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CraThsl TOCBSIIEHA AaKTyaJbHOH MpoOiieMe
BHEJIPEHUS s pexTuBHON CHUCTEMBI
MEHEPKMEHTa Oe301aCHOCTH TPyAa U OXPaHbl
3nopoBesi (CMBT u O3). Metoauka OLICHKH
npoeCCHOHATIBHBIX PHUCKOB PAacCMOTPEHa C
TOYKH 3pPCHHS yIpaBJICHUS O0€30IaCHOCTHIO
Tpyda W OXPAaHOH 30POBbS Ha MPEINPHUITHH
XUMHYECKON mpoMebIieHHocTH. [Ipennaraercs

BHEJIpEHHE METOAUKH UACHTUDUKALH
OMIACHOCTEM Ha OCHOBE KOJIMYECTBEHHOH U
KauyeCTBEHHOU OLICHKHU BEPOATHOCTH
HEraTUBHOIO ucxoja. PanmxupoBanue
MOTEHIAJIbHO BPEIHBIX MPOQecCHOHATBHBIX
¢bakTopoB IIPEJICTABICHO KaK METO[,
MTO3BOJISIOIINN 3¢ dexkTUBHO YIPAaBIATH

pUCKaMH HapyIICHUS 3/I0pOBbsi paOOTHUKOB
COBPEMEHHBIX MNPEANPUATUN II0 MPOU3BOACTBY

JIAKOKPAaCOYHBIX MaTCpHUaJIOB. HpI/IMeHeHI/Ie
I[aHHOﬁ MCTOJHMKH TIIO3BOIIET MAKCHMAJIbHO
CHU3UTH BCPOATHOCTDH BO3HHUKHOBCHU A

VMHIHJEHTOB U HECYACTHBIX CIy4aeB M JaeT
NpEANpPUATUIO, BHeIpuBLIEMY cuctemy MbBT u
03, BO3MOKHOCTh IIOCTOSTHHO ee
COBEPILICHCTBOBATb, MTOBBIIIAS
MIPOU3BOJUTENIBHOCTD TPY/Ja U CHUXKAs pacXombl
Ha JIMKBUAALMIO HETaTUBHBIX IOCIEACTBUN U
CTPAaXOBBIE BBITUIATHI.

KiroueBble cjioBa: mpodecCHOHANBHBIA PHUCK,
OIICHKa MPOPECCHOHANBHOTO PHCKA, METOJbI
OIICHKH TTPOECCUOHATBHOTO PUCKA.

BBeanenune. HecMoTps Ha  OCHallleHHE

COBPEMEHHBIX IPEANPUATHNA  JTAKOKPACOUYHOU
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APPLICATION OF QUANTITATIVE
ANALYSIS METHOD AT THE STAGE
OF OCCUPATIONAL HAZARDS
ASSESSMENT ON THE EXAMPLE
OF "EMPILS".
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S. N. Kholodova, I. N. Loskutnikov
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The article is devoted to the problem of an
effective occupational safety and health
management  systems introduction. The
authors considered the occupational risks
assessment technique from the point of view
of occupational safety and health management
in the chemical industry. They proposed the
implementation of hazards identification
methodology on the basis of quantitative and
qualitative assessment of probability of further
negative outcomes. The ranking of potentially
harmful occupational factors is presented as a
method to efficiently manage the risks of
health disorders of workers of modern paints
and varnishes enterprises. The application of
this  technique allows minimizing the
probability of incidents and accidents and
provides the companies that have
implemented this technique the possibility to
continuously improve it, thus increasing the
productivity and reducing costs on the
insurance and elimination of negative effects.

Keywords: professional risk; occupational
risk assessment; methods of occupational risk
assessment

Introduction. Despite the modern paints
and varnishes industry enterprises with their
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MPOMBIIIUICHHOCTH  HOBEWINIEW TEXHUKOW U
BHEJPEHUE MEPEeIOBBIX TEXHOJIOTUM, Tpebdyercs
pa3paboTka KOMIUIEKCHBIX MPO(QUIaKTUISCKUX
MEPOIPHUATHI 110 ONTHUMHU3ALMU YCIOBUNU TpyJa
npodec-
CHOHAJIbHBIX H IPOU3BOJCTBEHHO OOYCIIOB-

U CHWUKCHHIO pHUCKA  Pa3BHUTHS
JICHHBIX 3a00JIeBaHUIA.

Buenpenune TtpebGoBanuii cranmapra BS
OHSAS 18001: 2007 (cuctema MeHEIKMEHTA
OXpaHbl Tpyla U TIPOU3BOACTBEHHOW Oe3ormac-
HOCTH) TIO3BOJIAET CO3JaTh €AUHYIO CHUCTEMY
MOJIHOMACIITA0OHOTO MOHHMTOpPUHTA, OOBEKTUB-
HOM OIIEHKM W COTJIaCOBaHHOM pabOThI BCex
3BCHBCB I[N YIPABICHUS TPOU3BOJICTBCH-
HbeiIMu puckamu [1]. T'ocymapcTBeHHbBIE CTaH-
JapThI Poccwuiickoit ®deneparuu I'OCT
12.0.230-2007 u T'OCT P 54934-2012 (OHSAS
18001) mOAHOCTBIO TOXKAECTBEHHBI TOKYMEHTaM
MesxnyHaponnoit opranusamuu tpyaa [ILO-OSH
2001 Guideline son occupational safety and
health management systems (PykoBoacTBo mo
CHUCTeMaM YIIpaBiie-HUSI oxpaHoil Tpyna) u BS
OHSAS 18001: 2007 British  Standard
«Occupational Healthand Safety Management
SystemS peci-fication» (bpurtanckuii cTaHgapTt
«CucremMa MEHEDKMEHTa OXpaHbl 3/I0POBbS U
obecriedye-HuUs 0e30macHOCTH TpyZa.
OT0  nenmaeT  BO3MOXKHBIM
CO3JIaHUE UEJOCTHOM CHUCTEMBI

TpeboBanus»).
yIpaBiIeHUS
npodecCuOHAIBbHBIMUA pUCKaMH [2, 3].

Opna W3 OCHOBHBIX 3aday
CTaHJIapTHOU MEHEIKMEHTA
0€30macHOCTH TpyAa M OXpaHbl 370POBbS
(CMBT u O3) — BbisiBieHuE (HaKTOPOB pUCKA B

00JIaCTH OXpaHbl TPYyAa U MpPaBUII 0€30MaACHOCTH

BHEAPECHUS
CUCTEMEI

C IOCIIEAYIOIIUM X PAaHKUPOBAHUEM.

[Ipexxne yem mpuctynarh K UIeHTU(DUKALUN
OMAacCHOCTeH M OIIeHKE PHUCKOB, HEOOXOIMMO
ONPEIEIUTHCSA ¢ TEPMUHOJIOTUEH.

Ha ocHOBe npoOBEEHHBIX UCCIETOBAHUI MBI
MIpEeAToIaraem, 4TO 1eJ1ec000pa3Ho
pacueHNBaTh OMMACHOCTh KaK NCTOYHHUK PHUCKA, a
CUTYALUIO u JIEHCTBHE
TEXHOJIOTHYECKYI0 orepanuto. Takum obpazom,

MOZKHO ITIOCTPOUTH CXCMY BO3HUKHOBCHHA pHUCKa

KakK

13 TeXHojoru4yeckoi onepanuu (puc. 1) [3].

latest equipment and the introduction of
advanced technologies, we need to develop
complex preventive measures on optimization
of working conditions and reduction of the
risk of occupational diseases.

The implementation of BS OHSAS 18001:
2007 requirements (occupational health and
safety management system) makes it possible
to create a unified system of comprehensive
monitoring, objective assessment and coherent
work of all the links of the industrial risk
management chain [1]. Russian Federation
state standards GOST 12.0.230-2007 and
GOST R 54934-2012 (OHSAS 18001) are
completely identical with the documents of
ILO-OSH
2001 Guidelines on the occupational safety
and health management systems and BS
OHSAS 18001: 2007 British Standard
"Occupational Health and Safety Management
System Specification™. This makes it possible

International labor organization

to create an integrated system of professional
risk management [2, 3].

One of the main objectives of the
implementation of the standard management
system of occupational safety and health is the
identification of risk factors in occupational
their

health and safety and

subsequent ranking.

regulations

Before proceeding to identification of haz-
ards and risks assessment, it is necessary to
define the terminology.

On the basis of this research we assume that
it is appropriate to regard the hazard as a
source of risk, and the situation and action as a
technological operation. Thus, it is possible to
construct a risk scheme of the technologi-cal
operations (Fig. 1) [3].

[T
!
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» TexHosioruueckas onepamus /
Technological operation

~

J

* Onacuocrs / Hazard

~

* Puck (TpaBma, 3a6o;1eBanue,
JII000€ HeraTuBHOE
nposiBjenne)/

Risk (injury, desease, any
negative effect)

Puc. 1. UneHTHUKAINSI PUCKOB «OTIepaIis — OIMACHOCTb — PHUCK»

Fig. 1. Risk identification "operation — hazard — risk"

[To pe3ynbTaTam HACHTH(PHUKAIUN ONACHOCTEH
U PHUCKOB TMPOBOJUTCS MX paHKUPOBAHHUE.
EnuHoro Merona 1o OLIGHKE PHUCKOB HET, U
cornacio ['OCT 12.0.230-2007 oneHka pHCKOB
MOJKET OBbITh JETAIU3UPOBAHA /10 TAKOW CTEIIEHHU,
KOTOopasi ~ JOCTaTOyHa s ONpeesICHUs
COOTBETCTBYIOLIUX Mep yIpaBJIECHUS.
Opranuzanus MOXET HCIOJIb30BaTh PA3JINYHBIC
METOJIbl 1O CBOEMY YCMOTPEHHUIO, METOJUKU
MOTYT pa3pabaTbIBaThCS UHAUBUAYAIIBHO,
CTaHOBSCh HOYy-Xay KaxJaoro mnpeanpusarus [3].
OcHOoBHOEe TpeOOBaHME — METOJ JOJKEH
cooTBeTcTBOBaTh obsactu npuMmenenuss CMbBT u
O3, xapakTepy [HeATEeIbHOCTH OpraHu3allvu,
YIOBJIETBOPSATH €€ MOTPEOHOCTSIM C TOUKH 3PEHUs
NOJPOOHOCTH,  MOJHOTHI,  MOJE3HOCTH U
JOCTOBEPHOCTH TosiyyaeMoil uHpopmanuu [1, 2,
3].

HeoOxonumble 3aMepsl MNpPOBOAMINCH HA
pa3IMYHbIX TEXHOJOTMYECKHUX y4acTKax
POCTOBCKOTO 3A0 «OMIUICH,
CHeHaATU3UPYIOLIErocs Ha MIPOU3BOJICTBE
YHUBEPCAJbHBIX M CHEUUAIbHBIX SMaied u

KpacoK, CpeACTB  3allUThl  IOBEPXHOCTEH,
BCIIOMOTATENIbHBIX u COITYTCTBYIOILIUX
MatepuaioB. Kpome toro, 3A0 «Omnumicy —
OIUH u3 prnHefIHIPIX OTC€YECTBCHHBIX
Npou3BOAUTENEH OKCHAa IMHKA (IJMHKOBBIX
oenun).

AHaIu3  pe3yJbTaTOB  HMCCJIEJOBAHHUS.
Hcnonp3oBanne MEeToa  KOJMYECTBEHHOMH
OLICHKHU HOTeHHHaJILHOﬁ BpCAHOCTU

The ranking is conducted in accordance
with the results of identification of hazards and
risks. There is no single method for risk
assessment, and according to GOST 12.0.230-
2007 risk assessment may be de-tailed to such
an extent that is sufficient to determine the
appropriate management measures.
Organization can use various tech-niques at its
discretion; techniques can be de-veloped
individually, becoming know-how of each
company [3]. The main requirement is that the
method should match the scope of standard
management system of occupational safety
and health, the nature of the organiza-tion, as
well as meet its needs, in terms of de-tail,
completeness, usefulness and reliability of
information [1, 2, 3].

The necessary measurements were carried
out on different technological areas of the
Rostov enterprise "Empils"”, that specializes in
the production of universal and special
enamels and paints for protection of surfaces,
auxiliary and related materials. In addition,
"Empils” is one of the largest domestic
producers of zinc oxide (zinc white).

Research results analysis. The use of
quantitative evaluation method of the
production processes potential harmfulness is,
according to the authors, the most suitable for
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MIPOM3BOJICTBEHHBIX MPOLECCOB SBISETCS, 10
MHEHHUIO aBTOPOB, HaWOOJiee MOIXOSIICH MJist
aHaJl3a W OIICHKU IPOU3BOJICTBEHHBIX PHCKOB
JIAKOKpaCcO4YHOTO npeanpuarus (4, 5].
BepositHOCTE  J€#iCTBHS  J-rO  BPEIHOTO
(dhakTopa MOKET OBITh OIpeIeieHa 1Mo GopMmyIe:
P’ = PPPYPY, (1)
rne P{® — BeposiTHOCTH Hanmums B paGoueii
30H¢ J-ro BpemHoro BemiectBa, PP —
BEPOSTHOCTh HAXOXKJICHUS 4YEIIOBEKa B 30HE

AeHCTBUsL j-TrO BpemaHoro Qakropa; P
[OpaXarlass  CIoCOOHOCTh  j-TO  BPEIHOTO
BEIIECTBA.

BepositTHocTh Hanuuus B paboueil 30HE |-TO
BPEIHOTO BEIIECTBA:

b_ ]
P —a1 (2)
rae t]b — BpeMms JEHCTBUS J-TO BpPEIHOTO

BEIIECTBA B T€UEHUE PabOUEii CMEHBL.
BepoATHOCTh HAXOKJICHMsS YEIOBEKa B 30HE
neiicTBus j-TO BpeaHoro (akropa:
tP
PP =L, 3)
Tem
rie t}’ — BpeMs HaXOXK/JICHH YEJIOBEKA B 30HE
nelcTBUs BpemHoro (akropa B TeueHHe pabouei
CMCHBEI.
[Mopaxaromas CrnocoOHOCTh |-TO  BPEIHOTO

BCIICCTBA:
d .

P =25 4)
J

rae dj — dakrtuueckoe coaepKaHue |-ro
BpCAHOIO BCIICCTBA, Dj — NpEaACIIbHOC

COJIEpPIKAHMUE |-TO BPEIHOTO BEIIECTBA.
Hpe)]eJ'II)HOG COACPIKAaHUE — OTO TaKoeC
KOJIMYCCTBO BPCAHOI'O0 BCIICCTBA, IMPU KOTOPOM
pa6OTaIOH_[I/IC noJJicxKar HEMEIJICHHOM

ABaKyallud W3 OmacHoW 30HbIL. [loacTaBuUB B
dopmyny (1) 3Hauenus PPPPP;", momy4mwm:
b,p
_ tjtia

Dj(TCM)z .

Py; 5)
[lo nmanHOW MeTOaWKE OBLIM OIpeaeseHbI
BEPOSATHOCTH BO3JEHCTBUS BpeAHOTrO (akTopa
JUTSL KQKI0M mpodeccuu.
Ha puc. 2-8 mnpencraBieHbl THUCTOrpaMMBbl
BEpPOSITHOCTH BO3JICUCTBHS XUMUYECKUX BPETHBIX
BEILIECTB U LIyMa.
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the analysis and evaluation of operational risks
of paints and varnishes enterprises [4, 5].

The probability of action of hazardous
factor j can be determined according to the
formula:

P = PPPPP™, ()
where P;° is the probability of the presence
of the harmful substance j in the working area;
Pi? is the probability of hazardous factor j
being in the area; P;"* — the killability of the
harmful substances j.
The probability of the presence of the
harmful substances j in the working area:
b
PP =L, @
where t}’— the action period of the
harmful substances j during the work shift.
The probability of a person being in the

area of the of harmful factor j:
tP
PP =2 3)
where t}’ — the residence time of a person
in the action zone of harmful factors during
the work shift.

The killability of the harmful substance j:
pyre = 2L (4)

D;’

where d; is the actual quantity of the
harmful substance j; Dj — the largest possible
quantity of the harmful substance j.

The largest possible quantity is the amount
of harmful substance, wherein the people in
work should be immediately evacuated from
the danger zone. Using the P;’P{"P;"™ values in
the formula (1), we get:

t?tPa
D,-(]Tc:o2 ' ®)

Having used this technique the probability
of exposures for each occupation was
determined.

In Fig. 2-8 are histograms of the
probability of exposure to chemical pollutants
and noise.

Pyj =
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JladopaTropusi kouTpoJs kayecTsa BJAK u amaueit
Quiality control laboratory of water-dispersible paints and enamels

0,45

04

0,35

0,3

0,25

0,2

0,15

0,1

0,05

0

1 2 3 4 5 6 7 8

B Kcunon / Xylene 0,2 0,25 | 0,39 | 0,07 | 0,04 | 0,07 | 0,07 | 0,04
B Tonyon / Toluene 0,15 0,3 0,29 | 0,05 | 003 | 0,05 | 0,05 | 0,05
1 AueToH / Acetone 0,13 | 0,19 | 0,25 | 0,05 | 0,02 | 0,05 | 0,05 | 0,03
® Yaut-cnuput / White-spirit| 0,08 | 0,21 | 0,16 | 0,03 | 0,02 | 0,03 | 0,03 | 0,03

Puc. 2. BeposTHOCTD BO31EHCTBUS XUMHUECKUX (HaKTOPOB
Ha paOOTHUKOB JabopaTopuy  KOHTPOJS  KadecTBa
BomoaucrnepcuoHHbix kpacok (BJK) wu omameii:l —
WH)XEHep-TabopaHT TIpynmsl sMajiei (kabuHer); 2 —
WH)XEHep-TabopaHT IpyInsl 3Maneld (KOMHAaTa HaHECEHUS
MOKpHITHH); 3 — TexHuk-nabopaHT (kabuHeT);4 —
TEeXHUK-TabopaHT  (OMCepHbIE  MENBHUIBI);, 5 —
npobooToopiMK  (3arpys3ka); 6 — mpobooTOopiuK
(OucepHble MEIBHUIBI);7 — HAYaJIbHUK J1a00OpaToOpuu
(kabuner); 8 — HavajbHMK Jlaboparopuu (KOMHaTa
HAaHECEHMUS TOKPBITHIA)

Fig. 2. The potential impact of chemical factors
on employees of the quality control laboratory of
water-dispersible paints and enamels:

1 — lab engineer of enamels group (office room);
2 — lab engineer of enamels group (coating
room); 3 —lab technician (office room);

4 —lab technician (bead mills); 5 —sampler
(input); 6 —sampler (bead mills); 7 — head of
laboratory (office room); 8 — head of laboratory
(coating room)

JlaGopaTopusi KOHTPOJISI KAaUeCTBA CHIPbS U JIAKOB
Quiality control laboratory of raw materials and varnishes

0,9

0,8

0,7

0,6

0,5

0,4

0,3

0,2

0,1

0 ol s B -
1 2 3 4 5

B Kcunon / Xylene 0,64 0,64 0,16 0,04 0,06
H Tonyon / Toulene 0,77 0,77 0,19 0,05 0,06
I AueTtoH / Acetone 0,48 0,48 0,12 0,03 0,03
B Yant-cnnput / White-spirit 0,53 0,53 0,13 0,03 0,03

Puc. 3. BeposTHOCTh BO3JCHCTBUS XMMHYSCKUX (HAKTOPOB
Ha pabOTHUKOB JIAOOPATOPUU KOHTPOJIST KA4eCTBA ChIPhS U

nakoB: | — wuHXeHep-naOopaHT (Jaku); 2 — TEXHHK-
JabopaHT; 3 — HavaJbHUK Jaboparopum; 4 —
npobooTOopuvk (J1adoparopus); 5 — MPoOOOTOOPIIUK
(maxm)

Fig. 3. The potential impact of chemical
factors on employees of quality control
laboratory of raw materials and varnishes:

1 — lab engineer (varnishes); 2 —lab
technician; 3 —head of laboratory; 4 — the
sampler (laboratory); 5 —sampler (varnishes)
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HayuHo-ucciieoBaTebcKast 1adbopaTopust
Research laboratory

0,25
0,2
0,15
0,1
0,05
0 i B N h I h i
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13
B Keunon / Xylene 0,16 |0,01|0,01|0,01|0,02|0,04 0,16 | 0,01 | 0,08 | 0,04 |0,16 | 0,01 | 0,08
B Tonyon / Toluene 0,13|0,01|0,01|0,01|0,01{0,03|0,13|0,01|0,06|0,03|0,13|0,01|0,06
1 AueToH / Acetone 0,09|001|0,01{0,01|0,05(0,020,09|0,01| 0,2 |0,02|0,09|0,01]| 0,2
W Yaut-cnuput / White-spirit| 0,06 | 0 0 0 |001/002|006| 0 (004002006 0 |0,04

Puc. 4. BeposTHOCTD BO3IEHCTBUS XUMHUYECKHX (aKTOPOB
Ha pabOTHHKOB HAyYHO-HCCIIEI0BATEILCKON JIabopaTopuu:
1 — rexHonor (3arpy3ka); 2 — pPYKOBOAUTENb TPYIIIbI
smaneid (3Manu); 3 — pYKOBOAMTENHh TPYMIBI SManeit
(xoMHaTa AUCHEPrupoBaHus); 4 — PYKOBOAMUTEIb TPYIIIIbI
amaneit (3a1 Ne 1); 5 — pyKOBOJIUTENb TPYNIBI dMaiei
(koMHaTa HaHECEHUS MOKPBITHI); 6 — TEXHOJIOr AMaleit
(mex omaneit); 7 TEXHOJOr dMaiel (KoMHara
McTieprupoBanmst); 8 — TexHoor amaneit (3am Ne 1); 9 —
TEXHOJOI  Tpynmbel  SMayied  (KOMHarta  HaHECEHHUs
nokpeituil); 10 — nmabopant smaneit (uex); 11 — naGopant
sMaiedl (KOMHaTa aMcHeprupoBanus); 12 — mabopaHT
amaneir (3am Ne 1); 13 — nabGopant smaneii (komHara
HaHECEHUsI MOKPBITHH)

ex amanen
Enamel shop

Fig. 4. The potential impact of chemical factors
on employees of the research laboratory : 1 —
technologist (input); 2 —head of enamels group
(enamel); 3 —head of enamels group (dispersion
room); 4 —head of enamels group (room No. 1);
5 — head of enamels group (coating room); 6 —
enamels technologist (enamels workshop); 7 —
enamels technologist (dispersion room);8 —
enamels technologist (room No. 1); 9 —enamels
group technologist (coating room); 10 — enamels
laboratory assistant (workshop); 11 — enamels
laboratory assistant (dispersion room);

12 — enamels laboratory assistant (room No. 1);
13 —enamels laboratory assistant (coating room)

0,5

0,4

0,3

0,2

0,1

3amecTuTeNb HaYaNbHUKa Lexa
/ Deputy shop foreman

Puc. 5. BeposiTHOCTh BO3JIEUCTBUSL XUMHUUYECKUX
(hakTOpOB Ha PaOOTHHUKOB IIeXa HMaJICH

Macrep ¢acoskm / Packer

M Kcunon /Xylene

B Tonyon / Toluene

M AueToH / Acetone

B Yant-cnuput / White-spirit

Fig. 5. The potential impact of chemical factors on the

workers of the enamels shop
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HayuHno-ucciaenoBarenbckas gadoparopusi BJIK
Water-dispersible paints research laboratory

0,2

0,18

0,16

0,14

0,12

0,1
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0,04
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0
1 2

.
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M bytunauerat / Butyl acetate| 0,05 0,07

0,02 0,01 0,18 0,07

M Ctupon / Styrene 0,05 0,09

0,02 0,01 0,18 0,09

M 3tunauerar / Ethyl acetate 0,05 0,07

0,02 0,01 0,18 0,07

Puc. 6. BeposTHOCTb BO3IEUCTBHUS XHMHUYECKHUX
(akTOpOB Ha PabOTHUKOB HAyYHO-HCCIENOBATEIHLCKON
naboparopuu BJIK: 1 — pykoBogurens B/IK (pabounii

Fig. 6. The potential impact of chemical factors on
the water-dispersible paints research laboratory
employees: 1 — head of the laboratory (work room);

3am); 2 —  pykoBommtenb BJIK  (komuara 2 — head of the laboratory (dispersion room);
MUCTIeprUpoBanus); 3 — aupekrop gAemapramenta 3 — head of the department (operating room);
(paboumii 3an BJIK); 4 — nmupexrop nemapramenra 4 — head of the department (dispersion room);
(xomHara mucneprupoBanusi); 5 — texnonor BJIK 5 — technologist (operating room); 6 — technologist
(paboumii 3am); 6 — texnoior BJIK (komuarta (dispersion room)
JIMCTIEPTUPOBAHNSA)
Iex 1akoB
Varnish house
1
0,8
0,6
0,4
0,2
0
TexHuK -nabopaHT / Laboratory
technician
® Kcunon / Xylene 0,64
® Tonyon / Toluene 0,77
M AueToH / Acetone 0,48
B Yaint-cnuput / White-spirit 0,53

Puc. 7. BeposiTHOCTh BO3/IEUCTBUS XUMHUUYECKOTO
(akTOpa Ha TeXHHUKa-TabOpaHTa 1ieXa JaKoB
AHalii3 pacyeTHBIX JIaHHBIX MOKa3all, 4YTO
TEXHHUK-JIA00PAHT W HHXKEHEP-Ta00paHT IPYIIIBI
SMaied ¢ HaWOOJBIIEH  BEPOSITHOCTHIO
TIOIBEPKEHBI BO3JEHCTBUIO BPEIHBIX

Fig. 7. The probability of varnishes shop laboratory
technician exposure to chemical factors

The analysis of the calculated data showed
that the lab technician and the lab engineer of
enamels group are most likely exposed to
harmful chemical production factors in the
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XUMHUYECKHUX TPOU3BOACTBEHHBIX (AKTOPOB B
naboparopun KoHTponisi kadectBa BJIK wu
sMayiel, B kaOWHETEe W B KOMHATe HAHECEHUS
NnokpbITH. BeposaTHocTh Bo3aeicTBUs — OT 0,2
n0 0,4. YuuTbhiBasg KOHIICHTpALMIO W BpeMs
BO3JICHCTBUS, HanboJiee BPEIHBIM BEIIECTBOM
SIBJISIETCS] KCUJIOJL.

B nabopatopun kauecTBa ChIpbS U JIAKOB
HauOOJbIIeH OMAaCHOCTH IOABEPKEHBI TaKKe
TEXHHUK-JIA00paHT u WHXEHEeP-J1a00paHT.
Bepositnocts BO3aeiictBus — ot 0,5 go 0,8.
VYuursiBas KOHIIEHTPAIUIO u BpeMs
BO3JICHCTBUS, Hanboyiee BPEAHBIM BEIIECTBOM
SIBJISIETCST KCUJIOJL.

B nayuHo-uccienoBarenbckoi naboparopuun
HanOoJee BpeAHbIC JODKHOCTH — TEXHOJOT H
nabopant rpymmbl dManeil. OcoOeHHO OmacHbI
JTambl  3arpy3kd B KOMHATe€ HaHECEHUS
MOKPHITUM W B KOMHAT€ JUCIEPTUPOBAHUS.
BeposiTHOCTH BO3JEHCTBUS BpEAHBIX (PAKTOPOB
— ot 0,1 go 0,2. IlpumMepHO OAMHAKOBOE
BpEIHOE BO3JICHCTBUE HAa OPraHU3M OKAa3bIBAIOT
Y KCHJIOJ, U TOJIYOJI, ¥ all€TOH.

B nexe amaneit Haubosee MoaBEepKEH PUCKY
Mactep (acoBku. OCOOEHHO OMACHBI KCUIJION U
TOJIyONl (BEpOSITHOCTH BO3JEHCTBUS — OKOIIO
0,4). TIloreHnManTbHOE HETATUBHOE BO3JCHCTBHUE
aneToHa u yaut-cnuputa — ot 0,05 mo 0,4.

B nayuHo-uccrnenoBarensckoi gaboparopuun
B/IK c HauOoJbIIeH BEPOSATHOCTBIO
BO3JICUCTBUIO BPEIHBIX (PAKTOPOB TMOJBEPKEH
TEXHOJIOT B paboueM 3aje ©  KOMHATE
JTUCIIEPTUPOBAHUS. OcoGenHo OTacHBI
TMianeaT W CTUpoidA. BepodrHocTh  HMX
Boszaericteusg — ot 0,1 10 0.,6.

Wrtak, nambosee BpemHOU sBIseTCS paboTa
TEXHHMKa-TabopaHTa Ilexa JakoB. B JgaHHOM

cllyyae JIOBOJIbHO BBICOKA IOTEHLMAIbHAS
OIIaCHOCTH BOSﬂeﬁCTBI/IH XHUMHUYCCKUX BCUICCTB,
0COOEHHO TOJIyoJa (BeposITHOCTH

npubmmxaercs k 0,8).
UYro kacaercst Bo3eicTBHs 1ymMa (puc, §), To

HanOOJIBIIINM puckam MTOABEPKECHBI
COTPY/JHHKH, TIPOBOJAIINE OOJBIIYIO YacTh
pabouero BpEMEHU B KOMHATe

mucneprupoBanuss U B 3ane BJIK, a Takke
TEXHOJIOT U PYKOBOJMWTECb TI'PYIIIBI JMaJIed 3a
pabounm crosiom c I1K.

quality control laboratory of water-dispersible
paints and enamels, in the office and in the
coating room. The probability of impact is from
0.2 to 0.4. Taking into account the
concentration and the time of exposure the
most harmful substance is xylene.

In the raw materials and varnishes quality
laboratory the lab technician and the lab
engineer are exposed to the greatest risk. The
probability of exposure is from 0.5 to 0.8.
Taking into account the concentration and the
time of exposure the most harmful substance is
xylene.

In the research laboratory the most harmful
positions are the technician and the technician
of enamels group. The coating room and the
dispersion room are the most dangerous rooms.
The probability of exposure to harmful factors
is from 0.1 to 0.2. Xylene, toluene, and acetone
have approximately the same harmful effects
on the body.

The packer is most at risk in the enamel
shop. Xylene and toluene are especially
dangerous (the probability of exposure is about
0.4). The potential negative effect of acetone
and white spirit is from 0,05 to 0,4.

The technologist in the operating room and
the dispersion room has the highest probability
of exposure to harmful factors in the research
laboratory. Ethyl acetate and styrene are
especially dangerous. The probability of their
influence is from 0,1 to 0,6.

So, the most harmful is the work of
varnishes shop lab technician. In this case we
have a rather high potential risk of exposure to
chemical substances; especially to toluene (the
probability is close to 0,8).

As to noise exposure (Fig, 8), the greatest
risks of exposure have employees who spend
most of their working time in the dispersion
room and in the hall, as well as the technologist
and the head of enamels group at his a desk
with a PC
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BeposiTHOCTB BO3/1€iicTBHS IIyMa
Probability of noise affect

B Texuomor rpymmel amaieit (cron ¢ IIK) Enamels group
technologist (desk with a PC)

B TexuHoutor aMaieii (3arpyska) Enamels technologist (input)

B PykoBojuTenb Tpymisl amaneit (cron ¢ ITK) Enamels group
technologist (desk with a PC)

B PykoBoauTtens smaeii (1iex) Head of enamels (workshop)

B PykoBojmuTeNb dManel (KoMHara aucneprupoBanus) Head
of enamels (dispersion room)

B PykoBojutesns smaieit (3a1 Ne 1) Head of enamels (room
No.1)

B PykoBoauTenb 3Maiei (KOMHATa HAaHECCHHWS MOKPBITHIN)
Head of enamels (coating room)

B Benymmii Texsomor smanei (mex) Enamels technology
leader (workshop)

B Benymmid TeXHOJOT »Maiieil (KOMHaTa IHUCTIEPTHPOBAHIS)
Enamels technology leader (dispersion room)

B Beqymmii Texuoor amaneit (3am Ne 1) Enamels technology
leader (room No.1)

B Benymmii TexHOJOT AManeil  (KOMHaTa  HaHECCHHS
nokpsituii) Enamels technology leader (coating room)

B UmxeHep-TexHOIOT rpymisl amaneit (cron ¢ ITK) Enamels
group technical engineer (desk with a PC)

B Umxenep-texHomor osmaneit (mex) Enamels technical
engineer (workshop)

B MmKkeHep-TeXHOIOT »Maliedl (KoMHaTa IHUCTIEPTHPOBAHIS)
Enamels technical engineer (dispersion room)

B Umxenep-texHomor smaneit (3am Ne 1) Enamels technical
engineer (room No.1)

B MmKkeHep-TeXHOIOT dSManel (KOMHaTa sl HaHECCHHS
nokpsitii) Enamels technical engineer (coating room)

H JlaGopanT smareit (1iex) Enamels lab technician (workshop)

m JlaGopant smaneif (koMHaTa mucrieprupoBanms) Enamels
lab technician (dispersion room)

1 JlaGopanT smaneit (3a1 Ne 1) Enamels lab technician (room
No. 1)

B JIabopaHT »Manei (KOMHaTa sl HAHECCHHS MOKPBITHI)
Enamels lab technician (coating room)
Pykosomurens BJIK (3an BJIK) Head of the laboratory (hall
of the laboratory)

B PykoBoautens BJIK (komHara mucnepruposanus) Head of
the laboratory (dispersion room)
Hupektop nmemapramenta (crom ¢ IIK) Head of the
department (desk with a PC)
Hupextop menapramenta (3a1 BJIK) Head of the department
(hall of the laboratory)
Jupektop nmemaprameHnta (KOMHAaTa JHCHEPTHPOBAHU)
Head of the department (dispersion room)
Texunomor BJIK (3an BJK) Laboratory technician (hall of
the laboratory)
Texuonor BJIK (xomuaTta mucrnepruposanus) Laboratory
technician (dispersion room)

Puc. 8. BepositHOCT Bo311eiicTBuUS mIyMa Ha paOOTHUKOB 3A0 «OMmuic»

Fig. 8. The probability of impact of noise on workers, "Empils"
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B pesynbrate mpoBEAEHHBIX PACUETOB U
aHayM3a npodeccuoHaIbHOTO pHuCcKa
MPOBOJIUTCS €r0 KAa4YeCTBEHHAsl OLIEHKa OT
«HU3KOT'0» JI0 «OYEHb BBICOKOTO» [6].

PamxupoBanue pHCKOB MO BEPOATHOCTHU
BO3/ICIICTBUS BPEAHBIX XUMUYECKUX BEIIECTB
U IIymMa JUis BceX Mpodeccuii B TOMEIEHUSIX

Safety of Technogenic and Natural Systems d 2017

As a result of the conducted calculations and
occupational risk analysis qualitative rating
from "low" to "very high™ was conducted [6].

Ranking of risks by probability of exposure
to harmful chemicals and noise for all
professions in the premises of the varnishes and
enamels shops of "Empils"” is presented in the

mexoB Jlaka u osManein 3A0  «DOmmmic» tables 1 and 2.
npecTaBieHo B Tabn. 1 u 2.
Tabmuna 1/ Table 1
PamxupoBanue npodhecCHOHATBHOTO PUCKA B 3aBUCUMOCTH OT BO3ACHCTBUS
XMMHUYECKOT0 (hPaKTOpa U CPOUHOCTH MEP MPOPUIAKTHKH
Ranking of occupational risk depending on the exposure to chemical factors
and the urgency of preventive measures

BepositHOCTB
BO3ICHCTBH Kareropus CpOYHOCTH MEPONIPHATHUI
BDEAHOTO JlOIDKHOCTD npogeccHonanLHo 10 CHI)KEHHIO PUCKa
(axtopa Position ro pucka Urgency of
Probability of Professional risk ick reducti ¢
harr_nful factor category rISK reduction events
impact
0,01 PykxoBoauTens Tpymniisl smanei [Mpenedpexnmo Mepsl He TpeOYIOTCS, HO
Head of enamels group MabIi YSI3BEMBIE JIMIIA HYXTAIOTCS B
0,01 JTINpEKTOp AenapTaMenTa (nepeHO_CI_/IMLIﬁ) JIOTIOTHUTETHFHOM 3alluTe
Head of the department Negligible Measures not _re_quwed, but
0.04 TTpobooTGopk Sampler (tolerate) vuInerqb_Ie |nd|V|duaI_s need
’ additional protection
0,05 Hauanpnuk nabopatopun
Head of the laboratory
0,06 3aM. Ha4YaJIbHHUKA TPYIIBI AIMaNEH Mansrit TpeOyroTcs MepbI 1o
Deputy head of enamels group (yMepeHHBIi) CHIYKEHHIO PUCKA
0,06 WHKeHep-TeXHOIOT dMaTeH Low (moderate) Measures are required to
Enamels technical engineer reduce the risk
0,06 JlabopaHT TpymIeI SManei
Enamels laboratory technician
0,07 PyxoBoaurens BJIK
Head of the laboratory
0,11 TexHonor rpyniel aManen
Enamels group technologist
0,13 Hmxenep BJIK Cpennuit TpeGyroTcs Mepsl 1o
Laboratory engineer (cymiecTBeHHBIN) CHIDKEHUIO PHCKA B
0,15 Hauanbhuk abopatopun Medi_um YCTaHOBJICHHBIE CPOKH
Head of the laboratory (appreciable) Measures are required to
016 S ——, reduce the risk within the
, panT (3Mam) . .
Laboratory technician (enamels) established deadlines
0,19 Wmxenep-nadopant (3Maim)
Laboratory engineer (enamels)
0,30 Macrep ¢pacoBku Bricokmii TpeOyroTcs HEOTIIOKHBIE MEPHI
Packer (HEeTIEpEHOCUMBIN) 10 CHIDKEHMIO pHUCKa
High (unbearable) Immediate measures are
required to reduce the risk
0,61 Wmkenep-nmadbopanT (J1akm) OueHb BBICOKHI PaboTsl 3anpeiieHsl 10
Laboratory engineer (varnish) (HenepeHOCUMBIiT) CHIDKCHHS PHUCKa
0,61 Texuuk-nabopant (J1aKu) Very high Work is prohibited until the risk
Laboratory technician (varnish) (unbearable) is reduced
http://bps-journal.ru/ 3 71
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Tabmmua 2 / Table 2

PaH)KI/IpOBaHI/Ie HpO(bGCCI/IOHaJ'IBHOFO PHUCKA B 3aBUCUMOCTHU OT BO3I[€I>1CTBPIH myma

U CPOYHOCTH MEp MPOYUIAKTHKH
Ranking of occupational risk, depending on the noise exposure
and the urgency of preventive measures

BepositHoCcTh
BO3JICHCTBHUS Kareropus .
BpEJIHOTO Y CpOYHOCTH MEPOTIPUATHI
I[OJ'DKHOCTI: M0 CHHXKCHHUIO pHUCKa
(axropa Position HoTo prcka Urgency of
Probability of Professional risk . .
risk reduction events
harmful factor category
impact
0,04 Bemymmit rexaonor smaneir | IIpeHeOpexxnmo Meps! HE TpeOyrOTCA, HO
Enamels technology leader MaJbIi VSI3BUMBIC JIMIIA HYKIAI0TCS
0,04 JIaGopanT smareit Enamels (mepeHOCUMBI#T) B JIOMIOJIHUTEIILHOM 3aI1Te
laboratory technician Negligible Measures not required, but
(tolerate) vulnerable individuals need
additional protection
0,1 Wnxenep-TexHoior amanen Mannsrit TpebyroTcs Mepbl IO CHIKEHUIO
Enamels technical engineer (ymMepeHHBIi) pHucka
Low (moderate) Measures are required to
reduce the risk
0,15 PykoBomutens smarneit Cpennuii TpebyroTcs Mepbl IO CHIKEHUIO
Head of enamels (CylIeCTBEHHBIH) | pUCKa B YCTaHOBJICHHBIE CPOKH
0,16 Pykosoautens BIK Medium Measures are required to reduce
Head of the laboratory (appreciable) the risk within the established
0,16 Texnonor BJIK deadlines
Laboratory technician
0,19 Hunxenep BJAK
Laboratory engineer
0,21 Bemymuii TexHosor, Bricokwmii TpeOyroTcst HEOTIOKHBIE MEPHI
HMHYKEHEP-TEXHOJIOT, (HEeTIepeHOCUMBIN) 10 CHWKEHHIO pUCKA
J1abopaHT IMajen High Immediate measures are
Technology leader, (unbearable) required to reduce the risk
laboratory engineer,
laboratory technician
0,5 TexuHosor smanei
Enamels technologist

BeiBoasl. Ilo aHanau3a
BBISBIIEHBI Tpodeccun U pabouyme Mecrta,
KOTOpbIE HYKIAIOTCAd B HE3aMeIIMTEIbHOM
CHIDKEHHH PHCKa — O3TO TEXHHUK-JIA0OPaHT,
WH)KEHEP-Ta0OpaHT IIeXa JTaKOB M TEXHOJOT
TPYIIIBI AMAJIEH.

Crnenyromuii stanm  —  ¢$opMHpOBaHUE
peecTpa 3HAYUTENIbHBIX (HEMEPEHOCUMBIX)
PHCKOB H pa3paboTKa MEpPONPHUATHHA TI0
CHIDKEHUIO BO3MOYKHOCTH HUX pealM3alluy,
YTO M SBISETCS CPEICTBOM  yIpaBIICHUS

pe3yabTaTam

Conclusions. According to the analysis report
there were identified professions and jobs that
require immediate risk reduction. They are the
lab technician, engineer-technician of the
varnishes shop and enamels group technologist.

The next stage is the formation of the register
of significant (unbearable) risks and the
development of measures to reduce the
possibility of their implementation, which is a
means of risk management.

5 72 1

http://bps-journal.ru/




Safety of Technogenic and Natural Systems 4 2017

PUCKAMH.

IIpennoxxeHHas METOJMKAa OLEHKU U
pamKupoBaHusT TPOPECCHOHATBHBIX PHCKOB
MO3BOJISIET MAaKCUMaJIbHO CHHUXAaTh PHUCKHU
BO3HUKHOBCHHSI HMHIIUACHTOB M HECYACTHBIX
CIIy4aeB U JaeT IPEAIPUATUIO, BHEIPUBIIEMY
CMBT m O3, BO3MOXKHOCTb IIOCTOSHHO €€
COBEPIIICHCTBOBAaTh, TOBBINIAS TEM CaMbIM
MPOM3BOJAUTEIIBHOCTh  TpyJda W CHHUXKas
pacxoabl Ha JIMKBUAAIIUIO HCIraTUBHBIX
HOC.HeI[CTBI/If/'I 1 CTPAaxOBbIC BBIIJIATHI.
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The proposed methodology for assessment
and ranking of occupational risks makes it
possible to minimize the risk of incidents and
accidents and gives the company which has
implemented the standard management system
of occupational safety and health, the ability to
constantly improve, thus increasing productivity
and reducing the costs of the liquidation of
negative consequences and the insurance
payments.
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