma 3a
KO3 PHUIHEHTOB
U JeTaJbHOCTH.

UCCIENYEMBI  NEpUOJ  —

YJaCTOThI, TAXKECTU, IMOTCPb

IIpousBoautcs pacnpeneneHue

BO3pacTy,

HECYACTHBIX

Clly4aeB IO CTaxy, mpodeccuu
HOCTPAJaBIINX, NMPUYMHAM HECYACTHBIX CIYy4aes.
BHocaTcs  mpemsiokeHUsT 1O YJIYYIICHHIO
IpOBEICHUS aHaJM3a POM3BOJICTBEHHOTO
TpaBMaTH3Ma, B YacTHOCTH 0O0s3aTeNbHbIA yder
YUCJICHHOCTHU

BO3pPAaCTHBIX, ITOJIOBBIX N

pohecCHOHANBHBIX TPYIIIL.

KiarwueBble cjoBa: MalllMHOCTPOCHUE, OXpaHa

TpyAa,
HECYACTHBIC CJIydal Ha IPOU3BOIACTBC.

IIPOU3BOJCTBEHHBIN TPaBMAaTH3M,

BeBenenune. MamuHocTpoeHME — OJHA W3
BOKHEUINUX oTpaciel skoHoMuKH P®d, TecHO

CBA3aHHAs C  OOOPOHHO-NIPOMBIIUIEHHBIM U

arponpOMBIIIIICHHBIM KOMIIJICKCaMH,
CTPOUTEIILCTBOM,  TPAHCIOPTOM,  CBSI3bIO  H
TOTUTMBHO-2HEPTETHIECKOM ctepoii.
MaIHOCTPOUTENbHBII  CeKTOp  0OecrednBacT

YCTOI>'I‘{I/IBOC (I)YHKI_[I/IOHI/IpOBaHI/IC 1 HaAIIOJJHCHUC
HOTpe6I/ITCJ'ILCKOTO PbIHKA W SABJIACTCA OCHOBOM
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The article analyzes the state of occupational

injury at the machine- building enterprise
"Rostov pressing-cutting plant™ over the period
from 2006 to 2016. The paper justifies the
relevance of the study, gives a brief description
of the production. It considers the dynamics of
changes in the main statistical indicators of
occupational injuries over the study period -
coefficients of frequency, severity, loss and
mortality. The article provides the classification
of accidents by age, experience, profession of
the injured, the causes of accidents. It includes
suggestions for improving the analysis of
industrial injuries, in particular the mandatory

census of age, sex and professional groups.
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Introduction. Mechanical engineering is one
of the most important sectors of the Russian
economy, which is closely connected with the
military-industrial and agro-industrial

complexes, construction, transport,

communications and fuel-energy sphere. The
sustainable

engineering  sector  provides

functioning and content of consumer market
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pa3BUTHS TEXHOJIOTUYECKOTO saapa and is the basis for the development of the

MPOMBIIIIEHHOCTH. B CTpyKType MPOMBIIIIIEHHOTO
MIPOU3BOJICTBA CTpaHbI yAeIbHBIN BEC
MaIIMHOCTPOUTENILHOM OTpaciii COCTABIISET OKOJIO
20%. CoBpemeHHOE  MamIMHOCTpoeHHEe P
00BEAMHSIET OKOJIO 7,5 THICSY KPYNHBIX U CPETHUX
OpEeNIpUSATU U OopraHu3auuii, a Takxe okoino 30
TBICSY MEIKHX, 4TO cocTaBisier okoiio 40% ot
qrcia NPENPUATHIA, COCTOSIINX Ha
CaMOCTOSITeNIbHOM 0ajaHce B MPOMBIIUICHHOCTH.
KomnuuecTBo pabOTHUKOB,
MAaIIMHOCTPOEHUH, —  OPUMEPHO  YEThIpe

MMJUIMOHA 4eJI0BeK, 4To cocTaBiisgeT oosee 30% ot

3aHATBIX B

BCEX Pa0OTAIOMIMX B MPOMBIIIICHHOCTH.
MammHOCTpOUTEIbHBIE HPEATPUATHS

OCHAIAIOTCST ~ BCEBO3MOXXHBIM  COBPEMEHHBIM
000pyI0BaHUEM,

ABTOMATU3UPOBAHHBIM u

aBTOMATHYCCKUMM,
POOOTHU3NPOBAHHBIM
nuHusMu. B

KOMIIIICKCaMH n Imponecce

OKCIUTyaTalluun O60py,Z[OBaHI/IH BaXHbBIM
MMpCACTaBIIACTCA pPELICHUC ABYX
obecneyeHne BBIITYCKA HNPOAYKIUH

obOecrecycHue 0e30ImacHOCTH

9TOr0
3aga4y = —

BBICOKOT'O
KayecTBa 51
0e301acHOCTH

IIPOU3BO/ICTBA. Obecnieuenue

MMPOMU3BOACTBA HpCAIrogaract, IMpexKIAC

300pOBbsl  YYAaCTHUKOB

BCETO,
COXp AHCHHUC KHN3HU nu

TPYZOBOTO nporecca, MoAIep>KaHue ux
npodheccuoHaIBLHOTO JONTOJETHUS, u,
CJIeIOBATENbHO, CHWKCHHUSI YpOBHS
npousBojcTBeHHOro  TpaBmatusma  (IIT) wu

npodeccuonansHoM 3a00neBaemoctu (I13).

[To pesyapratam 2015-2016 TOma camblid
BBICOKMH TEMIT pocTa 5KOHOMHUYCCKOI'0 pPasBUTHA
HaOro1acs B CEITbCKOXO035HCTBEHHOM
MallMHOCTPOEHUH 32  CUeT

IPEANPUATUI

TOCIIOAJIEPIKKHI
MIOIOTPACIIH, ¢bakTopa
UMIIOPTO3aMEIEHUs, a  TaKXke  YJIy4lIECHHUs
(MHAHCOBOT'O COCTOSHUS CEJIbXO03MPOU3BOUTEICH.
OnHako yBenmuueHHe OOBEMOB IPOU3BOICTBA
MOYTH Bcerga BeaeT K Bo3MoxkHoMy pocty IIT.
HecuacTHomMy ciydar0o Ha NOPOHU3BOACTBE YaCTO
MPEIIECTBYIOT OTKJIIOHEHHSI OT HOPMaJIbHOIO XOAa
paboThL, YTO CTaBUT Iepes pabOTHHUKAMM CITYKObI
OXpaHbl TpyJa TaKyl 3aJady, KakK aHaju3 YkKe
IPOU30LIEIIINX HECYACTHBIX CIIy4aeB C ILEJbIO
CHI)KEHHSI WM BOBCE HCKIIOUEHHUS CXOJHBIX

technological core of industry. In the structure
of industrial production of the country the
proportion of machine-building industry is
about 20%. Modern engineering of the Russian
Federation unites about 7.5 thousand large and
medium enterprises and organizations, as well
as about 30 thousands of small ones, which is
about 40% of the number of enterprises on the
balance sheet of the industry. The number of
employees employed in engineering is about
four million people, representing more than
30% of all workers in the industry.

Machine-building enterprises are equipped
with all the modern equipment, automatic,
automated and robotized complexes and lines.
In the process of operation of this equipment, it
is important to solve two tasks — to ensure the
production of high quality and to ensure
industrial safety. Industrial safety involves
primarily the safety of life and health of
participants of the labor process, maintaining
their professional longevity, and, consequently,
reduce the level of occupational injuries (OIl)
and occupational diseases (OD).

The results of 2015-2016 show, that the
highest growth rate of economic development
was observed in agricultural engineering at the
expense of state support of enterprises, sub-
sectors, factors of import substitution and also
improving the financial condition of the
farmers. However, the increase in production
almost always leads to the possible growth of
Ol. An accident in production is often preceded
by deviations from the normal course of work
that sets for the workers of work safety service
such a task, as the analysis of past accidents
with the aim to reduce or even eliminate similar
injury-risk situations.

http://bps-journal.ru/ b 10
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TPaBMOOIIACHBIX CUTYyaLUH.

IIocranoBka 3agaum. VYcioBus Tpyaa B

MAIIMHOCTPOCHUM  KpailHe  pPa3HOOOpa3Hbl U

ONpEeNeNAIOTC  CHEHU(PHUKOW  NPUMEHSEMOT0

TEXHOJIOTUYECKOro oOopynoBanusi. Hapsany ¢
OPYTMMU OTPACIISIMH MPOMBIIIIEHHOCTH, YPOBEHb
TpaBMaThu3Ma B MAIIMHOCTPOCHUH TPEBBIIIACT
cpeanue aanubie mo PO [1-3].

[IpuBeneHHOE HUXKE HMCCIEIOBAaHUE TPOBOAMIUCH
Ha 0aze KpPYITHOTO
cenbxo3mammHoctpoeHuss OO0

npeccoBo-packpoitubiii  3aBo» (OO0 «PITP3y),

MPEAIPUATHS
«PocTtoBckuit

KOTOpOC MPOM3BOAUT MACTAJIM U3 MCETalJla JJId

arpoOTEXHUKH, BBIIIYCKaeMOM IpyIIIoN
npeanpusThii «Pocrcenbman.

exa OOO  «PIIP3»  pacnonoxeHol B
OJIHOSTaXXHOM IPOU3BOJCTBEHHOM Koprnyce. B
coctaB OO0 «PIIP3» BXOAsAT: MpPECCOBBIM LIEX,
MPECCOBO-PACKPOMHBIN ex, uex THOKUX

TEXHOJIOTMM, = PEMOHTHBIM  [E€X, PEMOHTHO-

MHCTPYMEHTAJIBHOE IPOU3BOJICTBO, PACKPOMHBIN

ex, CKJIaACKHUC IIOMCIICHH A, ACTIapTaMCHT
JIOTUCTHUKH, AJIMUHUCTPATUBHBIC n OBITOBEIE
IIOMCIICHU .

Ha nanHOM mnpeanpusTUM CyLIECTBYET Cllyk0a
OXpaHbl TpyZa U MPOMBINUIEHHON Oe3omacHocTH. B
MOJAYMHEHUH HadaJlbHUKAa OIOPO OXpaHbl Tpyda
HaxXoJATCs 2 WHXKEHEpa U METOJIUCT-UHCTPYKTOP,
OHM BEIyT y4er ciyyae. B
INIOAJYMHCHNWU Ha4daJlbHUKa 6IOp0 HpOMBIHIJ'ICHHOfI

HECHAaCTHBIX

0€30IaCHOCTH HAaXOJAATCS MHXKEHep I0 OXpaHe
OKpY’Karollen cpe/bl (3KO0JI0T), HHKEHEP-TEXHOJIOT,
unxenep no 'O n 4YC.
IIpou3BOACTBEHHBIN  MPOLECC

JeTalieil M3 MeTauia Ha XOJOJHOIITaAMIIOBOYHOM

HU3TOTOBJICHUSA

000pyIOBaHWU OCYIIECTBISIETCS B 9-TH TpoJieTax
CaMOTO KpYITHOTO TPECCOBOTO Iiexa, oommas
JI01aabs Kotoporo cocrasisaer 6740,00 M2, BBICOTA
— 14 M. JIBukeHHe BHYTPHUIIEXOBOTO TPaHCIOPTa
OpPraHMU30BaHO MO ABYM IPOE3JaM, MPUMBIKAIOIINM
K IpoJjieTaM. B koHIle KaXa10ro mpojieTa pa3MelleH
y4aCcTOK TEKYIIEr0 PEMOHTa OOOPYAOBAHUS C
pabounmu MeCcTaMU ciecapeii-
WHCTPYMEHTAJIBIIINKOB. s
MOTPY30YHO-PA3TPY30YHBIX Pa0OT KaXKIBIA MPOJIET

BBIITIOJTHEHUA

000py1I0BaH MOCTOBBIM KPaHOM.

hol o Safety of Technogenic and Natural Systems . 2017

Statement of the
conditions

problem. Working
in the engineering industry is
extremely diverse and are determined by the
specificity of the used production equipment.
Along with other industries, the level of injuries
in the engineering industry exceeds the average
data for the Russian Federation [1-3].

The study was conducted on the basis of large
agricultural  enterprises, "Rostov pressing-
cutting plant” ("RPRZ"), which manufactures
metal parts for machinery produced by the
group of companies "Rostselmash”.

Shops of "RPRZ" are located in one-story
industrial building. "RPRZ" includes: press
shop, press-cutting shop, flexible technology
shop, repair shop, repair-tool manufacturing,
cutting shop, warehouse, logistics department,
administrative and domestic facilities.

This enterprise has work and industrial safety
service. Two engineers and a methodologist-
instructor, who keep records of accidents, are
subordinate to the chief of the Bureau of labor
protection. An engineer for the protection of the
environment  (environmentalist),  engineer-
technologist, engineer for civil defense and
emergencies are subordinate to the chief of the
Bureau of industrial security.

Production process of metal parts manufacture
on cold pressing equipment is carried out in 9
bays of the largest press shop, a total area of
which is 6740.00 m2, height — 14 m. Traffic of
intrashop transport is organized by two passages
adjacent to the stairs. At the end of each bay,
there is a current equipment repair department
with toolmakers” workplaces. Each bay is
equipped with an overhead crane for loading

and unloading.

http://bps-journal.ru/ b 11
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OO1m1ee KOJIMYECTBO MPECCOBOIO 00OPYAOBAaHUS B

000 «PIIP3» — Oomee 380 enguHUIL
X070 JHOIITAMIIOBOYHOE obopyoBaHue
MIPEICTABICHO npeccamu KPHUBOILIUITHBIMH,

OKCOCHTPUKOBBIMH K YCKAHOYHBIMH, IIpEeCCaMU-

aBTOMaTraMu, HaKaTHbIMU CTaHKaMH,

TOPU30HTAJILHBIMU rHOO0YHBIMU MaIlIMHAMH,
JUHUSMHM C BaJIKOBOHM MoOJaudeil; METaJJIopexyliee
— 3aTOYHBIMH H O00JMPOYHO-IUIN(OBATEHBIMU
cTaHkaMu. Taxke npeanpusiTHE HMEeT CaMbli
6onbmoii B Poccum mapk oOopynoBaHus uis
JIa3epHOM pe3ku MeTasa [4].

B cBsA3M ¢ BbllIECKa3aHHBIM CUUTAEM BAXKHBIM U
aKTyaJIbHbIM  IOMCK  TaKMX  IOJIXOJOB B
uccienoanuu [IT, KOTOpBINM ITO3BOJIUT HA OCHOBE
uMmerouieiicss 0a3pl  JaHHBIX 10 HECUACTHBIM
ciydasiMm 0osiee TOYHO pa3o0parbesi B MPUUMHAX U

00CTOATEILCTBAX MMpon30oICAIINX HWHIOHUACHTOB H

pa3paboTarh Oosee 3¢ pexTUBHBIC
peayIpeIUTEIbHBIC MEPOIIPUSTHSL.
Teopernueckass 4acth. [lpum  mpoBeneHUn

asaimza [IT HeoOXOOUMO y4YUTHIBATH MHOTHE
(bakTopbl, KOTOPBIC OMPEIEISIIOT YCIOBUS TPYyda Ha
npousBoacTBe. OcHoBHble nokazatenu [IT B OO0
«PITP3» 3a 11 ner mnpuBeneHsl B Tabmuie 1.
OO0paboTka pe3yibTaTOB Belach CTATUCTHUYECKUM
METOHOM.

Safety of Technogenic and Natural Systems . 2017

The total number of pressure equipment of
"RPRZ" — more than 380 units. Cold pressing
equipment include crank presses, eccentric and
embossing presses, automatic presses, rolling
machines, horizontal bending machines, lines
with roll feed; cutting, — grinding and rough-
grinding machines. The company also has the
biggest in Russia equipment park for laser
cutting of metal [4].

In connection with the foregoing, we consider
important and relevant the search for such
approaches in the study of OI, which allows on
the basis of existing databases on accidents to
more accurately understand the causes and
circumstances of accidents and to develop more
effective preventive measures.

Theoretical part. Many factors that
determine labor conditions in the workplace
should be considered in the analysis of Ol. Key
indicators of Ol at "RPRZ" for 11 years are
given in table 1. Statistical method was used to
process the results

Tabmuma 1
Table 1
Ocnognble nokazarenu [T 8 OO0 «PITP3» 3a 20062016 r.r.
Key indicators of Ol at "RPRZ" for 2006-2016
Koagpdununent Koagpduunent Koa¢pdpuunent Koagpdpununent
T'oabl
Years qacToThI, Ky TskecTH, Kt norepsb, Ky JertaabHocTH, Ky
Frequency coefficient | Severity coefficient Losses coefficient Mortality coefficient
2006 10.53 52.57 553.56 0,75
2007 12.86 46.21 594.26 0
2008 7.39 76.20 563.12 0
2009 6.50 82.13 533.85 0
2010 4.30 72.50 311.75 0
2011 6.76 46.11 311.70 0
2012 3.62 33.25 120.37 0
2013 5.79 33.67 194.95 0
2014 3.72 98.50 366.42 0
2015 3.53 57.75 203.86 0
2016 3.50 34.25 119.88 0

http://bps-journal.ru/
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N3 nansbix no ananuzy nokasareneit [T moxHO
CIeJIaTh BHIBODI:

- KOO(p(UIMEHT 4YacTOThl 3a HCCIETYyEeMbIH
MIEPUOJI B IIEJIOM CHHMIKAETCS, OJTHAKO 3a IMOCISTHUE

TpM TOJAa OH OCTaeTcs MPAKTHYECKH  Ha
OJIMHAKOBOM YPOBHE;

- mpu aHanmu3e  Kod(p(UIMEHTa  TSHKECTH
TpaBMaTu3Ma 3a HCCIEAYyEeMBI IEepuoj He
NPOCJIEKHUBAIOTCSI  OTYETJIUBBIE TCHACHLIUH IO

CHIDKEHHUIO UJTH YBEIMUEHHUIO 3TOTO MMOKa3aTes;

- 32 aHAJIU3UPYEMBII MEPUO]T HECHACTHBIN Cllydail
C JeTaJbHBIM HMCXOAOM 3a(pUKCUPOBAH TOJHKO B
2006 roxy.

Safety of Technogenic and Natural Systems . 2017

From the analysis of Ol indicators, we can
conclude that:

- frequency rate during the study period is
declining in general, but over the past three
years, it has remained mainly at the same level,

- in the analysis of accident severity rates for
the study period distinct trends for decrease or
increase can be found;

- only one fatal accident in 2006 was
recordered over the analyzed period.

100 ~
90

80 —B
70 o

60 /

T~ \ / —a— KT
30
20
I e s N
O T T T T T T T T T 1
2006r 2007r 2008r 2009r 2010r 2011r 2012r 2013r 2014r 2015r 2016r
Puc. 1. IlunaMuka nokaszaTesei Npou3BOACTBEHHOIO TpaBMaTU3Ma
B «O0O0 PIIP3» 3a 2006-2016rT.
Fig. 1. Dynamics of indicators of occupational injuries at "RPRZ" from 2006 to 2016.
I'paduyeckoe  mpencraBieHUE  TONYYCHHBIX A graphical representation of the obtained data
JaHHBIX (puc. 1) mosBommno Oomee weTko  (Fig. 1) allowed us to more clearly see the

IPOCIIEIUTh TEHJIEHINIO K CHWKEHHUIO TOKa3aTels
4acTOTHl TpaBMaTH3Ma Ha MPEANPHUATHH. ITO
TOBOPUT O TOM, YTO BOIIpOcaM OOECIeYeHUS
0€30macHOCTH  TpyAa YAeNsIeTcss HeoO0XOoauMoe
BHHMaHUEe, a Takxke OOecrneuynBaeTcs JOJIKHBIN
KOHTPOJIb  HaJl
NEHCTBYIOIMX HOPM M IpaBWJI 10 OXpaHE TpyAa.
bonee TPyIHOU 3anauen SIBISAETCS
MHTEPIIPETUPOBAHNE pE3yJIBTaTOB aHaJIn3a

KoddpuImeHTa MHorue  aBTOpBI

cobmoieHreM  paboTaIOIUMK

TSAXKCCTH.

downward trend of the injury frequency index at
the enterprise. This suggests that issues of safety
receive the attention they deserve, and proper
control over the compliance with working norms
and rules on labour protection is ensured. The
interpretation of the results of the analysis of the
severity coefficient is more difficult. Many
authors note the well-known trend connected

http://bps-journal.ru/
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OTMEUAIOT W3BECTHYIO TEHIEHIUIO, CBA3AHHYIO C
TE€M, 4YTO MpPH CHUKEHUU T[OKa3aTels YacTOTHI
TpaBMaTU3Ma yBEJIHUUBACTCS TSHKECTh TPaBM [5—7].
OTO MOXHO CBf3aThb C TEM, YTO C YBEIMYCHHEM
YpOBHS MeXaHHU3aluu
TpaBMUPOBAHUE

IPOU3BOJICTBA
paboTaronux
MCXaHU3MaMH, KaK IIPpaBUJIO, IIPUBOJUT K TpaBMaM
c Oonee
HETPYJ0CHOCOOHOCTH.

MalllMHaMHu u

JUTUTEIIbHBIM MEepUOJIOM

JlanpHEHIIMI aHaIM3 MPOBOJMIICA Ha 8-TeTHUH
nepuof ¢ 2009 o 2016 rr., B TEUEHUU KOTOPOTO Ha
NPEANPUATHH MOoCTpanano 45 denoBek. ABTOpamMu
OBLIO TPOU3BENCHO paclpeiesicHue HeCYacTHBIX
CIy4aeB 10 BO3pacTy, cTaxy u mnpodeccun

TpaBMHUPOBAHHBIX (TabnuLbl 2, 3, 4).

- N4
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T—

with the fact that the decrease of the injury
frequency index increases the severity of injury
[5-7]. This can be connected with the fact that
with

occupational injuries caused by machines and

increasing levels of mechanization
mechanisms, generally lead to injury with a
longer period of disability.

Further analysis was conducted for the 8-year
period from 2009 to 2016, over which 45 people
got injuries at the enterprise. The authors have
divided accidents by age,

profession (tables 2, 3, 4).

experience and

Tabnuua 2
Table 2
Pacnipenenenue nocrpagaBmnx Npy HECYACTHBIX CIIydasx
B OO0 «PIIP3» no Bo3pacty 3a 2009-2016 rr.
The injured people division by the age at "RPRZ" for 2009-2016
Bo3pacrHas T'oabl
rpynmna Years
Age group 2009 2010 2011 2012 2013 2014 2015 | 2016
- 1 - 1 - - - -
18-20
- 16.6% - 25.0% - - - -
3 1 3 2 - 1 2 1
21-30
37.5% 16.6% 33.3% 50.0% - 25.0% | 50% 25%
- 2 1 1 1 - 1 1
31-40
- 33.3% 11.1% 25.0% 16.6% - 25% 25%
Crape 40 5 2 5 - 5 3 1 2
Older 40
years 62.5% 33.3% 55.5% 83.3% 75.0% | 25% 50%
Beero 8 6 9 4 6 4 4 4
Overall:

http://bps-journal.ru/ - 14 ]
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AHajau3  1moOKasaja, 4TO  OOJBIINE  BCETO The analysis showed that two age groups
TpaBMaTH3My  IIOJBEPKEHBI  JBE  BO3PACTHBIE suffer from injuries most — workers aged over

rpynnsl — pabotauku crapiie 40 ner (51,1%) u
paborHuku B Bo3pacte ot 21 roxa go 30 ner (28,9
%). MOHO TIPEIONI0KUTh, YTO 3TO JABE Hambosee
MHOTOYHCJICHHBIC TpyIIbl pabOTHUKOB. BMmecte ¢
TeM, Ooyiee BBICOKHI YpPOBEHb TpaBMaTH3Ma Yy
paboTtaronux 40 00BsICHSETCS

crapiie Jaer

HaYWHAOMUMUCA  BO3paCTHbBIMU  HU3MCHCHUSA B
COCTOSIHUH 3A0POBbs H, BO3MOXKHO, HCKOTOPBIM
npeHe6pe>KeHHeM K IIpaBWJIaM 0€30IIaCHOCTH B

CUJ1y UMCIOIICTOCA 3HAYUTCIBHOI'O OIIbITAa pa6OTI)I.

40 years (51.1%) and employees aged 21 years
to 30 years (28.9 per cent). We can assume that
these two are the most numerous groups of
workers. However, a higher level of injuries of
workers over the age of 40 is due to starting age-
related changes in health, and perhaps some
disregard of the safety regulations due to the

existing considerable experience.

Tabmuua 3
Table 3
Ananus IIT no craxy padots! TpaBMupoBaHHbix B OO0 «PITP3» 3a 2009-2016rT.
Ol analysis on work experience of the injured at "RPRZ" for 2009-2016.
Toawl
Crax padoTbI Years
Work experience
2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
o1 - 2 1 2 - - - -
O 1 McEcC.
Less than 1 month 33;)33 11% 50% - - - -
0
1 1 2 1 1 - - -
Ot 1 o 6 mec. 5527
Froml to 6 months 12.5% | 16.6% (y 25% | 16.7% - - -
0
Ot 6 mec. 10 1 rona - - 2 - 3 1 1 1
From 6 to 12 months - - 22.2% - 50% | 25% | 25% | 25%
Ot 1 go 3 ner 2 1 4 1 1 1 1 2
From 1 to 3 years 25% | 16.7% [ 44.4% | 25% | 16.6% [ 25% | 25% | 50%
Ot 3 g0 10 ner 3 2 - - - 2 1 1
From 3 to 10 years 37.5% | 33.3% - 50% | 25% | 25%
Cseime 10 ner 2 - - - 1 - 1 -
More than 10 years 25% - - - 16.7% - 25% -
Hroro: 8 6 9 4 6 4 4 4
Overall:
http://bps-journal.ru/ ¢ 15
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8,89%

28,89%

0O o 1 mec.
B Ot 1003 net

@ Ot 1 go 6 mec.
B Ot 3 go 10 net

11,11%

@ Ot 6 mec. oo 1 roga

0O Csbiwe 10 net

Puc. 3. Pacnipenenennie HeCUaCTHBIX CIy4aeB 10 CTAXKY

TpaBMupoBaHHBIX 32 2009-2016r.T.

Fig. 3. Distribution of accidents by work experience of the injured for 2009-2016

[IpoBeneHHbI  aHATHM3 4TO yarie
JIPYTUX TP YIIIIBI
paboTHUKOB co craxeM oT 1 roma no 3 ner (28,9
%), ot 3 mo 10 ner (20 %), ot 6 MmecsueB a0 1
rona (17,8%). OOBEKTHUBHOCTH HCCIEAOBAHUS
aBTOPBl  HE
YHCIICHHOCTH

IoKa3all,

MOABCPKCHBI  TPAaBMAaTU3MY

3aTpyaHsieT  TOT
pacrmoyiaraloT ~ CBEACHHSMH O
paboTarommMx KaXIOW W3 TPYII, HO JOBOJBHO
Jerko OOBSICHUM TpaBMaTU3M B Tpymmax c

dakT, dTO

HEOOJBIIUM CTaXEM B CHJy OTCYTCTBUS OIIbITa
paboTHL.

The analysis showed that most often injuries
happen to the group of employees with work
experience from 1 year to 3 years (28.9 %), and
from 3 to 10 years (20 %), from 6 months to 1
year (17.8 percent). To make the research
objective is difficult due to the fact that the
authors do not have information on the number of
employees of each group, but it's pretty easy to

explain injuries in groups with little work

experience because of the lack of work
experience.

Tabmauma 4

Table 4

Amnanus 1T no npodeccusim nocrpagasimux B OO0 «PITP3» 3a 2009-2016rr.

Ol analysis according to the professions of the injured people at "RPRZ" for 2009-2016.

I'oanl
Years
IMpodeccus
Profession
2009 2010 2011 2012 2013 2014 2015 2016
[IITamnoBIuK 1 2 4 1 1 2 2 2
Press operator 12.5% | 33.3% | 44.4% 25.0% 16.6% 50% 50% 50%
Hanaguux XIIO - 1(Ts0K) 2 - 1 1 1 2
CSE operator 16.7% | 22.2% 16.6% 25% 25% 50%
['py3unk 1 - 1 1 - - 1
Loader 12.5% 11.1% | 25.0% 25.0%
Cnecapsb- 2 - 1 - - -

http://bps-journal.ru/
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PEMOHTHUK
Technician

25%

11.1%

CrponayibImk
Sling operator

12.5%

16.6%

MamuHHuCT
MOCTOBOI'O KpaHa
Bridge crane
operator

25%

Crnecapp-
HHCTPYMCEHTAIb-
UK
Tool man

12.5%

16.6%

Pe3unk-merania
Carver of metal

16.7%

16.7%

Omnepatop
crankoB ITY
Machine operator

1 1 -

25.00% | 16.6%

Pe3unk metania
Carver of metal

11.1%

16.6%

KnagoBiuk-
KOMIIJICKTOBIINK
Warehouse man-

picker

25.0%

DIIEKTPOMOHTED
Electrician

16.7%

Boautenn
IOTpy34YHKa
Loader operator

25%

HUroro
Overall

Takum

HaJlaJ4YuKH

oOopynoBanusi. TpaBMaTu3M cpeaM OHTHX JIBYX
rpynn padoTaoUIMX B COBOKYIMHOCTH COCTaBJISIET

Ooitee 50%,

MHOTI'OYHCJIICHHOCTBIO

o0pa3zom,

qTOo

XOJOJHO-IITAMIIOBOYHOI'O

pohecCuOHANBHBIX TPYTIIL.

JETKO

cpenu

HUMEHHO

npodeccuit
MOCTPAJABIINX BBIICISIOTCS IITAMIOBIIMKH H

o0BsICHIETCS
3TUX

Thus, among the occupations affected attract
attention press operators and cold stamping
equipment operators. The injury rate among
these two groups together is more than 50%,
which is easily explained by the multiplicity of

these occupational groups.

http://bps-journal.ru/

b 17




33,33%

4,44%——

8,89% 17,78%
O LLramnoBLy MK ® Hanaguuk XWO B [py3ymnk
O Cnecapb-PEMOHTHUK B CtponarnbLu uK O MaLwnHUCT MOCTOBOIrO KpaHa
B Criecapb-MHCTPYMeHTanbWmk B Pe34vnk-meTtanna @ Onepatop ctaHkoB 1Y
@ Pe34ynk meTtanna @ [pyroe

Puc. 4. PactipeieneHrie HECUACTHBIX CIy9aeB IO Mpodeccrsm
TpaBmupoBaHHbIX 32 2009-2016 rr.
Fig. 4. Distribution of accidents by occupation of the injured for 2009-2016

Ilpy nonydeHHH TpaBMbI PAOOTHUKOM Ha When a worker is injured at any machine-
mo6OM  MAIIMHOCTPOMTENBHOM — HPEANPHATHH  pjilding enterprise administration conducts an
aIMUHHUCTPALNA IIPOBOIUT paccienoBanue, ] o . . L

investigation aimed at identifying the causes of
HaITpaBJICHHOC Ha BBISIBJICHUC MMpUYInH
npouszomenmero. CodreM aKCMOMOW TO, dYTO the incident. Let us consider the axiom that
BBIIBICHHEC  MCTHHHON  IpPHYMHBI  JIFOOOTO identification of the true causes of any accident
HECYaCTHOI' O ciryvdas IIO3BOJIUT Ooee .

will allow to develop more competently a
KBaJTH(PHUIHPOBAHHO pas3paboTaTb CHCTEMY
MEPOIPUATHIL 10 YCTPAHEHHIO STUX MPUYUH U system of measures to exclude these causes and
NpeaOTBpallCHUIO AQHAJIOTUYHBIX HECYaCTHBIX prevent similar accidents.
CJIy4aes.

The analysis of accidents the causes of which
AHamn3 HeCYaCTHBIX CJIydacB 110 IMpUYHMHaAM

are the accidents that led to injuries is given in

MPOUCIIECTBHH, KOTOpbIE MPUBEIHN K
TPaBMUPOBAHUIO TEPCOHANIA, TIPUBEACH B TaOIHUIIE table 5.
5.
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Tabnuma 5
Table 5
KomuuectBo MMoCTpaaaBIINX B 3aBUCUMOCTH OT PA3HBIX IIPUYINH
The number of injured people depending on different reasons
Toanl
Years
Mpuyunst HC
Ol causes
2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
HeynosnerBopurensHas 6 3 3 2 1 1 2 1

opraHnu3anus Mponu3BOACTBa
pabort
Poor organization of
production work
Hapymenne texuo- - 1 2 - - 1 2

75% 50% | 33.3% | 50% |16.7% | 25% | 50% | 25%

JIOTUYECKOr0 IpoLecca
Violation of technological - 16.6% | 22.2% - - 25% 50%
process
Hapymenne TpeGoBanuit - - - - 4 1 1
0€30MacCHOCTH UHCTPYKILIUMN 1O
OoT - - - - 66.6% | 25% | 25%

Violation of safety instructions
HexauectBeHHOE ITpOBEICHNE - 1 1 1 - - 1

uHCcTpyKTaxa mno OT
Poor quality of briefing
Hapymenne paboTHuKOM - - 2 - - - 1

TPYAOBOT'O pacropsiKa 1
JUCLUTUTMHBI

Violation by a worker of the
labour schedule and discipline
HeynosnerBopurenbHoe 1 - 1 - - -

- 16.6% | 11.1% | 25% - - 25%

- - 22.2% - - - 25%

COACPIKAHUC U HCJOCTATKHN B
OopraHu3anun pa60qer0 MECTa
Poor maintenance and 12.5% - 11.1% - - -
deficiencies in the arrangement
of the workplace
OKCIutyaTanys HEMCIPaBHBIX - - - - 1 1

MaIliH, MEXaHU3MOB, 000py-
JOBaHUs, B TOM YUCJIC
OCHACTKH U HHCTPYMEHTA
Operation of non-serviceable - - - - 16.7% | 25%
machinery, tools, equipment,
including instrumentation and
tools

http://bps-journal.ru/ - 19 1




HeynosnerBopurenbsHoe - 1

TEXHUYECKOE COCTOSIHUEC
COOPYXKEHHUS, TEPPUTOPUU
Unsatisfactory technical
condition of buildings, site

- 16.7%

HeynosnersopurenbHoe

COCTOSIHUE 3JIJaHUH 1
COOPYXKEHHI
Poor state of buildings and
structures

12.5% -

Hpyroe - -

Another - -

- 25% - -

Hroro
Overall

3%
5%

5%

7,00%
9,00%

O Opyrve npuymHbI

B HeynoBsreTBopuTeNbHas OpraHu3aLmsi NpOM3BOACTBA

O HapyLueH/e TEXHONOMMYECKOTO MpoLiecca, OTCYTCTBME TeX.MpoLecca

@ HapyweHue TpeboBaHui 6e3onacHOCTH MHCTPYKUmiA no OT

B HekauecTBeHHOE NPOBeAEHME UHCTPYKTaXa Mo oxpaHe Tpyaa

B HapyweHne paboTHUKOM TpyAOBOro pacnopsaka v AMCLUMTIUHBI

B HeynosrneTBopuTernbHOE CoAepXXaHne n HeJocTaTkv B opraHusaumm paboyero mecta
B JKcrryaTauus HeucnpaBHbIX MaLlMH, MeXaHU3MOoB, 060pyaoBaHUs

43,00%

14,00%

14,00%

Puc. 5. Pactipeniesienyie HeCYaCTHBIX CITy4aeB 110 NPUYUHAM
TpaBmupoBanus 3a 2009-2016r.r.

Fig. 5. Distribution of accidents by the causes of injury for 2009-2016.

Takum  00pa3oM,  OCHOBHOM
HECUYACTHBIX CITyyaeB cTaja IuloXas OpraHu3alus

pou3BOJCTBA padoT (43%).

MIPUYUHOU

Kpowme Toro, aBropamu ObLIT IPOBEJIEH aHAIN3
HECUYaCTHBIX  CJIy4aeB IO

u JuarHosy. Yame

JIOKaJIM3aluu
TpaBMHUPOBAHUS BCET0
CTpaJajid Majblbl M KUCTU pyK paboTarommx —
noutd B 52 % cinydaeB. Cpeau BBISBICHHBIX
JIMarHO30B CaMbIMHM PAaclpOCTPaHEHHBIMU CTaIU
nepenombl  (51,6%), pesansie panbsl (15,5%),
yu6s (9%).

He mo3BoaMiI BEIIBUTL YETKOU TEHIEHIIMHA U

JaTb €l JOruYHoe  OOBICHEHHE  aHaIu3
HECYACTHBIX  CJIy4aeB II0 MecslaMm  Toja.
Hambonee BBICOK YpPOBEHb TpaBMaTh3Ma B

Thus, the main cause of accidents was the poor
organization of production work (43%).

In addition, the authors have conducted the
analysis of accidents on the localization of the
injury and diagnosis. Most often suffered fingers
and hands of workers — almost 52% of the cases.
Among the identified diagnoses the most
common was fractures (51.6%), incised wounds
(15.5%), bruises (9%).

The authors did not manage to identify clear
trends and to give a logical explanation of the

analysis of accidents by months of the year. The
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suMmHue Mmecsnbl (17,1- 5, 7 %) u B mae (15,3%).
He00X0InMO
00BEéMax

BepositHo, B ciaydae
pacrosaraTh JAaHHBIMU 00
BBIITYCKa€MOU MPOAYKLIUHU MO MECALIAM.

9TOM

3akiioueHue. JleATenbHOCTH CIIy)O OXpaHbI
TpyZa MOCTOSHHO HampapjieHa Ha co3faHue Oosee
OJIaronpUsATHBIX yCIIOBUM Tpyza u
npenotBpamienue ciydaeB IIT u I13. Kaxnas
TpaBMa CBUJCTEILCTBYET O JOMYIICHHBIX OIHUOKaX
B paboTe aAMMHUCTpAlH npeanpusTs. Kaxiprii
HECYaCTHBIM  CiIy4au

H3JCPIKKH SKOHOMHUYCCKOI0O U MOpAJIbHOI'O IlJIaHa,

HECCT KOJIOCCAJIbHBIC
BJICUCT TIOTCpU W JOIOJHUTCIIBHBIC PpPacCXolbl,

CBA3aHHBIC C BhIIIJIaTaMH nocrpagaBumeMy,

CTOMMOCTBIO BBHIIIEIIETO U3 CTPOS 000PYyAOBaHUS
WM UHCTPYMEHTOB, MOJATOTOBKOM HOBBIX pabO4ymX
kagpoB. UM30exaTh noTeph

9THX MOXHO C

IOMOIIBI0  TPEABAPUTENBHO  pa3pabOTaHHBIX
3 PEKTUBHBIX MEPONPHUATHI 10 OXpaHe Tpylda U
TexHuKe Oe3omacHoctu. Ho  mo-Hacrosmemy
JIeCTBEHHBIE MEPHI 3alIUTHl MOKHO MPEIOKHUTH,
TOJBKO pacrojaras TIIOJIHOCTbIO OOBEKTHBHOW
KapTHHOH [Ipoananu3upoBas
COBpPEMEHHbIE pabOThl MO CXOJHOW TeMaTHke [8—

10] u, obpaTuBIIUCh K OoJiee paHHUM paboTaMm B

IMPpOUCXOAAIICTO.

9TOM 00JacTH, OTMEYaeM OOIUHM IMa0IoH, IIO
KOTOPOMY
TpaBmatu3dMa. C TOYKM 3pEHHUS aBTOPOB JAHHOM

TPAAUIMOHHO TPOBOAMUTCS  AHAIMU3
cTaTby, Oosee monHoueHHbIM aHanu3 IIT Hyx)HO
IPOBOJUTh HE TOJIBKO aHAIU3UPYs (hakTHUecKue
JaHHbBIE 0 CTaxy, MOy, BO3pacTy, mpodeccusm,
HO U COOTHOCHUTBH MX C KOJMYECTBOM PAaOOTHHMKOB
TOM WJIM HWHOW BO3PAaCTHOM, IIOJIOBOW WM
rpynnsl. 910

Ooitee

npodecCuoHATbHON MTO3BOJIUT

IMPOBOAUTH aHaJInu3 Ha CCPbC3HOM

Kau€CTBCHHOM YPOBHE, MCIIOJIb3Yys CUCTEMHEIN
nmoaxoa € pacdyeToM MHIAWBHUAYAJIbHBIX PUCKOB JJIA
npodeccuit, pabor,
obopymoBanuss u T.J. C MNpaKTUYECKOW TOUYKHU
3peHusl peanu3alys dTOW UIeH HE OYEeHb CIOXKHA,
JUTSL Hee HeoOX0IMMO B3auMojericTBue cyx0b1 OT

C OTACJIOM KaZIpOB U BBOJ HEOO0IBIIOrO KOJIMYECTBA

Pa3IMIHBIX BUI0B

JIOTIOJTHUTEIBHBIX JAHHBIX B aBTOMATU3UPOBAHHYIO
cuUcTEMy mpennpusatusa mo ydery m anHamusy IIT.

hol o Safety of Technogenic and Natural Systems . 2017

highest rate of injuries is in winter months (17.1—
5, 7 %) and in May (15.3 %). Probably in this
case it is necessary to have the data about the

volumes of production by months.

Conclusion. The activities of occupational
health services are constantly aimed at creating a
more favourable working conditions and
prevention of cases of Ol and OD. Every injury
is the evidence of mistakes in the work of the
administration of the enterprise. Every accident
carries huge economic and moral costs, entails
losses and additional costs connected with
payments to a victim, the cost of defective
equipment or tools, training of new workers. To
avoid these losses is possible by using pre-
designed effective measures for the protection of
health and safety. However, truly effective
protection measures can be offered, only with a
completely objective picture of what is
happening. Analyzing contemporary works on
similar subjects [8-10] and, referring to earlier
work in this area, we note a common pattern,
which is traditionally the analysis of injury.
From the point of view of the authors of this
article, a more comprehensive analysis of the Ol
should be carried out not only by analyzing
actual data on length, sex, age, occupation, but
also correlating them with the number of
employees of a particular age, gender or
professional group. This would allow analysis
on a more serious level of quality, using a
systematic approach with the calculation of
individual risks for different occupations, types
of work, equipment, etc. From a practical point
of view, the implementation of this idea is not
very complicated, it requires cooperation of
labor safety service with personnel department

and entering a small amount of additional data
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OCOOEHHO 3TO aKTyalbHO Ui HPEANpPUSTHA
MalIUHOCTPOEHUS,
OTJIMYAIOTCS

KOTOPBLIC, Kak IIpaBUJIo,

OOJIBIITUM pazHooOpazuemM
NIPOM3BOJICTBEHHBIX MOJpa3iesieHuil, npodeccuii u
BUZOB OoOopynoBaHusi. CyuTaem, 4YTO IOJOOHBIN
NoIXO0J TO3BOJIUT caenath aHanmm3 IIT Oonee
JIOCTOBEPHBIM, a pa3padaThiBaeMble MEPOIPHUSITHI
M0 TMPEAOTBPAIICHUIO HECYACTHBIX CIy4aeB Ooiiee

3¢ (HEKTUBHBIMU M YCTICIITHBIMH.

buobiunorpaguyecknii ciucok
M. C. Ilyru
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