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PREFACE

You are readingeverieenth anniversaryProceeding®f CROLAB conferentABORATORY
COMPETEN@BZ2? that is taking place &m 9" to 12" of November 2022n Cavtat

Conference is dedicated to competence and conence of laboratories in order to achieve
cooperation and contacts between laboratories and government bodies but also with
laboratories from neighbouring countries, members and future members of EU.

Conference includes lectures, poster presentations and round tables with very actual
engaging topis. Beside interesting programme conference participants will have time for
discussions , meetings of Clubs (KIL, KAL, KUL and KIC) and pleasant frieGdstép in

PREDGOVOR

Pred Vama je knjigaradova sedamnaesteCROLABve konferencije KOMPETENTNOST
LABORATORIJA 202}i + } ET A dgdi2. studenogau Cavtatu

A Ai 8YA vi i %o keipeteninosti i konkurentnostiaboratorija Hrvatske u regiji u
T oi] Ju}Ppu ] *u@E vip ] I}vE 18 « o }E $}E]i]lu edoni v]Z |
luoi o V] h X

<}v( E v ]i } pzA % E A Vi U %}*8 E %E | v§ ]i ] }IEuPoO
zanimljivim temama.

Osim zanimljivin predavga sudionici konferencije imat vremena i za rasprayesastanke
klubova(KIL, KAL, KUKiCte pP} v  (E pd Gawtatu

Editors/ Urednici

Lovorka Grgec Bermanec
Davor Ljubas

-8- LABORATORY COMPETENCE 202
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UPORABA (CERTIFICIRANIH) REFERENTNIH
MATERIJALA U MJERNOM POSTUPKU

A. 5DNLU
Nastavni zavod za javno zdravstvo SplitstkoD OPDWLQVNH aXSDQLMH
Vukovarska 4621000 Split, Hrvatska
6YHXpLOLAQL RGMHO JGUDYVWYHQLK VWXGLMD 6YHXpL
5XyHUD %RAaNRYLUD 6SOLW +UYDWVND

E-mail: anita.rakic@nzjzsplit.hr

6DAHWDPHNGDQ RG JODYQLK FLOMHYD PMHUQRJ SRVWXSND MH SUXabDQN
SRX]GDQLP PMHUHQMLPD SULNODGQLP ]D RGUHYHQX QDPMHQX .DNR VF
]D PQRJH RGOXNH NRMHK MMWOLH pPO QMOLWUBXBRMHED L HNRQRPVNH YULMH
PMHULWHOMVND XVNODYHQRVW SUHGXYMHW |]D QMLKRYR JOREDOQR S
NRMLPD MH PMHULWHOMVWYR QHL]RVWDYYRGRG ©© QDBLLOWM R RO LY HPLAL M}
EROHVWL GR DQDOL]H ELROR&NLK X]JRUDND OMHUH NRQWUROH NYDOLW
kvalitetniju uslugu i/ili proizvod pouzdane kvalitete.

Osiguranje kvalitete rezultata u ispitnom ili umjernom laboratoriju provodi se primjenom validiranih metoda te
GRNDJLYDQMHP VOMHGLYRVWL L SRQRYOMLYRVWL UH]XOWDWD NRULaWF
i vanjske mjere kontrole lalitete.

.9$41267 5()(5(1712* 0$7(5,-$/$

Upravljanje kvalitetom izmgu ostalog ukljuuje razvoj sustava kvalitete te njegovo definiranje i primjenu,
nadzor nad njom te korektivne mjere koje vode njegovu ungmrje. NatajngL Q VH SR Viawjekvalit@eR Y H
laboratorijskog rada i kontinuirano procjenjivanje kvalitete mjernih rezultata. Mjere kontrole kvalitete rada u
laboratoriju korisniku laboratorija osiguraju kvalitetniju uslugu i/ili proizvod pouzdane kvalitete.

Primjena (certificiranih) referew QLK PDWHULMDOD MH @LURND RG VYDNRGQHYQH Ol
rezultata mjerenja do procjene mjerne nesigurnosti i verifikacije metode kao i u postupcima validacije metode. Na
taj najin se osigurava tmost i preciznost dobivenih rezultat®y LVWR WDNR NRULAWHQMH FHUWL
PDWHULMDOD SUXA&D XYLG X HYDOXDFLMX PMHUQLK UH]XOWDWD

Referentni materijal RMEKRPRJHQ PDWHULMDO VWDELODQ V RE]JLURP QD MHGQ|
pripremljen je na nfin da bude prilgo yen svojoj planiranoj upotrebi u postupku mjerenja. Specificirana svojstva
mogu biti kvantitativna ili kvalitativna.

Certificirani referenti materijal (CRM}treferentni materijal kojeg karakterizira mjeriteljski sljediva procedura
1D MHGQR LibdrarMH svbjstsv@,HFéen je sa certifikatom o analizi referentnog materijala u kojem je
QDYHGHQD YULMHGQRVW VSHFLILFLUDQRJ VYRMVWYD SULGUXaHQD PMtE
i stabilnost dvije su kljime karakteristike svalg certificiranog referentnog materijala (CRM).

Za umjeravanje mjernih ufgja, za evaluaciju mjernih postupaka te za unutarnju ili vanjsku kontrolu kvalitete
rezultata koriste se (certificirani) referentni materijali. Isto tako, oprema koja se koristijgaavanje i mjerenje,
uklju wju @i opremu za poméQD PMHUHQMD ]D NRMX VH GR®maddhosStprefzrdstH QM LY D Q
rezultata umjeravanja i mjerenja mora biti umjerena prije upotrebe, radi dokazivanja sljedivosti.

KOMPETENTNOST LABORATORIJA 202 -9-
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Provoienje unutarnjimjera kontrole kvalitete rezultata provodi se ngmako je dostupan referentni materijal,
WDGD VH UH]XOWDWL GRELYHQL YL&aHWWYMXNRB HI QO DU RrRretéNad) [PNDIMMGHQR:
NRMX PR&HPR VP DW U DiwSvakdstaxi¥tikizn [k noMd$tGparifednd te vrijednosti znak je sustavne
SRJUHANH NRMX QXaQR WUHEDKINQRQLWL SULMH QDVWDYND DQDOLWL
Vanjske mjere kontrole kvalitete rezultata mogu se provoditi kroz tri vrstladeoratorijskih studija: studija
izvedbemetode, studija osposobljenosti laboratorija i studija certifikacije materijala. Sve se to kao i kod unutarnjih
mjera kontrole kvalitete provodi uporabom referentnog i certificiranog referentnog materijala, [statisti

analizom i nezavisnim vanjskim ogjgvanjem.

II. MJERITELJSKA SLIEDIVOST

OMHULWHOMVND VOMHGLYRVW YD&QD MH X VYLMHWX UHIHUHQWQLK PI
PMHUQD MHGLQLFD 6, OHYyXQDURGQL VXVWDY MHGLQLEHKp iBkojelGHILQLUD

se mogu izvesti sve druge Sl jedini&tika 1

S|
aQ

Sl. 1. Mjerne jedinice

Mijeriteljska sljedivost]QDpL GD PMHUHQMD PRJX ELWL VPLVOHQR XVSRUHVyHQL
YULMHPH RG VWUDQH UD]JOLpLWLK OMXGL NRULVWHUOL SUL WRP UD]O
referentni materijal kroz dokumentiran i neprekinut lanagenavanja, unatrag do Sl jedinice mjerenje, od kojih

VYDNR XPMHUDYDQMH GRSULQRVL PMHUQRM QHVLIJXUQRVWL 1D WDM
HWDORQD EXGX SRYH]DQL V UHIHUHQWQLP HWDOR @hdmneeDnjgthéa RM UD]L
YHOLpPLQH

=D IL]LNDOQH YHOLPLQH XWYUYyHQL VX SULPDUQL HWDORQL QD PHyXC
PMHULWHOMVND VOMHGLYRVW VH QDMpH&UH RVWYDUXMH XSRUDERP F
umjeravaQ M X IL]JLNDOQLK X RGQRVX QD NHPLMVNH L ELROR&NH YHOLpPLQH
XVSRUHYyXMX YHOLpLQH D SUL NHPLMVNLP XPMHUDYDQMLPD XPMHUDYD
QDMpHE&UH RGUHYLYDQMHQNWRDLOMBH LAHNOHM MR FEROQMHPLML REXKYDUD C
NHPLMD RNROL&D NOLQLpND NHPLMD NHPLMD JUDYHYLQVNRJ PDWHUL
VOMHGLYRVW X RYRP SRGUXpMX RVWYDUXMBRNMNH MRIRK EHW W h LIVMAL H DAQYD
u kojima je poznata koncentracija referentnog materijala. Stupanj u kojemu referentni materijali osiguravaju
mjeriteljsku sljedivost ovisi o vezi s vrijednostima dobivenim s usporedbama s referentnim materijalokoili pre

veze s vrijednostima samih referentnih etalona.

'DNOH XPMHUDYDQMH VH SRVWLAH LJUDYQRP XVSRUHGERP V HWDO
FHUWLILFLUDQLP UHIHUHQWQLP PDWHULMDOLPD V FLOMHP XWYUyLYDQI

HijerarhijaumMMHUDYDQMD XNOMXpXMH

-10- LABORATORY COMPETENCE 202
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- PHYyXQDURGROHYWOPIDQM G QL XUH G BueaX Wierdatioral Bed Adibkl et Mesyres

%,30 RGJRYRUDQ MH ]D XVNODYLYDQMH UD]YRMD L pXYDQMH SUI
XVSRUHYLYDQMH QD QDMYL&ARM UD]JLQL

nacion#ni mjeriteljski instituti tVX QDMYHuUL DXWRULWHWL PMHULWHOMVWYD X C
HWDORQLPD NRML VX L]JYRU VOMHGLYRVWL ]D RGJRYDUDMXUOX IL]L
primarne etalone (CRM, RM).

- umjerni laboratorj + X RGUHVYHQLP YUHPHQVNLP LQWHUYDOLPD XVSRUHYV
UHIHUHQWQLP HWDORQLPD NRMH MH XPMHULR QDFLRQDOQL PMHU
UH]XOWDWD GR 6, MHGLQLFD DQDOLWLpPpNL VWDQGDUGL NHPLNDO!

5D]LQD FHUWLILFLUDQMD L |DKWMHYL |[D PMHULWHOMVNRP VOMHGLYR
VPMHUQLFH ,62 , 62 ,(& L ,62 YRGLD RVLIXUDYDBoveX VWDQGTL
BURL]YRYDpL UHIHUH QWkQrismcimddastautl Ceifldd oRRalizD(COA), a koje informacije o
CRM-X WUHEDMX VDGUADYDWL GHILQLUDQH VX X JRUH QDYHGHQLP ,62 VF
BH]XOWDWL XPMHUDYDQMD SUHNR UHIHUHQWQLK HWDORQRtiLOL UHIH
podatak 0 mjernoj nesigurnost uz podatke o mjeriteljskoj sljedivosti. Sukladno zahtjevima 1SO 17034, osim
certificiranih vrijednosti za CRM, u COA trebaju biti navedene i vrijednosti za mjerngunaest povezane sa
svakim dijelomDQDOL]H .Rislupd Bddblz@ovbrema gore odozdo prema gore (bogbmup approach
PMHUQH QHVLIXUQRVWL |IDKWLMHYD DQDOL]X VYLK L]YRUD QHVLJXUQRY\
SURFHVX SUXaDMXiuL SRYMHUSHIQMH X SRX]GDQRVW PMHUHQMD

Calibration Hierarchy

GereiCorlarencelon Definition of S| basa T ilit
o mass unit raceabilit

Weights and Measures Chain

kilogram (kg)
o

International prototype SMALL
International Bureau of of the kilogram MU
Weights and Measures

Plalinum-irickum cylinder

l

National Metrclogy = Primary Natonal Stancarc
Institutes Platinum-inidhum cylinder

l

National Metrology |  Secondary Standarcs
Institutes Stainless steel cyiinders

National Metrclogy

Institutes Working Stancarcs
Mass calibration Stainiess stee!
aboratones

l

Commercial Mass

Science. Standards G2
Industry, INCREASING
Commerce Weighing Instrument MU
Calibrations

Sl. 2. Lanac mjeriteljske sljedivosti

KOMPETENTNOST LABORATORIJA 202 -11-
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9DAQL pLPEHQLFL SULOLNRP RGDELUD L RFMHQH UHIHUHQWQRJ PDWHU
Nacionalni mjeriteljski institut.

VNODGLAWHQMD

yLVWRUD UHIHUHQ\NMERPMDPHWHKQDOWD ]1D RGUHYLYDQMH pLVWRUH
Sljedivost- referentni materijalkoji su izravno sljedivi do primarnih referentnih materijala, koje izdaje
lota

Stabilnostt VW XGLMH VWDELOQRVWL SURYRGH VH SUHPD ,62 YRGLpX
dugotrajne studije koje pokazuju utjecaj refli QW QRJ PDWHULMDOD QD XYMHWH VNOTL
WHPSHUDWXUX MHU MH PRJXUD GHJUDGDFLMD WLMHNRP GXJRURDC
Dosliednost XVSRUHYLYDQMH NRQ]JLVWHQW Q RV Viski Hodfiu praizdc@m)QiR J PDWH U
Homogenost SURYMHULWL KRPRJHQRVW WM MH OL SURL]JYRG FHUWLILH
YLAH ERpLFD LOL DPSXOD X VHULML SURL]JYRGQMH
IHLVSUDYQR SULSUHPOMHQ LOL QHGRYROMQR GRNXPHQWLUDQ UHIHU!
ODAQR QHJDWLYQLK UH]XOWDWD LOL QHWRpPQH NYDQWLILFLUDQH YULM|

[11. PRIMJENA | DOSTUPNOST (C)RMa

3RX]GDQRVW UH]XOWDWD NHPLMVNH DQDOL]H XYHOLNH RYLVL R UHIHL
potrebno nabavljagtRG NRPSHWHQWQLK SURL]YRYDpD OQRJH DQDOLWLPNH PHWF
NRQFHQWUDFLMH pLVWRi{H |JD NYDQWLWDWLYQH VYUKH

kiseline za mjerenja u kalorimetru, ulja za viskozitet za viskozimetre Stiéta 3.

Ovisno o aktivnostima laboratorija mogu se u radu kori&fiftd | OQ(CYRIMM/thpr.: standardi za pH vrijednost,
elektRSURYRGOMLYRVW DPRNVLFLOLQ WULKLGUDW ]D WHVW JXELWND PD

renses

Cannabinoids

Certified Reference

Materials and Standards

o
E’
-/’:
» ® Iy
—— s 4 5
- ST
/
al|

Sl. 3 Primjeri (C)RMa

Zainvitto GLMDJQRVWLpPpNH PHGLFLQVNH XUHYyDMH SULKYDWOMLYL VX VOMI
NRULAWHQMH FHUWLILFLUDQLK UHIHUHQWQLK PDWHULMDOD &50
-12-
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- NRULAWHQMH PHYyXVREQR GRJRYRUHQLK VWDQGDUGDe bdDdviPHWRGD
zainteresiranih strana.

1D QWHUQHWX SRVWRML Y Ltdtps:/Roméar. ®R/G&ElEaHEpabiliti€xs S lalityand
requlatoryy R FHUWLILFLUDQLP UHIHUHQWQLP PDWHULMDOLPD NRMD VOXAaL I
SURQDODAHQMX UHIHUHQWQRJ PDWHULMDOD NRML LP MH SRWUHEDQ Q¢
i emisija, radiokemijskin andl]D 6 DGUA&DM ED]H REXKYDUD QD]JLY FHUWLILFLUDQR
SURL]YRYyDpD RSLV FHUWLILFLUDQRJ UHIHUHQWQRJ PDWHULMDOD FHU
VYRMVWYD FHUWLILNDW L]JYMHAWDM R VXNODGQRVWL UHIHUHQFH

LITERATURA

[1] HAA-Up-1/3 Sljedivost rezultata mjerenja, Hrvatska akreditacijska agencija, Zagreb

2] -&*0 OHYXQDURGQL P M#+RWIQRN QM MVNR SUiM HPROMRRYL L SULGUXAHQL QD]JLY
[3] HRN EN ISO/IEC 17025 Ofii zahtjevi za osposobljenost ispitnih i umjernih laboratorija

[4] HRN EN ISO 15189 Medicinski laboratoriftZahtjevi za kvalitetu i osposobljenost

[5] ILAC P10 ILAC Policy on Traceability of Measurement Results

[6] 1SO Guide34:2009- General requirements for the competence of reference material producers

[7] 1SO Guide 33:2015Reference materials. Good practice in using reference materials

[8] 1SO Guide 31:2015Reference materiald Contents of certificates, labels aadcompanying documentation

[9] 1SO Guide 35:2017 Reference materiald Guidance for characterization and assessment of homogeneity and stability

[10] 1SO 17034:2016 General requirements for the competence of reference material producers

[11] https:/erm.jrc.ec.europa.eu/graphics/cms_docs/erm9_croatian.pdf, 07.02.2022
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AKREDITACIJA - ,167580(17 32'54a.(
SIGURNOSTI PROMETA

D. Primorac i K. Balta

Institut za akreditiranje Bosne i Hercegovine, BATA
%XOHYDU OH&H 6HOLPRYlL00@3arajevo / DPHOD &

E-mail: Drazan.Primorac@bata.gov.ba

6DAHWONDQMH VLIXUQRVWL SURPHWD L X]JURND QH]JRGD MDVQR XND]X
kao sustav koji se sastoji od tri odvojena podsustasesta, vozilo,jovjek. yovjek je taj koji svojim osjetilima

SULPD REDYLMHVWL YH]D Qkbzufe]d&je aduipLiP EH-DQ E N D W Q D /W /imBedik kb)i & HVWD |
treba biti dobro projektiran i izveden kako bi se smanijio broj nezgoda. Vozilo se sastoji od elemenataltoji utje

na sigurnost prometa, a dijeli ih se na aktivne i pasivne, odnosn@psenanjuju moguinost nezgode i oni koji
XEODADYDMX SRVOMHGLFH SURPHWQH QH]JRGH 6YL RYL HOHPHQWL Fl
aktivni i pasivni elementi vozila koji utpX QD VLIJXUQRVW SURPHWD SREGGLMHAaX RF
mejunarodnim normama to jest trebaju biti provjereni odgr&rane.

Akreditacijom se utviuje, u sukladnosti s m@narodnim normama, tehfiia kompetentnost i integritet
RUJDQL]DFLMD NRMH SUXADMX XVOXJH RFMH® keifikacjd/ DspeékiO DG QR VW
XPMHUDYDQMH 'DNOH DNUHGLWDFLMD VH PR &Him\nBroharvanAkidditatid® R YLG S
je nepristran i objektivan proces, ujedea u svijetu, kojeg provodi ti@ strana i koji nudi najjednostavinij

najtransparentniji i najprihvé@niji najin osiguravanja vjerodostojnih i pouzdanih rezultata ocjenjivanja
sukladnosti.
I. UVOD
JJYMHER JOREDOQRP VWDWXVX VLIXUQRVWL QD FHVWDPD NRMH MH

jeJRGLAQML EU RjpvawuptoMe@ daseydd X,35 milijuna. Ozljede u prometu sada siiwodjgca ljudi
X GREL RG GR JRGLQD 7HUHW QHVUD]PMHUQR VQRVH SMH&DFL EL
zemljama u razvoju. Ako se ovak&rend nastavi, prometne nezgoie do 2030. godine biti peti npif @uzrok
smrtnosti ukupne svjetske populacijgestaliji od AIDSa, raka plua i dr.
, ]JYMHAUH SRND]XMH GD VH SUREOHP SRJRUADYD %URM ViRbda?VQLK VOX
JRGLAQMH MH JRWRYR OMXGL NRML SRIJLEDMX QD VYMHWVNLP FHVW
OMXGL NRML SUHWUSH R]JOMHGH NRMH LP PLMHQMDMX A4LYRW V GXJ
RQHVSRVREOMHQERPHIMDY D YYDPRW YRIGLQH 2YL JXELFL X]JLPDMX RJURPI
7UR&DN RGJRYRUD QD KLWQH VOXpDMHYH ]J]GUDYVWYHQH JDAWLWH L Ol
VYMHWVNL VX VH pHOQLFL REYHIIMHYBUHIRORYDWLKE SRR PHPAUQL®L R HM
,JYMHEUHD: #WH YHO X JRGLQL SRND]DOR GD MH QDSUHGDN SUHPDC
JRGLQH 1DURPLWR MH ELWQR ELOR SRGX]J]HWL DNWLYQRWWL X JHPO
X SURGORVWL pLQLOH JHPOMH V YLVRNLP GRKRWNRP OHYyXQDURGQH V
VWYDUDQMH JUDGRYD L SURPHWQLK VXVWDYD NRML VPDQMXMX RYLVQ
projektiranju sigurnih cesta, me@APHQWX VLJIJXUQLK SURPHWQLFD WHKQLpPNLP XVLC
GLMHORYD YR]LOD XVDYU&DYDQMHP WHKQLpNLK SUHJOHGD YR]LOD LW
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7THPHOMHP RYRJ L]YMHauD QDSUDYOMHQL VX PHYyXQDURGQL L UHJLRQCL
kvalitete, QRUPL]DFLMD DNUHGLWDFLMD PMHULWHOMVWYR L QDG]JRU QDG V
implementaciju.

2YLP UDGRP VH aHOL SRND]DWL QD NRML QDpLQ DNUHGLWDFLMD GRS
QHVUHUD &XWRWLEDNRYRJ UDGD UH SRNX&aDWL QD PDORP X]JRUNX ED]LL
%RVQH L +HUFHJRYLQH QDSUDYLWL NRUHODFLMX L]JPHYyX WHRUHWVNLK
akreditiranja tijela za ocjenu sukladnosti koje prdivinstitut za akreditiranje Bosne i HercegowviBATA.
O9MHUXMXuUL GD NDS PRUD VDGUAL VYH HOHPHQWH PRUD X FMHOLQL D
SULPMHQMLYD QD FLMHOR SRGUXpMH (XURSVNH DNUHGLWDFLMH L aLUH

II. AKREDITACIJA

Akreditacijom se utviuje, u sukladnosti s m@anarodnim normama, tehjiia kompetentnost i integritet
RUJDQL]DFLMD NRMH SUX&DMX XVOXJH RFMHQMLYDQMD VXNODGQRVW
umjeravanje. Dakle, akredita®iD VH PRAH NRULVWLWL NDR ¥in@Ram. BkeeditacfaN OD G QR
je nepristran i objektivan proces, ujedma u svijetu, kojeg provodi ti@ strana i koji nudi najjednostavniji,
najtransparentniji i najprihv@niji najin osiguravanja vjedostojnih i pouzdanih rezultata ocjenjivanja
VXNODGQRVWL > @ 'UaDYQD DidjerkGnipatenthastlvea Kivz protEsDuzajabrihog
ocjenjivanja, potpisuju sporazume s KM, u podrypu akreditiranja certifikacijskih tijela i tijela a&
verifikaciju/validaciju te s ILAGom, u podrypu akreditiranja laboratorija i inspekcijskih tijela. Ovaj sustav
GRSULQRVL XVXJODabyYybQMxXx ubGb bNUHGLWDFLMVNLK WLMHOD X FLMH
tijelima. Zahvaljujuii tome proizvodi i uslugepLMH MH LVSLWLYDQMH LQVSHNFLMD LOL FH
okviru IAF-a i ILAC-a mogu biti prihvagni bilo gdje u svijetu s jednakim povjerenjem.

[ll. SIGURNOST U PROMETU

3URPHW NDR YUOR VOR&HQD SRMIVYSRMRYH NRHOLNW @RK XL W XD F L M
SURPHWD L X]JURND QH]JJRGD MDVQR XND]XMH GD VH FHVWRYQL SURPH)
odvojena podsustavaF HVWD YR]JLOR pRYMHN YRYMHN MogvijasDwezahRoa prilkk¥ RMLP RV
QD FHVWL &WR XND]XMH GD MH VYLK pLPEHQLND QDMYDAQLML &HVWD
NDNR EL VH VPDQMLR EURM QH]JRGD 9R]LOR NDR SULMHYRI]Q®R VUHGVW
WDM NRML QMLPH XSUDYOMD O9R]JLOR VH VDVWRML RG HOHPHQDWD NRN
SDVLYQH RGQRVQR RQH NRML VPDQMXMX PRJIXUQRVW QH]JJRGH L RQL N

_p—

y

( ¢ \; v
//‘(W/\} Cve
t‘\\ X - 4 ’

— —

cc

cv
y £y R Y MH#Gesta; V+Vozilo

Sl. 1. Venov dijagram
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80RJD WLMHOD GUADYQH XSUDYH L UHIJXODWRUQLK WLMHOD NRMD SU|I
X RYRP NRQNUHWQRP VOXpDMX ]D FHVWH L YR]JLOD MH GD RVLIJXUDMX I

[11-1 YIMBENICI SIGURNOSTI U CESTOVNOM PROMETU

I - YyRYMHN NDR pLPEHQLN VLIXUQRVWL SURPHWD

YRYMHN NDR YR]Dp X SURPHWX VYRMLP RVMHWLOLPD SULPD REDYLMHV
L SURPHWQH SURSLVH RGUH{yXMH QDpLQ NUHWdyQrivdst proRptapullec} G VY LK
PLPEHQLND ApRYMHN?® MH QDMYDAQLML 3UL UD]JPDWUDQMX SRQD&DQMD
WRJD GD GIHRYWR{BWDYD NRML QD RVQRYL GRELYHQLK REDYLMHVWL GRQ

UVYUKX RYRJ UDGD QLMH SODQLUDQD DQDOL]D pRYMHND NDR pLPEHQ!

I - 9R]JLOR NDR PpLPEHQLN VLIXUQRVWL SURPHWD

Vozilo je svako prijevozno sredstvo namijenjeno za kretanje po cesti osim pokretnih kedicaotora za
QHPRUQH RVR fritvazna Erétistav@d. ORWRUQR YR]JLOR MH YR]JLOR NRMH VH SRN
motora i koje je prvenstven@ DPLMHQMHQR ]D SULMHYR] RVRED LOL WHUHWD QD FH)\
vozilakojaVH NUHUOX SR WUDpPpQLFDODWLIK LVIRBRWDKXDSMHA&D

6YRMRP NRQVWUXNFLMRP L HNVSORDWDFLMVNLP J]QDpDMNDPD XWMH|
VWDWLVWLPpNLR SBGBPHRPDQLIO® QHVUHUD VPDWUD VH GD LP MH X]JURN V
OHYyXWLP WDM SRR/YWRWMDMHWHV|ID) BWL RpHYLGX QDNRQ SURPHWQH QHVUF
SDUDPHWUL YR]JLOD NDR XJURPQLND SURPHWQH QHVUHUH 8]LPD VH X R
QHNRJ GLMHOD SRWSXQR RW N D ]¢ispixdhdstHkakye Sy Deltbboljhb efikBRInbbtshstdavd VO 1
]D NRpHQMH QHVWDELOQRVW YR]JLOD SULJRGRP NRpHQMD L VO X YHO

I11-1.2.1 Aktivni elementi sigurnosti vozila

8 DNWLYQH HOHPHQWH XEUDMDMNXRUHYWRYIDO IV HR Q]IDp NG D M X alHPONWDX VP I
nastanka prometne nezgode. U tu skupinu se ubrajaju [5], [6], [7], [10]

- NRpQLFH XSUDYOMDpPpNL PHKDQL]DP JXPH VYMHWORVQL L VLJQDO
YR]DpD NRQVWILDXNFLRNDHVUMWSHDM QBIDND XUHYDML ]D JULMDQMH KO
XQXWUDAQMRVWL YR]LOD YLEUDFLMD YR]LOD L EXND

$NWLYQL HOHPHQWL VLIXUQRVWL VSUMHpPDYDMX QHVUHUOX L UH]XOWD

VPMHUQLFHVIPVSR®PDWMH SRYUDWQH LQIRUPDFLMH XSUDYOMDpPD DOL L
GLQDPLpNLP SRQDADQMHP YR]LOD L LIEMHIJDYDQMHP SUHSUHND .RQWU
SULMHQRVX NUHWDQMD XS U DEOM.IMHWVPVQ 1/ IN R R/|DpHD R WVIQ WJWHERWRJHE Q R N
SRYUGLQH FHVWH QD SULPMHU NOL]DYRP SRYU&ALQRP 6LIXUQRVW NR
samo na ravnoj cesti nego i u zavojima. Aktivne sigurnosne komponente mogu sitipnagigurnost putovanja,
XYMHWQX VLIXUQRVW SHUFHSWLYQX VLIXUQRVW WH VLIXUQRVW YR]D
YRYHQMX aDVLMH RYMHVD XSUDYOMDpPD L NRpQLFD D YLGOMLYD MH
siguUQRVW YLGOMLYD MH NDR SVLKRORANR VWDQMH YR]DpD NRMH RYL
NOLPDWVNLP XWMHFDMLPD 3HUFHSWLYQD VLIXUQRVW R]QDpDYD UD]L(
XVUHGRWRpXMH VH QDHR®PWHIPPO | RSIRDRY ITHIVMXM M UWH LJUDYQRP L QHL]JUD
L RSXaAWHQ YR]Dp SUHGXYMHW MH ]D VLIXUQLMX YRAQMX MHU RVRED NF
YR]Dp
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111-1.2.2 Pasivni elementi sigurnosti vozila

3DVLYQL HOHPHQWL VX RQL X NRMH VH XEUDMDMX UMH&HQMD NRMLPD
LVWH GRyH D WR VX
- NDURVHULMD YUDWD VLIJXUQRVQL SRMDVHYL QDVORQL ]D JODY.
spremnika, rezcervRJ NRWDpD L DNXPXODWRUD RGERMQLN L VLIXUQRVQL |
.DURVHULMD VH MR& ]JRYH L &NROMND SULpYU&AUHQD MH ]D RNYLU RG
SXWQLND 1XaQR MH GD NDURVHULMD EXGH HODVgmopeQt® dabgUVWD R
DHURGLQDPLPQRJ REOLND 3UHGQML GLR NDURVHULMH VOXAL ]D VPMH
vwubaQML ]D VPMHAWDM SUWOMDJH 9UDWD PRUDMX L]JGUADWL VYH
karoserije. SiGUQ RVQL SRMDVHYL QDMYDAQLML VX HOHPHQW SDVLYQH VLJIXU:
VSUMHpDYD XGDUDF JODYRP YR]DpD X YMHWUREUDQVNR VWDNOR L LC
LQVWUXPHQWLPD 8] VLIXUQRVQH SIFOMDLYWXHN R MYLIPDQ M H/ X DLG R DY QWY IW H U
SRGXSLUDQMHP YUDWD L JODYH 3UL XGDUFX X VWUDAQML GLR YR]LOD
L JODYH .DNR VX YMHWUREUDQVND VWDNOD X]HWRQDRWRFH ND VHYERYI
XGDOMHQRVW L]PHYyX JODYH YR]DpD L YMHWUREUDQVNRJ VWDNOD 3ROF
WRJD a&WR SUL XGDUX PRWRU SRGQRVL QDMYHUL GLR NLQHWLpPpNH HQHU
=D UHJHUYQL NRWDp VH VPDWUD GD MH QDMEROMH GD MH X SUHGQMH|
RGQRVQR RGERMQLFL LPDMX IDGDUX DSVRUELUDWL GLR NLQHWLpPpNH HQ
dio vozila na kojima premaRWUHEL LPDMX JXPHQH HOHPHQWH 6LJXUQRVQL JUDpPC

DXWRPDWVNL NDGD MH L]JEDpHQ L] XSUDYOMDpPNRJ NROD LOL SUHGQMH
GRpHNDR WLMHOR SXWQLND

I - &HVWD NDR pLPEMetaN VLIXUQRVWL SU

&HVWH NDR RVQRYD QD NRMRM VH RGYLMD SURPHW PRUDMX VH SUR
odgovaraju svojoj namjeni i zahtjevima sigurnosti prometa. Radi ispunjavanja zahtjeva sigurnosti prometa,
QDGOHAQR WLMHORUFOMHHNWWN K XM E8 RF MWD SRGYUJQXWL VXVWDYX UHYL
sustavu provjere sigurnosti (RSI). [4]

&HVWD QD VLIXUQRVW SURPHWD SRQDMYLaAH XWMHpH WHKQLpNLP UM
JOHGLaAWD VLIWDQRNMQLENRRIHGRVWDFL FHVWH QDVWDMX SUL QMHQRI

XWMHFDM NRQVWUXNWLYQLK HOHPHQDWD GROD]L GR L]JUD&DMD SUL F
RELOMHEWMD FHVWH

&HVWX NDR pLPEHQLND REUGMERMWLRLMSURPHW

- WubvbD FHVWH WHKQLpNL HOHPHQWL FHVWH VWDQMH NROQLND |
]JDSUHNH RGUADYDQMH FHVWH

IV. STANJE SIGURNOSTI PROMETA U BOSNI | HERCEGOVINI

U sukladnosti s prikupljenim statigim SRGDFLPD RG QDGOHAQLK LQVWLWXFLMD )83 N
MUP RS i MUP Briko Distrikta), na bosanskohercegdikin putevima/cestama u protekloj 2021. godini dogodilo
VH XNXSQR SURPHWQLK QH]JJRGD RG NRMLKs poginginE b2DjéeHidH Q R {

~

RVREDPD WH SURPHWQLK QH]JJRGD V PDWHULMDOQRP a8WHWRP 6P
]JDGRELOR WH&H LOL .@OINGH WMHOHVQH RJOMHGH

Prema zvanmim statistikama, stopa smrtnosti u prometu u BiH je okdJ8pginulih na 100 000 gfana. To
MH RNR WUL SXWD YLaAH QHJR X |[HPOMDPD |DSDGQH (XURSH $QDOL]H SF

PLOLMXQD % JRGLAQMH SUH-NR DNRYRH XREXLAQRHEDLYW'BNXSQL WURAEI
lije QM D @Rjéiwdy¥ine, administrativni rad, gubitak produktivnosti itd. [12]
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UklupHQMH FHVWRYQH PUHAH %RVQH L +HUFHJRY L Q HisXjerseRSWAN X WU D Q
tehnologija, tehnfxo - W H K Q R O R & NiLilrilGgriswi QMK \akd Bilsé pofighd novevaliteta, sigurnost
L EUJLQD XVO XJDée odtvari h¢Hdagatrddridstitucionalnog i organizaciondanja.

V. INSTITUT ZA AKREDITIRANJE BOSNE | HERCEGOVINEBATA

Institut za akreditiranje BosneHercegovine, BATA (u daljem tekstu BATA), u sukladnostiZzakonom o
DNUHGLWLUDQMX %RVQH L +HUFHJRYLQH MH WLMHOR JM]SURYRyYHQMH
BATA sudjeluje u radu europskih (Europeanageration for AccreditatioEA) i PHYXQDURGQLK RUJDQL]
za akreditaciju (International Laboratory Accreditation CooperdtiéC). Potpisnik je Multilateralnog
sporazuma s Europskom akreditacijom (EA MLA) u akreditacijskim shemama: Ispitivanja (EN ISO/IEC 17025 i
EN ISO 15189), Umjeraanja (EN ISO/IEC 17025); Inspekcija (EN ISO/IEC 17020); Certifikacije proizvoda (EN
ISO/IEC 17065).
U periodu od svog osnutka, 2002. godine, BATA je akredititdl4 tijela za ocjensukladnosti, okojih 87
ispitnih laboratorija , 11 umjernih, 6 cerkificijskih tijela, 66 inspekcijskih tijela i 4 medicinske laboratorije.
Dvadeset i pet tijela je u procesu odobravanja.
8 SRGUXpMX VLIXUQRVWL SURPHWD %$7%$ MH DNUHGLWLUDOD GYDGH
inspekcijska tijela, 13 labotarija i 3 certifikacijska tijela.

Akreditirana tijela Instituta za akreditiranje Bosnhe i HercegovindBATA,
NRMD VYRMLP UDGRP GLUHNWQR XWMHpX QD VLIXUQRVW SUR
(Informacije od 28.7.2022. gqdzvor: web stranica Instituta za akreditiranje BiH, BAT#ww.bata.gov.bh

TABLICA I.
AKREDITIRANA INSPEKCIJSKA TIJELA

Rb. Naziv i oznaka tijela/link za dodatak B3RGUXpMH DNUHGLWDF
certifikatu
1. IN-39-02 - MIBO Komunikacije d.o.0. IN18 :-OMHUQL XUHYyDML

Sarajevo https://bit.ly/3AwWiVEA

IN 18.8 Etilometri

Inspekcijsko tijelo (Tip C) IN 189 Mijerila za kontrolu brzine vozila u
pokretu/prometu

Opseg: ,QVSHNFLMD UXpQLK ODVHU
sustava za mjerenje brzine vozila u prometu i inspel
etilometaratmjernih instrumenata za mjerenje alkohola u K
putemizdaha

3RGUXpMH

2. 8QLMDO $& G R R yDSOML o
https://bit.ly/3PCz1XX 1 OMHUQINX813 Mi2ftelzaP MHUHQMH V|
IN 18.13 Mjerila tlaka u pneumaticima
Inspekcijsko tijelo (Tip C) 1 6YMHWORVQL XUHYDML
IN 18.15 Analizatori ispuhni plinova, opacimetri
*RMND axXaND E E Opseg:

yDSOMLQD
OMHULOD ]D PMHUHQMH VLOH NRpH

6YMHWORVQL XUHyYyDML $ @mcnetd W R
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https://bit.ly/3pLh9j8
PJ Preving Laboratorija "SU PPP"
6NHQGHUD . XOHQRYLUD

78000 Banja Luka

ROLAB
3. IN-100- 37,26 G R R 1 OMHUQL XUHyDML
https://bit.ly/3dWkhX1 1 OMHULOD ]D PMHUHQMH VLOH
IN 18.13 Mjerila pritiska u pneumaticima
,QVSHNFLMVNR WLMHOR 1L ) . . . .
VWDQLFDPD ]D WHKQLpNL IN 18.15 Analizatori ispuhni plinova, opacimetri
Opseq:
=YRQLPLURYD /Mx| 8UHYDM VD YDOII\./IFLP.D.]D SURYMHUX
mjerenje tlaka u pneumaticima; Mjerila emisije ispuhni
plinova; Opacimetri
4, IN-95-01 EIB INTERNATIONAL / 1 OMHUQL
https://bit.ly/3TgHZ05 1 OMHULOD ]D PMHUHQMH VLOH
Inspekcijsko tijelaTip C o . -
Inspekcijsko tijeleTip A IN 18.13 Mjerila pritiska u pneumaticima
ENHQGHUD .XOHQRYLUD 1 6YMHWORVQL XUHyDML
78 000 Banja Luka
IN 18.15 Analizatori ispuhni plinova, opacimetri
Opseg:
OMHULOD ]D PMHUHQMH VLOH N
SQHXPDWLFLPD 6 YAhHiXEOrRpGhhi plindihy
opacimetri.
TABLICA BR. 2
AKREDITIRANE LABORATORIJE
Rb. | Naziv i oznaka tijela/ link za dodatak BRGUXpMH DeNUHGLWDFLM
certifikatu
1 LI-31-01. IGH d.oo. Centralni laboratafij / VSLWLYDQMD X JUDJHYLQDUVW
https://bit.ly/3worBRG /, *UDyHYLQVNL PDWHULMDOL L S
%Lad0UH SROMH EE )
88000 M LI 17 Uzorkovanje
ostar /, *UDYHYLQVNL PDWHULMDOL L
2. | L1-6401DTQ d.0.0 Sarajevo/ /, ,VSLWLYDQasbuXx JUDJHYLQ
/IDERUDWRULM ]D LVSLWLY, )
I " LI 17 Uzorkovanje
materijala i konstrukcija /) *UDYHYLQVNL PDWHULMDOL L
6WMHSDQD 7RPLUD EU
71000 Sarajevo
3. LI-71- 'QV_WLWXW]D JUDYH /[, ,VSLWLYDQMD X JUDYyHYLQDUVW
Luka /https://bit.ly/3QOP7PXs /l *UDyHYLQVNL PDWHULMDOL L S
Centralna ispitna laboratorija
.UDOMD 3HWUD , -@BUMBGOR U
Banja Luka
4 LI-95-02 EIB Internationale a.d. Banja Luka] LI 11 Oprema pod pritiskom

KOMPETENTNOST LABORATORIJA 202
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LI-101-01 SAC Testing & Consulting d.o.o.

5. i ) LI7- , VSLWLYDQMD X JUDYHYLQDUVW
Sarajevo https://blt.IVISCkIpSD L, *UD y HYL Q VNL PDWHULMDOL L 9
/IDERUDWRULMD ]D LVSLWL
materijala
Rajlovac bb , 71000 Sarajevo

6. |LI-12401IGMATd.o.0./ /, ,VSLWLYDQMD X JUDYyHYLQDUVW
https:/bit.ly/3wrSCeét /, *UDYHYLQVNL PDWHULMDOL L S
'"UXAWYR ]D WHKQLpPNR VD)
analize
5DNRYLpND FHVWD EU +
,OLGAaD

- - 3 - *

7. LI128rO.1AIK »1a(1-(5,1* G R R /, ,VSLWLYDQMD X JUDYHYLQDUVW
https://bit.ly/3AJdgsV /, *U D § iHriYatte@ijaliNl proizvodi (asfalt i bitumen)
/IDERUDWRULMD ]D LVSLWL .

il LI 17 Uzorkovanje
matenjala /, *UDYHYLQVNL PDWHULMDOL L
Begov potok b.b.
%DQRYLUL

8. L1-14501 "TERMOVEN'I'—S" d.o.o. Banja LI 11 Oprema pod pritiskom
Luka /https://bit.ly/3Rhk719
Marije Kiri br. 9.

78000 Banja Luka

0. LI-152-O.1GIM-TESTd.0.0.BanJaLuka/ / ,VSLWLYDQMD X JUDJHYLQDUVW
https:/bit.ly/3QPOXRX /, *UDYHYLQVNL PDWHULMDOL L §
GIM-LAB Centralna laboratorija LI 17 Uzorkovanje
80 9HOMND OODYHQRYLUD , *UDYHYLQV NioiPddVHULMDOL
78000 Banja Luka

10. LI-'154-02 TANK"Inspekt d.g.o. Banja Luka LI 11 Oprema pod pritiskom
Ispitna laboratorija https://bit.ly/3CBt3UlI
%XOHYDU YRMYRGH 6WHSH
88000 Banja Luka

11. L1-161-02 "CENTAR ZA AUTOMOBILSKO LI 11 Oprema pod pritiskom
,14(1-(56792 G R R
https://bit.ly/3e0Dh6v
Banja Luka- Laboratorija
Bulevar srpske vojske 17.

78000 Banja Luka

12, | LI-17101 Centarza projektovanje | /, ,VSLWLYDQMD X JUDyHYLQDUVW
konsalting "CPK" d.o.o. Banja Luka / /, * U D § Hrivalte@ij®iN jhroizvodi (asfalt i bitumen)
https://bit.ly/3QPDPea
PJ CPK Institut, Laboratorija za ispitivanje
materijala
%UDUH 3RGJRUQLND EU

13, L1-184-01 "ECO TRADE" d.o.0. LI 11 Oprema pod ptiskom

/https://bit.ly/3AJJIziX
Laboratorija za ispitivanje
YyHGH .RYDpHYLUD EE

*UDGLAND
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TABLICA 3.
AKREDITIRANA CERTIFIKACIJSKA TIJELA
Rb. | Naziv i oznaka tijela/link za dodatak B3BRGUXpMH DNUHGLWDFLMH
certifikatu
1. CP- 04 02 INSTITUT ZA CP1- *UDYyHYLQVNL SURL]YRGL PDY

*5% (9,1%$56792

*5% (9,16.( 087(5,-%/( ,
NEMETALE d.o.o./
https://bit.ly/3RavYYs

7LMHOR ]D FHUWLILFLUD

materijala
.RMALQR 7X]0OD
2. CP-171-02 CENTAR ZA CP 1- *UD Yy H Y LazVoNiLm&teéfijali i konstrukcije
PROJEKTOVANJE | KONSALTING
d.o.o.

PJ CPK INSTITUT- SERTIFIKACIONO
TIJELO /https://bit.ly/3KkZiJI

80 %WUDUH 3RGJRUQLND
Luka

3. CP-71- ,QVWLWXW ]D JUDY CP1- *UDYHYLQVNL SURL]YRGL PDYV
d.o.o. /https:/bit.ly/3KimRSO

Banja Luka+Sertifikaciono tijelo
.UDOMD 3HWUD , :®UDVR
78000 Banja Luka

VI. =$./-8y$%.

3ROD]HUL RG NRQVW DaV INFOLRV A HG@D Q NRIG ANLOWDXHILQML K VW XSRYD LQIUDVYV
QHSULVWUDQ L REMHNWLYDQ SURFHV XMHGQDpHQ X VYLMHWX NRMH
QDMWUDQVSDUHQWQLML L QDMSULKYDUHQLM&anihQrezolta@d dRjenjiviaxje DY D QM D
sukladnost{l], PRAHPR NRQVWDWLUDWL GD GRQRVLRFL RGOXND JRVSRGDUYV
UH]XOWDWH DNUHGLWLUDQLK WLMHOD NRMD YU&8H LVSLWLYDQMD L XPM
7DNRYyBIQDOL]JLUDMXUL SURPHW NDR YUOR VORAHQX SRMDYX NRMD QR)
L XVPMHUDYDMXuL VH ND SRYHUDQMX VLIXUQRVWL SURPHWD L VPDQM
akreditacija direktno djeluje na dva (cestY R]LOR RG WUL SRGVXVWDYD VLIXUQRVWL SU
Dakle, svi ovi elementi, cesta koja treba biti dobro projektirana i izvedena te aktivni i pasivni elementi vozila koji
utepX QD VLIXUQRVW SURPHWD SR G OhditarddnRiFidrth@nid toYj@sQtdbajuvatiN O D G Q R
provjereni od treg strane.

$XWRUL VX GD EL RGJRYRULOL QD SRVWDYOMHQX SUHPLVX GD MH D
analizirali akreditirana tijela Instituta za akreditiranje Bosne i Hercegovkonkretno inspekcijska tijela,
ODERUDWRULMH L FHUWLILNDFLMVND WLMHOD NRMD QD ELOR NRML QD¢
8 WDEOLFL VX QDYHGHQD DNUHGLWLUDQD LQVSHNFLMVND ®WLMHOD N
SURYMHUDYDMX PMHUQH XUHYyDMH NDR aWR VX UXpQL ODVHUVNL XUHYV
prometu te rade inspekcije etilometatmjernih instrumenata za mjerenje alkohola u krvi putem izdaha, mjerila

]1D PMHUHQMH VMO INORDp MDNDIND X SQHXPDWLFLPD LQVWUXPHQWH ]D SU
LVSXAaQLK SOLQRY.D RSDFLPHWUD
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Ako cijeli sustav pratimo od [gkivanog rezultata, pov@nja sigurnosti cestovnog prometa, zakijemo da

akreditirana inspekcijskajela, osiguravajlii visok nivo kvalitete tehnjixe ispravnosti vozila, uvelike doprinose
sigurnosti cestovnog prometa i smanjenju smrtnosti od prometnih nezgodaii Buatav koji slijedi jedan iz
GUXJRJD P Ria HmRkaUdpravnost vozila osigura poveianje sigurnosti prometa; Tehi pregledi
vozila osiguravaju da su aktivni elementi sigurnosti vozila odgovédirapi normizacijom zahtijevanom nivou;
Akreditirana inspekcijska tijela svojim nadzorom osiguravaju kvalitetu rada osoblja i instriarstanica za
tehnilke preglede; Akreditacija osigurava nepristran i objektivan proces, umunasvijetu, kojeg provodi
inspekcijska tijela i koji nudi najjednostavniji, najtransparentniji i najprilawgi nafin osiguravanja
vjerodostojnih i pouzdanitezultata ocjenjivanja sukladnosti.

BATA je do sada akreditiralppHWLUL LQVSHNFLMVND WLMHOD NRMOkeYpedledeQ DG]RU Q
X %RVQL L +HUFHJRYLQL 8 WLMHNX MH L DNUHGLWDFLMDoswWLMHOD NR
+HU FHJR Y& WrhomaémiRada tijelo bude akreditirano, osigurati kvalitetu i sigurnost da su aktivni i pasivni
elementi sigurnosti uvezenih vozila u sukladnosti sa zahtjevimg@maeodnih normi i da doprinose poiaju
sigurnosti prometa u BiH

U tablici 2 su navedene akreditirane laboratorije koje jednim dijelom doprinosei@pjwekvalitete u
graevinarstvu (pri izvedbi cesta), ispitivanje gexinskih materijala i proizvoda (asfalt i bitumen), a drugim
dijelom sigurnosti i kvaliteti opremeog tlakom (ispitivanje karakteristika sigurnosti ventila). Akreditacija
osigurava da laboratorije provode proces ispitivanja u sukladaasthjevima megunarodnih normi i pozitivnim
zakonskim i podzakonskim aktima Boshe i Hercegovine. Odobrévakredtaciju ispitnim laboratorijima i
provolenjem nadzornog ocjenjivanja, BATA osigurava da ispitna laboratorija provodi najjednostavniji,
najtransparentniji i najprihvéniji nafin osiguranja vjerodostojnih i pouzdanih rezultata ispitivanja.

Umjerne akredt UDQH ODERUDWRULMH RVLIXUDYDMX GD VX UH]XOWDWL NR
precizni i da pokazuju stvarno stanje mjerne jedinice. Od jedanaest akreditiranih umjernih laboratorija BATAe,
svih jedanaest sudjeluju u umjeravanju mjernihthPHQDWD NRML VH X QHNRP GLMHOX NRUL
NYDOLWHWH FHVWD L SUL WHKQLpNRM SURYMHUL YR]LOD

'DNOH LVSLWQH L XPMHUQH ODERUDWRULMH SURYMHUDYDMXuUL NYDC
provjeri kvalitete ceste i ttlnpNRP SUHJOHGX YR]JLOD DNWLYQLK L SDVLYQLK GLI
SURPHWD XWMHpPpX L QD SRYHUDQMH VLIXUQRVWL SURPHWD XRSUH

U tablici 3 su navedena akreditirana certifikacijska tijela koja osiguravaju da pfaifivorajevinskih
proizvoda, materijala i konstrukcija rade u suglasju s zahtjevimgumagodnih normi, a samim time garantira se
YLVRND NYDOLWHWD WLK L NUDMQMLK SURL]JYRGD NDR aWR VX FHVWH V
ceste, rasvijetaceste NULADQMD XWMHFDM ERPQH |JDSUHNH RGUADYDQMH FHVV
prometa.

THPHOMHP QDYHGHQRJ JGMH VX DXWRUL ED]JLUDMXi4L VH L DQDOL]JLUI
NRUHODFLMX L]PHYVXi sghmostibbknverali korkiriuilVahtiwmosti akreditiranja tijela za ocjenu
VXNODGQRVWL NRMH SURYRGL %$7% PRA&H VH ]DNOMXpLWL GD GRQRVL
SULKYDWLWL DNUHGLWDFLMX NDR LQVWURPHQW SHARNRICHUM D X\WRULQ RF
QHRSKRGQR XYUVWLWL REYH]XMXUiX DNUHGLWDFLML X VWUDWHJILMH |
smanjenja prometnih nezgoda za tijela za ocjenu sukladnosti (ispitivanje, umjeravanje, inspekcijskeidktivnost
certifikacija), koja sudjeluju u sustavu sigurnosti u cestovnom prometu.

LITERATURA

[1] Zakon o akreditiranju Bosne i Hercegovine, 2Q@tps://bit.ly/3USsnRB

[2] Zakon oosnivanju irstituta za akreditiranje Bosnéiercegovine, 2002ttps://bit.ly/3BOCopW

[3] World Accreditation Day 2018, Accreditation: Delivering a Safe World Brochure, p.3, B&p8://bit.ly/3raKBA6

[4] Zakon o osnovama sigum@éL SURPHWD QD FHVWDPD X %RVQL L +HUFHJRYLQL
br.06/06,75/06,44/07,84/09,48/10,18/13,8/17, 89/17 i 9/18);

-22- LABORATORY COMPETENCE 202



(5]
(6]

(7]
(8]

&

(10]

(11]

(12]

(13]

(14]

(15]
(16]
(17]

LAB

V. Cerovag Tehnika i sigurnost prometa, Fakultet prometnih znanosti, Zagreb, 2001.

N. & W |ABd®za utjecaja aktivih elemenata vozila na sigurnost cestovnog prome2Y U4AQL UDG =DJUHE 6YHX{
Zagrebu: Fakultet prometnih znanosti, 20b&tps://bit.ly/3UCSZ8R

G. / X E X, 8iguirnost cestovnog i gradskog prometalastavni materijali, Zagreb: FPZ010.https://bit.ly/3DZwi9b

. -HO8WMHFDM WHKQLPpNRJ SUHJOHGD YR]JLOD QD VLIXUQRVW X FHVWRYQRI
Zagrebu: Fakultet prometnih znanosti, 20b&tps://bit.ly/3RhPVFQ

F.3HURWMHFDM WHKQLpPpNRJ SUHJOHGD YR])ZDYU@D LVUDG G WHREH \6W R X RIRQ LS
Fakultet prometnih znanosti, 201@ttps://bit.ly/3L1Jscd

A. OUDYDN B8WMHFDM NYDOLWHWH RGUADY DeiaMED WRIR@ DU Q B EV LEIWRIXQIR\DW & R
Zagrebu: Fakultet prometnih znanosti, 208ps://bit.ly/3r8txKX

Svjetski dan akreditagj 2017, Akreditacija: Garancija povjerenja u graditeljstvo L] JUDYHQR RNUXAHQM
https://bit.ly/3dMz2fr

*RGIMK) L]YMHaUH R SURPHWQLP QHVUHUDPD QD FHVWDPD JHGHUL
https://bit.ly/3fgRhr2

GLOBAL STATUSREPORT ON ROAD SAFETY 2018, WHQ@ttps:/bit.ly/3SYaw9r

,QIRUPDFLMH R VDREUDpPpDMQLP SURPHWQLP QH]JRGDPD QMLKRYLP X]JURFLP
JRGLQMDRAX JRGLQH 6HNWRU ]D LQIRUPLUDQMH autGHbtxX RUBQBIM FLM X %RV |
BIHAMK) https://bit.ly/3CIvzOA

J.*ROXBURPHW FagébRFakuliet prometnih znanosti; 2006.
M. Falater, Inteligentni transportni sustaviD Y Ua Q L UhBgS://bit.ly/3Wg2VDx

6 O0DQGAaXND trapipor SyStend: I5€dadted Lectures, Fakultet prometnih znatagteb, 2015
https://bit.ly/3Nrfnil

KOMPETENTNOST LABORATORIJA 202 -23-



LAB

DATA MODELLING IN RISK ASSESSMENT
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Abstract - There are two sources of information used in the Bayesian approach to risk modelling: measurement
data and a priori beliefs of an experienced measurer about the possible distribution of parametersiliest descr

the measurement data. With each measurement, there is a problem of compliance of the measurement results with
the manufacturer's specifications. When the measurement result is outside the tolerance interval and the actual
value within the toleranceterval, we are talking about the producer's risk. If the measurement result is within the
tolerance interval, and the actual value is outside that interval, we are talking about consumer's risk. The consumer's
risk can be reduced by setting acceptancevateThe upper acceptance limit of roundness deviation for the inner
bearing ring has been evaluated in this paper. The assessment was carried out for consumer risks of 0.1 % to 0.5
%. The measurement data are assumed to belong to a normal distribui@nth® roundness deviation of the

inner bearing ring is always a positive value, the following prior distributions were selected: gamma distribution,
beta distribution, onarameter Rayleigh distribution, and two uniform distributions on differenwaiter

[. INTRODUCTION

The measured values of the item of interest must always meet certain specifications given by the producer. In
order to check whether a product corresponds to the specifications, the procedure for evaluating the conformity of
the nmeasured values with the values given in the specifications is carried out. There are two types of incorrect
decisions that can be made during the conformity assessment procedure: the producer's risk related to the rejection
of a measurement or a productticonformed specifications, and the consumer's risk of accepting-a non
conformed measurement or a product [1]. The assessment of the global producer's risk and the global consumer's
risk is carried out according to the procedure given by Joint Committe@uides in Metrology [2]. The given
procedure proposes a Bayesian approach of risk assessment. Two sources of information are combined. The first
sources of information are data assigned to the measurements. The measurement results are described by the
random variable ¥. The values that the random variable ¥ D Q WDNH DU H. T® th® Re&ddréd ¥alue
Ym the standard measurement uncertainty um is associated [3]. In the Bayesian approach, these data are modelled
via the likelihood function for theormal distribution. This distribution is denotedhfy%, K and has the following
form:

h(n,ln) =

e el @
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Another source of information relates to the item of the interest, random varigbk Y FK FDQ WDNH WKH YD
The probability distributiorfunction (PDF) of the random variable Y is denoted by gIn terms of Bayesian
statistics, this probability distribution function is called the pfr The quantities associated with the random
variable Y are: best estimat@and standardncertaintyu,. These data are set up before the measurefkat.
laboratory technicians whperformed measurements every day, and are specialized in a certain type of
measurementan very easily, based on experience, make a decision about theofahese parameters

According to Bayes' theorem, the posterior distribution has the form

gmInm) = Cgo(Mh(mmIn). )

The constant C is chosen such trfjom g np)dn =1.

There are two important intervals in risk assessment. The first oneddettemce interval [T, Tu]. The symbols
T. and Ty refer to the lower and upper limit of the tolerance interval, respectively. The limits of tolerance interval
are set by production standards. The probability that the item of interest is within theceiatarval is secalled
conformance probability pc and it can be calculated as:

Iy
pe = J g(M|nm)dn. (3)

Ty

The second interval is the acceptance interva) p], where A and A, are the lower and upper limits of the
acceptance interval, respectivelihese intervals can be in different relationships depending on the properties of
the quantitythat being measured][5A suitable relationship between the acceptance interval anldrance

interval when assessing the risk for deviation from the roundness of the inner ring of the bearing is shown in Figure
1.

» Acceptance interval Guard band

[ 3
v

Tolerance interval

Fig. 1. Binary decision rule [5]
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The use of a guard band of width w, between upper acceptance limit andalpgerce limit, provides a way
to limit the probability of making an incorrect decisidmthis way, the consumer's risk is reduced to a minimum
[6]. The width w of the guard band is calculated as follows:

w =Ty — Ay = 2ru,, (4)

where the multiplicative factorrtaké RQ YDOXHV UDQJLQJ IURP i WR

According to the binary decision rule, measured value and true value can both be within the acceptance interval.
This is a case of valid acceptance. If both the measured value and the actual value are outsmiptinece
interval, it is a case of valid rejection. The following two cases in risk assessment are of particular interest. The
true value Y of the item of interest can be outside the tolerance interval, while the measured i@iughth the
acceptane interval. In this case, it is a false acceptance. The probability of such incorrect decision is a global
consumer's risk. If the true value Y of the item of the interest is within the tolerance interval, and the measured
value Ym is outside the acceptaninterval, this is false rejection. The probability associated to this incorrect
decision is global producer's risk [7]. Global consumer's risk Rc, and global producer's risk Rp can be calculated
according to the following formulas:

Ty, Ay o Ay
Re= | | sothtrmimanndn+ [ [ " go@hrmmdnndy o
— AL Ty YAy

AL Ty w Ty
Re= [ [ gothtamimanndn + [ [ go@hGomindnan o
—m JTy Ay JTL

II. PRIOR MODELLING

In this paper, the consumer risk for roundness deviation of the inner ring of the bearing with a diameter of d =
80 mm is evaluated. According to the given specifications, the tolerance interval for deviation from roundness is
[0,25] P OHDVXUHPHQW RI URXQGQHVY GHYLDWLRQ ZDV FDUULHG RXW E\
measurement of the bearing ring. This system enables the storage, analysis and control of data. By monitoring the
mean values and ranges with a contrarthit was established that the process is under control. The deviation
IURP URXQGQHVYV ZDV GHWHUPLQHG IRU WKH DPRXQW RI @ P ZLWK
P 7KHVH WZR GDWD DUH XVHG IRU SULR hbsBrRi@ ldataGrioQelling. [ThieHdatedl QW S U L
obtained for global consumer's risk and global producer's risk differ depending on the chosen prior distribution. In
this paper, the twparameter gamma and beta distributions, thepamameter Rayleigh's distribution datwo
nonparametric uniform distributions were chosen for the priors' distribution. The parameter values of these two
parameter and oRgarameter distributions were calculated according to the formulas that can be found in [8].
These formulas together Wwithe calculated parameters are shown in Table 1.
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TABLE I.
35,2596 ,1)250%$7,21
Prior Formulas Parameters Pe
Uniform U[0, 50] i i 0.50
Uniform U[0, 26. 3213] i i 0.9498
5D\OHLJIK 5 -=Jf_ , 0.8520
y o
2
et
up?
*DPPD = . 72 0.9498
g =
ug?
_ o
y =
%HWD % . a+p 0.9498
s__ B
Uy~ =
a+fp+1

7KH ERWK GHIDXOW GDWD EHVW HVWLPDWH @ DQG WKH VWDQGDUG
parameter prior is performed. When guerameter priors are modelling, the standardertainty is ignored. The
XQLIRUP GLVWULEXWLRQ LV WDNHQ DV D SULRU LI GDWD IRU WKH EHVW
LW LV DVVXPHG WKDW DOO PHDVXUHPHQW UHVXOWY DUH HKMhehD OO\ OLNI
E\ SHUVRQDO EHOLHI 7KH ILUVW FKRVHQ XQLIRUP GLVWULEXWLRQ LV G
XQLIRUP GLVWULEXWLRQ LV GHILQHG RQ LQWHUYDO > @ P 7KL
conformance probabili is the same as for the beta and gamma distributions and is equal to pc = 0.9498, Table 1.
This means that 94.98% of conformed data is inside the interval [0, 25].

Ill. RESULTS ANDANALYSIS

In this paper, the upper limits of the acceptance inteoralifferent values of consumer risk were determined.
The calculation was carried out for different priors, assuming that the standard measurement uncertainty of the
measurement result for deviation from the roundness of the inner ring of the bearingisutn 7KH XSSHU OLPL\
of the acceptance interval is set for consumer risks with values of 0.1 %, 0.2 %, 0.3 %, 0.4 % and 0.5 %. These
values for consumer's risks were determined on the basis of shared risk. This risk is obtained when r = 0. Then
holds ttat AU = TU. The shared risks, for the uniform distribution U[0, 26.3213] azes R32 % and Rp = 1.52
%. For the uniform distribution U[0, 50], the shared risks are Rc = 0.8 % and Rp = 0.8 %. For the Rayleigh's
distribution holds that shared risks are=R0.85 % and Rp = 0.97 %. The results for shared risk for gamma and
beta distribution are the smallest and amount to Rc =0.53 % and Rp = 0.73 %. Based on these results, it was
decided to set the upper limit of the acceptance interval for the consursierss 6.5 % downward. If a value
greater than 0.53 % would be taken for the consumer's risk, the upper limit of the acceptance interval for the
gamma and beta distribution would lie within the interval [25, 27]. This interval is not an allowed intemha for
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deviation from roundness. The obtained results for the upper limit of the acceptance interval, by priors, are
presented in Table 2.

TABLE II.
833(5/,0,796 2) $&&(37%$1&( ,17(59%/

Prior Rc/ % 0.5 0.4 0.3 0.2 0.1

r 0.178 0.25 0.34 0.45 0.63
$ F 24.64 24.5 24.32 24.1 23.74

Uniform U0, 50]

Rp /% 1.21 14 1.66 2 2.62

z F 0.356 0.5 0.68 0.9 1.26

r 0.36 0.42 0.5 0.609 0.76
$ A 24.28 24.16 24 23.78 23.48

Uniform U[0, 26.3213]

Rp /% 3.27 3.62 4.12 4.84 5.88

z F 0.72 0.84 1 1.218 1.52

r 0.2 0.27 0.36 0.48 0.64

$ F 24.6 24.46 24.28 24.04 23.72

Rayleigh

Rp /% 1.55 1.79 2.13 2.62 3.35

z F 0.4 0.54 0.72 0.96 1.28

r 0.018 0.11 0.21 0.34 0.54

$ F 24.96 24.78 24.58 24.32 23.92

Gamma

Rp /% 0.77 0.97 1.21 1.59 2.28

z F 0.036 0.22 0.42 0.68 1.08

r 0.018 0.11 0.21 0.34 0.54

$ F 24.96 24.78 24.58 24.32 23.92

Beta

Rp /% 0.77 0.97 1.21 1.59 2.28

z F 0.036 0.22 0.42 0.68 1.08
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From Table 2, it can be seen that the beta and gadiistiébutions for all given levels of consumer risk have
the same values of all calculated parameters. Since the gamma and beta distributions are related, this result is
expected [9]. For all set levels of consumer risks, the beta and gamma distribatierisehhighest upper limit of
the acceptance interval, followed by the uniform distribution U[0, 50], the Rayleigh distribution and finally the
uniform distribution U[0, 26. 3213]. The order of values for the producer risk is the same, but in ascedeting or
Gamma and beta distributions have the lowest value for the producer's risk, then uniform distribution U[O, 50],
Rayleigh distribution and finally uniform distribution U[0, 26.3213]. For the same given level of consumer's risk,
the largest upper limif the acceptance interval and the smallest producer's risk are achieved if the priors are beta
or gamma. From this, it can be concluded that the priors beta and gamma, among the all tested priors, are the most
suitable priors for risk assessment in theecaf deviations from the roundness of the inner ring of the bearing.
The uniform distribution U[O, 50] follows the gamma and beta distribution in terms of its results, but this
distribution is not a suitable distribution for risk assessment. The confoemamobability of this uniform
distribution is equal to pc = 0.50, which means that this prior evenly sorts rings to conformance -and non
conformance ones. In metrology, this ratio of accepted and rejected products is not desirakperfaveied
measuremas should always give a significantly higher number of accepted products in relation to the number of
rejected products. The Rayleigh's distribution is apa@meter distribution and is suitable for calculating risk if
one information is available, infmation about best estimat@The uniform distribution U[0, 26.3213] is an
artificially generated distribution to have the same conformance probability as the beta and gamma distributions.
Despite the fact that the conformance probability for this dididh is pc = 0.9498, and the separation into
accepted and rejected rings is in favor of accepted rings, the prior modeled in this way gives considerably weaker
results compared to the all other distributions.

V. CONCLUSION

In order toensure an adequate measurement quality, it is necessary to take into account the consumer's risk.
Data for risk assessment should be modelled so that the consumer's risk is as low as possible or at the required
level. It is always assumed that measurentzia are from normal distributiomhe prior distributions arehosen
on the basis of available data, and the personal, professional experience of the reaselfeOf the selected
priors, the tweparameter distributions, gamma and beta, proved to be the most appropriate priors for estimating
the deviation from the roundness of the inner ring of the bearmgoneparameter priors should be used only in
the case thenot all necessary data are available, because for a given level of consumer's risk, they give the lower
valuesof the upper limit of the acceptance interval, and higher producer'sittilough the application of the
uniform distribution is common imetrology, this distribution should not be used in risk assessment.
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Abstract £Compliant mechanisms have several advantages in terms of low friction, maintenance and backlash
over traditionally used rigid body mechanisms. Those advantages are especially important in applications of
nanometre positioningnd manipulation, commonly required in a field of micro and nanometrology. In these fields
linear stages are one of the main applications of compliant mechanism. Traditionally, linear stages are produced
in simple 2dimensional forms using different cutgiiechniques. In the recent years compliant mechanisms are
getting more commonly produced using additive manufacturing, which provides possibility of usage more
complex geometries with superior mechanical characteristics. This paper explores differeato$laypmpliant
KLQJHVY WKDW FRXOGQYfW EH SURGXFHG XVLQJ WUDGLWLRQDO PDQXIDF
manufacturing. Four variations of hinge geometry were introduced. In order to compare mechanical properties,
CAD models with vagtions of these four designs has been created. Using FEM simulation horizontal and vertical
displacements of these mechanisms were tested in order to calculate their ratio and overall efficiency of the
mechanism.

[. INTRODUCTION

In the last decades nampwmsitioninghas been intensify researched, as many modern industries require nano
positioning for the tasks of manipulation, adjustment and positioning. Those operations oftempiiant
mechanismss they have superidriction, noise, maintenance and backlgsformance in comparison to the
commonly used rigid body mechanisninlike rigid body, compliant mechanisnaghieve force and motion
transmissiorthrough elastic deformation of certain members of their badglitional kenefit of these mechanisms
is the possibilityto produ@ whole mechanism irone piece, without need for assemblyThatis especially
beneficial fornano positioning applications as the assembly mayliffieult or impossibleto perform.For
actuation ofcompliant mechanisms, piezoelectric drives are often used. They can provide high resolution and
stabile positioning, but they are limited in range and force they can provide.

As different areas of the compliant mechanism have different requirementdffagsstithe design process is
often challengingln order to increase the joints flexibility and thus mechareffiniency, different joint designs
were created during the years.

For applications that require precise motion it is common to design compkahanismgeometry in a way to
constrain the movemeptoduced by the actuator a singledirection These mechanisms are commonly referred
as compliant linear stagesid. 1). As piezoelectric elementommonly used for displacement generation have
limited displacement, echanical amplifies are often integrated into a design to multiply generatezke
Although this approach enlarges displacement range several times, using larger amplification ratios have negative
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impact on overall compliant mechanism efficiencgrge stroke linear compliant stages are therefore especially
challenging to design.

Fig. 1. Simple compliant linear stage provides motion with one degree of freedom [1]

Over the yearssompliant mechanismsere mostly madeut of metal(aluminium steelor titanium). For their
manufacturingmachining, stampingr various cutting techniques have been traditionally USeainpingas most
cost effective of mentioned is generally used for production of large quantity of simple shapes that can be formed
out of thin metal sheet. Cutting technologies such as lasérr waEDM cutting are used for the production of
the advancedwo-dimensionalgeometrydesigns For more complexdesigns machining can be used, although
stock deformationduring machiningof the thin walls causing vibrations and inaccurate produciRamntly,
additive manufacturing has been utilized for production of more complex compliant mechanism dégighs (
As additive manufacturingf polymes has been developing rapidly in the last couple of years, research of
compliant mechanistmade ofpolymermaterials has been on the rise recejif]\2]. Additive manufacturing not
only allows production of complex geometries, but also speed ufietfagive prototypedesign as it allows
production of new prototypia days rather than weeks.

Fig. 2. Section view ofraditional geometry (on the left) and perforated hinge geometry suitable only for additive
manufacturing (on the right)

Althoughpolymer materialare more flexible and thussiitable for reducing the force neededtf@mechanism
deformationtheir alschave smaller load capacity. To improve efficiency, while mitigating a problemveénted
deformatims, this paper proposes usagdlekible hinge designs with perforated geométrprder to selectively
decrease hinge rigidity inspecificdirection
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