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A SmartMinerfocus- the current problemsof the mining industry SAR P,

A SmartMiner offers smart solutions how increase productivity,
safety and sustainability through a paradigm shift towards
combininga human-centric approachwith businessstrategy in a
way that is basedon data and analytics

A SmartMiner will allow mining companies to become reliable
partnersfor increasingthe prosperity indexin society
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SmartMiner aims...

moartMiner ﬂ

... to givea scientificallypasedanswes to the following questions

wAre the stoppagesf mining machinesprimarily causedoy technicattechnologicakcausesandis there a
hiddenpotential in humanand/or organizationafactorsto solvepollution and safetyproblems?

wHow to improve productivity of mining machinesthrough greater satisfactionand high motivation of
users(operators)andimprovedwork organization?

wHow to improve safety in the operation of mining machinesand prevent environmentaldegradation,
populationdisplacementand constantconflictsin the environment?

wHowto further reducethe operatingcostsof miningmachines?

w How to solve the challengesrelated to the extended life of exploitation of mining machineryand
Increaseenergyefficiency?

wHow to makethe mining industry a reliable partner for the developmentof wealth and prosperity in
society?
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SmartMiner concept in a nutshell

Human and Data Centric

Human Centric Engineering Data Centric Engineering . .
Engineering

G Sensorial d S
oHuman W||| Q Ergonomics issues evidenced in ensorial data Q
be alwavs in 2 operator’'s working environment e ) Measurement g
y v & operator's scales models o v
center. and o MICRO HF&E R Decision support system
’ B SmartMiner 2 E
we should E REAL-TIME E
: r Q ANALYTICS imi inabili )
keep it s@ ¢ ﬁ . o optimized sustainability _;‘u
b MACRO HF&E Data collected .re ICtI?n’ performances b

diagnostics

Organizational and safety issues from .

) d and prognosis
evidenced by operators and operators an ,
as a service
management management
noise, vibration, lighting, temperature, air quality, digital processes layers to fit high UML onreakttime connections between
workplace layoutorganizational environment sustainability performance indicators people, machinery, environmental

dimensions, management support, risk judgment  (economic, social, environmental etc.) conditions, and business processes
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SmartMiner hypothesis

Ho: Necessargtep betweenoperator4.0&5.0 andsociety5.0isd Y I y | 3 8.0¢ Silyicihmeanshuman
(and his environment) in the center and raising environmental quality through micro (physical
environment)and macroenvironmentlevels(organizationaénvironment)

Hi: Level of necessarydigitalization and automation of mining machinery workplace depends on
contextualfactors¢ primarilyon humanandorganizationafactors

Hz: It is possibleto prototype innovativesupportsystems 1. h LIS NJ digdrniddiéadjustmentsystem,
servingto solve human factors issuesand 2. Smart multi-sensorialoperator aid systemand software
system structural description model as constituent, servingto solve both human and organizational
factorsissuesBoth prototypesare prerequisiteparts of commercialDecisionSupportSystem

Hz: If level of HF/E,digitalization and automation and contextual factors are aligned, high value of
sustainabilityndexmustbe achieved
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SmartMiner methodology paradigm

Cycled | WPS5: Hypothesis H,

1. Problem Analysis
2. Design Solution
3. Develop Solution

1. Descriptive - analytical method
2. Abstraction Method
3. Reapplication Method
4. Evaluation 4. Decision Tree Method
5. Reflection to theory 5. Analytical Method
and practice

WP4: Hypothesis H,

Cycle 3 |

1. Problem Analysis

2. Design Solution

3. Develop Solution

4. Evaluation

5. Reflection to theory 5. Extreme programming
and practice

2, Casual Methodology

3. Comparative Methodology

4. Systemic Method

1. Descriptive - analytical method

DECISION SUPPORT SYSTEM Productlon

Hypothesis H,

Cycle2 |

1. Problem Analysis

2. Design Solution

3. Develop Solution

4. Evaluation

5. Reflection to theory
and practice

1. Descriptive - analytical method
2. Casual Methodology

3. Comparative Method

4. Systemic Method

5. Experimental Method

PHYSICAL
PROCESSES

WORKING ENVIRONMENT
Dlsturbance

,,,,,,,,,,,,,,,,,, {}

. Problem Analysis

1. Descriptive - analytical method
. Design Solution

: 2. Casual Methodology
- Develop Solution 3, Comparative Method
- Evaluation 4. Systemic Method
5. Reflection to theory 5, Survey Method
and practice

ANP
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SmartMiner and stakeholders

General public
Understand motivations,
survay participation and
results sharing with them

Governmant and its relevant
agencies

Involve them in events and share results
with them, Bor administrative district
government already expressed interest

Associations representing the
minning community

Share clear meesages and present
project benefits -Serbian Chamber of
Commerce and Local Chamber of
Commerce from city of Pirot (Serbia)
already expressed interest
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Mining companies
Explain Business plan to involve them - Omya AG, Switzerland (located in
Arandelovac — Serbia), Drumovi A&D from Pirot (Serbia), Gradir

@ (Montenegro) and InTek Global Solutions (North Macedonia) already

organizations including SF
Clear messages and results; Involve them in
events and share results with them

@ Regulation and policy markers

Involve them in events as keynote speakers
and share results with them - City of Bor
(Serhia) already expressed interest

expressed interest - -
8 "~ Investitors and R&D funding

Research centres and academic staff
Provide realistic, valuable science-based
innovation model and share knowledge

Environmental NGO’s

Engage them to introducing the possibility to participate and bring
experience — union of mining workers from Bor (Serbia) already
expressed their interest
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SmartMiner: Ag
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66, 84 210 Nveama, Kora 3aCTyna HIBPLWHK Anpexrop MNetap Bpanew.
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YHUBEP3UTET ¥ BEOTPAZLY, MALUMHCKW GAKYNTET (y samem texcry @awyaver), Kpamuue
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Sindikat ,Nezavisnost Serbia Zijin Copper Bor D.0.0. Bor (y Aamem rexcry: CUHOMKAT), yn.
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Finally,SmartMinerisad 2 yofsa-] A V' R €

1. It addresseshe major problemof (i 2 R Im#&ifandustryc A Upgodctivity and sustainabilityby paradigmshift to

combining a humancentric engineering approach with business strategy rooted in data and analytics

2. It will influencetwo crucialand correlatedfactors improve safetyand reducepollution.

3. It starts and ends with real industry problems solved by cyclical DBR&DB%pproach,which implies continual
improvement

4. 1t will provide solution in the right way which integrates individuals, their tasks, smart tools and technologies,
physicalenvironmentandthe organizationasthe only way leadingto sustainablesolution

5.t addresseslla (1 I 1 S Ka@hfl oRSYNSF TN gooupsdN@s&aiciipcademiajndustry,unions,publicsector..

6. CompetentSmartMinerteam mobilizes15 researchersand 4 esteemed,top externalexpertsfrom Germany,USA,
the mostcited scientistin the regionandin the country.

7. It will provide PCTprotected technology development and tangible results through its scientificgroundbreaking
objectivesfulfilment basedon HF/Eand Atrtificial Intelligencemergedinto mining machineryoperator micro and
macro environment to translate data and signalsinto a languageunderstandableby human usersin manner to

transforman operationalsettingfrom machinecenteredto humancentered

8. Itsresultshaveboth nationalandinternationalsignificanceand huge potential for future extensions
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SmartMiner workpackages

. WPLead
WPNo WPtitle { W hagrénym
WP1 Project management and coordination FMEUB
P ASNK2LISNY 2N F YR &aidl | SK2{ RiSpNGE for
WP2 .
co-design process TFBor
Development of contexspecificmulti-sensorialmining machinery operator
WP3 :
aid system FMEUB
Smart, Ergonomic and Sustainable Mining Machinery Workplaces Syste
WP4
development FMEUB
WPS S5AAASYAYIlLGA2Y OGAGAOASE YR ail
FMEUB
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SmartMiner organisational
structure, tasks and
deliverables
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Advisory

Strategic level

Operational level

Ethics Board

: ¥

1

! .

} General Assembly [ Project Manager

! (Institutional Team X

: Leaders — PI, P;, Ps) Steering Committee
! (PM &WP Leaders —
| Pl, Py, P, Py, P7)

1
i ( External Advisory and }
1
1

Management
Support Team
(Quality, Risk, Financial,

Environmental, Ind Cooperation
& SS Collaboration Managers —
P, P3, P4, Ps, Pg, Py, Ps}

I FMEUB, TF Bor, ICMF ‘ WP3 Pl, Py, Pz, P3, P4, Ps5, Pg, Pyp.15, EC2 [\

ERN 131 > 132 [ 133 ] 13.4 > 135
M3.2
J

Da.2| D4.4l Da.3

T4.4 —> T45 —» T4.6 |

|F'|: P1, P2, Pa, Ps, Pg, Py, Pg, Poys, EC1,EC2,EC3 ‘

[m, P2, Pe, P7, Ps, Pa-P1s, EC1, EC3, ECdl

[ FMEUB, TF Bor, ICMF [

| FMEUB, TF Bor, ICMF | /
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Description

Work Package 1*
Subactivity 1.1
Subactivity 1.2
Subactivity 1.3
Subactivity 1.4
Subactivity 1.5

Work Package 2*
Subactivity 2.1
Subactivity 2.2
Subactivity 2.3
Subactivity 2.4
Subactivity 2.5

Work Package 3*
Subactivity 3.1
Subactivity 3.2
Subactivity 3.3
Subactivity 3.4
Subactivity 3.5

Work Package 4*
Subactivity 4.1
Subactivity 4.2
Subactivity 4.3
Subactivity 4.4
Subactivity 4.5
Subactivity 4.6

Work Package 5*
Subactivity 5.1
Subactivity 5.2
Subactivity 5.3
Subactivity 5.4

{ )

moart Miner

SUPPORT SYSTEMS FOR SMART,
ERGONOMIC AND SUSTAINABLE
MINING MACHINERY WORKPLACES

SmartMiner work plan

3 4 5 6 7 8 9
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WP1:Project management and coordination

D1.1. Reportson meetings,Ethicscompliancefull report and Datamanagementetailedplan ¢ month 3 (updatedregularly)

D1.2 ProjectManagementPlang describegroject managementtructure and generaldecisionrmakingproceduresto ensurethe
high quality and low risklevelsof day-to-day project management; month 3

D1.3 PeriodicActivity Reportc eachyear- month 12,24

mm-}:!\nner 7] Science Fund

CmartMiner

CATJIACHOCT

g Science Fund
of the Republic of Serbia

@ Science Fund
of the Republic of Serbia 1
meortMiner

‘ martMiner

D1.2 — Project Management Plan
D1.1 — Reports on meetings, Ethics
compliance full report and Data management

detailed plan o B - o B
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MINING MACHINERY WORKPLACES

WP1:Project managemen

SmartMiner

Support Systems for Smart, Ergonomic and
Sustainable Mining Machinery Workplaces

~ SmartMiner is a pro;ecrf.mded by the Science Fund of the Republic of Serbia as a part of the Green
program of cooperation between science and industry (Grant No, 5151) |

_ ANKETA

Poéta‘van; =T

anketo koja se nalazi pred Vama pred: ja instrument ist stanja bezbednost! | zdrovijo Voleg
rodnog mesta.

Anketa je anonimna | od Vas se ofekuje da i o svaki Jjednom od ocena 1-
6. Ocena treba da predstavijo nivo vaseg sloganja odnasno ne slagamu u vezi stvarnog stanja sa razmatranim
parametrom v Vasoj organizociji. Ocene imaju sledece znacenje:

1-potpunc nesoglasan
2-nesaglasan
3-neutrainog mislfenja
4- saglasan
5-potpuno saglasan

iizdravija na radu (skr.

Takode, za vrednovanje znacaja svakog pojedinacnog auvezi
BZR) koristiti sledecu skalu ocena:

1- nema nikavog znalajo;
2- mall znaco)

3+ srednji znacaj

4-veliki znolof

5- veoma veliki znaéaf

Takode, znacajne je napemenuti da dva ili vise parametra mogu imati istu ocenu.

Unapred Vam hvala na soradnji.
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% na trenutnom radnom mestu {goding]

Kvalifikacija/Strugna sprema

NK- Nekvalifikovan

KV- Kyalifikovan

$55- Srednja struéna sprema
VS- Visoka strudna sprema
MR- Magistratura/Master
OR- Doktorat

Fozicija u orgas

Posloveda

i T hukon

2
3
4
5
13
7
1
2. PK-Polukvalifixovan
3
4,
5.
6.
7.
1

Operativnl menadiment /

oc radnih madina
Radnik na odriavanju |

2 g =3
1 Bager
2. Rotornibager
U delokrugy moga rada je masina tipa 3, Damper
| 4. 8uldoser
T2 Mtovarivat

6. Kombinirka
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t and coordination: examples

Operabr/ Foreman

Top or middle level manager-,.

Mining machinery operator ~

SmartMiner_Upitnik_Menadzer srednjeg
ili visokog nivoa

SmartMiner is a project funded by the Science Fund of the Republic of Serbia as a part of the
Green program of cooperation between science and industry (Grant No. 5151}
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Postovani,

Anketa koja se nalazi pred Vama predstavlja instrument istrazivanja stanja bezbednosti i
zdravija Vaseg radnog mesta | radnih mesta koja su pad vasom kontrolom

Anketa je anonimna i od Vas se odekuje da kvantitativno vrednujete svaki parametar
jednom od ocena 1-6. Ocena treba da predstava nive vaseg slaganja odnosne ne slaganja
u vezi stvarnog stanja sa razmatranim parametrom u Vaoj organizaciji. Ocene imaju
sledete znatenje:

1-potpunc nesaglasan

2-nesaglasan

3Ineutralnog mislenja

4-saglasan

5-potpuno saglasan

Takode, za vrednovanje znataja svakog pojedinatnog parametra u vezi bezbednosti i
zdravlja na radu (skr. BZR) koristiti sledecu skalu acena

1-nema nikavog znacaja

2-mali znacaj

e Kraljice Marije 16,11120 Beograd
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3- srednji znataj
4 vellki znata

5-veoma vellki znataj

Pored toga, znagajno je napomenuti da dva il vise parametra mogu imati istu ocenu.

Unapred Vam hvala na saradnji

Rizici ankete: Specificnih rizika nema, osim popunjavana upitnika ruéno ili elektronskim
putem na raéunaru.

Dobrovolino udesée: S obzirom da Vas nidta ne obavezuje da popunite upitnik, Vase udeste
u anketi je potpunc dobrovoljno. Vasa saglasnost da uéestvujete u anketi je data
popunjavanjem | slanjem ankete nazad istrazivatu na gore navedenu adresu. S obzirom na
tinjenicu da e istrazivanje anonimno, nakon &to posaljete pitnik sa vasim odgovorima,
informacije koje ste naveli ne mogu biti povudene iz istraZivanja,

Sakupliene informacije iz anketa bice p liene i objavljene
u zbimom obl ku. Shodno tome, informacije koje identifikuju pojedinice nece biti koriséens
u prezentacijama i objavljenim radovima. Molimo Vas da ne navodite ni Vase ime ni
identifikacione podatke u upitniku. Primljeni upitnici bice Suvani u labaratorijama i/ili na
ra&unarima, i dostupni samo za 1o zaduZenim &lanovima SmartMiner tima. Informacije
koje su prikupljene putem anketa bice uvane 2 godine nakon poslednjeg objavijivanja, i
nakon toga uniétene

Demografski podaci ispitanika

Pol *

m linkedin.com/company/project-smartminer/
n Projekat SmartMiner

project.smartminer
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WP2: User/ operator and stakehol der s
and needs 1 inputs for co-design process

D2.1. Initial workshopwith stakeholders; report ¢ month 3

D2.2. Data collected usingquestionnaireto assessnining machinery2 LJS NJ aitBropdn@tricmeasurementsand
opinion on the workplacefactors/ interview set of questionsupon need, measurementscalesdevelopmentand
statisticaiaiziinalysis; database- month 6

D2.3. Datacollectedusingquestionnaireto assessnanagementopinion on safety climate, organizationafactorsand
sustainabilityperformance/interview set of questionsupon need, measurementscalesdevelopmentand statistical
dataanalysis; database- month 7

D2.4. Structuralequationsmodel (SEMXoveringinterconnectionof all assessedjroupsof factors¢ modelingreport -
month 9

D2.5. Basiadecisiontree developedbasedon PROMETHEEAIArankingand AHRANPprioritization ¢ month 12
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https://1drv.ms/b/c/c167cd2156c71e58/EdafZjqmhylCivMDql1tJyUBVle7wQbdNITcNfunzMA1qA?e=LKW414
https://1drv.ms/b/c/c167cd2156c71e58/Eaoa9hfKS-NBgGVds6Z0mDoBRTSmsKBHaBANFxo-nv_akg?e=0HeNfk
https://1drv.ms/b/c/c167cd2156c71e58/EaBUQeqynQZMl_qLvSuPhzEBx8kF7RtvtlG63m_UzBS1lg?e=tpMbmy
https://1drv.ms/b/c/c167cd2156c71e58/EV_wpWtU1VhKhHlYaii343sB8ZaC4lNaGcJOVCWki5eT2g?e=yQITP2
https://1drv.ms/b/c/c167cd2156c71e58/ERs_R5nRhoBNgoYZ8XKwzbIBy0b7yGzzY4p-zRVXCxtEvw?e=RuQiKp
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WP2: User/ operator and stakehol der ¢
and needs 1 inputs for co-design process
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15 STAKE!
ENGAGEMENT WORKSHOP
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AGENDA

October 3", 2023, room 514

Project full title:
Call identifier.
Type of action

Start date
End date:

Grant agreement no:

Support Systems for Smart, Ergonomic and Sustainable Mining Machinery
Workplaces
fondzanauku.gov.1s/poziv/2023/07/green-program-of-cooperation-
science-and-industry/lang=en

Gireen Program of Cooperation between Science and Industry

01 May 2023

D2.1 — Initial workshop with stakeholders

Wp2

Due Date
Submission Date
Responsible Partner
Wersion:

Status:

Author(s):

Reviewer/QC(s):
Deliverable Type:

Dissemination Level

User/operator and stakeholders” issues, requirements and needs — inputs
for co-design process

31 July 2023

30 Jul; 23
Technical faculty in Bor; University of Belgrade (TF Bor)

Final

Borde Nikoli¢ (TF Bor), Isidora Milodevic (TF Bor), Andelka Stojanovié
(TF Bor), Participating PLP2,P5-P14

Vesna Spasojevié Brkic (FMEUB)

R: Report

PU: Public

1 /36 @ < Q
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11:00 Opening of the meeting

11:05 Prof. Dr Vesna jevié Brkié: Concept and

11:35 Prof. Dr Ivan Mihajlovi¢: C: with in iner — plans and
actions

12:05 Coffee break

12:20 Prof. Dr. Eckard Helmers: Zero (carbon) emission mobility based on Life Cycle impacts
13:00 Discussions

13:30 Wrap-up and next engagements

14:00 End of the meeting, group photo and lunch

October 4", 2023, room 514
12:00 Opening of the meeting

12:05 Prof. Dr Eckard Helmers: Institutional carbon footprinting and how to sustain the world
14:00 End of the meeting, group photo, and lunch


https://1drv.ms/b/c/c167cd2156c71e58/EdafZjqmhylCivMDql1tJyUBVle7wQbdNITcNfunzMA1qA?e=LKW414

WP2: User/ operator

Science Fun
of the Repub! Serbia

mortMiner

SmartMiner
Support Systems for Smart, Ergonomic and Sustainable Mining Machinery
Workplaces

hitps://fondzanauku.gov.rs/poziv/2023/07 gram-of-cooperation-
betw ience-and-industry/2lang=en

Green Program of Cooperation between Science and Industry

01 May 2023

30 Apr

5151

D2.2 — Data collected using a questionnaire to
assess mining machinery operators’ and
statistical data analysis — database

WP2

Due Date
Submission Date
Responsible Partner
Version:

Status

Author(s):

Reviewer/QC(s):
Deliverable Type:
Dissemination Level.

N\ Nt

User/operator akeholders" issucs, requirements and needs — inputs

31 October 2023
Technical faculty in Bor; University of Belgrade (TF Bor)

Dorde Nikolié (TF Bor), Isidora Milosevié (TF Bor), Andelka Stojanovié
(TF Bor), Participating PLP2,P5-P14

Vesna Spasojevié Brki¢ (FMEUB)

R: Report

PU: Public

1 /117 @R ) Q
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and

st akehol

and needs 1 inputs for co-design process

D2.2. Data collected using questionnaireto assessnining machinery2 LJS NJ opigiddBnQhe workplacefactors/
interview set of questionsupon need, measurementscalesdevelopmentand statistical data analysis¢ database-
month 6

der

3. Data collected . . SRR 6 . .
Table 1. The result of the factor analysis for the assessment of technical factors
4. Results Of FeSearch.. ... 1
4.1, Operators atitude related to the workplace safety 15
4.1.1. Respondents opinions by questions....... -+
Group 1. Technical factors assessment. s 1S Assessment of the actual situation in the organization
ANKETA ZA RUKOVAOCE RUDARSKE GOUP 2. HUMAN FACIOTS ASSESSMENL wovcvvreerreesereseersseeessernsasesseresssesesessisessesssssesssesessreesre
MEHANIZACIJE Group 3. Organizational factors 29 Factor ; Variance 5,
4. Organiza - - Factor Ttem loading Eigenvalue explained KMO  Cronpach’sa
Postovani, anketa Group 4. bility factors S SRR ¥
koja se nalazi pred Vama je anonimna i predstavija instrument istraZivanja X i} 1. Collective protective equipment (fire
stanja ergonomske prilagodenosti Vaseg radnog mesta. Unapred 4.1.2. Exploratory factor analysis (EFA) e 52 extinguishers, gas and ventilation
Vam hval: dnji. . - y 710 4.969 70.992 924 931
/am hvala na saradnji 4.2, Operatoss attitude related to the workplace ergonomics. 66 parameters meters...) are correct and
Rizici ankete: Specificnin rizika nema, osim popunjavanja upitnika rucno il elektronskim 4.2.1. Respondents opinions by question _— S 66 present at my workplace
putem na racunaru
Dobrovoljno uéesce: S obzirom da Vas nista ne obavezuje da popunite upitnik, Vase ucesce 4.2.2. Exploratory factor analysis (EFA) . 112 2. Work equipment and work machines
uanketije patpuno i 5. Re bility ¢ . 116 are appropriate for the work operations I .883
Vasa da tvujete u anketi je data popunjavanjem i slanjem 3. Responsibility assignment...... for orkpl.
ankete nazad istrazivacu na perform at my workplace.
gore navedenu adresu. S obzirom na éinjenicu da je istraZivanje anonimno, nakon $to Work 3 Work eani d . \
; va - Jorl t and work machines
posaliete upitnik 3 vasim equipment ork equipmen
odgovorima, informacije koje ste naveli ne mogu biti povuéene iz istrazivanja. are regularly controlled and inspected by .884
i i pljene informacije iz anketa bice i objavijene u the authorities.
zbirnom obliku.
Shodno tome, informacije koje identifikuju pojedinice nece biti koriscene u prezentacijamai R 4. The work equipment I use is correct, -
vijenim =
objavijenim B safe and modern.
radovima. Molimo Vas da ne navodite ni Vase ime ni identifikacione podatke u 0
upitniku. Primijent upitnici bice - . .
. . B 5. Personal protective equipment for
&uvani u labaratorijama i/ili na racunarima, i dostupni samo za to zaduzenim Slanovima !
SmartMiner tima work is comfortable and does not bother .896
Informagije koje su prikupljene putem anketa biée éuvane 2 godine nakon poslednjeg me while I work.

objavljivanja, i nakon toga
unistene.
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Project acronym:
Project full title:

Call identifier:

Type of action
Start date

WP2: User/ operator

Science Fund
of the Republic of Serbia

N 4

and-industry/2lang=en

m of Cooperation between Science and Industry

martMiner

SmartMiner

D2.3 — Data collected using a questionnaire to
assess managers in mining industry and
statistical data analysis — database

wP2
Due Date
Submission Date:
Responsible Partner
Version:

Status:

Author(s):

Reviewer/QC(s)
Deliverable Type:
Dissemination Level

User/operator and stakeholders™ issues, requirements and needs

30 November 2023
Technical faculty in Bor; University of Belgrade (TF Bor)
1.0

Final

inputs

Porde Nikoli¢ (TF Bor), Isidora Milosevié (TF Bor), Andelka

Stojanovié (TF Bor), Participating PLP2.P5-P14
Vesna Spasojevié Brki¢ (FMEL
R: Report
PU: Public
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and

st akehol

and needs 1 inputs for co-design process

D2.3. Datacollectedusingquestionnaireto assessnanagementopinion on safety climate, organizationafactors and
sustainabilityperformance/interview set of questionsupon need, measurementscalesdevelopmentand statistical
dataanalysis; database- month 7 f

Timestamp Pol
10/9/2023 10:40:20 Muski
10/9/2023 10:47:20 Muski

10/17/2023 11:16:35 Muski
10/17/2023 11:26:32 Zenski
10/17/2023 12:01:17 Muski
10/17/2023 13:36:54 Zenski
10/18/2023 0:00:27 Zenski
10/19/2023 14:02:23 Muski
10/20/2023 7:34:06 Muski
10/23/2023 18:31:56 Muski
10/23/2023 18:55:15 Muski
10/23/2023 19:14:14 Muski
10/23/2023 19:31:12 Muski
10/23/2023 19:41:26 Muski
10/23/2023 19:55:26 Muski
10/23/2023 20:10:58 Muski
10/23/2023 20:20:32 Muski
10/23/2023 20:47:13
10/23/2023 20:57:48 Muski

L

Geodine starosti

Ukupan kalendarski rad Ukupan radni staZ na tr Kvalifikacija/Struéna spiVada pezicija u organizi U toku moje karijere ne!Povreda je okarakter

46-55 26-30 5 godina ili manje VS- Visoka struéna spr MenadZment najvideg n Nije

46-55 26-30 5 godina ili manje DR- Doktorat MenadZment najviSeg n Nije

48-55 21-25 11-15 SS5S- Srednja struéna s Option 3 Jeste Teska
26-35 5 godina ili manje 5 godina ili manje MR- Magistratura/Mast Option 3 Nije

56 i vise godina 31 ili vise godina 11-15 MR- Magistratura/Mast MenadZment najviSeg n Jeste Laka
26-35 5-10 5 godina ili manje VS- Visoka struéna spr Srednji nivo menadZmei Nije

36-45 11-15 11-15 MR- Magistratura/Mast MenadZment najviSeg nJeste Tedka
36-45 11-15 5-10 VS- Visoka struéna spr Srednji nivo menadZmei Nije

46-55 21-25 11-15 MR- Magistratura/Mast Option 3 Jeste Teska
25 ili manje godina 5 godina ili manje 5 godina ili manje MR- Magistratura/Mast Option 3 Nije

36-45 16-20 5 godina ili manje VS- Visoka struéna spr Option 3 Nije

48-55 26-30 11-15 S8S- Srednja struéna s Option 3 Jeste Laka
48-55 16-20 5-10 SSS- Srednja struéna s Option 3 Jeste Laka
46-55 31 ili vise godina 31 ili viSe godina SSS- Srednja struéna s Option 3 Nije

46-55 16-20 5-10 VS- Visoka struéna spr. Option 3 Nije

46-55 21-25 21-25 MR- Magistratura/Mast Option 3 Nije

56 i vise godina 31 ili vide godina 5 godina ili manje VS- Visoka struéna spr Option 3 Nije

36-45 16-20 11-15 VS- Visoka struéna spr. Option 3 Nije

56 i vie godina 31 ili vide godina 31 ili viSe godina SSS- Srednja struéna s Option 3 Nije

Sample size: 160

0 Kraljice Marije 16,11120 Beograd

011 3302318
“‘ smartminer@mas.

smartminer.mas,bg,

m linkedin.com/company/project-smartminer

n Projekat SmartMiner

project.smartminer
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4. Comective action s always wken 930
when nagement is tokd ab
practi
5. In my workplace. 344
managers/supervisors show interest in
my safety.
7. Mamagers and supervisors express
concern if safety procedures are mol 836
adbered Lo
3. In my workpla anagement s 5
J B =8 20 1.061 15.16
blind eye to safety issoes
:'\ Management acts only after accidents 939
have ocourred.
clmularive 83993
I Certain safety mles and procedures do gon
nedt have 1o be followed 10 onder to do the 2.RRG 0E.303 778 a)|
job safiely.
E':\'|1..|||| ) rules  amd  procedures 986
regarding safery and health st work are
not practical.
3. Sometimes it is necessary o devisle 474
from safety requirements for the sake of
production.
Enc . L. T am involved in informing abowt .- .
e o . cald BS913 SO0 HIG
employees 1o IMporant Security issues
improve safety 2. 1 deal with issues of safety at work 937
at work T

Table 8. The result of the factor analysis for the assessment of the importance of sustaina

Factar

Ttem

Assessment of the importance of pa
and health af work

ted to safety

Factor

Variance -
M
loading B

Eigenvaine explained

Crombach 's&

here are good inierper

. [ S — wnlrasd

mal relations in the

92 6.007 63.607 R15 930
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WP2: User/ operator and stakehol der ¢
and needs 1 inputs for co-design process
D2.4. Structuralequationsmodel (SEM)overinginterconnectionof all assessedroupsof factors¢ modelingreport -
month 9 ¢ 4
®

of the Republic of Serbia

w :: i; . Technical factors

[ = s,
\‘ 4 SBVI_1_10  saw 1n S8 V18 S8 W16 sa v 17 a1 g 8.1 9 N
= <" Y v £y Y by - x o o
= 5] )
Y _ w Human factors
| B X L s -
Lo 7]
Project acronym: SmartMiner I p . )
Project full title: Support Systems for Smart, Ergonomic and Sustainable Mining Machinery Human faciors Y T SB_V1_sustainability i
Workplaces oo e e BED 1
Call identifier 1ku.gov.rs/poziv )7/green-program-of-cooperation- - ¥ bl Y e 1 suppo
X and-industry lang=cn Sl SEW12  SBMA3 SAVis * Safety satisfaction | 0.566™* = Sustainability
Type of action m of Cooperation between Science and Industry
Start date: e -
Grant agreement no: e M -
o
w Supe wppart Q&’
B
> Organizational
D2.4 — Structural equations model (SEM) L e
covering interconnections of all assessed )
: v ;
groups of factors — modeling report
w
= User/operator and stakeholders’ issues, requirements and needs — inputs
< 1 process . .
Due Date Figure 3. Structural model in PLS
Submission Date: 31 January 202
Responsible Partner Technical faculty in Bor; University of Belgrade (TF Bor)
Version: 1.0
Status: Final
Dorde Nikoli¢ (TF Bor), Isidora Milosevié (TF Bor), Andelka Stojanovié H .
Author(s): e i s, Figure 2. Structural model in AMOS
Reviewer/QC(s) Vesna Spasojevié Brki¢ (FMEUB) 0 Kraljice Marije 16,11120 Beograd . A .
Deliverable Type: R: Report m linkedin.com/company/project-smartminer/
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2.4. Aplication of hybrid SEM-MCDM procedure

In order to evaluate the considered operator’s workplace depending on the mining machineries they use,
operator’s opinions collected during the survey were used. The average evaluation scores for the seven
different types of mining machineris workplaces are shown in Table

Tabla 7. Summary of the average scores of mining machineries workplaces conditions to sach subcriterion
in model (Likert's seale between { and 5}

Human factors- o izational f beriteri
SCienCe Fund ) subcriteria rzanizational factors-subcriteria W -
of the Ffepuolk'o' Serbia Type of mining i workplace | HF_1 HF 1| HF 3 (OF_1|OF_|OFJ3| OF_4 OF_6 . o5 .
y Operator on Excavator | 4782 Table 9. TOFSIS rankings
& 0 Rotary excav 5 o
perator on Rotary excavator 4330 4189 ! Type of mining machinery workplace CCi Ranking
> “P er Operator on Dump truck 4850 4.400 — —
Operator on Bulldozer 2 3.95 Operator on Excavator 0.74133 2
Project acronym: SmartMiner — —— . Operator on Rotary excavator 0.43966 4
Project full title: Support Systems for Smart, Ergonomic and Sustainable Mining Machinery Operator on Loader 4768 4632 ' P - —_ _
Workplaces Operator on Grader 4719 Operator on Dump truck 058639 3
Call identifier: hitps://fondzanauku. gov./po7iv/2023/07/green-program-of-cooperation- Operator ou Other mining machine Pro Operator on Bulldozer 034310 5
between-science-and-industry/?lang=en . ey S N -
Type of action: Green Program of Cooperation between Science and Industry — Operator on Loader 086231 1
e; 2023 Sub i izl 033 0,04 0.055 30 33
]\1“51‘?‘:? k:()y i‘;{\d»::;ﬁ"i weights 0.055 0043 | 0.035 [ 0141 | 0.126 | 0.150 | 0.144 | 0.133 [ 0.148 Operator on Grader 016317 7
Grant agreement no 5151 Basad on the application of the PROMETHEE Il ranking procedure, evaluation and ranking of operator’s workplace — n —
condiotion iz given in Table 8. The prefarence level function was chosen as the best solution for the description of Operator on Other mining machine 031919 5
D2.5 — Basic decision tree developed based on

MCDM ranking techniques

the analyzed data. These data are qualitative essentizlly, and in the analysis their quantitative analogue was w
(five-degres scale from one “totaly dissagree” to five “totaly agree™). T
(Indifference threshold) and p= 1.5 (Preference threshold), ¥
evaluation by operators (Vego et al., 2008). Additionaly,
belonging to sach subcriteria.

value thresholds were chosen g =0.3
vhich corresponds to the scale which was used for fator
vlax criteria was selected based on the type of questions

D250m 2000 015000 0.10000 ) 05000 1 o000 105000 110000 015000 2 2000 07500

Figurs 5. PROMETHEE II ner-flow results

: The weight evaluation for each criterion affects the outcome 2z well, because the chosen criteria are not equally
WP2 ’L“"‘h""‘“;"‘ and stakeholders® issues, requirements and needs — inputs important. Data on weight stability intervals for every subcriterion are shown in Table 9. Stabality interval analysis
or the co-design process R . R ; s, " e st ; ozl -
B Biais 30 April 2024 Table §. PROMETHEE IT rankings iz used to assess how robust the selected preference relations are. Reevaluating the mput subcritenia can be done after
Submission Date: 30 April 2024 the stability intervals have been mterpreted. A large stab sts that even when the parameter varies
Responsible Partner Technical faculty in Bor: University of Belgrade (TF Bor) Type of mining machinery workplace ¢+ [ Ranking analysis revealed that none of subcriteria
Jentom: L3 Operator on Excavator 109623 009623 P
Author(s) Dorde Nikoli¢ (TF Bor). Isidora Milo3evi¢ (TF Bor), Andelka Stojanovié Operator on Rotary excavator 002234 -0.03310 4
3 ‘ (TF Bor), Participating PLP2,PS-P14 - = r 3 — —~
Reviewer/QC(s) Vesna Spasojevié Brkié (FMEUB) Operator on Dump truck 0.03951 0.04834 3 Criteria Suberiteria
Deliverable Type: R: Report Operator on Bulldozer 0.01048 &
Dissemination Level PU: Public Operator on Loader 032815 1 HE_L
— _ Human factors | HF_2
Operator on Grader 0.00434 7 HF 3
Operator on Other mining machine 0.01048 H OF_1
OF_2
. . - P . Organizational | OF_3
The workplace with the highest level of safety satisfaction is represented by the Operator on Loader i the 1‘;50" OF 4
PROMETHEE II ranking order, while the worlplace with the lowest ranking results is represented by the Operator B OF 5
SmartMiner - 5151 on Grader. OF &
D2.5 — Basic decision tree developed based on MCDM ranking techniques
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; - LAFmax . . LeqRecale  Lmax Recale Lmin Recalc
Time LATp [4B) (o LE [dB] Status {481 s 18] L Run[dB]
10:36:12 AM 534 534 50,6
10:36:13 AM 548 548 32,7 1054
10:36:13 AM 54,1 548 543 48 N
10:36:14 AM 538 548 54,6 104,5
10:36:14 AM 57,1 57.1 56,6
10:36:15 AM 554 57,1 573 02
10:36:15 AM 61,9 61,9 60,4 528
10:36:16 AM 61,8 61,9 61,8 03
10:36:16 AM 61,5 61,9 62,7
10:36:17 AM 65,1 65,1 64,1
10:36:17 AM 59,5 65,1 64,5
10:36:18 AM 58,5 65,1 64,7
10:36:18 AM 59,4 65.1 64,9
10:36:19 AM 593 65,1 65,2 02 2:00:00 AM 12 1 0€
10:36:19 AM S8.8 65.1 653 52,8
10:36:20 AM 54,5 65,1 65,3 03
10:36:20 AM 539 65,1 654
10:36:21 AM 53,7 65,1 65,5 Prowtna buia B6,A9601375
X E 10:36:21 AM 52,1 65,1 655
: - . T AM 55 i 65.7
Calculation of Daily VDV Exposure for Whole-Body Vibrations In accordance with: EU Directive 2002/44EG and ISO 2631-1: 1997
Operating person: Person 1 Activities: Activity 1
(overwrite "Person” Person 2 (overwrite "Activity" Activity 2
P | with names) Person 3 with descriptive text) Activity 3
Z, Person 4 Activity 4 Exposure limit value: 21
i Person 5 Activity 5 Exposure action value: 9,1
Person 6 Activity 6
-
Person 7 Activity 7
Person 8 Activity 8
Person 9 Activity 9

Person 10 Activity 10

Dijagre

m/sM,75
m/s",75
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Measurement instrument

Measuring variables

Calculated/Compared to

TROTEC PC 220

Particle sizes:

0.3pm, 0.5pm, 1.0pm, 2.5um, 5.0pm,

10pum
AT(°C)

e Limit value in relation to the 24-
hour PM2.5 standard

¢ Limit value in relation to the
annual PM2 .5 standard

HUMAN-VIBRATION ANALYZER V31

Move on three orthogonal axes:
awx.,
awy
awz
aw(Vec)
MTVV

* Daily exposure limit - eight hours;
A(8)

¢ Daily action value of exposure -
eight hours; A(8)

DIGITAL ALMEMO D6 SENSOR / AHLBORN
ALMEMO 2590-2A/4AS

CO2 [ppm], KGVINO2 [ppm], KGVI
$02 [ppm], CO2 [mg/m3], KGVI NO2
[mg/m3], KGVI SO2 [mg/m3]

¢ The limit values
¢ Short-term limit values (KGV)

HD2010UC/A Spectrum Analyzer Interating Sound
Level Meter

LCpk — peak sound pressure value
LAeq — equivalent noise level

LAFp — sound pressure

® Ppeak - peak value of sound pressure
(maximum value "C" of frequency-
weighted current sound pressure)

o Larxsn - daily exposure level of to
noise (dB(A) in relation to the
reference value of 20puPa)

® LaEx15mn-15min level of noise
exposure

¢ Larxsn- weekly exposure level to
the noise

TESTO 340 FLUE GAS ANALYSER FOR
EMISSION MEASUREMENT

ppm CO, ppm NO, % CO2, °C FT,
ppm NOx

¢ Limit values in relation to STAGE
I...V, year of engine production and
engine power

CREALTY CR-SCAN 01

Operator’s 3D model

¢ Anthropometric measurements

Noise, ppm, gases,

temperatures, humidity

Exhaust gases

Vibrations




