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The purpose of the analysis is to determine the Llenpr0 paboOTHI SABISIIOCH IIPEACTABICHHE IiE-
complete picture of accidents and injuries of per- JIOCTHOM KapTHUHBI aBapUHHOCTH M TpaBMaTH3Ma
sonnel with fatal consequences at explosive stor- MepCoHaj a CO CMEPTEIIbHBIM HCXOJOM Ha B3PbI-

age and processing of plant raw materials. The BOIIOKAPOOITACHBIX O00BEKTAaX XpaHCHHS U Tepe-
analysis is aimed at comparing data on the types pabOTKH PacTUTENLHOTO ChIphsi. COMOCTaBICHBI
and causes of accidents, as well as comparing da- JIAHHBIC 0 BUJAM W TpuunMHaM aBapuii. [Ipoe-
ta on fatal accidents, taking into account the risk JICH aHalli3 BIMSHHUS HAJ30PHON IEATEIBLHOCTH
and prevalence of traumatic factors. Along the Ha 0€30IaCHOCTh OIACHBIX IPOU3BOACTBEHHBIX
way, the analysis of the impact of Supervisory 00BEKTOB, OCYIIECTBISIOMINX JACATEIBHOCTh 10

activities on the safety of hazardous production XPaHEHUIO M MePePabOTKE PACTUTEIHHOIO CHIPHSL.
facilities engaged in the storage and processing of [TpoBeieHO COMOCTABICHUE KOJUYECTBA OMACHBIX
plant raw materials was carried out. A compari- NPOM3BOJICTBEHHBIX OOBEKTOB B pa3IMYHbIC IIe-
son of the number of hazardous production facili- pHOJBI BPEMEHH M KOJMYECTBA MPOM3OIIEAIINX

ties in different periods of time and the number of aBapHii ¥ HECUACTHBIX CITy4acB.
accidents and accidents occurred.

Keywords: Accident, accident, incident, explo- KarueBble cioBa: aBapusi, HECUACTHBIN CITydaii,
sion, human factor, fire, dust mixture, destruction WHIMJICHT, B3PBIB, YeJIOBEYCCKUN (haKTOp, MOXKap,
of facilities, industrial safety, labor protection. NBUIEBO3/IYIIIHAS CMECh, Pa3pyIIEHHE COOpYKe-

HUH, TpPOMBIIUIEHHas O0€30MacHOCTh, OXpaHa
TpyZaa.

Introduction. Fire explosive storage facilities for processing plant raw materials are classified as
hazardous production facilities of 111 and IV hazard class [1]. Great attention is drawn to the problems of
fatal personnel accidents and injuries at such facilities. The occurrence of accidents at these facilities
leads to significant destruction, fatalities and, which is important, to huge financial losses. The analysis of
emergencies and accidents is aimed at evaluating the overall status of accidents, identification of causes,
and determination of ways to reduce the impact of accidents and to reduce the number of accidents. Ac-
cording to the analysis of the data from the annual reports on the activities of the Federal Service for En-
vironmental, Technological and Nuclear Supervision from 2013 to 2017 on fire explosive facilities for
storage and processing of plant raw materials, it follows that during the reporting period there were 6 ac-
cidents and 21 fatal accidents [2]. In 2017, 2 accidents and 5 fatal accidents occurred at fire explosive fa-
cilities for storage and processing of plant raw materials in the Russian Federation.

Main part. Over the past five years, the number of supervised organizations and operated fire ex-
plosive facilities for storage and processing of plant raw materials has decreased. The number of super-
vised organizations decreased by 2.78 %, while the number of operated hazardous production facilities
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decreased by 15.2 %. In absolute terms, the number of supervised objects decreased by 1609 units. De-
spite the current trend of reduction of operated hazardous production facilities for storage and processing
of plant raw materials, the annual quantitative indicators of accidents at the above facilities do not de-
crease over time (Fig. 1). Similar statistics is in the earlier period. Thus, according to the analysis of sta-
tistics (Fig. 2), we observe a similar pattern of accidents [3].
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Fig. 1. Distribution of accidents by types and causes from 2013 to 2017
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Fig. 2. Total number of accidents at hazardous production facilities for storage and processing of plant raw
materials from 2004 to 2014

The most vulnerable in the context of explosion safety are elevators, feed and flour mills, and,
with a small lag, silo warehouses [4]. It should be noted that the accidents mentioned in the statistics
above are approximately equally distributed between hazard class 111 and hazard class IV.

The number of fatal accidents at fire explosive facilities for storage and processing of plant raw
materials does not decrease during the analyzed period from 2013 to 2017. (Fig. 3). In just 5 years, there
have been more than 20 fatal accidents. It should be noted that 70% of fatal accidents occurred at hazard-
ous production facilities of hazard class Il and only 30% at facilities of hazard class V. Gradation of
traumatic factors by the number of accidents occurred over the past 5 years is as follows (Fig. 4).
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Fig. 3. Dynamics of the number of the occurred fatal accidents
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Fig. 4. Gradation of traumatic factors

The total number of incidents that occurred at the fire explosive facilities for storage and pro-
cessing of plant raw materials is rapidly decreasing over the past five years (Fig. 5). It should be borne in
mind that the picture may not be entirely objective due to incomplete information submitted to the bodies
of Rostekhnadzor by operating organizations.
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Fig. 5. Number and nature of incidents from 2013 to 2017

The analysis of supervisory activities for the same period from 2013 to 2017 shows that the total
number of inspections has decreased sharply by almost 3.4 times. The number of scheduled inspections
decreased by 5 times, and the number of unscheduled inspections decreased by 2.3 times. As expected,
the total number of detected violations also decreased during the analyzed period. Thus, the total number
of detected violations decreased from 2013 to 2017 by 2.3 times (by 57%). Quantitative indicators of
measures taken to owners of hazardous production facilities in the detection of violations of industrial
safety requirements, respectively, are reduced. However, as practice shows, with a decrease in the number
of inspections, detected violations and applied measures, the number of emergencies and accidents re-
mains at the same level. At the same time, the administrative burden on the supervised organizations and,
first of all, on the regulatory authorities is reduced. The available administrative resources can be directed
to the control of hazardous production facilities of higher hazard class.

Conclusion. The main causes of emergencies, incidents and accidents, largely, are violations of
the order of work, processes, health and safety requirements. Production control is not provided properly,
which is an indicator of the influence of human factor on the emerging problems [5]. Thus, three factors
of occupational safety [6] remain without attention: human, industrial and organizational. In production,
there is a certain problem between the high level of modern technology and the low level of its operation
and maintenance. This is also true for complex processes. These findings are prerequisites to the consid-
eration of further ways of safety provision at fire explosive facilities for storage and processing of plant
raw materials using digital technologies in the context of a risk-based approach. The application of this
approach should lead to a reduction in the burden not only on the supervised organizations, but also on
the supervisory authorities themselves, thereby increasing the transparency and quality of organization of
production control within enterprises.
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