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RADIATION RISK FOR YOUR EYES OCCUPATIONALLY EXPOSED PERSONS PRI
INTERVENTIONAL RADIOLOGY PROCEDURES

ABSTRACT:

The paper deals with radiation risk to the eyes podfessionally exposed persons interventional
radiological procedures. The approach axplicit, with direct measurementf equivalent doseWays to
reduce theequivalent dosef ionizing radiation tathe lensof the eye in local and global terms are presented
in this paper. The contribution @nizing radiationin medicaldiagnosis and treatmeist immeasurabldut
the usamustbe controlled.

Keywords: radiation risk professionally exposed personse eyes, the equivalerdose of ionizing
radiation, protection meases

1. M<H>

>hijbghk e<hgbamem,_ ] ajZq_fZ m flbdpblgkdhjZidbbbZghlg_ f_j,b\ Z
mihlj_[Z fhjzZ [blb dhgljhebkzZgzZz >\¥Z htkghVgZdblipbdpb ij_dhf_jg_ bjZ~be
dhebfzZ fhjZem ~Z k_ jmdh\h”*_ f_"bpkokdh no fi_dlgplggkdhe ijbf_gb <hghb
ajZq_fZkm hilbfbazpbez 1|+ fbgbfbabjZfglzba&2]4fZ «izpbefhlm,_ ma h
d\Zebl_1Z f_"~bpbgkd_ kebd_ gz gbihmathgn hfihdm,ghWZlbdm b hijz\*"Zghl
gZ | _f_,m kihagZe+_ ihl_gpbeZegh] [bhgehridly rih” bdiklgmlibpzZe«z

Ihklhe_ |jb h[ebdZ dzlzjzdl_ gmdeb Zh¢Im [dEZjikodZ2pZAhKIKRbhj
km[pZikmeZj Lj_,b h[ebd k_ gZeq ghamem,bdmajZ&Zf «h > @ H\
dzlzjzdl_ k_ nhjfbjz gz az”f_f ~_em_hdHE, b mapZaabdEdh\Zfm dhgljZkl
ihh~"fzZdehe nZab gzZklzZe_ b m[blZzdzZf@zZhg®Zchho, bée&jZq_fm ij\_ ijh
*Z\,Zem m azZ"f_f km[dZikmeZjghf jZ]bthdgnZkhhgh]kkhab\ fZebo 1ZqzZdZz
\j_f _ghf ij I\ZjZem m \_,Z hrl_, fZ >b@dgZedizIgligaltz "aZ\bk_ h” ~"ha_

GZ ijhn_kbhgZegh baeh _gZ ebpzZ ijlp _bBghj4¥ZglfdhZ ikh h[jZIblb ihk_
iZ fZ kZ h\h] Zki_dlZ G_ih[blgh bamelij{ @iz fhgfh _ bazZa\Zlb dzZlz]
BZdh i_jbh” ezZl_gpbe_ fh _ [jZeZlbefghllh* JThbggkb\dh ih*"fmdeh b dhgk
gZij_"“me_ > @ aZe+_"gh kZ ih\_,Z\Z KI1Z gihgl, ma thla jlZq b\ Zrfd@@ >1hke_"fbo
]h~bgzZ «_ h\h iblZf_ m [bhrhabf_|Boekd@ hd plkamgmb>_e_ f_glb m _ib~_fb
kilm~AbezZfZ j_\_"bjzeb ihklhe_,Z agZfdZk ZfgddZ ghaff bf Zzhe _klb |+ kZ\
bkljZz ' b\ZfZ mdZamem ~Z «_ ijZ] "hi@dlaz"gBkbdhgghl A" jZgbe_  ml\j{_gt
fh”_ [blb m bgl_j\Zem h~* “h f=\_>mlbpZ@h r¢dd ij_ihjmdm ~Z k_
_d\b\Ze_glg_ “ha_ hqggh] khgb\z alz .ijgv eblplzgZreldhhbaem!lz kfZfb > @
Ibf ZdIm_ebah\ZgZ «_ b ihlj_[Z aZZdhlbl[gbf f_@fZ_ ihklheb ih\br_g gb\l
ijhn_kbhgZegh baeh _gZ ebpz > @

'Debgbgdb p_glZj Kj[be_ P _glZj aZ gmde_Zjgm f_~bpbgm
2Debgbqgdb p_glZj Kj[be_ H~_, f_ aZzZ [_a[_"ghkl b a®jz\,_ gZ jZ"m
82e _dljhl _ogbgdb nZdmel_| ; _h]jz~

“Bgklblml aZ gmde_Zjg_ gZmd_ "<bgqZ’
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Jbabd b [_a[_~ghkgb b®hiZhpo#.

AZ mli\j{b\zf_ _n_dzZlZ gbkdbo "hafZz-dgbaMZe@m} _ajgZzg hqgh khgb\h
gZe+\Z gbebo ihdzZzazl_,Z «_1ZqgZ ijap_dphjblfZggh MagzZ\Zf_ “hazZ aZ hc
[b "h\_eh ~h [h,_] jZamf_\ZfZ mhdghkkzhd'h\e&z b ijhf_g_ fboh\h] h”rghkZz
Amlhjhqggh ijZ,_f_ h\h] h*ghkZ mgzZijdZbBhfb&bjZ ]"hazh >jm]h k\_klI h
ajZzq_fZ hqgh] khgb\zZ [b ~hijbg_ezZ AthhbhrohihlgZfbblg_ hij_f_ m bgl_j\_
jZ"bheh]lbeb b dZj*bheh]beb B”"_Zelgpdm adAbhhdghgkdmbth Z m kdezZ"m
ZgZlhfbehf [b Ij_[Zeh f_jblb ebqgbfhabb\ZjhfgOgbf ijb q_fm zZ~_d\Zlgm
khg"m > @ |j_[Z ihabpbhgbjzZlb rihz[8FJMhdBgl_f[gZlbhgZe Phffbkkb
JZ"bZlbhg Mgblk Zg® F_Zkmj_f _glk §i "ghhlakfh]lghfgZ gZ-ijbdezZ”gb
ijZ,_f_ "~ha_ dhem ijbfb hgqgh khqgbhhijedjbhggihdkhqbkt [db\z > @ Z
mlbpzZe ehgbah\Zgh] ajZzq_fZ «_ mhiReébez jif fiAgrg> @

Pb, h\_ kim~be_ ¢  [bh *Z k_

_klbfme_ gb\h baezZ]ZfZ hqgh] khepgth\ZgZaeanljijihh_dgbrhgBkh[,_ Z Ih
\bkhdhh[jZzah\ZgZ ebpZ jZaebqgblbo Ze§bkblykded kia\dtd> bgl_j\_glg_ ijl
jZ"bhehab dZj*bhehab 1Zkljh_gl_jhehddbamemltbi_~“btham ij_dh hi_j.
Ahabf_ljbekd_ \_ebgbg_ Oi

ijh\_jb kl_i_g dhj_eZpbe_ gb\hZ Ahahi_gZlhjggk Zhgiahf az iZpb
bkdZazghf ij_dh ijhba\h~Z d_jf_ b ih\jrBgmdDamengk 4a\j_f_g_ [bh”habf
l_g”_gpbe_ > @

mli\j~b ijhp_gZl mihlj_[_ aZrlblgbao_kj gtghZ2\gzmbhgZeghes mklZgh\l

A _nbgbrm b ij_~klz\_ kz\j_f_g_ | jo" ddpbdlbkgbloi_fdljZz dhe_ \h"
kfzf fm gb\hZ baeZzZ]ZfZ <hghamem, f ajZq_f

2. ?FBL?JB 3HGBAM3M6?7= AJ:Q?5: H;MOKI6I1G B 3\B
Kim~Abez « jZ{ _gZ m Debgbqgdhf p_gljmetKjipmo\z ,flyb Kkmg{] _g mj_{Z-b

emdhf b Ih

Axiom Artis DFC + Siemens i  Axiom Artis DFA * Siemens lhebdebgb®Zbgbdz aZz
dZj*bheh]bsm

Adlura XperFD 10/10 - Philips~ Pejsmejker centar;

A'XR 'LDJOQRNOMSV3 .OLQLND ]D JDVWURHQWHURORJILMX

ASUFDGLYLHPUIA DebgbdZ azZ hjlhi_~bem

3. H;A?J<BJ:G? BGL?J<?GLG? F?>BPBGBBHHRD? I[JHP?>MJ?

F_j_f_ _d\b\Ze_glg_ "ha_ <_ \jr_ghjy_gtghfedZijbbhghrdbf ijhp_"mjzfz
1Zkljh_gl_jhehrdbf ijhp_"mjzfzZ m]jzZz” phlhii_sxfdbl _aZo\ZIbfZz M h\hf
ij_a_glZpbeb k_ gbe_ \h”beh jZgmgZgploeYkIZ¥ghlogh fboh\bf ki_pbnbqggt
"m bgb IjZzeZfZ klZfm b fZkb iZpbeagdd A _, \jZkbnghk _j amelZlb mkj_
h~j_{_gm jZ~gm ihabpbem b gZ hkgh\mhph*fdr\fZhl lkbflhJEs bgl_j\_gpbeZ
aZihke_gh ebp_ fh _ ~Z bal\jrb

4. :KI?DLB F?J?5: B F?JG: HIJ?F: A: F?J?5? ?D<B<:E?GLG? >HA?Y
A: HQGH KHQB<H

< ,bgZ mj HZz¥m m]jz{_g D:I 3. HUPD $UHD 3URGXP®")$% BBWHRH QS TLR
A$OOXUD ;SHU- )3KLOLSV" ASUFALGIPHQWULERN MH ]D AKLRL'IDIQ
h"1h\ZjZem,Z ieZgiZjZe_egdhfhgbdhAgbhggZz gz \babjm kZ bgl_Z4f_<khf a
D :I- ZDiamentor E2, Tip 11033, PTWUHLEXUJ > @ KZ "b]blDdf hGymd. ahempbehf

>habf_1Zj dheb f_jb +S aZol_\Z h"p_é]dimgng ajZ\bkdmkl A~jzZ\klI\_gb jz
bah” _g kghim ajzZzq_fZ jZzk_fZgh] ham&lpbe_gddkddh jg jlbezfZ b" ~h
\_ebdbf bgpb”_glgbf m]ehf jzZk_<ZhdhiZdpb<Z glA\RhhklIZ\,Z ki_pbnbgg._
aZol_\_azZz dzjzdl_jbklbd_ “habf_KZ ftihjsbfk dhphKkb glgkhytazZ hqgh]
lhemijh\h~"gbgdb ~habf_|Zj kzZ Zd\bappbegmm kzZegalhdhf hk_I,b\hr,m [I
ihlj_[gh h*"Z[jZlb m h\m k\jom H"dmglZ ~h a iAWY $7 UgfdrsBilldal

R\_"kdzZ > @ kZ k_gahjhf dheb bfZpkaghdlh K~ db\hlaZ i) «Zqgbg_ ~ha_ gZ
dhehe ihabpbeb gZ | _em g_azZ\bkgtgih’l milZgl)Zogp@” nlniGk08%fZ h»

Gy ilOnGy/s 06 mGy/s j_ki_dlb\gh azZ h~j_{_gb *_h |_eklhgdjezhqzdtz{d f_jb b
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Jbabd

b [_a[_

"ghkgb b®hiZholyd.

mdmigh \j_f
"ha
>habf_
kghiz

5.
Bgl |\ glg

baez]lzfz LZdh{_
beb «ZqbyZebhjgZpbeZ ~habf
libskdhe EZ[hjZlhjbeb m Bgklby@hni a X lygude @]l Z g\ Zjelghfl G

bfAIb\DpZeh_dddreb k_ Zhklb]gm h"Z[jZg_
1jZ » h[Z\, _gZ m KKFPEjNhdmg~rZjghe

KMFBJ:GB J?AMEL:LB IH BGL?J<?GLGBF IJHP?>MJ:F:
dZji~bhehrd

ijhp_"mj_

- [ihe f_j_fZ
-j_g”]l_g mj_
-kj_"MfZ ]
-fZdkbfZegz baf_j_
-kj_~fz \j_~ghkl
-fZdkbf [jhe bgl_
-dhj_
M]iZAfZ i kf ed
[Jh°f j_45Z
-J_g l_g mj_
- _/\fz \J
—dekbfZegZ baf _|j
-kj_~fz \j_~ghkl
-fZdkbf [jhe bgl
-dhj_

_iz

Bgl |\ glg 1zZkljh gl

{Z+b $[LRP BHIHWHWQ V)& AS[LRP UHPHEHQWS$
_MpiREd\Z~jZ1gb dhj_
gz \j_*"
.$3“d\Z"jZlgb dA98id 252Gy gk _

j\_gpb+Z gZ Jh™brf i go\hmf _ g7 PHol@)ies
eZpbhgb nzZdlhj +S

jhehrd

+

g \R[1k8Z Gl
gl +S

.$3

{Z+A$0O0OXUD 3RHQLYV"
_ iRt d\ZzrjZIigb dhj_
_9Z\j_"
.$3“d\zZ"jZlgb dhj_
_j\_gpbeZ gZ ]h"brf i gb\hnf _ 97 _Mplh)ias4
eZpbhgb nzZdlhj +S

g \4Bj420.6 kKSv
ghg +S
g \Z\b=2Z gk _ “

.$3

- [ihe f_j_38Z

ijhp_"~mj_

-j_g”"]l_g mA'KR 'LDIGRVOGLSVS3

-Kj_"NfZ ]
-fZdkbfzegz baf_j_
-Kj_~fZ \j_~ghkl
- fZdkbf [jhe bgl
-dhj_

Hi jZlb\gb hjlhi
-[ihe f_j_fZ

-j_g”]_
-kj_NfZ ]
-fzdkbfZegZ baf_j_
-kj_~fz \j_~ghkl
-fzdkbf [jhe bgl_
dhj_

_HptREd\ZzrjZIigb dhj_
9Z \]j
.$3“d\zZ”jZlgb dhj
_J\_gpbeZ gZ [h*brf i go\hmf _ ¥ o) 107
eZpbhgb nZdKAPGB®

g \IBpBAIP8 Sv
_Sghkl
g WAFPRZgk _ “

"kdb azZo\Zlb

g mArdatls VarictSiemens

iR+ d\Z~jZIgb dhj_
gZ \jS¢ghkl

.$3“d\z"jzZlgb dhj_ “

J\ gpbeZ gZ Th~brf \ go\hmf _ g7 MHpt)iasl

eZpbhgb nzdlhj +S

g \25h87,9 kSv
g \Z\=Z gk
.$3

MdmiZg ijhp gZl mihlj [ aZrlblgboakjj\Zkha\Z hi
'd_p_,_
-hdh\jzZlgbphb
-gZhqgZzZjb
6. >BKDMKBS3:
lj_pbagzZ f_j fZ m debgbqgdbf mkeh\bfiZIgnjpbhklhim m ema k\Z h]jZgbq _
h[mo\ZlgZ ZgZebazZ jZ"beZpbhghhixZapdhZ]Z pgl ajX #&Ngbqd debgbqgdbo ijh
Kj> ijh[e_fZlbd_ <« m Ihf_ rlh g_ ipkgkarbk-hkBgdthgeZpbe iZpbe _glg_
f j_fe_ md,mqg_gh m _e_dljhgkdb kbkl_fjz "&d*Zpbhgj {Z& BZ hqggh kht
Aim] kIJZg_ ihklhe [jh-g_ kKim~bphba\R*"Abdbpff {mih\jrbg_ D:l b ~he

ijhn_kbhgZegh baeh92pAB) dl@Zpih ~Z kfh m jZ"m

| obihl_a_

“e_eb b fb AZhAZjfth ~hijb



Jbabd b [_a[_~ghkgb b®hiZhpo#.

Ihklhe_ [jheg_ klm~be_ ]~_ km f gha _d¥b\4ElgHgih®jmqg- kZ Zdp_
jZ"beZpbhgb mlbpZe gZ rlblgm e a’mmerZlbebhkm beEdhjbklblb az ij
_d\b\Ze _glg_ “~ha_ aZ hqgh khqb\h\ZI—qu_Z{a_rg [jZjE~"hh~"1h\ZjZem,Z _klb
gZijZ\blb > @ aZ _g_j]lbe_ [ Bykla fjiB dabk_j\k gldgbf ijhp_"mjzZfZz rlh
Ah[jhe f_jb ihdeZiZz b kZ Fhgl_ PZjeh@khifimeZlpm{Zj@rm ~Z «_ _d\b\Ze_gl
hqb fzfzZ g_]h _d\b\Ze_glgZz “haz ayb\jaihgbj2*"h maldfZem h\Zd\m +_~»
hp_gm kzZ j_a_j\hf ba [Z]j_f |jb jZakeh\ZjbBZhbtAhm ahabpbeb “habf_|jZ g
AN em > j@lh al[h] gZ]lgml_ ihabpbe_ ~hdlhjBpijbmZjfZ gb®@ib gZjZ\gh gz
alh] Ih]Z rlh az bgl_j\_glg_ ijhp_~"mdhemZld_ihhYyZpéb beb hih\jleb kI
ihma~Zghklb h\zd\_ ZijhdkbfZpbe_

Kim~rbezZ o mjz{_gZz gZ hkgh\m f_j bfZ \fjri_gbb”m ~\pg¥hebaz j_amelZlZ m
ijbklmim «_ \_hfz < ~ghklzZ\gZz GZ hkjghh\o kj_ ~dgblolbbgZz”*beZpbhg_ ~h
ihe_"bgzZqgbf bgl_j\_ gpb ZfZz az h"f MNbmgkldthEZehedbd ijhp_"mjzZ bfZem
\bAm gh\_ ]jZgbqg_ \j_~ghklb az _d\bygé_khgmh\hhamwklfafh\Zg «_ fboh\ fZ
[jhe gZ ]h~brf_f gb\hm [_a dhjbr,_fZkbZ\idblglyd_ kikzglgh «_ 7~z
baf_j gZ \j_~ghkl baf_j gz dh” 1Zkhp_#gmjjhddrdylh\jiZz f Z 976l 184.Z
FZdkbfzZzezg [jhe bgl_j\_gpbez -« jzZfmodjl "gghk[lbabhkj ij "~ihklz\dhf ~Z
aZrlblg_ gzZzhqZjb g_ dhjbkl_

AZ k\Zdm bgl_j\_gpbem [_e_"_gZZ+ bép *bphkdigh:kZ dhgahe_ mj_{Z+Z bel
f_1jZ aZA'XR 'LDJQBNKNMOLSV? Dhj_eZpbez kzZ _d\b\Ze_dlghfibfhahf i
bgl_j\_gpbez «_ [beZ hdh lZzdh fHE k_ijtbhdZmgbid bez, gzZ\_2_@bfb>
Aim]bf dheb ih”j"Z\Zem h\m \_am mghkIE\Gm[ klbéBpbe jZ "beZpbhg_ _d
"ha_ aZ hqgb

Li_[Z bfzZlb m \b"m ~Z ehr gbe_ mjZ§ZginlbmpZpb\ZZdlpo jZ"beZpbhgbo
dmfmeZlb\gh] _n_dlZz M\h” b aZdRP KMnterjationahm@bmmission on Radiological
SBURWHFWLRQ" ~Z ijb bgl_j\_glgbf ijhp[ZmzZbZ -bg2Eh _agheZz ebpz "z
aZrlblm GZhqZjb kZ heh\gbf _d\WBEekfg@hmem jZ beZpbhgb mlbpZe aZ ]h
Zeb _nbdzkghkl az\bkb ~“hklz h” "baZegzZ Idhgdj>Igh] @ ijhba\h{Zgb I]j
jZa\beZem rlh _jlhghfbggbeZ aZrlbldgAd, kgb*kh\Z elAH&jhqzjz ihj_~ Ih]Z
ihlimgh aZzZrlb,mem hqb jZ\ghf_jgbe _bg@kindh{fhem_RIh kI\ZjZ h~”[hegl
dhjbr, _f_ b kufm-m azfz],b\zf_ dzZlpihkezZ "tbp "glbfgdHhqZjZz gZeZa
objmjrd_ fZkd_ b "bkZegh] ijhp_kZ

Ba h[abjz ij_fZ h~lh\ZjZem,bf hj]ZgpaZpbligbd_gZrbdhjbr, fZ aZrlbl
kj_~klZ\Z «_~zl a[bjgh AZrlblg_ grhagZj mdkZkibe

?k_gpbeZegh ¢ \Z gh bklz,b ~"Z dzZ"I1]hPZ «dhjlk fhllon Zz~ d\Zlgm kljmd
aZrlblm aZrlblgb _djZzg h~ghkgh @ZrigHgZ ganZ \p_k\lop _

ceZjf gz ~habf_Ijm dhjb,_ghf m kimZdgrh mBhkjgnjjapijgg «_ [bh "Z k_ "z
ijb h~j_{_gbf -qungZ "ha_ h]ezZkim+ZrdEdh*{*Z «4jb ma "h"ZlZg _n_dZlI
h[a_J\Zpb °b ijbf_, _gh kheb’\gh kfZjf “oghkddflhdgbok\m~rbe_ fZ~Z gbe_ L
Z"n_d\ZIlgZ d\ZglbnbdZpb«Z rth k\ZdXxdh it htjolghkZ bgrhl\j"m ~Z km Kk_
kZ\_|Ib Aijbfbeb” AZihke_gb km [belb hijlfgld "Z dllvqmdZdhdrZ k_ ijb
bgl j\_glgbf ijhp_Ym@gZiZegh kfZfb g_ ", gb mlbpZe shdbad-nZ phe agkd b
aZ ijhn_kbhgzZegh baeh” _gZ ebpz Ba”*\Z<Zfh
1) iZpbe_gl bgkljmf_glb jz~rgb iezZg K\ mIljhl[iznghk|pm®ijbij_f, _gh” ij
ihq_IdZ ijhp_’\mj_ dZzdh [b k_ bgl_jYhggbeZbba\arblegz\,Zf z
2 j_g"l_ _ogbgzZj gZ mijz\,Zqdhe dhgatzebhzzZ,B\Z IfZ dhimebr_ j_ g]_
p \'b dZdh [be_dzj dheb \jrb bgl_j\[bdpbrmh,mhhjZXf +Zgh] aJZq fZ
3) [Z fbgbfbah\ZIlb [jhe jZ"bh]jZnkdbo kgbfzdZz
4) ehdZebah\ZIb le kfZfblb j_]berh_h&gbdlZ j kZ dheZz
5) mf_klh dhglbgmzZegh] j_"bfzZ dheb |jfZZ jZ7ybkbHhRZ mhk _dmg”b
6) dzZ” gbe_ ihlj_[gh nemhjhkdhikdh ijgZIp  kjeotkdm 3az"
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Jbabd b [_a[_~ghkgb bd®hifZhpmd.
7. A:D4AMQPB

H\Ze+ jZz~ k_ [Z\b jZ"beZpbhgbf jbabdhiyZzemghh dlaeiphngko ebpz ijb bgl_j\
jZ"bhehrdbf ijhp_"mjzfz Ijbkimi «_j dkgbbgblizg b d\b\Ze_glg_ "ha_
F_ j_fZ km jz{_gZ az k\_ Ibih\_ bgljZj\mgDydlogbjdqgehmp_gljm Kj[be_ b gZ
j_amelzZlZ « m kdeZ”m kZ gh\bf }VjElgblpgZ ZBR®H4_ ABgj _jgZlbhgZe Phffbk
JZ"bheh]bpze Ijh]_glibhigiZgf bohAZdkbfZéihgZlh brf_db\bh@Z 1Z« gZqgbg
e ba\jr_gz ijhp_gZ jbabdzZ az h"hNZjZZnz ki jArHHZA"beZpbhgh] baeZ]Zf z
3 "Zg h aZzd,mqzZdzZ «_ b ~Z k_ m DebglZgdbf fZzodlfirm Kj[éhe J im[ebpb
gZhgzZj_azZ aZrlblm h” eshgbamem, bdhahkKh fZ \jeh fZeh

IhiI\j{_gZ «_ ~h[jZ dhj_eZpbezZ +S b$RBZ kdkydeZ k gH{kEZ\, gbf bkljZ b\Z fk
lj_"klz\,_gb km &zZgkgbkfzZfb _d\b\Ze_glgZ “haz <hgbhoggm kHqd)bqg bf &
ehdZeghf b m Jeh[Zeghf kfbkem

H]ljZgbgq_fZ m kim~bekdhf ijbkimimghf kkde”ZzZmzZmapg”b\b"mzZegbo f_~
ijh[e_fZlbdZz jZaebdzZfZ m \_rlbgb jlgZz [X@kbopgdph N\hdl h”rklheZf_ dhet
h~rfbpZzeb dz” gbe_ ihlj_[gh fboh\h hZfjZlbhghjbZgpdb thi_jZIlb\gbo f_jZ aZz
ihke_~fb izkmk >bkdmkbe_  bI~

LZdh{_ kIm~bezZ gbe_ h[mo\ZlbeZhipkVdejZ esghp2_#meZbigb fhlm [blb "bj_c
ajzq_fz f_"bpbgkd_ k_klj_ j_g"] bgdZolgbpbizebabzif-bj £Z ] _g_jZegh
g_"hklZem m ebl_jZImjb
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J?ABE?

3_"bgbp_ ehdzZeg_ kzZfhmijz\_ m kdemfmbkzZ KjkBZ\hf AZdhghf h \Zgj_-’
kbimZpbezZfZ b AZdhghf h ehdZegholhZbhinm gzZAb_‘gh Klh j_ Imebrm naZghbbdibhgbkZ f
kizkz\zfz ij_ Km[?zZzdl_ azblbkizkz\zfZ gZ"ehjphdkdabrbgbpZ ehdZeg_ ekzZfhmijZz
md,mqgb\akihkh[,_dgpd\gbebph fboh\BEdlb\bjzZh_kbkl_f nmjehtyz m*jhZ{fLpz
AjmlbljlZgbazpbez dhhprpgdpbrmagZriblhb kizkzZ\Z fm¥Zgj_~glkbimZpbezfZ, ebqgm
maZeZfigchhe _dlb\gariblm kijh\hf{_jfzZb az”*zZlzdAbegaZrlibl_  ihklZ\iEY_j_gbdZz
azZzf_gbdz ih\_j_gbdz h[jnagbwbpegazriblhirl_gzZf_g_ nmgdpbltkdtkk ZffZ\gh]
ma[mfb\Zfz ihklz\,Zf_ kbhh&kZhkim[nzddf_ iezbbjjlz]fzfbjzf_ nbgzZgkbkZffZz
aZrlblb kizkz\zfz mI\j¢b\ZLf ijbagdfaZ]jZz *"im]xblZfhragZqavhj]ZgbaZpbem
nmgdpbhgbkiZ\be@Zrlbl_ JZ" h[jZ{me+_ f_klh b meh]mkZfhlmihp¥Z emddb&kd fm azZrlb
b kizkz\EZZl_"brl_f gZ ~hklb]Jgmlhe hj]l]ZgbazZmbrelZ bb ikhij*"KlZ\Z az ~_eh\Zf_ m \Z¢
kblmZpbezZfZz

D,mqgg_ j_e¢gb*"bgbp_ ehdZeg_ kzZfhmijz\_ aZrlbb2BglZ kaZklb\Zf_ pb

UNITS OF LOCAL SELF-GOVERNMENT IN
THE PROTECTION AND RESCUE SYSTEM OF THE REPUBLIC OF SERBIA

ABSTRACT:

The units of local self-government, in accordancith whe Constitution of the Republic of Serbia, the
Emergency Management Act and the Local Self-Goventrmct, regulate, on the area of their jurisdietifunction of
protection and rescue of, most importantly, thenelets/subjects of protection and rescue; authofithe bodies of the
local selfgovenment; inclusion of trained and enabled legalt@stiand their activation in the system; role of th
FLWLIHQV FLWL]JHQVY JURXSV FRREGCGRYBWURRUDQGL]|PWQABRIHPHHW LRI SU
extraordinary situations; personal, mutual andectite protection; conducting the measures andstaskcivil
protection; appointing commissioners and their digsti forming the units of general civil protectjdanctioning of the
public alert system and installing the sirens;nireg and enabling; planning and programming; firagc¢he protection
and rescue system; determining the damage; ackdgeseents and awards, and other important taskd teita
organization and civil protection functioning. Thaper elaborates the place and role of th e lodfajeeernment units
in the protection and rescue system, especiallyatiteéeved organization and preparation of the ®@ed means for
actions in extraordinary situations.

Keywords: units of local sel-government, protection and rescue, protection.

1. M<H>
MklIzZ\ J_im[ebd_2?Xjfibgbr_ ~Z km <« _“bgbp_ ehdZeg_ kZfhmijz\_
liZ~h\b b 1jz~ ;_hljz™ kz liZ*"KRa&bofhlirlblglzn B EK M h[eZklb azt

kizkz\zZfz klzgh\gbri\Zz fZI| _jbeZegbpzZjx dmelnejgbogl}ppbo g_ih]h*Z b 7
g_kj_,Z hkgh\gZ gzZ”~e_"ghkl hirlbg_a<ZrltblbklIbpAafg hkj_~bg_ aZrlblb
_e_f _glzZjgbo b "jm]bo g_ih]h"Z aafldjd dmealgZjgBeZz”*aZz hirlbgm b h hkl
aZrlblb b mgzij_{_fm ,m~kdbo b fZfbgkdbo ijzZz\z

AZdhg h \Zgj_"gbf kbimz pZ,,ZfZl _dklm AZdhg ~_nbgbr_ "d km 3E
hkgh\gZ km[e_dlZ kbkl_fzZ azrlbl_ b_kizZkZ2\Z[fZ U &KkJ» AbK b ~Z h[_
baljZz”"fm «_"~bgkl\_gh] kbkl_fzZ AbK[gBldl jojjbebmIkdmZ*"m kZ AZdhghf

Yijhn_khj m <bkhdhe | _ogbqdhe rdh ebzkijnedh\gfblké ZIm A RdhekdZ [jhe Gh\b Kz~
MklZ\ J_im[ebd_ Kj[bs_ Kem'[_gb ]¢fhkegbd J o&EP3
SAZdhg h \Zgj_~gbf kbIlmZpbeBfZhkid dZafZ dZfiZhgZ Kem ' [_gb JeZkgbd J Kj[be_ [jhe
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ijh]jzfbfz iezgh\bfZ b ~jm]bf ~hdmf_ghgfZmkhhijZZgbazpbez jZa\he ijb
mihlj [Z kgZ]Z b kj_"klZ\Z AbK HEKZ\]Zgkijhmh Zgip\§ j_ AbK azlbf

f

aZrlbl_ m kemqgZem g_ihkj_"~g_ haEkkjghlobg hith]rer*Z b *jm¥fbo g kj_,

aZrlbl_dz~zZ gzZklmi_ _e_f_glzjg_ g_ikjlh” b {imi[e@ Z\ZfZ b hldeZ,
g _ihkj_~gbo ihke_~bpzZ h” _e f_glZnjbo g khlhZZbbf Nj_ m[eZ Z\ZfZ b hlc
g _ihkj_~gbo ihke "bpZ h _e f glZjmbwogyg ikjh2 ?Z b 7|

2. H;:<?A? 3?2>BGBP: EHD:EG? K:FHMIJ:<? M KBKL?FM A:RLBL? E
KIl:K:<:5:

>Z [b kZ mki_ohf fhleb ij_~mabfZlb bikhilB&g km_h[ZA_ag_ ~Z ~_n

kgZ]_ azZrlbl_ b kizZK\&eZfIZ jblhjbe_ d:Zh rlh km

rltZz{h\b azZz \Zgj_"g_ kbimZpbe_

 "bgbp_ pb\beg_ azZrlbl_ m ~z, f 1l _dkim PA

km[e_dl_ gbezZ «_ j_"h\gZ "_eZlghkdZAbjnrthzZhbb ijmjZz ijZ\gZ ebpZz
mAjm _fZ dheZ km hkihkh[,_gZ b hiftd, maZ ifafh , AK jhiaddoeZ gdbo

e "bgbpzZ ihebpbe_ <hekd_ Kj[be_ Pj\=ghHddjKd&mK[j[bkiZkZ\ZfZ K
fhlm kiZzkblb klzZgh\gbri\h b m]jh _gZniéglmjgZZedgjd h” hiZzkghkl
ihke_"bpzZz _e_f_glZjgbo g_ih]h*Z b "jm]bo g_kj_,Z

M hkINZjb\Zfm ijZ\Z b "m ghklb m iblZdhfid hAb&K KX FdifZem ke "~ _,

ihkeh\

1) A"hghk_ h"emdm h hjl]ZgbazZpbebPBbnmgddbH{gbrkiZz fmgh kijh\h{_f_ m
kZ ¢« ~bgkl\_gbf kbk)l _fhf AbK

2) "hghk_ iezZzg b ijh]jzf jZza\hezZ kbkl_fZ AmKhjinqgdtZémglkf jZal\heZ
JKijbe_

3) ieZzgbjZem b ml\j{mem ba\hj_ nbgZlgk]yi2\ffan al¥ bj@\gkBrZf _ ad""Z|1ZdZ
jZa\he b kijh\h{_f_ f_jZPMmAaz"ZlZdZ

4) h[jZamem RIZ[ aZ \Zgj_"g_ kblmZpbe_

5) g_ihkj_"~gh kzZjz{mem kZ gzZ~e_"ghf kealglff h{jagifz ~jijb\j_~gbf
Afmri\bfZ b A"jm]bf ijZ\gbf ebpbfz

6) hkiI\Zjmem kZjzZ~fm kZ j_]bezfzZ b harlty,ZfZ kmk_"~gbo

7) mkdeZ{mem k\he_ ileZdeZgNbKBEKgj_~gbf kbimzZpbezfz m ~z, f |_dk
JKj[be_

8) h~j_{mem hkihkh[,_gZ ijZ\gZ ebp& h® agZqZ+Z aZ A

9) h[_a[_{mem | _e _dhfmgbdZpbhgm b bgaBjfiEphbhgmAtWdK jrdihh b md,mq
| e _dhfmgbdZpbhgb b bgnhjfZpbhgb kpXkfzZf K [rl ZhEffZ2 b ma[m f b\
b ih\_amem k_ kZ fbf

10) bajZ{mem b ~“hghk_ Ijhp_gm m]jh _mgdkdb bijh@Zgm K jh _ghklb bajz
gZ”e_"gb hj]Zzg m kzjz~fb kzZ gz¥eMFkghfhklegngb[ffef Zmlhghfg_ ihdjz
hirlbgkdbFfjz~kdbf rlZ[hf aZ <jKb

11) ijZ1_ hiZzkghklb h[zZ\_rlzZ\Zem klZgk\GbEI\th ih_ AnZ&lghzem ~jm]_ ij_\_dg
f j_ &ZzZf_f_ jbabdzZ h™ _e_f_glZjgbo g khlh2Z b “"jm]bo g_

12) gZ[Z\,Z*m b h?j"Z\Zem Kkj_"kI\Z az jma[kifki\ZgZ e<m\ghd\tma[mfb\Z
JKj[beb mqg_kl\mem m bajzZz”b kim~befZihdjgh]ghlamifbkZ fZ az |_jb
3EK

13) hjl]Zgbamem jZa\beZem b \h”_ eb¢glgim b dhe_dlb\gm azr

14) nhjfbjZem hjJZgbamem b hijPRABrh_gZihglp

15) mkdeZ{mem ieZmh\KkKXbKmk _ ~gbf hirlbgzfz

<Zgj_"gm kblmdpbgd ijhlezZrz\Z h~fZo ih kZagZfmhazZz hildkghkl

ijhlezr_gZ b ihrlh «_ gZklmibezZ Zdh Kh]edZkghkb~ghe beb k_ a[h] ~
hdheghklb gbe_ fh]ez ijh]eZkblb hZfZojKibkeh' k2&gKf ijhlezkb az hirlb
aZ f_g ~_h ZzZdh ihklheb g_ihkj_~g&\ Bibkghkb "Zdl) «aZ , aZo\ZlbezZ ~_
| _jblhjbs_~3EK HAremdm 4mdb1&Zm<jib gZ ij _~eh] r1Z[Z -azd Kb ahgh
| _jblhjbem-3jEKk _~gbd 3EK h~Aghkgh aZ |_jblhjbegbldZ~Z+]jZ”~hgZq
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AZ dhhj*bgZpbem b jmdh\h{_f_ AbK mkKjiKdpgtzh eéli_hZjib&ghazk
\Zgj_"g_ kbimZpbh_ az | _jblhjb*§Z}jREE MZ[ aZ <jKb dheb h[jZams_ k
1iZ~"Z Z az |_jblhjbhimlBgkKb=rlZ[ aZ <jKb dheb h[jZame_ X[dmbdbgZ 3

dhfzg~rzgl azf_gbd dhfZg~rZglZ rlZgB\bgZI@[Egbkieb lyje2,Z ke_~_, ihkeh

1)  jmdh\h~b b dhhjrbgbjZ jZ» km[e_dZIZbKbkl <K bb gZgXjzh\h{_fm mi\j
azZ"Z12dzZ

2)  jmdh\h”b b dhhjrbgbjz kijh\h{_f_ f_jZ b az~Z1ZdZ PA

3)  jmdh\h~b b dhhj~rbgbjz kijh\h{_f_ f g\ b gzdizdeididpbs b j oZ[bel
mabfZem,b m h[abj ihlj [_ h~j b\h] Zahhz lghildfbfibabdZ h~ [m

<jKb
4)  jZafzljz b ~Ze_ fbr,_f_ gZ ij_"eh] IKip_lyijmi¢h] IBZgZ AbK m <jKb
5) ijZIb kIZf_ b hj]ZgbaZpbem kbkl_fZjA ek bf boMeZih[H, rZf _

6) gZj_{me_ mihlj_[m kgZ]Z AbK Kkj_MkdZZNRfAEN\E WHgm]k_ dhjbkl_ m
7 klZzjz k_ h j_~h\ghf bgnhjfbkZfm b hj¥dbn\Z\AfjhalklgdbgdZ b hizkghklb
ij_"ma_Ibf f_jzfz az kfzf_f_ jbabdZ h” dzZlzZkljhnz
8) jZafzljz hjlZzgbazZpbem hij_fzZf_ b MmRA\Z\eZs,29lgbp hkihkh[, _
ijZ\gbo ebpZz
9) kKZjz{me_ kZ gzZ”e_"gbf hjl]ZgbfzZ AbK<kKlk_~gbo *j"Z\Z m
10) gZj_{me_ ijbijAKighkdhkl azZ <jKb
11) ijhp_fme_ m]jh _ghkl h® gZklZgdzZ <jKb
12) bajZz{me_ ij_"~eh] ]h~brf_] ieZgZ jZzxZb {hhjZrhb ba\_
13) kKijh\h~ b Jh~brfb iezg jZz"Z
14) "hghkb gzj_"[_ azd,mqd_ b ij_ihjmd_
15) kKZjzZ{me_ kZ rlZ[h\bfZ kmk_"gbo hirlbgz
16) bf _gme_ ih\_j_gbdzZ b azf_gbdz ih\_jglgfbtiZzk FbAZm gZk _,
17) jZzafzljz b ij_"~ezZ _ “hghr_f_h”"emdbk df]2Zgid Ao SEK h~ghkgh
18) ihrghkb kdmirlbdpZ3EKgZ mk\Z<Zf_ij_"eh] Jh*brf_brilZ 9A2\[Z1Z+b ]h
h jZ~m
19) ZglZ me_ hkihkh[,_gZ ijZ\gZ ebpZ b "hdalphh4]Aagbh iz plibgm
=jZ"kdb rlzZ[ azZ <jKb ihj_» gzZ\_"_glhbjihke@\dpbdhh4"b hi_jZpbeZf.
gZ ih*jmqgem ]jZ~"Z b gZj_{me_ rlZ[h\bb6ZhaZbgzKh_|1Bvakdzf_ f_jZ b ZdlDb)\
gZ AbK DhfzZg~rZgl ]jZ~"kdh] rlZ[Z aZ <{JKKZ <hifljZzg¥diZdqil@diE ~gbd 3 EK
ih iheh Zem AZf_gbd dhfzg*hgllbgkdhkdhZ[Z aZ <jKb «_ azZf_gbd ]jZ"h¢
ij_~k_"gbdz 3EK beb geZg ]jZz*"kdh] dels horl eghbhdh]jBirkliidgkdh] rlZ[Z aZz
<jKb «_ ij_"~klZ\gbd ih*"jmqg_ hjlZgiKaZddbhg az &«plgBEpEIMKj[be_ AZ qgeZgh'
liz "kdhhirlbgkdh] rlzZ[Z azZz <jKb ihklZ\,Zem kbj_dhhjjzsBegbo "dhfmgZec
ij_"“ma_,Z b mklzZzgh\zZ gqbez «_ " _KEZljghkh\mbhpb RzAZ 3EK k_dj_IZjb
liz*"kdbo b hirlbgkdbo hj]jZgbazZpbeZjRg\f Hhh Hakide Kbgbo h[eZklb AbK
ebpzZz GZq_egbdz azf_gbdZ b gezZgh\ihklZ}Z a¥ jZp{brZEK kdmirlbgzZ ]j.
3EK gZ ij_"eh] ]ljZ"hdZq*kegbghtliZ 3EK

Pb\begm aZzZrgiZlmgb\hm 3 EZKRZ gqbg_
- ebggZ maZzZe<zZfgZ b dhe _dlb\gZ aZzZrlblZz
- f_ j_ b az”~Zpb
- ih\_j_gbp&zf_gbpb ih\_j gbdzZz PA b «_~bgbp_ PA
- kbkl_f hkfzljzfz h[zZ\_rlZ\ZfZ b ma[mfb\ZfZ
- h\eZr,_gZ b hkihkh[,_gZ ijZ\gZ ebpZz
- omfzZgblZjg_ b “jm]_ hjl]ZgbazZpbe_[hijgf, ag AdbKkbhkh
- kdmi Zdlb\ghklb dhe_ k_ h~ghk_ @& timighyf fZR[ppZzeZf _ hkihkh[,Z
fh[bebaZpbem b ZdIb\bjZzf_PA
JZ™b hklI\Zjb\ZfZ ebqg_ maZzZ+zZfg_Ib dhpZgbb3&E KR[ZrdAp_{mem b ~
bkijz\ghf klZfm ihlj_[gZ kj_"kI\Z b hnjaZrZ agZmelb cdgre _d FFbd gjr _a A f hivdlm
aZihke_gbo ba h[ezZklb PA

IMj_~[Z h h[Z\_agbf kj_~klI\bfZ b hij fb aZ ebggm rmlZrnZigymeb fdlyéZpgbdgm Bgh~Z b ~jn
g_kj_,Z Kem'[_gb ebkl J Kj[be_ [jhe
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M pb,m AbK ,m”b fZl_jbeZegbo b dmebnkjgblol b*tbaz4a\Hhgbo _e_ f_gl.
g_ihl]h~rZfZ b "jm]bf g_kj_,ZfazZk\Ng®pAa"b kh
1) ma[mfb\Zf _

2) \ZdmZpbez

3) kdezZfzf_ b mj[Zgbklbgd_ f_j_ aZrlbl_

4) al[jbfz\zf_ m]jh  _gbo b gzZkljz~Zebo

5) jZ"bhehrdzZz o_fbekdZ b [bhehrdZz aZrIbIZ

6) aZrlblz h™ | _dglgdehrdbo g_kj_

7) azZrlblz h™ jmr_fZ b kizZkzZ\Zf _ ba jmr_\bgZz

8) aZrlblZ b kiZzkZ\zZf_ h” ihiezZ\Z b th’kjh”hfgZ \h~b b
9) azZrlblz b kizkz\zf_ gZ g_ijbkimizqggbf |I_j_gbfZz

10) azZrlblz b kizkz\zf_ h~ ih"ZjZz b _dkiehabeZ

11) azZrlblz hr GMK

12) ij\Z b f_"~bpbgkdZ ihfh,

13) ZkZgZpbezZ |1 _j_gZ

14) hgm\zf_ ~h[ZjZ [blgbo aZ hiklzgzd

15) oblgh mkihklz\,Zf_g_hioh”"gbo kem [bZh”~ «Z\gh] bgl _

M pb,m j_ ZebaZpbe+_ijhibkZgbo FEKZ nbgZgKkbzd¥m

1) ijbij_fzf_ hij_fZf_ b h[mdm rlZ[h\Z aZ AKbih\e ["lgpklxZ b azZf g
ih\_j _gbdzZ b Ijhrdh\_ kijh\h{ _fZ f_jZ AbK

2) ljhrdh\_ Zg]Z h\ZfZ hkihkh[,_gbo ijZ\Wbro kBEpZn]m\htdé azZ ba\jrz\.
azZ”"zZlzZzdzZ AbK

3) baljZz~fm kbkl_fZ aZ ma[mfb\Zf_ gZ k\hehe | _jblhjbeb

4) ijbez]h{z\zZf_ih~a_fgbo h[e_dZlZ im@ dbbbifjmImbazZz kdeZfZf_b
h~j~z\zf_ dzZh b h~j"zZ\Zf_ ~jm]bo dZrlblgbo h[e_dZlI

5) h[mdm klZgh\gbrl\Z ba h[eZklb AbK

6) kZgbjzZzf_rl_1Z gZklZebo ijbjh~rghf b ~jm]hkdgZaiph~hZ fZl _jbeZe
fhlm,ghklbfZz

7 Aim]_ ihlj_[_ kdeEkZ/rm kZ AZdhghf b ~jm]bf ijhibkbfZz

3. :DL: 3?>BGBP: EHD:EG? K:FHMI1J:<?M KBKL?FM A:RLBL? B

KIl:K:<:5:

33EK_ h~]lh\hjgzZz ~Z k_ ij_dh k\hebo &hjikdZXxhtmJIkdmIébd k Kj[be AZ
h \Zgj_~gbf kbimZpbezZfZ b AZdhghZ\¥ lkelizd & eayhiel BlbDf hb\hlg kj_"bg_ Nhg
ijh]jZf dhjbr, _fZ b aZzZrlbl ijbjh~rgbojh)jjz¥ghlkldribl _ “b\hlg " Bj2"Zbg_

"hjl]Zgbame_ aZrlblm h~ e f_glzZjgbo blh]m’}Zach\Iblmohg\ ith zjz b klI\Z

mkeh\_ az fboh\h hidezfZf_ h~ghk\do m{lke& "ZbpZ _ fboh
>Z [b hkI\ZjbezZ h\Ze k_| az~Z1ZzdzZe+ 2 Mt mpghk2fZZjgkeh\Z AbK

ijhibkzeZz ~hdmf_glz f_{m dhebfZ 1j%~[Z bklZ,bke_ ~_,Z

- lihp_gZ m]jh _ghklb | _jblhjbe_ b bajBlrZ HeAfkYAZAZr

- HremldAj]ZgbaZpbeb b nmgEphhgbkBElfhgbeb ]jZ22Z 3EK

- Hr"emdZ hh[jZzah\Zfm]jZz*kdh] hirlbgkdkllidEHpdZ\Zgj_"g

- =h~brfb ieZg jZz~"Z 1jZ"kdh] hirlbgkdhl glZkBl mZ plz-g]j

- Ihkeh\gbd h jz"m ]jz~"kdh] hirlbgkdhprlKpImapbzgj_

- f_ hihklzZ\,Zfm kbj_gZ mj_{Z<Z\ghkpa[klgzh¥zaZz

- H"ede h ihdj_1Zfm ijhp_kZ bajz”~1bijhdp_ge MmlghZzjghdk g_ih]h*Z b 2
g _kj_,Z

- AZd,mqzd h kijh\h{_fm hkihkh[,Z\Z fz §jdKEgdlb\Hrebafhriblm

- GZj_"[Z h fh[bebaZpbeb b mg_r,m m AbK m <jKb

- HemdZ h h*j_{b\Zfm h\eZr, _gbo b bbihkdgZ gBoAipX\g

- Hr"emdZ h h[JZah\me . ’\bgpr PA hirl_ gzZf_g_

- Ijh]jzf azZ ij_\_glb\gm aZrlblm h” _en]lbogbZijihBb ir ~j

1K\zdZ hirlbgZz «_ Kem'[_gbf ebklhf ijHhdb¥zdnZf gg\Z~Ag ihlj [_ jZ"~Z h[jzZ{_gm s« Kj[btblbgZ
10



Jbabd b [_a[_~ghkgb b®hiZhpo#.

- HremdZ h aZrlblb hr _e_ f_glZjgbohhymh]boAZdbmqiZ dah)\Zf m
kljmaggh_jZIb\gh] Ibfz aZz AbK h* _e f _glzZzggha ga ii]hNZk Zhi
DZh iheZagb “hdmf_gl aZ bajZz"m kdbsadielZghdZ hbbhkigelpbhgbkZ f _

AbK Z gZ hkgh\m gezZgz gAZdghgZ PAZilgZ h ehdZeghe kZfhramZ\b b |

"hg_el”emdm h hj]j]ZgbaZpbeb b nmgdpbhgbKZfgZ khhbbeg | gBHHbmll Z

baf_{m hklZebo

- j_]Imebr_ hj]j]ZgbazZpbem b nmgdpbhgbkzZf_ _PA

- mi\j{memk_gZ"e_ "ghkbbhynZodk3gKZ"kdbo hj]ZgZ m AbK

- bajz"m lIljhp_g_ m]jh" _ghklb b leZzgh\Z AbK

- ihklz\,zf_ ih\_j_gbdzZ b azf_gbdzZ ik\ ,] ggifdZ RIAfH gZ

- nhjfbjZzf_ <+ _~bgbpzZ PA hirl_ gZf_g_

- mj{me_k_ md,mgb\Zf_hkihkh[,_gboijZ\ghbgbpZbfboh\hzdlb

- meh]zljz{ZgZ m~jm _fZ ]jZ{ZgZb”jm]bohj]ZgbaZpbe«z

- dhhjrbgZpbeZbjmdh\h{_f_AbKm<jKb

- hkI\Zjb\Zf _ebgqg_ maZe<Zfg_ b dhe_dlb\g_ aZrlbl_

- Kijh\h{_f_f_jzZbaz~zZ1ZdZPA

- nmgdpbhgbkzZf _kbkl_fZeZ\gh]ma[mfb\ZfZz

- h[mdzZbhkihkh[,Z\Zf _

- ieZgbjzZf _bijh]jzZzfbjZzf _

- nbgzZgkbjzf_ kbkl_fZAbK

- mINj{b\Z f _rl_1I_

- ijbagzZfzZbgzljz™_b

- Afm]ZiblZfZh”cagZgZ<ZaZhjl]ZgbaZpbembnmgdpbhgbkzZf_ _PA

4, F?KLH B MEH=: F?KG? A:3?>GBP? M KBKL?FM A:RLBL? B
KlI:K:<:5:

F_kgz aze_"gbpz jz~b az”"h\h,Z\ZfkZ iehdZ2glh]bglZgh\gbri\Z m hJ[

<jKb iml_f KZ\_I|1Z f_kg_ aZes_"~gbp_

1) ij_~ezZ _ ih\_j_gbd_ PA b fboh\_ azf fglkdm mZgEkhf, ighjmqgem

2) h[{z\_rlz\Z RIZ[ h ih"Zpbfz kzZ k\h] WA agqdegZ dhebZkirmZgbjZf_ hj]lZg
b kijh\h{_f_ AbK ,m7kI\Z b fZl_jbeZegbd "dKlAjZ 4mF*Z,

3) mqg_kl\me_ m kijh\h{_fm f_j_ b azZz*"ZIXRfZiNgkgsbhFdhgZ §Zj b R
ihf_jzZf_ beb _\ZdmZpbe_ klZgh\gbriXZjZzafjblfizZ\KAZ ghgg@bri\Z b "jn
f_j_

4) mq_kl\me_ m hjl]Zgbah\Zfm b hkihkHKijA\Bf nf 1jEMIgl2 Aa Z

5) mq_kl\me_ m bgnhjfbkzZfm ]jZ{ZgzZz h hiogdpok!bfz*jmlboij g_kj_,
ihke_"bpzfz b f_jzfZ dhe_ k_ ij_"mabfBbdeygZZ pxrrliblke _"bpzZz gz
ih"fmqgem

6) m kdezZ”m kZ k\hebf fhlm,ghklbfz ieZghjz"Ki\Ah[aZ[_KnmZgbah\Zf
kKijh\h{_f_ ij_\_glb\gbo f_jZ aZrlbl_ hYym]bphgatkd_hZ gZ ih"jmqgem
azZe_"gbp_

7) hkiI\Zjme_ kZjzZ{fm kZ hirlbgkdhf Dhfbkbdhf pZZkliZlep_ _drh _e_f_glZ]j
g_ih]lh*Z gz k\hf ih”jmqgem

8) mqg_kl\me_ m nhjfbjZzfm ijb\j_f_gbo {Z%kgbebe_ NEJEmZ hjz~b kijh\h{
f jZ aZ m[eZ Z\Zf_ b hldezZfzZzfzZ ihklemZppzZ \ghgjkthgf_ik"jmqgem

9) ith gzj_{_fm Ilj_~k_"gbdZ hirlbg_ m\Z®y_™ghhjkblimmpbezZfZz

F_kgzZ aZes_"gbpZ m kdeZ"m kZ azZdhghkzZ fthmeijmadibf klIZIklhf f_|I
aZes_~gbp_ b Ajm]bf ijhibkbfZ hkbf gZ\_~_ gbo ehr
- ihdj_,_ bgbpbezZib\m azZ m]jZz*"fm _e_fahdgdad sdbKedhgBddf mj_{_ f_
gZk ,Z
- ijbdmi,Z b h[e_~bfz\Z fbr, f_1ljZ{ZgZalwdhlZ-gzbtZ NWZgj ~g_ kblmZpl
- hjl]JZgbame_ jZag_ h[ebd_omfzZgblZpgjmgtm,b gZ k\hf

11



Jbabd b [_a[_~ghkgb b®hiZhpo#.

- ij_"ez mkdez{b\zZf_ ijh]jzfz az balpghfaklimbmggzedkz ihlj [Z2fZ
hfezklb AbK

- mkf_jz\Z dhjbr,_ f_ ijhklhjZ b h~j Z\ZIf jbhipbbZfZkgZ aZ-_ ~gbp_ kK
ihlj [2fZz AbK

- hkINZjms_ kZjZ~Afm m h[eZklb AbK m gjKbBbEZ Kbl "ghf gbpbfZ dZ
g_\eZ~bgbf hj]ZgbazZpb+ZfZ b pb\begfh™jmribblizbgZ k

5. A:D4MQ:D

MklzZ\ J Kj[be_ b AZdhg h ehdZeglgh KZftbrghkXle kmgzsZek "ghklb hir
kn_jb aZrlbl_ k\hebo ]jZ{ZgZ L_ gZMewglghkIdzidhghkf h \Zgj_"~gbf kbim2zj
ihrazdhgkdbf Zdlbfz ]7_ hirlbg_ bfZhmmpklykjZ émhatZrkbl_ b kizkz\zZfZz

EhdZegz kzZfhmijz\z +_ ijz\h ]jz{ZgXgbfZihkgBE\hbZZmh~AZg_ihkj_~gl
aZe_"gbqdh] b hirl_] bgl_j kzZ az emidZgeghkklZgh\dbrj_dhkeh[h”"gh ba:
ij_"klz\ghbhdZ m < _"~bgbpzfzZ ehdZegijXk\hftnkiiZkh[ghkh bj]ZgZ ehdZeg_ kZ
nNZ m ]jZgbpzZfZz azZdhgZ mj_{mem ibkégbf ihkemh\bD¥Zeohheb km m f
gZ”e_"ghklb b h” bgl_j_kZ azZ ehdZeigh dddhK glhrdXh IJmlihghfgZ ihdjZebc
aZdhghf ih\_jblb « "bgbpzZfZ ehdZeYhgXkzZbhmfjZ\baik¥the gZ”e_ "ghklb

M\jr_fm k\he_ gzZ”e_"ghklb <+ _~bgbpz\ edhggdhk b kjhfibkijkzZfhklZeg
kdezZz”m kZ k\hebf ijZz\bfZ b *m ghklEZAAfmBEZ{d gt f Mkjim]bf ijhibkhf b klZIr

3_"bgbpz ehdzZeg_ kzZfhmijz\_ h~]lh\lgjgzb «_nladzldgz ekr_fb k\heb
ih\_j _gbo gzZ”e_ "ghklb

GZe\brb ijZz\gb Zdl «_"bgbp_ ehdZe¢ZlkEZfIAilj@ Nhf sk kmj_{mem gZj
ijZ\Z b “m ghklb e« ~bgbp_ ehdZeg_ d&ZfftnarhifE\N _hiblI\gzZm\&Z fZ [jhe h~”[hj
kdmirlbg_ ¢ _“bgbp_ ehdZeg_ kZfhmipzyzZ" MjlZga dpbe&@m [b gZqgbg mij
1iZz{ZgZ ihkeh\bfZ ba gzZ”e_"ghklb Zfhbuhp\ elhkgebyzfk b jz~ f_kg_ azZ:
Aim]lbo h[ebdz f_kg_ kZfhmijz\_ mkéhApZzgld ihdjghEhf<ZIlb\_ b ~jm]Z ibl
agzZqZ+Z aZ *_"bgbpm ehdzZeg_ kzZfhmijz\_

3_"bgbp_ ehdzZzeg_ kzZfhmijz\_ kZjZZmbm bl \@dYZ fmZena Z&s_~gbgdbo p
ieZzgh\zZ b ijh]jzfz jzZa\hez dzZh b "jmkbo ghigdh b¢l_j kz b jzZz~b f
hkI\Zjb\ZzfzZ fhlm m~Ajm b\ZIb kj_~klX2 B gbjgdahhylbga ij _"ma_,Z mklZg
hjl]ZzgbazZpbe_ b kem'[_ m kdezZ"m hZ &SBZdthghp_ b ehidddemd_ kZfhmijz\
kzjz{b\ZIb kZ «_"~bgbpzZfzZ ehdZeg_ jkZYAmmZhd\bjm]koeH,g_ iheblbd_ J _i
Kj[be_ ma ihrlh\Zf_ |_jblhjbeZegh] «ghibdk]j\Zdd JjZm[ebd_ Kj[be_ H]
e "bgbpzZz ehdzZeg_  kzZfhmijz\_ fhlm KZpof\zhplZkhbagpbezfZz omfZgbl
hjlZzgbazZpbezfZ b ~jm]bf hj]ZgbazZpbsdfgbpm elgdZedgmkZfhmijZz\_ b klZg
k\h] ihAjmqeZ

K h[abjhf gz ihklhezZf jbabdZ h" gZkldnZZf@bZ @gZ "lgbjdlhjbeb hirl
fh' _&azd,mqgblb ~"Z gZ |_jblhjbeb hirlbg_ kigkkhbbq\hsrZ ihiezZ\Z b ~_eh\Zf _
[blb rl_Ilgz ih ,m~_ fZl_jbeZegZ b dmike\imMpggZ Kjh[}Bgim IhklheZf_ jbak
mIi\j{me “hg_Ibf Ijhp_gZfZ m]jh  _ghklb gZ h&gh{\mmend hlsddgtk\b @ ZrlIbl_
kizkz\zZfz ih hizkghklb dhe_ fhlm [WZjgbZ e 22gm]be of ih]h*ZfZ b LL m”"
dzlzkljhnzfz

Jmdh\h{_f_f ZdpbezZ azZrlbl_ b kizkz¥ZfZ dkejpf\b{k f kfij_gZ\Zem hld
b m[ez zZ\Zem g_ihkj_7~g_ hiZzkghklb thlih&p_{"bfp_ adZzlbl_ b kizkz\zZfZz
fZl_jbeZegbo ~"h[ZjZ ieZgbjzZz hjl]lZzgbahbgkdbkijE\h&ad \Zgj_"~g_ kbimZpb-

Ih\_j _gbpb b azf_gbpb ih\_j gbdzZz m gzlij, "gbd_fbkdbfij "mabfZe
g ihkj_~g_f_ j_ azZ mq_r,_1jZ{ZgZ m &aghigdfzmpb\p£g_ aZrlbl_b ebqgg._
b dhe_dlb\g_ azZrlbl_ Z ]jZ{Zgb gZzmyZabf gihf*jingdlz "m " gb km ~Z ihk
kdeZ”m kZ mimklI\bfzZ ih\_j gbdzZz RKA~gh&lhzazf gbdzZ ih

3_7"gZ h™ hkgh\gbo gzZz~e_"ghklb hizlbg]Zgbam[<Z\azzIBlm h” _e_f_gl
Afm]lbo \_,bo g_ih]h*Z b aZrlblm h” nK&h¥X baXxl\fZg@dh\h hldezZfzf_ t
m[eZ Z\Zf_ fboh\bo ihke_"bpz JZaebdZlblg® hirlthgb]éh”*gzZz rlh k_ \b
Ahdmf_gZlZ dheZ km ~hg_1Z gZ ehiddZ &gt gbXted j>Zepz kebdzZ ihlj[gh -
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N 1Z,gm ZgZebam hirlbgZ b mdzZazkbzdd ijinimkieh]g &8 ih[h,rZf_ klZfZ
h~r ke_~_,bo jz"h\Z ZmlhjZ mdzZaz,_gZ |h

[1]
(2]

3]
[4]
[5]
(6]
[7]

[8]
9]

[10]

6. EBL?J:LMJ:

MklzZ\ J _im[ebd_ Kj[be_  Kem'[_gb ]JeZzkgbd J Kj[be_[jh

AZdhg h \Zgj_"gbf kbimzZpbezfZz Kembqd gbjHezZkgbd J Bagf_g_ b "hil

[ihe

GZpbhgzZegzZ kljzZIl_]JbeZ azZ aZrlblm lghki2zkX\gbfd JKem [_ h»

Ih~bg_

HemdZ h hkgb\Zfm [mt_Ikdh] nhgpBeaZ KZegp_ [ggbKklaZkfybd JK []j

Ih*bg_

Mj_"~[Z h kzZklZ\m b gZgbgm jzZz*"Z rikdImMmZpdZ \ZdJemg[ gb ]JeZkgbd
h~ Ih~bg_

Mj_~[Z h h[z\_agbf kj_~klI\bfZ b hijhfeb dib\gimgg@driblan h* _e f_ gl.

g_ihlh*Z b ~jm]bo g_Kkj_,Z Kem'[_gb heZkgbd JK Jh*bg_

Mj_"[Z h kz~j"Zem b gZgbgm bajzZXiZilezZ\xZf Z2aznlbEZgjbrgbf kbImzZp

Kem'[ _gb ]JeZzkgbd JK [j h» ]h*bg_

Mj_"~[Z h kijh\h{_fm _\ZdmZpbe_ Ke[pn [_gbH®Zkgbd JK]h"bg_

HremdZ h h[jZzah\Zfm J_im[ebgdh] rbZfmZ pb2_ \zZKem'd_ gk ]JeZkgbd J

h? lh~"bg_
HremdZ h h”j_{b\Zfm h\eZr, gbo b loih&«lhgZ gkenmjZ\gb JezZkgbd J
h~ ]lh~bg_

13



Jbabd b [_a[_~ghkgb b®hiZhpo#.

IJHP?G: M=JH@?GHKBLBE:GH<B A:RLBL? B KIl:K:<:5:
KM;3?D:L: H>;J:G?

;jZgdh ;Z[b,>jZ]Zg ;Z[b,
babic@vtsns.edts

J?ABE?

>hghr_f_f AZdhgZ h \Zgj_~gbf kbimZpbhZfZIh®hshijblki\Zaz bajz m ijhp
mljh°_ghklb b iezgh\Z azZrlbl_ b KkiZKkEZ\EpEm EpbZgiz ~gd\hj _gb km ihlj_[gh mk
km[e_dlb pb\beg_ h~[jZg_ ~j Z\gb hiiggbg_hjhZgBetzgn b « ~bgbp_ ehdZeg_ kz
ijb\j_~gZ AjmrI\Z b ~jm]Z ijZ\gZ ebpZ ]jAZZg8bijlimikbhgZeg_ b ~jm]_ mjJ&fbazph
bajZ~hf b bajz~_ ljhp_gm ml]jh _ghkibl_bblekdgk2\ZgZribHkgh\gb pb, ~hghr_fZ ihl
Ahdmf_gz1z +_ iezgkdh Zg]Z h\Zf_ jybloemgieh~Zebf phgdbo g_kj_,Z dZh b LL
dZI1zkljhnz JZ~ h[jZ{me+_ h[Z\_a_ &I [eZ@zhZ ba}FZgljhp_g_ b leZgh\Z beFboh\Z |
9Z kI1Zf_ b [_a[_~ghkl 1jZ{Zgz fZljgtbeZ%eyZgzbbdibatmg kj_ ~bg_

D,mqg_ j kmb[+ _dib hA[jzg_ km[+_dlb pb\beg avvlijidg b ikiZk\Z fZ \Zgj A
kbimzZpbe LL m~_kb b dzIzkljhn_

GAUGING THREATS AND
PROTECTION AND RESCUE PLANS OF DEFENSE ELEMENTS

ABSTRACT:

Passing the Emergency Management Act and the Randan the Methodology for Formulating the Gauging
Threats and Protection and Rescue Plans in Exiresoyd Situations has created the necessary conditfor the
defense elements (state bodies, bodies of autormmmyince and the units of the local self-govemineconomic
FRUSRUDWLRQV DQG RWKHULDHIDVD JHURW BW L I3V R FHL W\L | FR@ \VOF DVQNGD R W KI R U AX
the Gauging Threats and Protection and Rescue .Pldmesmain goal of passing the necessary documeatplanned
engagement in case of weather and other disastensell as technical and technological accidents @aatastrophes.
7KH SDSHU GHVFULEHV WKH GHOHWVHYVHIGRRPHQUWPX P UM VEBR QINKHHE WDDRIQ QQIQ T
Rescue Plans, and their implication on the staté security of the citizens, material and culturalods and the
environment.

Keywords: defense elements, elements of civil protectionnhplaf protection and rescue, extraordinary
situations, technical and technological accidents @atastrophes

1. M<H>

AZdhg h <Zgj_"gbf KbimZelZ-grhz A nbgbr_ gZ”e_“ghklb <ez”_
h[eZklb aZrlbl_ b kizkz\Zfz m ~Z,_dé | ghkllmm AbKjZ"gfZ"b jZa\hem kbkl _
\jrb iezgkdh ih\_ab\Zzf_"~_eh\Z kbkl «fZblgkd¥ *"grhZp Zebgm Z gZjhgblh d
ljhp_g_ mljh _gbklim[ebd_ Kj[be_ h” _e_f_glZjgbo g_ikjh Z In ™Mh]bfo
|_dklm ?2Gb>G ljhp_ghf m]jh°_ghklbblbAhjd bfiddmeh mljh zZ\ZfzZ kZ]le_
fhim,_ ihke_~bp_ ihlj_[_ b fhlm,ghkljZ kijrah{ZfZdZ AbK h" ?2Gb>G |
m]jh  _ghklb kZ”~j'b gZjhgblh dZjZdbejbkdjblbdgpplihjkljhe_ fZ djblbggZz
ijhklhj_ kZ Je_"brlZ m]jh _ghklb h" MBégl3 ikZh]\Zglbggbf _n_®#&)IbfZz m~"
ih\j_~b\hkl I_jblhjbe_ h® ?2Gb>G ZbRkebabpZhhm ,26hL>G ihlj_[_ b fh]lm
aZ aZrlblm ,m~b fZl_jbeZegbo "h[Dbdg th”rbikg_ "bbjpZ2r ?Gb>G

ljhp_gZ m]jh" _ghklbh® ?2Gb>G +_ hkdiajgh mhikerdfgZgladzZlbl_ b kiZkZ\
\Zgj_"~gbf kblmzZpbezfz m ~zZ,_f |I_dkIml_<spbbd_gXKjgbihmm ~zZ, f |_d
GZpbhgZegb ieZg b leZzgZ AbK m <jKb\hj]ZgZlhygjhZdlgo imdjjiZbgZz m
|_dkim :I  "bgbpZ ehdZeg_ kZfhmk]B\_3BK ~Zjb¥j Irgbo *"jmrlZ\Z b *
ijZ\gbo ebpzZz m ~Z, f I _dklm 1> b >EaZypbih]bo hZ]Zf | _dklm leZg

ljhp_g_ m]jh _ghklb ijZz\gbo ebpzZ b @b Hagbo\ 2\jZremh h[e_dl_ b ijhk
fboh\hf \eZkgbri\m beb gZ dhjbr,_ fnbd hjmkttZjl Addhhdb fh _ [blb m]jh ™ _«
>G gZ ihkljhe_fbfZ m dhebfzZ h[Z\,ZrkgH f&Zlgmkijhdh\gZlb g_]ZIb\g_ ihke

Yijhn_khj m <bkhdhe |_ogbgdhe rdhebzkijnedh\ufbis ZKim A RdhekdZ [jhe Gh\b Kz~
2AZdhg h \Zgj_~gbf kblkemplheabzlezkgbd J[jhj{bR003 Baf_g_ b ~himg207[jh2011
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rbjm aZe_~gbpm b hdhebgm m kemqgdebbdgdZgZddhbBebojdhy f_,Z«Z m jZ"i
djblbgg_ bgnjzkljmdImj_

ljbebdhf bajz”_ Iljhp_g_ mabfZem k_mH[AadhkkbhigEHKD j_meZlb\_
| ogbgdh _oghehrd_ ~hdmf_glZpbe_ ijhp_"mjm]ihobaj\hprgbd b RIZIbklbqgc
ihrzlzdz h k\bf _e_f_glbfz ihlj_[gbf aZ bajZz”"m bkl _

lezghf azZrlbl_ b kiZzkB\ZXffEb iezZgbjZem k_ ij_\_glb\g_ b hi_jzZIb\
kij_qZ\Zf_ b mfZf_ f_ihke_~bpZ-Rghbghhtdbgbgaif kZ b dZIZkljhnz dZ
kgzZ]_ b kj_"kI\Z km[e_dZIZ kbkl_fZ bAbKzZglibbhdmhhhflbodjZzgh Zg]Z h\
N eh\Zf_ m <jKb m pb,m AbK ,m~b fZlbobs&[eZgZobbhdmalm{j fZ hkgh\gbo
aZ "b\hl lezg AbK m <jKb bajz{mes_ k_m@jh hgohlim <ghd*H gZ hkgh\m |
m]jh _ghklb J_im[ebd_ Kj[be_ ml\j{kbk_ a& fdlglZjgbo \g_ih]h*Z b |1_o
| _oghehrdbo g_kmAZkZ b hiZzkghklb bajZ{mem ieZgh®h o gbh”jhj{dgb dr
mqg_kl\mem m fboh\he bajZ”b

M bajzZz”"b GZpbhgZegh] ieZzgZ AbK m <jjKibl\dgb Klj\mamhFlZgdkIm ~_er
k_ h”ghkb gZ fboh\ ~_ehdjm] jZz~Z_ dhhklX\heemijEbebklZjkl\m jZ*b ijt
ij_ "eh]Z GZpbhgZegh] ieZgZ AbK m <jKEZKIZ\gpebdh & dpbbhgZegh] ieZg.
<jKb J_im[ebd_ Kj[be_ ¢ b leZzg AbK m ZKhhmbjZRFhpbfEdgm]ih"jmc
hjl]ZzgbazZpbhgzZz «_~bgbpZ gZ”e_"g_ kifm]lm m kg2 9hb kZ hdjm gbf ih~
e "bgbpzZfzZ hjl]Zzgz ~j Z\g_ mijzZ\_ M kepmmf mikZ\ggpthdjm]z

leZzg AbK m <jKb:l bajZ{mem gZ”"e_ "gb imdjgdbgkfib kz zZgb~e gl
kem ' [hf Z “hghkb ]Z ba\jrgb hj]JZg :I

lezg AbK m <jKb3EK bajZ{mem gZ”~e_ gbbhk]Z gtz 8 K gimf kkzZej@ ™ [fh f
"hghkb ]1Z ba\jrgb hj]Zzg 3EK

lezgh\b AbK m <jKb :I b 3EK fhjZem [bpbmhykeadf iy giZf GADK m <j
J_im[ebd_ Kj[be_

H\eZr, gZ b hkihkh[,_gZ ijZ\gZ ebpZpgbe*jnhlij hjlgdgbla hkihkh[,_g_
AbK m kdeZ™"m kZ GZpbhgZegbf iezghf AkKbem <p&Zglf iblebd <jKb:i b &
azZ"ZpbfzZ dhe_ ihklZ\b gZ~e_"gb rlZ[kdZkRjKd bajghmmemj_fZ dhebfZ balj
az”~"zZld_ gZ AbK

2. IJHP?G: M=JH@?GHKLB B IE:GH<B A:RLBL? B KIl:K:<:5:

lezgh\_ AbK km m h[Z\_ab ~Z bajZ\jpegn kVqjEKm[+ Sbbhphm bajzZz”m
hkgh\m AZdhgZ h <jKb "~_nbgbrm Ijb hkgh\gzZz zZdlZz

21. Mimlkl\h h f_Ih*"heh]beb azZ bajzZz”m ijhlb gb imREHh\GhKADK m
<jKbhijhibkme_ f_Ih~heh]bem azZ bajzZ"m bjhp* G nmjh G gh&kZgZ AbK m <j
gb\hm J_im[ebd_ Kj[be_ b ieZzgZ AbK m <mKZ\hj]ZbZ3EHKZ\g>b>IE b ~jm]
hjlZzgbazZpbez 1Ijhp_gZ m]jh _ghklb mMYyb?GhdnsfG gd_alRkbajZz"m leZzgZ AbK
gb\hm J Kj[be_ GZpbhgZegb iezZzg b leZgZ bK\gm mrjKb\_hj]lZmlhghf
ihdjZebgZz 3EK [I>b>IE b ~jm]bo hjl]Zgledpbmzm leZgk\bZkm[e_dlb ~_n
AZdhghf h <jKb

ljhp_ghk_ ~_nbgbrm
- iheh Ze b dzZjzdl_jbklbd_ | _jblhjbe_
- fhlm,Z m]jh  _ghkl djblbgg_ bgnjZkljmdImj_
- br _glbnbdZpbezZ hizkghklb
- ijhp_gZ jbabdz
- ijhp_gZ ihlj_[gbo kgzZ]z kj_"klz\zZ_hzijaXx g4lbkKghd PG b >G
- ijhp_gZ ihlj_[gbo kgzZ]z kj_"klz\zZ_hzijaXx 4lbkKghd PG b >G

ljhp_gZ kzZ"™j'b

1) M\h~

2) Ilheh Ze b dZjzdl_jbklbd_ | _jblhjbe_

3) ljhp_gm djblbgg_ bgnjzZkljmdIimj_ kZ_lghkdb\bflZGnhh> G
4) B~ glbnbdZpbem hiZkghklb b ijhp_g@ jbabdzZz h® ?2G b >
5) ljhp_gm ihlj_[gbo kgzZ]z kj_"klz\zZ_hzZijaX_ 4ldKgbo f

'MIMLKL<H h f_Ih~heh]beb aZ bajz”m iphp_i@Zgh\h AgKkm <jKb Kem'[ g6/d@®2kgbd JK |
15



Jbabd b [_a[_~ghkgb b®hiZhpo#.

6) AzZd,mqzd

F_Ih*heh]bezZz ~Ze+_ ijhp_gm jbabdzZ kzZddAZglblBENpbgbifh*ZpbfZz Ijhp.
jbabdzZ <« k\_mdmizZg ijhp_k b~ _gllbnbhdpZmbe jbatbgZZzebdjhp gZ jbabdZ n
ijhp_k b~_glbnbdh\zZfzZ mgmljZrfbo b KkihbZrjzbfdb\hjkllkf b b~ _glbnbdh\Zz
\_jh\Zlgh,_ ~h]zZ{Z<zZ kZ ihjzZklhf lZd\b\hKijblfb mbglEkZfZ d,mqggbo nm
ihlj_[gbo azZ dhglbgmbl_| hi_jZpbeZ jhe_nbgbkZ fkdmdhglj_ [ghf azZ kfzZf
baeh _ghklb b ZgZebam Ijhrdh\Z [Zd\VjhpdiydljhleabdZjbihlj dlyjkbkb
Ahklblgm,Z gZ ih,m klzZzg~Zj*baZpbes jmabfi&Zklb ijhp_g

F_Ih~"heh]bezZ ijhp_g_ jbabdZ k_ adbkdbeZz gtf iphpjbderh]m : LZ[_eZ :
km rlb,_g_ \j_~ghklb h~rghkgh h[eZglblb \mIdgAEkZbrtZlb km m Ijbeh]m ; L:

Dh~ ijhp_g_ jbabdz -ihf{hphhgeZ_ ihlj_[gh <_ h[mo\ZIlb ke_"b,_ ]jmi
ba\jrblb b”_glbnbdZpbem b ij_ebfbgZggpmeZegbebdanmzkighklb dzZh +_  ijbdz
lZ[_eb Db

leZzg AbK_ hkgh\gb iezgkdb ~hdmf_gl gZ hkdhdmAK]zjlkZgblamfs
ijbij_fZem b mq_kl\mem m ba\jrZ\ZfmbK j@]phazghd|IRdZgh\gbri\Z fZI|_jbe.
dmelmjgbo ~h[ZjZ b "b\hlg_ kj_"~bg_

Pb, bajz”_ iezgh\dI\j{b\Zf_az”~zZ1ZdZ k\bo km[e_dglZghbK\ZigtZ g}
ZglzZz h\zZf_dzizpbl_1Z mkdezZ{b\Zp\hZdfidghkkb maki}ZlZzdzZz AbK

onteks
PROCENA
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LZ[ _eZ-:ljhp_k ijhp_g_ jbabdZ

leZzgh\b AbKbajzZ{mem nkXdeZ”"m
- AZdhghf h <jKb
- Mj_~[hf
- Hremdhf h h*j_{b\Zfm h\eZr,_gbo b gkohlehpZ gbd AZK J_im[ebd_ K
- hremdzZfz h h™j_{b\Zfm hkihkh[,_gboagZigbd aepZAthk gZ gb\hm
e "bgbpzZz ehdzZeg_ kzZfhmijz\_ m ~zZ, _f I_dklm 3EK b
h\bf mimlkl\hf
leZzgh\b km azZzkgh\Zgb gz
ijhp_gZfZ m]jh _ghklb b
9Z ijhp_gZfzZ jZkiheh b\bo dZizZpbl alZ Abkh]mZgkkidb gb\hbfZz
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=jmi___jbabdZ libeh] :gZebaz djha
[ 1G-1 A_f,hlj_k < I\ZquZ |
1G-2 H~jhg debabrlZz b _jhabe_ = 6 ]
1G-3 hiez\_ > 4 I M
- ZazZp |
1G-4 Hemegb \_ljh\b -1 4 < KJ-1
IG-5 =jzn~ A 7 i beh] R _|
1G-6 Kg gz f_,Z)\Zgk b ihe _2bp_ a 4 [
IG-7 Kmrz A 5 ]
1G-8 2ibr_fhe BL 5 ]
1G-9 ?ibahhlbe_ 3 5 ]
LLGL Ih"Zj b _dkiehabsZ D 4 ]
LLG2 LL m~A"_k b |_jhjbklbgdb gZiZ®" bE 5
[N -n) N rmAA Zin~n h hnAah i7Z7NhaZ7nhhaAah ZAnAAN ~ A
LzZ[_eZ =jmi_ jbabdz
| z Djbl_jbemf aZ b~ _glbnbdZpbem b ij_ebfbgzZjgm |z
ihl _gpbeZegbo hiZkghklb k\bo ]JjmiZ jbabdz
[ Djbl_jbemf az h~j_{b\Zf_ \_jh\ZIgh,_ < M
\ Djbl_jbemf azZ h~j {b\Zf_ ihke _~bpzZz | R D
] Djbl_jbemf azZ mN\j{b\Zf_ gb\hZ jbabdz GJ <
N

Djbl_jbemf az mN\j{b\Zf_ dZl_]hjbe_ jbabdZ

{ Djbl_jbemf azZ ml\j{b\Zf_ ijbhjbl_1Z jbabdZz

_ Djbl_jbemf aZzZ ijbf_gm hipbeZ azZ m[eZ Z\Zf_ jba
Djbl_jbemf aZzZ ijbf_gm hipbeZ azZ ba\h”,b\hkl

a Djbl_jbemf az ijbf_gm ZgZdkbkl p gz

b Djbl_jbemf azZ h~j_{b\Zf_ ij_hklZeh] jbabdZ b

~ Il HIS _— -~ =7 IV IfL\ 7 A £ e o ™7 m 1 LY PR i L R N |

LZ[_eZ Djbl_jbemfb aZ ijhp_gm jbabdz

GZpbhgZegb ieZg b ieZmhidpKBhLK mijZ\gbo hdjm]Z b 3EK kZ~j _

1) leZzg ijbijz\gtkkjbfghklb az ~_eh\Zf_ m <jKb

2) lezg fh[bebazZgbe\bjZzfZ kgZ]Z AbK m kemqgZ.m debhigiZ KNg ghZZ &k ghlk
3) lezg AbK ih \jklZfZ hiZzkghklb m kdghA mgkklbjhp_ghf m

4) lezg f_jZ b az~Z1ZdZ pb\beg_ aZrlbl PAm ~Z, f |I_dklIm

5) lezg HKk JMi H[ b Ma

6) lezg mihlj_[_ kgZ]Z b kj_"klz\Z AbK

7) leZg m[eZ Z\ZfZ b hldeZfZfZ ihke_@bpih* b §j@d]dplwog_Kkj_,Z

8) leZg bgnhjfbkzZfzZ <Z\ghklb

GZpbhgZegb iezg b ieZzghkjKAbK mijZ\gbo hdjm]Z b 3EK bajzZ{m
gZ”e_"gb hj]Zgb m kdeZ”"m kZ qehgl\if Z'jKb b AZd

''Qezg M bajZz~b GZpbhgZegh] iedAgZm b gb kljZjkh\&_kI*jm]b hjlZgb kB g@mfblohlh R_ethdgm] jz~z
dheb k\he_ij_"eh]_ ~hklzZ\,Zem FbghiklZjkijm elZ]d GZpbhgZegh] ieZgZ AK Kij[bjp>] KZihZébhb ~_h
GZpbhgZegh] ieZzgZ AbKm <j>]J_impddbKjhb<j>]mhbjZégh] hdjm]Zihdimbg g ZghjjzgdbazZpbhgz «_"bgt
gZ™e_"g_kem [_ m mijzZ\ghf hdjm]m g fkizh Zjnf pgbZ ©hdjbgbpzfZ hjljZzgz mdjmign mkjZmgghf kem [ hf
mijZ\gh] hdjm]Zz

QeZg leZzg AbK m <j>]Zmlhghfg_mhdgZebggbbahdfzrbgkdb hjl]Zgb m kZKenfHtkiZ g Zrveghgh ]1Z
ba\jrgb hjl]Zg Zmlhghfg_ ihdjZ+sbg_ I2ZgbpdKerhdZjegs_kZfhmijZ\_ bajZ{mem odbeZ ethdjeggb
kzfhmijzZ\_m kzZjz~fb kZ gZ~e_"ghfkemalpfglz Mfgdg kb *bgbp_ ehdZeg_hX¥Z tnKimZk|>]leZglhghfg_
ihdjZebg_ b ¢_"bgbp_ ehdZeg_ kzZfhmijdézZ{fhgBkZ [BpbhgZegbf ieZghf AKK[he<j>]J_im[ebd_
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leZg AbK mizgjKb>IEKZ"j b

1) leZg ijbijz\ghdlihp _fghkldz »~ eh\Zf_ m <jKb azZ p_eh ijb\j_~gh ~jmr
aZ hj]j]ZzgbaZpbhg_ p_ebg_ dhe_ km " "ghihipbmbhjeZ K1 ADK ~h[be_.
gZ”e_"gbo rlzZ[h\Z azZ <jKb

2) lezg fh[bebaZpblb\bjZzfZz khikl\_gbo kgZ]Z pzkRp b&\pg\ZfZz az”7z1zZdZz
h[eZzklb AbK ~h[be_gbo h” gZz~e_"gbo rlZ[h\Z aZ <jKb
3) leZzg Hk JMi HftajMgmem |I> b>IE dheZ km ij _fZ AZdhhgm &[ <fKb ~n

[ez]h\j f_gh hkfzljZf_ jZgh mihahjZ¥Zfb nmaZmfYAf klZgh\gbrl
hizkghklbfZz _e _dljhijb\j_~Z \h~hijthjb“Z K_bahfhteé]b+Z b ~jm]b

4) lezg f_jZ b azZz""ZIZbAjBEAmes_ k_ azZ ihlj_[_ aZihke_gbd bzdlgjhkgbd.
ebpzZ b ih*jZamf_\ZzZ

- ma[mfb\zZf_

- _\ZdmZpbem

- kdezfzf_

- a[jbfz\zf_ m]jh" _gbo

- ij\m ihfh,

- aZrlblm h”™ ih*Zjz b

- Aim]_ f_j_ b az”zZld_ m kdezZ”m kZ khiklI\_ghf ijhp_gh

KZklzZ\gb ~_h h\h] iezZzgzZ «_ ij_le_"mkjmaklZ\fhrazb ehoeg dlb\gm aZrlblm

5) lezg ba\jr_fz az~zlzdzZ ml\j{_gbo GZpbhglZggbghtedbghdZghf 3EK

bajZz{mem h\eZr, _gZ b hkihkh[,_gZ igNgB epp2_B Rd[ke_gbo az"rZlZd:
Zdlb\bjzfz b iezg mihlj_[_ kgZ]Z bdeZ il X\Z "AlhKe nglkf az~ZIdhf ij_]Je
>IE bpZ kZ dhebfZ kZjZ{me_ m ba\jr Ifmd aaz2* 4rdZ jmidhkh~*bhpzZ 1> b >
hjl]ZzgbazZpbem b ba\jr_f_ az”zZldZ AlbK dkitbkkd AdgiBkmem m Kkijh\h{_fm
ij_]le_™ FLK dheZ k_ Zg]Z mem m ADbK

HjlZgb ~j°Z\g_ mijz\_ hjlZgb :1  hj]Zgh] 3BK]Zdba&Zpbe-_ bajz{n
khikI\ _gb leZgmAkKKb dheb kZ~j b
1) leZg ijbijZ\gtkkijbfghklb aZ ~_eh\Zf_ m <jKb
2) lezg fh[bebaZ@be\bjZfZ khikI\_gbo ,m~kdbo b fZZ_jbeZegbo j_kmjk
3) leZg f_jZ b az~Z1ZdzZ ADbK ih \jklZfZ bhazZk\ghkbbm nkelle]Z"m kZ azc

h\eZr, fbfz mihlj_[Z khikl\_gbo kgZ]Z @zZ""AbKghkkdbk\im[eZ Z\Zf
hildezfzf_ ihke_~bpZ m kdezZ"m kz Z/ Z&mpbdjfid]hda jL"Zpbhg&Zegh] i
ihdjZzebgkdh] hdjm gh] b ieZzgZ 3E_mhkzkyhkbn ety cjjKb
4) lezg f_jZ b az~zZ1ZdZ PA k_ bajhfes gl mhlpf[hjBEZgbfZ b aZl
b ih*jZamf_\Z ma[mfb\zZf_ _\ZdmZppzZnZ fkdeZ]fEZ'f gb@[jij\m
aZrlblm h” ih*zZjz b A"jm]_ f_j_ b azZNhlikl\ mgkiéjnpmgk f
KZklzZ\gb ~_h h\h] iezgzZ «_ ij_le_"mkjmakl<2\ifyra zb elhoeg dIb\gm aZrlblm

9 _¢
ihfh,

fh

22. Mj_"Z h kzZ”j’Zm b gZgbgm banZ«jkig Zigx. AkBjgZegqbg bajz” _

leZzgZ AbK m <jKb gZ gb\hm

1). J_im[ebd_ Kj[be_ m "ZGZpbhtkAegh, ghkdezZp bajz~_ o K_dlhj az \.
kbilmzZpbe_ FMI JK

2). hjl]zgz ~j z\g_ mijZzXx, f I_dklm lezg

3). hjlzgZ Zmlhghfgbo ihdfdg-bgZz

4). hjlzgZ «_"bgbpZ ehdZeglekffhmijz\_

5). ijb\j_~gbo ~jmrlZ\Z b ~jm]bo ijgpdIghpzrgZ ~jmrI\Z b ~"jm]Z ijZ\¢
ebpz m ~zZ, f I_dkim I>b>IE dheZ ifjhb\IhZgkikfleZRgr fZI, jbe _
mijZ\,Zem hf[e_dIbfZ m]jh _gbf kzZ ZHWibdIlgziztZjblbldjq { m-=ine Zhdmf _
aZrlbl_ h” m~_kZ dheb ¢« kZklZ\ghkbhbbldagZAbKeZgZ aZrlbl_ h~
Am'gb km [beb "Z 1Z« idZ $1.201d.] kb g h

6). Ajm]lbo hjl]ZgbdZglyez

'Mj_~[Z h kZ7”j*Z*m b gZgbgm bajZkiZieZA@Z Za BvI\Agjb gbf kkbmZpbgBf¥eZkglid J k"
Ih*bg_
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leZzg ALK ~j"b k\_ g_hioh~"g_ _e f_gl_ aZ AbKrmfZKbjjHrghkblh

+ kij_fghkl az 2jKh[bebaz@hdm\bjZf_ m kemqgZem g _ihkj_~g_ §dZkghklk
<jKb3) AbK ih \jklZfz hiz&ghkilb b az~zld_ pb\beg5) REZfZbIZf_ jZgh
mihahjZ\BFZ\_rlZ\Zf_ b ma[mfb\Zf_ m ~Z, H[l bd¥emiHk_JmikgZ]Z AbK
7)m[eZ Z\Zf_ b hldeZfZf_8)ibgmhibpzZ fb +Z\ghklb

p— MAAH
3ALUTMTE 1
CMACABAHA
JI‘Z’Z}E:.Z’L:::.V

HALUWUOHAMHW MTAH
MJIAH 3uC A, OKPYTA n INC

R _fz Hkgh\gb _e f glb bheXlyz EbKhj

lezg k_ bajz{me_ ¢ihphkgh\m]jh _ghkIBG b >G dhehf k_ b~_glbn|
hizkghklb ba\hjb b h[ebpb m]jh " Z\bflz ifkhém/ibp_n IdlkZ]e_"Z\Zem kgZ]_
aZ h~lh\hj gZ hiZzkghklb bazZza\zg_ h%®zfZgbz}gmibd dghkj ,ZfZ azZ AbK °
arjz\,Z ,m”~b “"b\hlbfz fZl_jbeZegbd¢zhzdmebhhigbo Rh ~bg_b aljjhjpm gm
k\b km[e_dlHbb bfZem h[Z\_am bajZz™_ ieZgh\dhgiZkegbliapgo¥Z |eZgpbajZ{m
m kdeZ "MirkEkI\hf h f_Ih*heh]beb aZ bajzZz"m ijkpbh d_iedgildgh kZzZ
\zZz" _,bf klZzg~rZj*"bfZ ba h[eZklb aZrlblb ibkpB\Zffh\bg

ljb\j_~gZ ~jmrl\Z ~jm]Z ijZ\gZ ebpZ b hjhbbktppbeZ *Z ~hg_km
ijhp_g_ m]jh  _ghklb m jhdm h” r_klI ImiZ fpb g2 Kghlan kM j1970B.2041. ~ h
]h~bg_ Z leZzg m jhdm h” hkZ%10.21pb bg_ "h>b>IEmdh2X,Zem hizZkgbf
fZl_jbezZfajZz{mem leZg aZrlbl_ h™ miyZkiZegBdizkghgZgbgm bajz”_ b kZ~
leZzgZ aZrlbl_ h~dméb REghkb fbgbklZj mgmljZrfbo ifkehkZImZgdnn*h*4g.
kKilmiZzfzZ gZ kgZ]m M19.03.20114 h*lng _

3 "bgbp_ ehdZeg_ kZihmijaAkm [be_"~Z “hg_km k\he_ ijhjpdgn m]jh" _
hkzf f_k_pb h" 2"ZgzZ kilmizZfz gz kgm|201thh~dp_ 12 I12Zg m jhdm h” ~_k_|
hnr A"ZgZ klmizZfzZ gZ kgZzZ]r9.0Rj2021.]h"kB.g ~h

:mlhghfgZ ihdjzstmggz +_ [bez ~Z ~hg_k_ k\hem ijhphdm mt]jh_kghk
f_k_pb hr ~ZgzZ kimizZzfz gz kgIOi2.204l.)h*bgle Z2hleZg m jhdm h~" f_k_
19.02.2012.]h~b.g _

ljhp_gZ m]ljh" _ghklb J_im[ebld_[XKggb&k ~hg_Ib m jhdm h~* f_k_p
kilmizZzfz gZ kgZ]m Mj19/0p.201Psh~*bg_ Z GZpbhgZegb ieZg m jhdngzh” f
KImiZfzZ gZ kgZ]m M}9.0%.20124 h *lhg _
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23. 1jZ\begbd h gZgbgm bajz~_ b kzZ*j Zermh ienAj&ktaZr)bibkme_ gZqgbg
bajz”_ lezZgZ ieZgZ aZrlbl_ hN mezigZalzribI>IB» mm kdeZ"m kZ AZdhgh

<jKb h[mo\ZflZ [jhe ‘hj]ZgbaZpbem b ihkImid ZdhpXhjZfZ\ZiZZgZ b
kljmdImjZz azZ j_Z]h\Zf_ m kemqZehZen"kkVUmzpbp_gm *dbkr_f_ h”emdZ

kfzf _ f_ jbabdzZ azZz aZihke_g_ gZ jbabggdZo\z’glyfbff nk? _khf hjl]Zgba.
jZgh mihahj_f_ b h[zZ\_rlZ\Zf_ h m~Z§gh hZitefebgbo BEK klZgh\gbri\z
khiklI\_g_ f_j_ ijm ZfZ ihfh,b ijb kijidAhdZflbliezigldhebfZ ihkImiZem Ib hj
hJ]ZgbaZpb-m jZ™"Z hjlzgz b aZihké_pgbAbKk,i\b{b faxxriblb "b\hlg_ kj_

kemgZem m”"_kZ hjl]ZgbazZpbem bgnhjfiZighbAZ pehghkdk|Z\dZ jZ*Z b hi

m~ _kZ lezZg aZrlbl_ h” m”~_kZ bajz{jirbelgbdhfkibeZNm "keh]behf aZ bajZz
azZrlbl_ h™» m~_kZ

2.3.1. ljhp_gZ hizkgbkliE{me_ k_ jZ"b kZ]e_"Z\ZfZ m]jhz\ghklIb” bb\hl|Z
ih\j_~b\hklb h[s dBIEIg_ kj_"bg_ h” ihke_"bpZ m~"\glZkh&dZakZgbifZK gblb
fZl _jbezfZ b kZ Zki_dlZ | _jhjbklbqd&Za jZlhIb\ghklb b

1) hirl _ ih~Zld_ h ijb\j_~ghf ~jmri\m b ~¢hmphf ijZ\ghf

1. hirl _ ih~zZld_ gZab\ k_"brl_ Z~j_km b 7j

2. ihrZld_ h h”Alh\hjghf ebpm

3. ihrZld_ h hizkgbf fZI_jbezfZz

4: hkh[bg_ hizkgbo fZl_jbeZ dhe_ gZklZem m m”"_Kk

5. ihibk hizkgbo fZl_jbez

6. ijbf _f_g_ | _ogheh]be_

7. ihrzZld_ h dzZjzdl_jbklbdzfzZ ihkljhy_fZ mj_{Z<Z b hi

8. ihrzld_ h dzjzdl_jbklbdzfz h[e_dZIZ k#jZkzZdlD hkj_I|,b\hklb

| _jhjbklbgdbo zZdlb\ghklb

0. dzjzdl_jbklbd_ ehdZpbe_ b hdjm _fZ
2) br_glbnbdZpbem hiZkghklb
3) f_j_ ij_\_gpbe_
4) kgzZ]_ b kj_"klI\z
23.2. F_j_ h”]lh\hjzZ gz mmMakfZem k_ jZ"b ieZgbjZfz b kijdhd_ifilmigdlzjz
I> b >IE jzZz~b j_Z]h\ZfZ gZ m~_k b bima\Zlzapfzgz ZzdIjmdImjzZ b kg.:
ji_Zlh\Zf_ m kemqgZem m”_kZ f_j_ ZADKhke fAbpzhidezZzKz :dlib\bjzZf _

kijmdimjZ b kgzZ]Z azZ j_Z]h\Zf_ mXlemiEemgm gXElAhédmohiZkghklb Zd
‘m~kdbo j_kmjkZ gzZgbg ba\_rlZ\ZfZhdM\h\bagr @2 mihlj_[m fZ1_jbe
ki ~"klZ\Z F_jzfz AbK b f_jzfz hldeZfZfm2 _#ke” "bpgbrm k_ hj]Zgb
imdh\h{_fz kijh\h{_f_ f_jZ AbK [_jhZgbelipd-Zf KZhFZ,Z+gh] h[_a[_{_f:
h[s_dzl2jblbgqg_ bgnjZkljmdimj_ gZgbg ba\_rlifhKIf4Z kEQZZff _ mkeh\Z
ghjfzebazZpbem jZ~Z b “b\hlZ h[gZ\,Ztfg_ W)\Blgf_ kjhkIm~_kg_ kblm
h~Alh\hjgZ ebpZ b jhdh\b ba\jr_fZz

AKTHEHpame OpraHa n

1. Mpouera CTPYKTYPA 32 pearosame y
onacHoCTH caydajy yasca
[ 2. Mepe ogrosopa Ha ygec | “Mepe3uC
M .
3. MHd)OpN\MCBH:e ‘ Mepe oTKIamama
i HocTeHIa yaeca
JaBHOCTH
| r:‘l.mml»,s\ e | I
——  TMpareha gokymeHTa
) UsseluTaj 0 yaecy ]D’::\
EsuaeHuuja o yaecuma J

R_fz KljmdIimjzZ lezgzZz aZrlbl_h” m?~_kZ ba\hj Zmlh

L1jZ\begbd h gZgbgm bajZ~_ b kZ"j Zhh meZdg&eaZ [Iigb JeZkgbd J Kj[bs_  [jhe
20



Jbabd b [_a[_~ghkgb b®hiZhpo#.

2.3.3. Bgnhjfbkzf_ <z\ghklbZI1Z gZqbg b ihkImid mlhagZYZethka‘glklkH\b g-
kbkl_fhf mijz\,ZfZ <jKb b f_jzfz AbK h2 ihjgabegpd m’kzk'j°Z+m bgnhjfz
hizkghklbfz f_jzfZ b ihklmipbfzZ 'nmkemaZ-ZM*ZkdgnhjfZpbe_ h ihl_g
hizkghklbfz h® m~_kz ij_\_glb\gbf gfa[ b dgtkdgbipdfg b f_jZzfZ m kemqz
> b >IE dhem km h\Z ebpZ "m gZ “WkinZi\gghtk I BgnpfgpbeZ kZ"j b f
ihrZId_ h 1> b >IE ihr"ZlId_ h hizkgkiZZdhjgbdbgdZz hkh[bg_ hiZzkgbo f
\_jh\Zlgh,m gZklzZ+ZfZ m~_kZ N JZaZgeBibk]]JarZ m~_kZ h~rghkgh
dhebfzZ gzZklZthp_gm h[bfZ b ha[b,ghklb ihke_"kpE owbglkdbo iZjdbh 12z
hij_f_ dhezZ k_ dhjbklb az [_a[_"glogl_ifhklgdhg_ffZj_  az kij_qzZ\Zf_ rbj
hildezfzf_ ihke_~bpzZz h® m~_kZ fhjhiABK dheth’kZldhjbklb aZ ebggm
klZzgh\gbri\Z m g_ihkj_~ghe ahgb m]ZhzZ_ohklbzZh” _nrjliZgbazZpbem h[Z\_r
ma[mfb\zZfz ihrzZld_ h kgZlzZfz ZM\2rkl\miZkedqgZem m”~_kZ Bgn
*Z\ghklb \jrb k_ kZ]JezZzkgh leZgm aZinmblf b YR1tZ¥Z <Z\gh] bgnhjfbkZf
g_ihkj_~gbf dhglzdlhf Z m \_ab kzbk&\fr fgbfibBhgmipfjz k_ f_klh \j_f_ b
bgnhjfbkzZfz <Z\ghklb
leZzgh\b azZrlbl_ h® m~_kZ I>b>IE kZjKBkgtkade&edlphgmm hk kZ leZghf
<jKb hj]ZgZ 3EK hjlZz4pzlZZgZ J *Kp[MimlkI\hf h f_Ih~heh]beb aZz bajz"r
m]jh’ _ghjddédbdZ b ieZgh\Z AbK m <jKb

2.3.4. =jZnbgdb ~_h f_jKZNADbK hagzd_ ijbkimigbo iml_\Z a#hjbgl |§bogmbem
Zel _jgzZlb\gbo ijZ\ZpZ ijbdZa h[s_pZ|XbKf ijbtiZakigz_dZ1Z hij_f_azZ Ak
aZ _\zZdmZpbem ijZ\p_ dj_IZfZ hls_idn ZB _kjijv"kI¥Z mgbgkd_ ihfh,b
NjZ\KkI\_gh] a[jbfZ\ZfZ h[ bgkZiblyAgbeZ Mlehdl _ akjfberZZZZ
m]jh°_gbo ,m~b “b\hlbfZ b fZI_jb Z @ j& dmeéjmkjighio b h[e aZ "“bk
fZ1_jbezegbo ~h[ZjZ 1jZl_,b ~hdmf_gipbéhpd Aipi]jgbghkihkh[, Z\ZfZ ijh\
agZfZ hjlZzgbaZpbeZ b ijbij_fz ba\he{_’kamj [WdlZj h~ agZqZ+Z aZ kijh\|
AbK az\h”b bgklblmpbe_ b Aj

2.35. =jZnbqgdb ~_h ikzZ#%jZb ijbdzZa ]jzZz{_\bgZ h[e_dZIZ b"jmRbjde_fZ
dzjzdl_ kalbngo ijhklhjz b kz~j"ZeZhkHapZ¢d Z dZzh[g_dlZ beb ijhklhjZz
hizkghklb fzdkbfzegh ijhp_f_g ~hf_ZdhiZikmghlkdbgbdaignl _\Z az bgl_j\
ij\_gkl\_gbo b Zel_jgZlb\gbo ijZzZ\ZpgdzZ hjpdiZaafZ]|XIlpk ij_Je_~ ehdZpbeZ
AbK dhfmgbdzZpbekdb p_glZj b ehdZeb*mijZf]lZ mhg A bKij

236. 1jZl_,b ~hdmf Zgdbb\bjZfZ hj]zgz b kljmdimjz kzZ~j ~ ijpledz ij

gZ”"e_"g_ kem'[_ hjlzgz I ]jz"z thBIZK,ZdhpBANZrk _f~» h m~_km hj]Zgb
k|jmd|ij hjl]ZzgZ b hj]ZgbaZpbeZ Kbkl k _j_m@{hiiZgfmZe m rkemqZ-m m~_kZ
dhfmgZeg_ kljmdImj_ ihebpbez \Z_Ijh]_Z’ktggbpk_iZWb/eZlmd’\j ij_le_" ijz\

dhebfZ k_ kijh\h~b bgl_jgb ljZgkihjkZhiZjhdpdf f\F] ~jgh\Zfz |_kIbjzfz bgh
iezgh\Z b Z mjbjzf_ ijhljzf hkihkh[,A29ZfZ iijh\le_~ I>b>IE j_]bkljh\Zgl
ihk miZf_ kZ hiZkgbf fZI_jbezfz

3. A:D4MQ:D

AZdhg h <jKb mj_{me_lkelkdhfbAbKbf k_ ij k\ _]Z ieZgbjZem ij_\
azZlbf hi_jzlb\g_ f_j_ kgZ]_ b kj_~kItWZmLkbhblrghmfAbK bfZem k\b km[e_d
h~[jZzg_ Ihrazdhgkdbf ZdIbfz [eb' _ bigmb&jdbkZibhpgZdg b leZgh\Z AbK
gb\hbfZ Lj [Z bklZ,b ~Z «_ ~hghrzflZlib "aZkdlykidboZ km[+_dIib h~[jZg
\j f_ bajZ”"beb AZdhghf |Jh|kag IihplrgbamaeZgh\s  \Z ghkib ~Z k_ h\
\Z Zg k_]f_gl pb\beg_ h”[jZg_ j_]maepiZgE \&ZkNbriZ ~h djZ« f(\chlhjbkgt
klZgh\gbd J Kj[bs_ KfzZh gz h\ZdZ\J_qZ_quIg)\gbj x\eh&zif f ~jmri\h ,_ |
kij_fgh ~Z j_Z]me_ gZ [beh dhem bZf§Z #jgmbkBrmapbrgm ihfh,

Y1jZ\begbd h kZ~j"Z+m bgnhjfZpbe_ h WiZkdhkhkf@ipghfZ m kemgZem m~_kf Ke2]lezkgbd JK
2Mj_A[Z h kZ"*jZ*m b gZgbgm baJZ" kigkghZf 2 ZmlBlzgh_~gbf kbimZpb- «zfzd Kem[he gb[joZkgb
8 M|mIkI\h h f_Ih~"heh]lbeb aZ bajzZz"m iphjpabdmbheZghkZz azZrlbl_b kizkz\ZIfizzmbeZdz ~gleinkp_gb
leZkgbd J Kj[be_ [jhe
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4. EBL?J:LMJ:
MkIZ\ J_im[ebd KKjibf_gb Jezkgbd JjKj[be_

KIjZl _]bsZ gZpbhgZeg  [Keh tgbklibeZkgbd Jjkp[be _
KIjZl_]bsZ h~[jZg_ J_im[ebam Kjldb Jezkgbd JjKi[bs_

AZdhg h h~A[jZgb J_im[&bedn Kjplr Jezkgbd JjKp[be_ Ahimg_ [jh
88/2000,
AZdhg h \Zgj_~gbf kiKe@pbegbzlezkgbd JjKp[be _ Baf_g_ b ~him

[jhe

GZpbhgZegZ kljZl_]beZ azZz aZrlkém ' _kgB kj2\ZKd 86 h»

Ih~bg_

Mj_~[Z h kZ"j"Zem b gZgbgm bajzZzXiZilez\gZf aznlbZ gjb”rgbf kblmzZp
Kem ' [_gb ]JeZkgbBd JK~" ]h~bg_

ljZ\begbd h kZ”j"Zem bgnhjfZpbe_ hZhZ bgtiilmzpbfZj m kemgZem m*"
lezkgbd JK []

Mimlkl\h h f_lh~heh]beb aZ bajzZz”mklihjfpmbgZ m]jheZgh\Z aZrlbl_
KizZzkz\ZfZ m \Zgj_"gbf kbimZpbezfz) Ke¢[b+[ dhhkezkghbd

ljZ\begbd h gZgbgm bajz”_ b kz*"jh2em/ieKgmalZrghbl ]JeZkgbd J Kj[b:
[ihe
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MLBP:3 J:QMG:JKD? MQBHGBP? G: @B<HLGM KJ?>BGN

B\Zg ;b%b,
bilic@vtsns.edus

J?ABF?

KZ | _ogbgdh |_oghehrdbf jZa\he f m «A\ZZq khN\h§ Z2Xdhboz [bezZ +_ dhgklzgl
ihlj_[z aZ ih\_,zf_f ijhba\h*f_ _e_dIiMgxZgZrg_jfibke\ Im Jhlh\h «_ g_fh]lm,_ azZfbl
ijhba\h” az qb-m ijhbalh~"fm b beb pIZl’}bgb f ihlge [Whbgg_ _g_jlbe_

M jZ"m «_ ijhmqg_g mlbpZeqg@impmggpgkdb\imgm kj_~bgm k h[abjhfZ222°& «_ij_lih|
ihljhrfz _e_dljbqg_ _g_jlbe_ m h\Zd\he Hnq'Zhgbpb ,bmpZlgh[bez ba |I_jfh_e_dljzg
MlbpZeb I_jfh_e_dljzgZz gZ m]zZ, gZ Kim\RbymaggZz q’dgmbgl_gab\gb b m]ezZ\ghf g_i
_dhehrdb kbkl_f

Ba\jr_g «_ ijhjZzgmg ihljhrf_ _e_dljbgqgZjkd_jtbgbh@mpm b _fbkbe_rl_Igbo f:
lhdZzazgh «_ ~Z jZgmgZjkdZ mgbmdbpZ.bdZ WNhlfgny kj_"~bgm b Ih ijZ Z J&hedh] g
k_ ~h[bez _e_dljbggZ _g_j]lb-z

D,mgg_ j_gbgqmgZjkdZ mgbhgbpz _e_dljbqgz|_gfhlle-AdIjzg]z{_f_

COMPUTER CLASSROOM'S IMPACT ON THE ENVIRONMENT

SUMMARY
With technical and technological developments & thventieth century, one of the largest demands avas

constant need to increase electricity productiartoday's world it is almost impossible to conceiWany product for

whose production and/or operation electricity is needed.

This paper examines the impact of computer clagaron the environment since it is assumed thathis t
power consumption is considerable, and that thenibajcomes from coal-fired power plants. Impacftscoal-fired
power plants on the environment are multi-dimenaipimtensive and generally unfavorable to the @gickl system.

Calculation of electricity consumption and enviremtal polution of a typical computer classroom
is performed, which indicates that computer classradoes have a certain impact on the environmenimapity
because of the way to produce electricity.

Keywords: computer classroom, electricity, pollution, coalews plants

1. M<H>

DZdh «_ djzZe f "M\ZA~2 lh] \_dzZ k\ hmrZ|BtZfiheikd_k b f_gbf _n
ihg_eh k_ jzafbr,ZIb b h IjbO\Z| b\bf IbbYEff gZigba\tAF Z ijhba\h~f_ e dljt
_g_jlbe_ K\_ hgh rlh m ijhba\h*ghf _iyEp_kihwkbhjZndmfg "bhdkb"Z b hklZe
klzde_g_ [Zrl_ kfzljZz k_ g_ih"_,gbf kmemdheBdhhkrkfb_jfh_e_dljZg_ m c
kZlhj_\Z m]Z, b gZnlgb ~_jb\ZIb ihkdZeh Ig[Zhj_,0 ~Z k_ m fgh]bf a_f,
jZa\hem f_{m dhebfzZ « b Kj[beZz mdjZzAbhzhYhr\fR\_d_@Z-\br_ dhjbkl_ b gqZ
bal]jZ{mem gh\_ Gmde_Zjg_ _e_dWNZgn nihl_jfllZdh{dIjKg km kZ klZgh\br
]1Zkh\zZ klzde_g_ [Zrl_ dhehrdb ijbo\dlBdy_ dZ jdhfeb ]Zk b [bhfZkm Kk
ijbo\Zl,b\be_ h~ | _jfh_e dljzgZ gZ p\Z)| b gZnkg dh” fbo _fbkbeZ ]Zkh\Z
[Zrl_ fZfZ Z m kemqZ-m [bhfzk [dra\b) gZdbBk ke kh _ \br_ dhjbkl_ h[c
ba\hjb _g_a]lr] k\he_ g _rdh”,b\hklb ij_fZ “b\hlghm khjaXlijbb d hj]be_ dhst
Ah[beZem ba ijbjh”~_ iZ k_ fhlm h[gZ\,Zlb

AZlz{_¥Za"moZ gbe_ gh\ pb\bebazZpbekdb mh&ghb_¢& dh\gklZtZpbe._
aZlZ{_fm \Za”moZ dZh ihke_"bpZ \khpim RZ mZ y]l,& khdelze dzMMBO0djz, ?"\.
]h~rbg_ gZ azZk_"~Zfm 1ZjezZf_glzZ ihdpbg éAZoh kiazZbhjjfm m],Z

Bgrmkljbekdb k\_| k_ ij_ b ihke_ ,j_kXhlk@htZZbZ kgpdb”_glbfZ m aZz]
\Za”"moZ m[bkI\_gb kfh] hdmibjZthhé¢m Bhigéhtg_ k_~fbp_ Ba\hjb a.
_g_jl_lkdzZ ihkljhe_fzZ 1~_ kZ]hj_\Zmmbg) mabgnimhzgfhkn_jb dZh ihke_ "
\b”~,b\hkl [beZ kfZf _gZ 9gZ bkih? f hidkiZ®" Kmfijkj "l _klbp_ km [be_ ma
hdh klZgh\gbdZ Ehg”*hgZz

l<bkhdZ | _ogbqdZ rdheZ kljmdh\gbo kim~AbeZ m Gh\hf KZ"m
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]h~bg_ m Ehk :g{_e_kmehr » ndEgbkZgbd Z_jh az]z{_fZ dheb
nhiho_fbekdb kfh] Z dheb azZz jZaethdimgh"gEhdrhghkahha”m\gbo ]Zkh\Z f
\habeZz

Nhlho_fbekdz az]lz{_fzZ km ~ZgZk ijjrkemigdj[Zgbdkj, "fbgZ gZjhq
lhiebe_f debfzlkdhf ih*jmgqem H\h adZR2{"f_flgklkdZehdkb”"Z m],_gbdZz
jZaebqgblbo bkizj,b\bo hjl]Zgkdbo dhflithgkngljb dimeijbibomEI\m k\_lehklb kI
nhiho_fbekdh az]z{_f_

>\ gzZ\_~_g_ \jkl_ zZ_jhaz]z{_fZ bkmrikljgekkifh]az]Z{_f_ b nhlho_
azZlzZ{_f_ km ij_~f_| aZzdhgh”Z\KkI\Z bmij@j[Zfdbf gZ\bbgZfZ

Qbkl \Za”mo «_ |I_rdh *_nbgbkZlb_ebdk] [kZ4d hdbfbeg\glb Q\jkl_ q.
b ijZrbgZz k_ m~Z,Z\Zem ba \Za"mopbhgpf*gbp Jkh\tbl X ijhr,_gh kZklZ\ q
\Za"moz "Z[eselm

LZ[ _eZ Kzklz\[\}Za"moZ

Zahb 1 78.1 %
dbk_hgbd H 21 %
m], g ~"bh&Kb~ 03 %
bg_jlgb JZkh\b $U ,U 1]01%
hkiZeb 0,6%

M 1jZ]h\bfzZz km ijbkmligb fZeb mHA,) eb],\hy hfdipdal (Civ3),Zzh a h g A),
ZfhgbezZzdg), hd&b”r"Z ZahlZz
Mdhebdh <« qgh\_d ]_g_
azZlzZz{b\zZzgb azZ jZaebdm h~
_imipbe_
_jh azlz{_f_ \Za”moz fh _ [blb m JZkghjblhf kdjghfq_ klbp_ Z]j_]2
klZzfm AZ]Z{mem,_ dhfihg_gl_ bfZegh\ridZZzdgbmdbpZb\tnZbfkdb k\_|I b hdjm
DZd\h b dhebdh ~_e<kl\h az]z{_fZ @9zZazZitbkbbkt \jkl| [®Z]Z{mem,_ dhf
f_g_ dhgp_gljzpbe_ ~"m bg_ \j_f_gkkihJg_mlppZa@gbes f {jpfZjgbo az]z{t
AzZ1z{_f_ fh _ bazZa\Zlb agZqZ-+gh ipilipjpEgbkdZgbdAbromhjl]Zgbazfz Z dh
aZ\bkgh h” bg”b\b"mZeg_ hlihjghklmzZhfbkZff hjioddbkZ miZe_ kemah
bgnem_gp_ > @
Ilhke_"bqggb \j_f_gkdb _n_dlb az]z{_ fZ gqbghkZ]| K HKah k
- g_ihkj_~gb _n_dlb h~ N h gZkh\z
-azZdzZkg_eb n_dlb gzZdhg \br_f_k_ofg frnaeh  _ghklb az]z
- ojhgbggb _n_dlb \br_]Jh~brfb mlbpZhgZd{mem,bo dhfi
Lhdkbqgg_ kmiklZgp_ k\he_ g _]ZIb\ghj]Zgdkdfih fZlmb\_g Ib djha \Z:
iml_f \h”"_ m dhem ~hki_\Zem az]z{_ izl _badhia mpZ bebg_ kZ a_f,b
dhglzfbgbjzgh] Z_jh az]lz{_f_f
=Zkh\blZz az]lz{_fZ ihlbgm h” g_]Zjbh\gbo #yZ«lglZznZ JZIkh\Z gZ nehjm
dZh b h™ g_ijbezZlgbo fbjbkZ dheb "gmfhj#lenhglEf 21 b Ki\Z
Fgh]lb ba\hjb ]Zzkh\zZ b q\jklbo qgq_klBpbd _dihhimemZ}Djb\digh m ZIfhk
gZab\Zem k_ ijbfzjgz azlz{_fz Agib{brhgm dhstbkk_jb dZh ihke_ _"bpZ j.
nbabgdbo b o_fbekdbo ijhp_kZ gZabveZ d{k\Zd&b dmwg 4djgb | Zahlgb hdk
m],h\h*hgbpb dheb gZklZem ijb kZ]hpm\ZkK mijlnfZjgdZ a\[Z{b\Zgb ~hd ha
gZklZe_dzZh ihke_"bpZ bgl_jZdpbe k ijlkiZdoms Z gghad¥4Z{b\Zq
Ba\hjb ijbfzjgh] az]z{_fZ ~_nbgbrm é&hebdadl ikKhyZjZbm GZ-\_,b
ijbfZzjgbo az]z{b\Zzgqz _fblmem k_ mezZWhka KkDd]JhjZhZihk bKiZjzZ\ZfZ fe
gbr, _fZ BkiZj,b\_ kmiklZgp_ h” ]hb\aZZ fitbrZ _fnemib®*eZa_ m ZIfhkn_jm
bkizZjzZ\ZfzZ 1jZrbgZ gZklZe+_ ijb jZaebgh[ljzf* ijhap_fkbf Ba”m\gb Zmlhfh|
]Zkh\b b 1Zkh\b ba _e_dljZzgZ gzZklZ]+m_dZhzZihke_ _"~bpZz
ljhp_kb kZ]lhj_\ZfZ km o _"Zg h® gZ @afZdZfgbbo ba\hj

2. ?E?DLJBQG: ?G?J=B3: B 5?7G MLBP:3 G: @B<HLGM KJ?>BGM

lihba\hA"fZz _e_dljbqg_ _g_jlbe_ m Kj{be® \fl§ZlgZf@ b_ob”jh_e_dljzg
Ob”jh_e _dljZg_ m Kj[beb ijhba\h~_ ]Jhmbdfighdth~brf_ ijhba\h~"f_ e d

z

jzlhj az]z{_fiz_glfblk\ZggZadZiem Zgljhit
fghl]

bo ijbhiMBgbbblmeghfagZz{_ f_ ijbjh~gb
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g ilbe > @ F {mlIbf fboh\Z bgklZebhkZgZ hkgdjdmigbohdgklZebkZ
_e _dljh_g_j]_Ikdbo ihl_pbezZez az iphdbdéh™fm Kjfjbrdb k_ ijhba\_~_ hdh
_e _dljbgg_ _g_jlbe. m | _jfh_e _dljzgzfz

M | _jfh_e dljzgzfz k_ \_,bghf kZ]hjhgEdm]hjbdBh KZ]Jfh fZeb ijhp_
_e_dljzgz 1_jfh -éhklZzfyg m G Kz m Kj Fbljh\bpb b AjpjfZgbghzkdhjbkl

AZ N"Z,Z jZafzZljZzfZ m h\hf jZ"m [bydZmaZ IKZ ij_lihkdZdljbqg_ _g_j]be_
kZlhj_ \Zzf_f m],Z

3. MLBP:3 L?JFH?E?DLJ:G: G: @B<HLGM KJ?>BGM

O_fbekdZ _g_jlbeZ kZ"j°ZgZ m ]Jhjt\m\Ef if_m\ZhZekZm _g_jlbem M
kZlhj_\Zfz ]hjb\Z jZa\bsZ k_ lhietkghkZeth’k o nibeakzdib] kZkI\Z ]hjb\Z I
kzlhj \ZfZ kI\ZjZem ijh*mdIZkZ§&jm\¥f*an ~bfgbo ]Zkh\Z

LZ[ _eZ ljh~*mdlb kZ]hj \ZfZ> @

GZab\ Nhjfmej AgZqZe+g_ hkh]| AgzZqgZegh az]z{ f_
kmfihj ]Egab[i.zgh-fbbgé@i:‘;\ (1 1Zg ih \_] 1Zpbem 1]
Aphdkbn 6H J nhjtby fZ1_jbsze_ A~bkZsgb kb
\h~ht
kmfih] . . .
libhdkbA 6H jZkI\hj,b\ m \h6H + \_hfZ dhjhab\zZg
[_a[h+Zg dhjbkib | j_ezib\gh bg_jiZg gbs |
zahl hdk}  NzH hkgh\gb ]Zk dhA Z| kz]hj \ZfZ
9ZKkiZs_ gz ihq_Tdm kZ]
[ _a[h+zg ihg _dzA~|ijb \bkhdbf | _fi_jzImjzf
Zahl fhghg — 1H dhjbklb dzh Zg ki| hdkbrZpbe m \Za’mon
1H
Zah! ~bhd| 11 [jZhg beb gzjzg z| dhfihg_glZ nhiho_fb-kd

hijh\Zg ijb \bkhdhe dhg
ml],_g . A ijhAmdl g_ihlimgh] kZ]h
fhghdkby  &H [_alh-zg b [_a fbil 70’6 \bkhdhe dhgy
ijhAmdl ihlimgh] kZ]hj_
m], g “bhd  &H [ _a[h+Zg b [_a fbjH hj]Zgkdbo fZI _jbeZ miH
leh[Zegm ijhf_gm debf |

>Z [b k_ ihklb]lJeh ~h[jh kZThj_\Z f\zZjihllg_Aghjk f brZlf 1hjb\Z kzZ \Za"
rlh k_ _nbdzZkgh hklI\Zjme_ dh” ]Zkth\WlbloklHp)Zehhlimgh kzZ]lhj_\zZf _ il
hkblmjzZlb gzZ<fZfb |I_hj_lkdb ihlj_[goZ dhkebggm f\dj@t*mdZ \Za"moZ kfZ|
kKl_i_g~_eh\Zfz +_jk_ m ZlIfhkn_bhgbZ\hip vZgbadhZkh\Z

HA o_fbekdh] kZklZ\Z Thjb\Z aZ\bkbijhZ&XIZkEVA]jdXZfZ dheb k_ bk
Zlfhkn_jm GZ m”~_h ihe_"bgbo ijh*"nfdXhZbkZ]mjlb\Z f ZhklhlZd ihe_"~bgbo _
m ]Jhjb\m Zeb ki_pbnbggzZ _fbkbeZZaBjbgty hthfb Jh\_ d

LZdh «_ m eb]gblm fZfb ihklhlzZzd kghfim¥Z ng_PhemdZ¥_,Z ki_pbnbqggZz
kmfihj*bhdkb~Z ih <« _~bgbpb _g_jlbfZfm ygehpbgg[hFh,b Ijhk_qg_ dZe
Ki_pbnbqg_ _fbkbe_ \h~_g_ iZj_ b m],_o“kiZd\§bZ2«Z ahthgbdZ b m],_gbdz

MIZ[_eb”ZI_ km ijhk_qg_ dZehjbgg_ ki_pbnblyge dfpkd2 itha I"bgbp
ijhba\_"~_g_ _e_dljbgg_ _g_jlbe_ n_apjbkghklb h" \jk

LZ[_eZ ljhk_qg_ dZehjbqgg_\j ~ghkKbki>p@®nbqg_ _f
o Ha H &H &H 6H 1H | i_hbaq.
=hjb\h
g/kWh | g/kwh | g/kwh | g/kwh g/kWh g/kWh
M1Z, 150 1200 0,10 10,0 2,5 2,0
Eh>m, | 250 750 0,01 7,0 25 0,30
libjh~gb ]| 400 600 0,01 0 2,0 0,05

Ki_pbnbqgZ _fbkbeZ kmfiKj§mnztkvZm ij\hf j_ ~m h~ KZAj Z<Z kmfihjzZ
Zeb ~krhfihjZ hklZs_\_aZgmi_i_em lifgd hreZab djha ~b
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GZ ki_pbnbggm _fbkbem i_i_eZ mlbgm f[hjlhvZ dRebdpbgzZeh brlz g.
hkeh[Z{ZfZ i_i_eZ b kl_i_g hlijZrb\Z\fZZf 2Zkh\Z kZ]hj

Ma ihagzZl_ az]zZ{b\Zq_ _fblmem kd dZggklpip] gihédlhpbdlebggb m],bdh'
dZzh b g_klbp_ I_rdbo f_|1ZeZz heh\Z "Beb Zjkbg2gb 1Z*bhzdlb\gb _e.

jZAbemf jZ~hg heh\h ihehgbemf Ihjbemf b A]
KZ1hj \Zf_f m],Z m |_jfh_e_dljZgzZfZ h\é_fZtbthzdlbhighphlkZ a
[bhkn_jm GZ+\_,m dhgp_gljZpbem jZ2 bhizzklb\qioskdpigbeb q_klbp_ dhe.
gZ+\_,m \_jh\ZIgh,m baezkdz djha ~thkZhkleb >jZdbmZlohgz jZ\ghl ‘Zz |
f 1h\bf kZzlhj \Zf_f gzZjmrz\Z |_ m i_i\bemkIjthdBRbihAh,ZfZ KkZ"j Z
jZAbhzdlb\gbo _e f_gZlZ dheb aZAbk bhMNApll_IXZKk],Z b gZqbgZ eh _f:

baghkblb b ~h g_dhebdh klhlbgZ innZa\i&Zrg KZ 3 @h"g

4, MLBP:3 OB>JH?E?DLJ:G: G: @B<HLGM KJ?>BGM

?9_jlbeZz \h~_ ob”jh_g_jlbezZz +_ <+ _~bglhetbarthj _dhghbkdb dhgdm;
nhkbegbf Jhjb\bfZ b gmde_Zjghe _gbjldEZeagZ qzeegbgb <h[gh\,b\b ba\hj _g_

M ihk,_~fb&d ]h*bgZ m k\_Ilkdbf jZzaf_jzfz ijhimadh™flz_eqgdjjBgZfZ
mljhkljmg_g2_ mMhdmde_Zjgbf _e_dljZzgZfZz m bkhiff ZZaMh[,2gZjHihah\h k|
imlZz> @ LZdh «_ «_j dhjbr,_f_ obZjh]pZgbw_ fHBfZ k\he

Ob”jh_g_jlbez k_ g_ fh _ dhjbklblbnkAmMZzZ fghjhihvhj’Za \_ebd_ [jabc
ih_,gh «_ b ~Z «_ bfz ~h\h,gh p_ee HH{bggZ « g klbeZ g_ fh _ kdezZ”brlb
k_ ihgbrilbh mlbpzZe hkpbeZpbez \hZlgklDbeZ dpdmeXpbhjgZ «_a_jZ Lh agzl
_e_dljzg_ Z ob"jhbeg \torez kzZzk\bf [_ahizkgzZ aZ. b\hlgm kj_~bgm

Ob”jh_e_dljZzg_ gbeb k_ m”~_h m ijhbaghfipb__lkfzdippbgg_bizZzd ij_"klZ
agZqzZ+Zg ba\hj _e_dljbgg_ _g_jlbe_be M igb¢ghlgbiphf”rz k\_ \br_ fhln
ob”jh_e_dljzgz az baljZz"fm ihklZeZg_daghfkkhZzegig\"b agZlgh] ihjzZk!
nhkbegbo ]hjb\Z 1hj_"~ h\h]Zz ob*jh*g@hldhjZzgz kizZe_h_e_dljZg- deZzZk
fh_e_dljZzg_ 9Z m]Z, gZnlm b ]Zk bggmdre _iZjyghkld &4 klzZgh\brlzZz aZz]
hdhebg _

ljhp_fme_ k_ ~Z o  bkdhjbr,_gh kZhh &lhjh_g K] _lkdh] ihl_gpbeZeZz
g_bkdhjbr,_gh] ihl_gpbeZezZ gZeZab &_f,dfg_jaAa\be ghih,gh «_j k_ m
hg_dme_ agZlZg ihjZkl ihljhrf_ _g_jlbe_> @

BfZem,b m \b"m dhjbklb dhe_ k_ ihklbgm bhaXj@mfmeZgbe_  dzZh
_ebfbgzZpbez ihiez\Z b k Ibf m \_abb\fgbm,dkZ bglihghijb\j_~gh] a_f,br
fhlm,ghklb gz\h~fz\zZfz b ih\_,ZfZ ifbghl2b rmpZigbhfiz\Zzf_ ieh\b”
ih[h,rz\Zzf_ mkeh\Z \h~rhkgzZ["_\ZfZ jpogop\h”r§_jlbe dbl* KkZKk\bf e« .
ijbo\Z,_g klzZ\ ~Z k_ ob”~jh_e_dljzZzg_ |j_[Z+em ]jZ"blb

JZkIm,Z ihlj_[Z aZ _g_jlbehf ijb Ihf gZga" kKjb]lhjf_h mlbpZebfZz gz b\
kj_~bgm Z ~bf_gabe_g_dbo aZo\zZ4Z gESh\m aNbKkzA "gd_ kzZfh kI\Zj _g_

b ij_klb'Z
G_ 1j_[Z ]m[blb ba \b”"Z ~Z baljZ"fEfDhyjhZld\dbj@ gZke _~bpz dZh
9ZjmrZ\Zf_ ijbjh~_ ihj_f_,Z+ jZ\ghl _dzfzb\lkz ,@\Zf _ ,m~b ba ihlhi,_

ihAjmqeZ b ijh[e_fb fboh\h] azihr,Z\Z§jZ fZh][megkkb ijhf_gZ debf_ ijh
ihfa_fgbo Ihdh\Z \h”_ b ih]lhjrz\Zf_ bYh/dblogZp™ivfpZ <_ebdb ijh[e_f
ZdmfmeZpb+Z aE@YIbFZ b~ a_f,hij_kZ Z m az~f_ \j_fihjbkd Bglbh ¥ zdlZ

3 _"bgb bkijz\Zg iml +_ dhfie_dkgh jgka\gfdZyBdIgZZ k\ZdhZ \h~hlh
gZqbg ~Z k_ dhjbkl dhez k_ fh'_ hhkZbkbzZ gBef@Zzazribl_ “b\hlg_ kj_*
|_“fhf dZ hilbfmfm

5. FH=M6GHKL IJBF?G? H;GH<4B<BO BA<HJ: ?G?J=B3?

H[gh\,b\b ba\hjb _g_jlbe_ km ZdIm_ejgha\btZgbf m_KV\EFfZ Hgb ,_ ihk
Zdim_egb b m Kj[beb \_, Ihdhf ijhp_kV KjdbkimiZ fAhPt, f_ h[gh\,b\bo ba
ijhba\h~fb kljme_ ijbebggh aZ[hjz\,_§Z blkikhj ¢gZhlmklb\h k h[abjhf gZ
ihl_gpbeZze_ azZ fboh\m mihlj_[m

L _ogheh]be_ h[gh\,b\bo baWmzqgbgljlbb hg_ bfZem fgh]lh fZfb mlbpz
ki ~“bdph dhg\_gpbhgZegbo g _j] lkdbo | _ogheh]bez
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H[gh\,b\b ba\hjb _g_jlbe_ gbdZ~Z geb bg\kj&Zlbg HKIZ km dhgZqgb
nzgZ ,_ [blb ihljhr_gb
Dhih, _f_h[gh\,b\bo ba\hjz _g_jlbs_ hkbf KkfZlZkhXZ _fbkihemhkb

_nbdZkghihjl, _fnkhikl\_githd _gpbeméjhba\n~fly_jlbkfZf_fm\ hahkbegbo

ThibyZZ a\hemdZ exg” mkljbe_

< _,bgZ bg\_klbpbsZ ba ~hf_gZ h[gHbo\bdjba\jZf ofZl _jbeZeZ b jZ Z ij

fboh\_ bal]jz~f_ dzh b fZf_ bg\_kldphd_hijped@nfzfbdorih k_ ihklhe ., j_

nhkebgbo ]hjb\Z klZegh kfZfmem g A\hkblkeé gph g _ MZ~Z, jzklb rlt
|
|

ijhklhjZ aZ jza\he ijbf _g_ h[gh\,b\lro b&\\Hj@ nhgkhEgbo Jhjb\Z ij_ ~klZz\,
hil j_ . f_ a@d ghghfbem 1jbf_ghf f_jZ dhe_ gm~7 ] lkdghemBdZkghk]
ehdZegb kbkl_fb h[gh\,b\bo ba\hjZ kg ¢b¢tZedhjikkmjkb DZ~Z gh\z
ehdZeghf gb\hm Ih kI\ZjZ mfgh Z\ZAm2B hinb dZk\biEFaf | _ogheh]bsZ fh
ih~kal,b ba\ha ijm Zem,b ih~"klbpZe+ Ijlh\t@kdhf kmnbpblm>

o TN =

6. I1JHIJ:QMG IHLJHR5? ?E ?G?J=B3? MJ:QMG:JKDH3 MQBHGBPE
?FBKB3? RL?LGBO F:L?JB3:

JZamgZikdZ mabhgbpZ < hij f, kEdtskIiemay 2 §anapdjilzeZ « fZdkbfZegZ
N deZjbkzZgZ KWZIZ_{mlIbf j_ZegZ ihljhrfz «_ "Ze diz 47ZHB bhjbdzaZz

LZ[_eZ IhljhrfzZ _e_dljbgg_ _g_jlbe_jZgmgZjzZz> @

J_bf jZrZ Ihljhrfv\%h_e _g_
Stand by 3
KZfh hi_jZlb\gb kbkl_f Zc 78
KZ ZiebdZpbeZfZ m jZ™"m 95
KZ aZol _\gbf ZiebdZpb-+Z{ 124
KZ ZiebdZpbezZfZ b zdIb\( 135

GZ hkgh\m ihr"ZZ4d2 bez ~Z, jzZafZljZf_ijh[e_fZlbd_ « ma@Zlh ~Z
ihljhrf e dljbag g ilbe « ~§| [ZamgZjZz

JZgmgZijb km hifujfsu-$je&mens LCD ~ fhgblhjbfZ qbeZ « ghfbgZegZ ihljh
Wh f_{mlIbf baf_j_gZ ihbkbs¢&h®» @ rlh «_ b ma_lh m ~Z, f jZafzZljZfm

lhj_ "~ jZgmgZjZ jZgmgZjkdZ mqgbhghbzZ dlhhhjf fbgZ «b iihIWh fZ

MdmigZ ihljhrg zdljbgg_ _g_jlbe_ baghkb

(100 + 50) - 16 + 200 = 2600 = 2,6 kWh

JZgmgZjkdZ mqgbhgbpZ k_ dhjbklb ijdhk,ghgh*hdgZz lehVHhge dZe _g~Zjkd
bfz jiZ"gbo g ~_ ,Z

MdmigZ J1h”brfZ ihljhrfZ _e _dljbgg_Zjkdhlbmgbhgbpmmgoaghkhb
2,6 - 38 - 30 = 2964 kWig kWh

H\A k fhiz gzZihf gmlb ~Z <« h\Z ifplihrfZjlbe dljb@gzZz bkd,mqgb
_e_dljhgkdm hij_fm mqgbhgbp_ Ihjjhrhkh] ehklgh]bhl az hk\_ I, f_ Zeb
[blb jZzaf_1jZzgZ «_j k_ hgZ g_ jZaébhdoggmm m¢bohlgimpmZ

GZ hkgh\m bajzZzgmgzl_ ihljhrf_ _e_ dZjbgg “"hgZpbek b~ h ih"ZlZdZ
]h~brfhe _fbkbeb rl_Igbo |EZ] ejbeZdheZ « \ aZgZ azZ jZ" jZgmgZjkd_ nm
ijhjZzgmgm ]Jh” brf_ _fbkbe_ ma_lh < m hleabdljbgg k__g_jlbe_ ~h[bez
| _jfh_e_dljZzgZ dhe_ dZh ]Jhjb\h dhjbkl_ mha, obblgbk _dljzgz
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LZ[ _eZ =h”"brfz _fbkbeZ jZgmgZjkd_ mgbhgbp_
fglz_?t?-\_ H. H & H &H 6H 1H |1_i_hb
K- pg,ﬂvt\)”? 9z 150 1200 0,10 10,0 25 2.0
" ANbJr ’; rz, b ;Ek 3375 | 2700 | 023 225 5,63 45

Ba “h[be_gbo ih"Z1ZdZ k_ \b"b ~"Z bpEkthpbgmgZ{kd_ _mhgbhgbp_ gZ
Kji_~bgm «_j b fZe CHIs¢blgNdg km hljh\g CH'Imdbqg_ gZ ih\_,Zf__n_dlZ klZ
[Zr] _

7. A:D4A4MQ:D

MlbpZeb | _jfh_e dljZgZ gZ m]Z, gZmb\dgagX¢gbbghmglk gab\gbh b m]
g_ih\h,gb aZz _dhehrdb kbkl_f Hgb indegm RZ]ih{bgyppZ \Za~mozZ \h~"
hlizrg_ lhiehl_ gzZjmrzZ\ZfZ ijbjhrgmqggbphimlbpbeAa\ ?fbkbezZ rl_Igbo fz
| _jfh_e_dljZzgZ h[mo\zZlzZz ~bfg_ ]Zkhh_ iijiztbdypmhlrZZd_ \h"_

DZh rlh k_ ba ij_loh~gbo jzafzZljzZfZ migblhgZpZmbZik ddd\inZ g ngZ
kj_~bgm dheb gbe_ azg_fzZjb\ b Ih bhgZ kdZ]dhejhR _gZh[beZ _e_dljbggZ _
h[abjhf ~Z «_ ihke_~fbo ]lh*"bgz |_oghfelgdbkyZa\dre b edljbgqg_ b _e_dlI]
hij_f_ mlbpzZez gz ih\_,Zf_ ihljhrf_]be dfffpagk__&gj db\Zlb ~Z k_ h\:
gZklZ\b b m [m~m,ghklb

Dz~Z «_ Kj[beZ m iblZfm ijh[e_fZIbdZkazZz Bd_fZh[lbAdfgf _g_jlbe_ g
gZk gZ jzafbr,Zf_ h ~\_ [blg_ kI\Zjb
- dzZdh ihklhe_, | _ogheh]be_ mqgbgblb akZh bXiflgml kljghfogm +_j k_ b
ieZzgbjz agzlgh dhjbr,_f_ | _jfh_ebddpdpz” fiz gidbo k h[abjhf gzZ \
gZeZabrlZ m],Z
- dzZdh bfie_f_gbjzlb ijbf_gm h[gh\,b\bo ba\hjZ _g_jlb
Fh_ k_ j_,b ~Z «_ ihke_"fbo g_dhebdh Kh*"bgZzZ ithgqglhk ij_fzZ h\
ijh[e_fZlbpb
Lhdhf ]h~bg_ <ez”Z Kj[be_ «_  "hgbeZhemdtdgébdiz™\Z «_  m ib

ijhba\h~fzZ _e_dljbgg_ _g_jlbe_ ba h[gh)]bibo Ba\hjkK_ klIbfmebrm bg\_Kkl
[mMm"m,b ijhba\h{Zgb _e_dljbgg_ _g_dlbea\hhaz hpghibk\b GZ Zehkl ijhp_"m),
ihlj_[gbo ~“ha\heZ gbe_ ehr m\_d mghhlhifmjgHkIdZ ij Zelba ihklhe_ bg~bpbe_
h\_ ihl_rdh,_ j_rblb 3_7~gZ h”~ gZ<agZeggbagbtbpz ihr"kl_ b ih\eZr, gZz
_e_dljbgg_ _g_j]lbe_ ijhba\h{ZgbfzZ\dheb baBhjok!_ h[gh

GZ "Zehkl ihklhe_\_ebdb ijh[e_fhfagmdgl\ddbo ba\hjz _g_j]be_
[b k_ kfZfbh g _1ZIb\Zg mlbp\Zes jZzg@dgdjkhdgmmkjohdlgm Z gZe-\_,b km

ih"Zpb h ihl _gpbeZebfZ h[gh\,b\bo maNhjEebdbjlbg kma~rzZgb

g_fzZ AZdhgkdh] hd\bjz azZ ih*klbpZfb\lhdjba)\hfZ hdgghl\be_

g_fZ nbgZgkbekdbo bgkljmf_gzZlzZ az\hf\blohba\VgdZ bg[ghbe_
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[B] F -hgeZ]b, ?g_jlbeZ b hdhebgZ LmaeZ Ijbgldhf
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[6] <;mdZjbpZh¥%b, Ijbjmqggbd azZz _g_j]_lkd_ k&aA&3dpgbd_ AZ]j_|[
[6] Esprimo E seriestData sheet, Fujtsu Siemens Computers, 2008.
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REZIME
*HRJUDIVNL SROR-XOL\d UR QR KRR ANNRUD NWH ULV WLNR GR G p Mg X3ar&.3 WJUR N
8NROLNR VH L]YU&L VYHREXK YDWDQIR \DWID S R DR EDND INGIDQ MNKEp Hs Q. Q QVLHD W H VP B
VQDJH L VUHGVWYD ]D ]D&WHWD RCH SRB RIVQR Y&L G/M LWOHIUS MAS D Y.DS § U Q¥ D
pregleG QHRSKRGQLK UDGRYD L PMHUDWIDN X URIG HSRVFO ¥ RIG RIWR SBW.LQV NR SR G
.OMXpQH BREBPLYD PMHUH ]DA&WLWH XUHYyHQMH YRGRWRND

PLANNING OF FLOOD PROTECTION MEASURES FOR THE MUNIC |PAL
AREA OF THE BAR

ABSTRACT

Geographical location and geological and hydrolabiharacteristics determine the causes of thelfarea of
the municipality of Bar. If we perform a compreh@&msanalysis of hazards, the frequency of occuresred intensity
of floods, can be planned measures, the strengthttenmeans to protect against flooding. The aithisfpaper is that
based on the criteria and principles of flood shaws overview of the necessary papers and measureseo
management and flood protection for the municipabaf Bara

Key words: flood, protection measures, regulation of watew$lo

1. UvOD

3RSODYH VH PRJX GRJRGLWL WVgMGPH SRPRGE M HN RAXH HRCRHIEXH R)IWAL
+ XNROLNR SRJDYyDMX QDVHOWNGLNOK B DN ISEQRFEEMXCILWD Y H
YHUL EUR Mrigheddia@ poplava B ULUD RG VOXpDMD GR VOXpDNBDLPIRSOI
VH UD]YLMDMX SRODNR SR QHEHXNWRIPOYRK GRGDD YD WRIMHNWXHRGD]Y L
vidljivih znakova. Ovakve poplave formiraju opasanestiuktivan plavni talas, koj sa sobom nosi mul,
kamenje, granje i otpadyDN L YUOR PDOL SRWRFL UMHEQIFHHNDRDQDOINRM
EHJRSDVQR PRJX L]D]YDWL SRSODYH YHULK UD]JPMHUD

SRSODYH QD SRGUXpMX %DUD QDWWERMNQNDNERK UG ERWRGD H
RELOQLK SDGDYLQD SUDUHQLK QHWBHOGHNRYD WDRRKLSQHERYRAMQLK E
WHULWRULML EDUVNH RSAWLQOHp@QDMY¥RNRYSUREOHPH L]D]JLYDMX E

3RSODYH VH QDMpHaUH QH RBUX WHQHMHNMWWY.Q RVOW LS RRW R MpHR
NRMH 0H SUHGXSULMHGLWL LFOYMD RPIDRYWRW IS UISIRMIGWHRGE L RHH SRIFRG B R

2. *(2*5%$)6., 32/24%$- 2347,1( %$5

7HULWRULMD RSAWLQH %DU QDSWDQR MHU\QNR M SLRIPRW RIDQ R P
jezera i Jadransko RUD VOLND =DX]LPD SRYUAYQXLR® SREPNRKGRFPHL
NP3 2SAWLQD VH QDOD]JL L]JPHVIX 27 ««JHHRRUWDD Y\NNH GXALIQH 30D Q
QDMYLALP YUKRP QD 5XPLML HQP QWHSWLPRUNVMER MH B RELWNR I8 R

*HRJUDIVNL SROR&DM 2SAWLQH M3D YWHWHRPQD SRMR @D @D R EN
“-DGUDQVNRJ PRUD NRPH JUDYLWLRIWDH N B Q BALMDHH QUDINGIGAR QI K H § HN &R
MXJRLVWRPpQH L MXADRH QMDOIUMREHYMHYHUQH L VMHYHUR]DSDGQH

2YDNDY JHRJUDIVNL SRORADM QM S\ROLPHG @B WHD X W HPDRI LGB [
SLYRWLQMVNRJ VYLMHWD L GWR ®NQ@RYE@HQ SAMNYUHWMENR VIRR/EIHX
iVWRULMVNH NXOWXUQH L GUXJH NDUDNWHULVWLNH EDUVNH RS4&

'6OXAE®DWLWH L VSDVDYDQMD %DU
29LVRND WHKQLpPND a4NROD VWUXNRYQLK VWXGLMD X 1RYRP 6DGX
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6OLND | IDFLMD RSAWLQH %DU > @

3. *(2/2a.2-+,'52/24a.( .$5%.7(5,STIKE

+LGURJUDIVNH KLGUROR&NH L KWAQRI HFEDOR XNH. pND N D N R/ HQUDL \
prostora,takoi QD SUHYHQWLYQH L RSHUDWNDIHMDNWLYQRVWL |DaAWLWH

%DUVNR SRGUXpMH JHQHKD®WARO REWIRND GIRQNUNBRNMB VH R
IDNRQLWRVWLPD NUHWDQMD YRGH LVWRDIUQNXRWISRAOAWRQLKIXYRGDL
RelaiY QR YHOLNH NROLpPpLQH SDGDWRO@MDANDSSR®OIRDIR XV BRYMDL VX
PDQMH LOL YHUH L]GDaQRVWLR WHWM]YRNDMQLR®E WA DNAXV D% QF D
=DOMHYR yDQM 'REUD 9R@Bka@NXUWD yUYDQM L %LM

7HULWRULMD 2SA&WLQH SUHGYVWDUYROWNDH pQB LPRERLEXMDp QROSER
VH GR PP &@WR X XVORYLPDHIQDDILWHVRODGXWRN WIH RMDHR &N L
osobenostima ima za posliedicu pojavu velkog BMD YUOR MDNLK EXMLFD RG® NRML
-DGUDQVNRP VOLYX QDMYHUL5BRWMLpEOQHOW R NRYWLD VIX %RWBRIDDB X V(
YHUH EXMLFH VX 2UDKRYaAWLFD LIFUDfEFRWILFDOOLQAWLFD %LVWUL

8 IDOHYyX %DUVNH RSAWLQH QR V @QLD 6 RBEIDXIOVMX/ 9 RU SVDH PHADD S

%XMLFH X RS&WLQL %DU L WRNDWXNRIMDMVQRVVWWYDIJDRNX QD
6WDQMH WRNRYD MH GRYV Vdibgodifraad niddvd) s@/IHF BRY QUM 8 QQUAWD UD G
QHSRVUHGQR XJURADYDMX UDGD LGD Y@HN IL] YQIIEHDOMD Q UR. BN KE QAW L
REMHNWH SUDNWLpPpQR QHPD QDFLOBVRRND QK RGGIMHAMH RUJIJDQL

4. ANALIZA HAZARDA

U poslednjh nekoONR GHFHQLMD WHULWRULMX RS&AEDWLHS ®%RX)] U]JRNXGR
HNVWUHPQLP YUHPHQVNLP QHSULGQLMNDKPRY LR DQUHDRIGUHADRD YRR WR
]JDELOMHAHQH VX SULOLNRP SRSODYD 05. 09. 2001; 05. 10. 2010;

25/26. 12. 2010.

3RSODYH NRMH VX SRJRGLOH &UQKQHRUQDR LEHPHPEXXQH]D S
QDVHOMLPD L LQIUDVWUXNWXUL XY SINDGEXUY RRRO-QHRI RHORNB EQV
mjesec dana R G SD QDGDOMH ALYMHOR X YDQUHGQLP RNROQRVW

Voda je poplavila staro jezgro Virpazara i velki bresela uz obalu Skadarskog jezera: naselie oko
AHOMH]QLpNH VWDQLFH 9LUSD]DHYLRUDNBREB SRQYWL RN D M%RY
'RQMH 6HRFH .UQMLFH OXULUL %RERYLaAaWH L &NOD

Naselia su bila desetak dana bez struje (stigla.jd24, bez vode i fiksne telefonije. Seoski putevi
SR pLWDYRM &UPQLFL L X] MHRBWRH EHQL WXD X] QMH@MMQ VP PEMUHRWMH
SRWSRUQLK JLGRYD L VD YHOKNRR IER@GMHP NDMNWWEWD PeOECEy Y QM D
ELR MH X SUHNLGX ,] VWDURJHWH]BRURGUSED]|WDD HYIDNIXRYD QRUM
ALYMHOR MH QD JRUQMLP VSUD W RYIHPWDOMHD RB Y\L.®D DG LWHLYMHQ MX
UHJLVWURYDQLP SRGDFLPD SRSODHFPMHQDUSX]|DUXRFBRNRPVBRBC
]QDPpDMDQ EURM WXULVWLpPNLUKG 16 NGRUKD UK/ NRAE NVHHNIID WRD LL 7KDVE VY WD M D
AaWR MH &HQWDU ]D SRVMHWLRHFDBD SRVNEWIREK X GXWYHIQIFINXUIEGBH

2G VWUDQH .RPLVLMH ]D SURFMBQXWHWDW BDRSIWMOMOMEBE QL
SULSDGDMX GRPDULQVWYLPD SURHXMBQMHQRIpHMEH B QD REMH

HXUD D &WHWD QD LQHMMMOVUXNWXUL
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5. VODOTOCI I JEZERA KOJI MOGU BITI UZROCI POPLAVA

1D WHULWRULML RSAWLQH[36DU X]JURN SRSODYD PRAH ELWL

f podizanje nivoa vode Skadarskog jezera,

[ ekstremne vremenske nepriike sa obimnim padavinama,

f QHUHGRYQR RGUADYDQMH SRVWRMHULK YRGRWRND L NDQDOD

f QHEODJRYUHPHQR SUHGX]LPDQMH.Y|ONR PRMHIIDHGYLYHQLK SUH
6NDGDUVNR MH]JHUR ]DKY D W BprEriRintalaimQuedoBtRjiQdy Xa Bdab25 kph P
QDMYLALP UHJLVWURYDQLP YRGRDR QLVIRINNRP GRYDBIQR/ANVYHR R MHJ

&UQRMHYLUD 2UDKRYAWLFD L QVUMHEWND Y.W&IL XLYVGENREL KR MDUIREFQ M2
KLGURORAN ka #a2 U BkRddnskbljezero su:

- ORUDpPD XauH X -H]JHUR 202 ni/s;
- 5LMHND &UQRMHYLUD XauH X -H]JHURG6nNs;
- 2UDKRY&AWLFD X&auH X -H]JHUR 3 nvls;
- Padavine direktno na Skadarsko jezero, 20 ni/s;
- Neposredne pritoke Jezera 10%m;
- Neposredan dotok u Jezero na albanskoj strani 15 n¥/s.

6. 3/$9/-(1( 32954a,1(

Poplave na RGUXpMX SULPRUVNRJ GLMHOD R/ aNMN\DW U% P QL K DA
QHSRJRGD SUYHQVWYHQR REL®GQIND B DG HIGRDY RSUNDQI HKQ ILK QYHVDHOM|
mjera i aktivnosti. Tada se u veoma kratkom vremensktenvalu, zbog izrazite nagnutosti terena, nagle
XUEDQL]JDFLMH L EURMQLK X]XU S®LFMLONDD |38 DMOAMDD EXD) FDRIGVMRHV R W £
UMHAHQMD L GU YUOR EU]JR QDSKQH SRVWRMHUL YRGRWRFL L ND

'Xa EURMQLK YRGRWRNRYD QDORHIMDVHNIXWVWRUQDVHGRH QRE N
SROMRSULYUHGQD JHPOML&AWD GRGSOD YAAMBDQNBP RERB-OIHYIRXG EO RN
JUDGVNLP L SULJUDGVNLP QDYVH®¥EWHDI HRWD p 5 RX HEXRNENQD VB O]
3RSRYLUL ,OLQR =DOMHYR L GU

SURWLFDMQL SURILOL NDQDOBUL YEBERWRNDVMX |RWQEB pMQRD
QHUHGRYQRJ pLAUHQMD RGODNDQ@BE®RJIUDWRIDKG ¥ UR/GV IV WU VQHR JV W
QDPLQD L]YR {iHothVd prekd KoO®fiekND QDOD aWR VYH |[DMHGQR VPDQMXI|

2VLP WRJD VDVWDY WHUHQDD RRDWOAIMH RVANDWL (RN RO QRR [G40P
lokalne komunikacije.

7. MJERE, SNAGE | SREDS79% =% =$4a7,78PQPLAVA

Da bi se izbjegle poplave kao elementarna nepogmutaebno je preduzimati preventivne mijere
]JDAWLWH 2G SUHYHQWLYQLKR P®MHUD |DAWLWH QDM]QDpDMQLMH
pbLAOUHQMH VYLK NDQDOD L YR®GRWRNRYD RG VPHUD L RWSDGD
SHUPDQHQWQR RGUADYDQMH UGQILIK EMDLY K. KL ¥ RN R Y R OIL \WIHQILXK
LIYRYHQMH UDGRYD QD EXMLpQYKR VERR R R-EFRREA XJDERGLD RQIMRHQ L UU
UDGRYL L DGPLQLVWUDWLYQH PMHUH JDAWLWH VOLYQLK SRGU
LIUDGD &aHPDWVNRJ IXQNFLRQDOR&WLWQHKHO KN B C R $ WILYIYHHGEIR
QXPHULPpNLP SRND]DWHOMLPD HBEHIRND WQRWDL GLEPHQ]LMH VWL
UDGRYL L DNFLMH QD VPLULYDRMXUREBREMWLILK GUKRKHES DR BRAEIXRA
dielova slivova bujca,L]JUDGQMD SUHJUDGD L YHULK EUDQD

f kanalisanje i potpuno izolovanje vodenih tokoveonaama naselja;

f PRQLWRULQJ JOREDOQL PHWHRDPREUDHWNPSBSVIBGCYROERPMHRSRRO N

f strukturalni radovi: nasipi, brane, kanali za odlnynddi, rezervoari, izgradnja odbrambenih linija,
anti-erozivni radovi i sl.;

f QHVWUXNWXUDOQH DNWLYQRVWL SHHYXBDYBPMH L\SWBAR $LJ HKGLK
planiranje evakuacie, aktivan pregled prevoznih seadst putevi za izlaz ili prilaz, iniciranje i
usmjeravanje saradnje sa subjektima.

2G RSHUDWLYQLK PMHUD |DAWLWH QDMQXaQLMH VX VOMHGHUH

f SURELMDQMH HYHQWXDOQLK SURGRWAYWRRGYRGQMDYDQMH XJ

f pPLAGUHQMH DWPRVIHUVNLK NROHINWRYD GQNDHNULWLPpQLP WDpPNDF

f evakuacipi EULQMDYDQMH XJURAHQRJ VWDQRYQLAWYD

f HYDNXDFLMD L JEULQMDYDQMH XJURAHQLK AaLYRWLQMD LWG

-~ ~n ~h ~h ~—h
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.DGD MH SRVWXSDN |DaAWLWEHLW D MXD SRQW B MH; GR.ISMHY ¥ VW EH QD a
]IDAWLWD RG SRSODYD
5HGRYQD ]DaAaWLWD R Ge 8 RsSi@D doaiaskad velkihlvBda i obuhvatargmévne
UDGRYH L PMHUH QD ]JDAWLWRGR®&pHDOS P YWIR MIDG N @ WM_P DNADUFIL M®D SS
SRSODYD SRSODYQD SRGUXpMD QIMUKRYIR NKBURBEW Q MFHO X YRQ B QR QH
LQIRUPDFLRQL VLVWHP L NDWD \VHWMWW®Q HQ HEFRRNKPHWY YRVWNMH LD DI®E
L]JUDGQMD L UHGRYQR RGUAaDYRIHY R E MEHHN@WID LND FL W LBXS QDB Y
osnovu opisa poplava ko@/ X VH GHVLOH X SUR&ORVWL JDWRWMHQ VXWLIFD ®IH C
PDWHULMDOQD GREUD ALYRWGQGX LWWHGIEHK DNX\WAWRXB YR LQ D | D MHYM
NDR WDNYH LOL VOLpQHzr&R& QréjekingVdokotnelats cieXpodrézivviela izraduopkan
SURJUDPD L RVWDOH SURMHNWG@GHQGNMXPRHNDN BREDD YD \b$GHRP'IYC
obuhvata i
f LIYLYDQMH L RVPDWUDQMH VXYW DPRMD SRE®D YWHUHQD L REMHND
f LIXpDYDQMH UHALPD SODYOMHQMD
forganlDFLMVNX L PDWHULMDOQX SUIRRAWIBRSODMKX XpHVQLND X ]I
9D QUH G QD od pépnaWpEeduzima se u periodu nailaska velikidavi podrazumieva
SUHGX]LPDQMH SRWUHEDRQRQK MGHXR UPEMWKL WD HRI® SRSODMDOE&RW JD QL]
stepena opasnosti.
SUHPD YHOLPpLQL RSDVQRVWL RE QVWWBRAID BRBHUDRIY WMWY W
fprvitNDGD VH YRGD SRpQH L]OLYEDAUM L ] SNRRIUDLWYAD Y B GRRPVMHANDXNIA  V
f drugi +tNDGD L]OLYHQD YRGD GRVSLMH GR QRALFD QDVLSD
f WUHEKdda®QLYR YRGH X YRGRWRNX GRVWLHQHDEROMPKEAWQRJI LYF
RpHNXMH VH L GDOML SRUDM\DW LYSRGB YV N® D aNHIQG R VDI H & & X WRQNL U
f PHWYNWGD: QLYR YRGH X YRGRWRMNXQLGRRGERYQH D DM YRpHN pOVEH
SRUDVW LOL NDGD MH ]D aWLAWH@L XYDWLHSGXGYXH RRVMW PM G UK Y IDWR\
9DQUHGQD |DaWLWD RG SRSODYD REXKYDWD L
f XYRYHQMH GHAXUVWYD X VYL@ LEQVWMWHRIM OriBiVeshvidghbiti 0d X S O[EH
stepena opasnosti;
f regulaciu nivoa vode u hidroakumulaciiama do tzzbigne kote i
f SODQVNR SODYOMHQMH RGUHYHQMKE® XRGBXHNRRJ XSFHEGONMXMD D
PRIXUQRVWL QDVWDQND SRSODYH
Pod VQDJDPD ]D ]DA&WLWX RG SRSODS$ROSRGYD |® PIXNEHNYWHHP RJ HW
DQJDAaXMX X VOXpDMX QDVWDOQR ODSRIOOLY D6]VaRRE@mQ R Galsh FoQ X
operativne jedinice.
2SHUDWLYQH MHGLQLFH NRME&DYD ONXHREX RSYD |DAWLWL L VS
f RSAWLQVNH VOXAaEH ]D ]|DAWLWX L VSDaDYDQMH
f VSHFLMDOLVWLPpNH MHGLQLFH
f MHGLQLFH FLYLOQH ]DaWLWH
f MHGLQLFH ]D |DAWLWX L VSDG6DXDIQKMIS UDMQUKHGOQER GUXaWDYL
f avio xhelikopterska jedinica;
f GREURYROMQH MHGLQLFH ]D ]DAWLWX L VSDaDYDQMH
2SAWLQVND VOXAED ]D JDAWLWERR LVMHIMD @RELAQRWWQH L% BV
dovolina za poplave manjeg intenzitettOX3aED ]DAWLWH RSUHPOMHQD YMR DX N&RIDQ
VX SUHGYLYHQD ]D JDAHQMH]SREIHMLQWDR SULSODEABR¥PDQMWHWD QND V
2EJLURP QD WR GD MH RGUH GED/ADQGRIDR Q D RGO S\QRWM WL R/SSA
]JQDpDMQRM PMHUL LIPLMHQMHRPRWRBPRVGH RQDWIED MB | RWig D RR M
RSAWLQH SRWUHEQR MH YUaLGNHO@RN QR MIR GID WHIRX RRSMUMDPORIM H. X

8. PREGLED NEOPHODNIH RADOVAIMJERAZAURE (1-( 92'272.% ,
=$47,78 2' 323/%$9%

,PDMXiL X YLGX PRJXUH &AWHWH \PXQR BXQMHN VMWD XME B D
HNRQRPVNH PRJXUQRVWL 2SAWLQH RpBNKYBEWWEWDQHU HMHO PIRDEFH. MI
DNWLYQLK PMHUD ]DAWLWH QD QDMXJURAHQLMLP SRGUXpMLPD
BWRJD VH NDR SULRULWHWL XMEDGEHMIH) RMWUHPRJIX SRVWDYLWL
f dogradQMD L RMDpDYDQMH ]DAWLWQLKD]QDD MXD SG % &xRitBiE®R WEM D
RGUADYDQMH
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f ORNDOQL UDGRYL QD SRYHUDYDIMXS WNVBGDPHIORHMWOLKWRQ MW D N®
nanosa,
f izgradnja kaseta u blizini Skadarskog &) D GD EL VH LVNRULVWLOH SRYU

Nacionalnom parku;

f RGUADYDQMH SRVWRMHULK KLGURWHKQLpNLK REMHNDWD

f IRUPLUDQMH ED]H SRGDWDND J]JDRBERIFRPALGRWYRPIMREMHNWH QL

8 GRVDGDaAQMHP UD]JYRMX SUGHMH QDEYWQOUH \RG BRNOHDaITH VOMH

f LIJUDGQMD JDAWLWQLK L GUXJUDK LPOQVLSIMHOWRNDLOL |DHMYQLK S
VSUHpPpDYDQMDQBEBEBRNNWGQGRRI+tL]OLYDQMD YHPRIXHKDYR®D L] QYR
SURGRUD X |]DaAWLUHQD SRGUXpMD

f SREROMADQMH SURWLFDMQRJ BNDRSBRMHPWODBDMRYQH GCHRYQHL
SURILOD LOL VNUDUHQMHP ULMHPQRJ WRND

f VNUHWDQMH GLMHOD SRSODYRIERIHWMNHOQNBHRX WHE@R! UH & QWX NDB

A/LQLMVNL3 VLVWHPL ]DaWX®WWD MIDWX. SAHL XV ODYQ Y QRE NPWINMW H ]
RVWDOH QDEURMDQH PMHUH ]DERWWLRVH DR HS RIFIMOOLDX MX RID]GU RPE
karakteristika velikih voda, spadaju u aktivne mjere.

Napred naHGHQH PMHUH pLQH JUXSX Ni@&ktopiQ micra,J koig ys¢YLQV I
GLPHQJLRQL&X ]D XVYRMHQH ARMHKURKEBBYRMWMBE W@RFD VSR MDY HOLpD \
UDpXQDWL QD SRWSXQX ]DAWAWX RREEGELCD NRJ RAGVISWHRD Y®H NIAH |
XWLFDMD QD NRML MH GLPHNDWIHRN P\REE BFRAWLYN QL WIRA/DHNP OUXMHIG |
ORJLpDQ ]DNOMXpDN GD MH GRQHXRDR GNQPKQG®H MM B/ DEYYDH WRGR
njhovom razumnom smanjenju.

.DR GRSXQD JUDYHYLQVNLP UDGRWYPDHWXQRYHMHL&H XMMBBHPW
PMHUH JDAWLWH RG SRSODYDNQNRKRMUHPXKQD WNWG@LR GPLQVWY XWILR
smanjenje direktnih, indirekibK L SRWHQFLMDOQLK &WHWDLREPSRMBIDIPD :
SRGUD]XPLMHYDMX DNWLYQRVWLL NNRRMH. ] &MIH BORH QRYGDRVMMX LNQNRF
LQXQGDFLMH NDR L NRULAaUHQMHVH QEKDRE@AR WINL RE)iaEYEREMRaN R/NR - N
AWHWD NRMH SRSODYH L]D]SRIB®OD YD Q&XaA® D@M WMEIMGDVDHQB®D QLU
SRGUXpMLPD VSURYRGL X]

f JRQLUDQMH WHUHQD SUHPD XJURAQHQRVWL RG SRSODYD

f GHILQLVDQMH QDPMHQH SRYUALQD L QDpLQD NRULAUHQMD

f dopunu zaRQVNH UHJXODWLYH L JUDYHYLQVNLK SURSLVD
U neinvesticione mjere spadaju:
preventivne i operativne mjere,
regulativne iinstitucionalne mijere,
PMHUH VROLGDUQRVWL ]D XEIODaDYDQMH SRVOMHGLFD SRSOCL
informisanje javnosti.
Preventivne mjere podrazumievaju cjelokupnu djelatnesmjerenu na suzbianje opasnosti od
SRSODYD L VPDQMHQMH &aWHWQDhEWIRWDO NREGERBOD WY LRMDHRPD |
RUJDQL]JRYDQRVW 1DM]QDpDMQLONKD SGRQ RONQAMID XL RASHNRY F8/UHHQOMNM
]JDAWLWX RG SRSODYD X NRMDHD WH LEHXPGINVAXL RE DX HDAW.pBMK RG
SRVWRMH ]DAWLWQL REMHNVEU DQBUHGAILY HOLVYSMH SBEQD (BRA-RD Y
razvoja poplave. U grud SUHYHQWLYQLK PMHUD VSDGH BRSWDHWHRE@WXYDR:
REMHNDWD L]JJUDGQMD ORNDMYD QMAHWEWRIGRNR RRIGHND WBMN 8 WH
objektima i sl.).

Operativne mjere |DAWLWH RG SRSODYu rRiBsk& Yapvioby ¥lasal) RrardfR
LQIRUPDFLMD QD WHUHQ REDYOHEWBKYRQMHQD X]EX\IMALR D@LMNY QL
SULSUHPOMHQLP SODQRP 2YDMWSXIDOR X RBLY CRNDGLIMGMMWD QRM@
nalaVND HNVWUHPQLK YHOLNLK YRGRMLHRIG WH MX p]|QEARNV MWWRN RGD S®
DNXPXODFLMH UDGH VH SRVHEQDYRMDQDHM L YAQ\DR XNSEK VQ\DW RID LMD R X
akumulacija.

Regulativne i institucionalne mjere p L Q H mij@taXdefinisanih zakonima, propisima, uredbama il
QD GUXJL QDpLQ NRMLPD VHXRSRIYDHGCOMNRGABHKH QYD SREDW YRP
RYDM VNXS PMHUD VH XEUDMD L DRWRODPMH P D W X XWNRAXOH P
admQLVWUDWLYQH QDGOHAQRVWL IKOQNFQMRYQRGH UWDW UXBQHIGXLC
SRAWRYDQMD J]DNRQVNH L GUXXHQUHNHIDWH. MHN DAY HX FSNDHDWQHL ULP@ W
XJURAHQLP SURVWRULPD DOLLPRIXLEQLXNWLNRNLQWDXDYNHNILY R RNVWD C

~h ~—h ~h ~—h
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Mjere solidamosti ]|D XEODAaDYDQMH SRVOMHGLRMEBRE B DADH WPD MXR M
WRNX L QDNRQ SRSODYD ]J]ERJ BERMPMRD MDY BWRAWYRYQRJPMHIUNH
proWLYSRSODYQR RVLIXUDQMH NODRLMNMDHREG SREDOMBDQFHR UYDMSRISMKE

,QIRUPLVDQMH L HGXNDFLMDMH RERE KB GD QW DIMHRCYXYICERYY D H
]JDAWLWH RG SRSODYD 8 WRE F LNORXV WD QHERS KRSAUJ@RK RGLYWL.GGWJIR
mjerodavnih organa viasti.

SURSLVL R QDPMHQL SRSODYRP pXLIQ RFHQIEK MAHMDH @/ IRHGQUDH y X
NRMD VH QD QMLPD PRaH GRIKVI/WWLL Q DIMRD AWHEERSIXa BAHHOAH. NR W |

SRVHEQL JUDYHYLQVNL SURSLVD JOHJXD GEMX UY \8 X DNVRQPWR R
L JUDYHYLQVNH PDWHULMDOHQNRPRDLD VH |BRIX QRMW MHRGMY VWDHVE H XD
&LOM RYDNR GHILQLVDQLK JUDVHYLQFRRIXIQGRRWIYV D]JQ DNGHQ NBHD AREIN
AWHWH GR NRMLK EL GRAOR XYICXISDRSLYQCPY OMH Q@ RDX REHMRERQ VW D
bi se:

f uspostavili minimalni regulativni nivoi podova;
f REHJELMHGLOR GD VH HOHNYWRDOLESRISTR &R YLLO Q BEMD YK L] PREBDAE. (CH.C
f RIJuUbQLpLOD XSRWUHED PDWHULMDOD RVMHWOMLYLK QD YODJ

=DYRG ]D KLGURPHWHRURORJLMX]DR SHUDJPRROVRHELMXS RIGNIRY®RN D
SRGDWDND NRML XNOMXpXMX XSRNWBQMH R/ XS RRODNDVYOMHIMH LE
RGJRYRUQH RVREH L] =DYRGD |IPRORIJURRHVDHEKARQRIJILWXK G&D VW]
LQIRUPDFLMH NRMH VH RGQR)V Bvi@Qdiacy iLupdzQranjdudeMke poQeRsh MIdONEog
nvoa (MUP-6HNWRU |]D YDQUHGQH VLWXDOGRMB QQRLYLORX FEFHAWMEB QRYV

9. EVAKUACIJA

Opdinski tim za upravijanje u vanrednim situacijama procjenjuje skuana ugro&nom podryu i
donosi odluku o sprowenju evakuaciena teritoriji opdine. Opdinski tim za upravianje u vanrednim
situacijama procjenjuje potrebu i dostavia predloge@fvnom &abu za vanredne situacijeo dono&nju
odluke od strane Vlade Crne Gore o evakuacij stan@vaiiz jedne u drugwp d@inu. Op dinski tim sprovodi
donesenu odluku i na&é realizovanje konkretnih radniji i aktivnosti koj@ sprovoditi Sliba za za &itu i
spa@vanje uz pomoudrugih nadlehih subjekatazadite i spasvanja kao @0 su OO Crveni krst Vojska
CG-Mornarica Uprava policie Barnadleai organi lokalne upravepecijalistiie jedinice idr.

Uprava policiie odgovornge da obezbiedi prohodnost evakuacionih puteleazbjednost griana
koji seevakuid, kao idazaditi imovinu napodrufju sakojegje izvr @na evakuacia.

Crveni krst yestvuje u prinvatu i smiiaju evakuisanog stanowdsa, izbjeglih i raselienih lica
pri@nju pomdi i sprovoyenju drugih mjera koje mogu doprinieti zbrinjavanjustiadalog i ugrd@nog
stanovniiva.

Ostali subjekti angd@vat @ se na zadacimaza dite i spad@vanja u skladsaprirodom svoje osnovne
dielatnosti npr. izviyapp mogu biti angabvani na podizanju atorskih naselja radio amaterina
uspostavijanju radio vezesli

Slude i timovi koji vr & evakuaciu imaju obavezu evidentiranja liymbgoyenih vanrednom
situacijom uzrokovanom poplavorakiju fuju @i onekoji suevakuisani.

10. =$./-8y%.

Mogu tnosti nastajanja poplavaa teritoriji opdine Bar su velike na gotovo svim vodoplavnim
terenima posebnona podrufju Skadarskog jezerauz vodotoke buijmog karaktera &lieznica Rikavac,
Rena Suvi potok idr.). Vriednosti kojese branesu znafajne pa je i sistemzadite i spa@vanjaod poplava
zahtjevan

Kao posliedica poplava moge o [ekivati znaf@jne materijalnedete na objektima i domainstvima i
maniji ljudski gubici zbog [eca je potrebno u domenu prihvatlivog rizikaobezbiediti naseljaprivredne
objekte zemljida i druga dobraod &tnog djelovanjavoda

Da bi se posledicepo ljude i materialna dobrad pojave poplava umanijle potrebjeo preduzeti
preventivne mjere kojei se sprovoditi kroz prostorne i urbanifte planoveop dina, kao i posebne planoye
programe i projekinu dokumentacipa sprefavanje &tnog dejstvavoda Pored toga potrebnge
primjenjivati odgovarajie zakone i propis& oblastizadite i spa@varna od poplava kao i osnovne propise
svih subjekata koji imaju obaveze i nadllesti na planuza fite i spa@vanjaod poplava.
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J?ABF?

ljh[e_fb klZlbgdh] _e_dljbpbl_IZ ijb GapfZmhzZzboklzdZfZ ]lhjb\Z ba \Za"m
ij_"~klz\e@ha[b,Zg bazZah\ b aZol_\Zem bama_Zgm dgbha\eppghldhhdeh[Z\,Zem Im "m
ljbjh~Z kl1Zlbgdh] _e_dljbpbl_1Z f_ozZglafilb\h imlilgehbkzZzfZ ihke_"bp_ dZh b
ij_\_glb\gbo f_jZ bfZem aZe<_"~gbgdm_ hy4eZabpm ahghfk gm dhglZdlZ m |_ogbpb
nbabgd_ ijbjh”_ n_ghf_gZ dhglZzdzZiZihglhlb] h*jjHkZmZ iklZIbgdh] _e_dljbpbl_IZz
Zdmfmebjzfz djglZzfzZ_d&bo ihke_"bpzZ Ih] dj_lZfz iZ idhdhzdhKlnbiZdZ2gZqz\Zf
ihl_gpbeZezZ ijm Z k_ ¢ZkZg m\b” m Ih\mehjh[eZ flIZlbgdnydZ j_r_fZ dZh b ij_"eh™
ij_\_gpbe_ [ZabjZg_ km gZ aZdhgkdbf\_gghjdE+b¥ZfBE bmmklZg~Zj~*bah\ZgZ b kZ k
[_a[_"ghklb km dhfie_lgZz

D,mqg_ j_§bZlbgdb _e_dljbpbl_I _e_dljhklZIbg®@moijZeH\bfo,]h\b\
bae_"gZqgqzZ\Zf_ ihl_gpbeZez

STATIC ELECTRICITY AND PROBLEMS OF FUEL LOADING IND
AIRCRAFT

ABSTRACT:

The problems obtaic electricity duringproceduresof fuel loading and unloadingom the aircraft
pose a serioushallengeand requireexceptionacommitmentof authorized personsho performthe duty.
Nature of $atic electricity, mechanismg&ndconditions of itsgeneratin theconsequences as well as $iedsof
preventive measurdgave a commoractor, whichis the phenomenomf contactin the techniqueStarting
from thephysical naturef the phenomenoof contactghat drivethe process of generatiatatic electridy,
its accumulation movement andunintended consequences this movement and procedureshroughthe
contactpotentialequalizationprovidesa clear insight intothis issue.The proposedechnicalsolutions and
preventive measurgwoposedare based ofegal standardsre largelystandardize@ndfrom the security
aspect areomplete

Keyword: static electricity electrostatiaischarge, aircrafts, fuebquipotential

1. M<H>

Hirl_ «_ ihagZlh ~Z dhgp_gljZpbez §ZatmohbkhAmzZ kyZghkgh ihl_gpbe.
gZklZem dZh ihke_"bpzZ gZ]lhfbeZ\Zflth ¢Z ehkdBkHh bmZah\m ijh[e_f_
dhfmgbdZpbeb djha iheZ\m bgl_jn_j,bpkm baZEbfdlfbhgngb m~Zjb ~bj_d
bg"bj_dlgb hrl_, f_  _e_dljhgkd_ hij_fgh dZlhghbg gf  dhe  m djZef f
j_amelh\Zlb _dkiehabehf Ihke_"bp_kemdbBt gBiZ M hdlf [blb djzZef_dZzZIlZk
;jhegb km ih~"Zpb dheb ~"bj_dlgh mdzZambkjbphZ klZZbqgolajhd Z\bHpkdbo g_
LZzdh{_ rbjhdz ijbf_gZ khnbklbpbjZzghoj {2<Z|jhgkkdtéb kl_i_ g dhfh”bl
\Za"mohieh\bfzZ ~"hijbghk_ m \_ebdhb ZdmfimgZpdkeh fimdZlbgdh] _e_dljbp
kz "jm]_ kljZzg_ ]_g_jbr_ h”]1h\ZjZemn h*dh'ddjEqmhbfZzmkeh\bfZ b fZ]_gl¢
GZ [Zab Ih]Z ke_~b b eh]bqZg aZd keqdZ «-*XbkZ dahfgedbgZ dZ[bgZ \Za"n
gZjhgblh imlgbgdb ~_h ihgZrZ dZh hlZegZkdZebmdiZ bflzdj LZ qgbf _gbpz
[jhegbf |_ogbqgdbf j_r_fbfz [Zabjzgbf gZgbfijghhfgbo nb[_j kbkl_
kihkh[gbo ~Z Zihkj[mem b kBSiEMW:skglZ\kZKf k_ azZg_fZjblb ijbebdhf j_
kzle_"Z\ZfZ dhebqgqbg_ ZdmfmebjZghayHdokiklb\kZfZ gZ \

<bkhdZ L_ogbgdZ RdhezZ Kljmdh\gbo KIm~beZ Gbr :e_dkZg"jZ F_"~\_~ \Z Gbr
2<bkhdz L_ogbgqdZ RdheZ Kljmdh\gbo KIm~beZ Gmrb,_\Z A\_qgZg
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:gZebabjZem,b mahjzd ]j_rzZdz h"j 2\bfZ fozzk \ Zladg¥cthie d] Im kiz~Zz
dhf_jpbeZegbo imlgbgdbo \Za“mrgbo*hfpghalghddklkdgznm k_ ]j_rd_ ijb fh
dhfihg_glb \Za”mohieh\Z m]jz~"fzZ iygljijrgbagbd_pha¥h™ b kiZezZf__e_d
bgklZeZpbeZ b ehr_ ba\_~_gb dhglZfilb BBZ[hihfdgdgb)\Zgb ihdehipb fhih
hklZebo k_j\bkgbo hl\hjZ g_hkb]lmjZigbbfihdmhZpbZ HZbEbjbAZIhjgh] m,Z
g_hldezfzf_ kblmjghkgbo azlbdz [ijz\zZh&lZZglY] \ZAaiZmohieh\Z K\_ h\_
kzf_ ih k_[b ihj_~ nmgdpbhgZegh] W\hébdhZ2 ffhbm~ zn ~hijbg_km g_°
] g jbkZfm b ZdmfmeZpbeb klZlbgdh] _e _dljbpbl _1Z > @

DZh rlh «_ \_, dhgklzZlh\Zgh \Za”nabhbadghbgZmem\dlpbkiZgb Ihdhf e_
\bkbgzfz h~ ij_dh f 1Zjz dhgpbaeljghdbekl Zgzdtdh] _e_dljbpbl_1I.
\Za”mohieh\m fh _ ~Z ] _g_jb® - yYRihgHW « ij  k\ _]Z ihke_"bpZ ihk
_e_dljbggh] ih,Z m ijhkiwhmhlnfjZz ijb g_fm ¢ ihl_gpbeZ&0VhBARNn_ j_ hc
lj_ [Z “h~"ZIb b gbf_gbpm ~Z « gZ ihth_kmlibfg \bekb'gghfkdb \ _hfzZ gbazd
ijba_f,_fZ \Za”mohieh\Z ma h”j { geh¥lfkhHdejkd\ezZzmghkl "heZab
_e_dljhklzlIbgdh] ijz f_fZ b f_lh\h]*hmomife\d. kZ \Za

2 [JBJH>: KL:LBQDH= ?E?DLJBPBL?L: B BGKL:EPB3?2PB3M:GBIM
=HJB<HF G: :?JH>JHFBF:

ljhp_k g_dhgljhebkzgh] _e_dljhklZlbopd)_ieBdhf f[fh«m kemqZe+_\Z bg
dzZh ihl_gpbeZegZ hiZzkghkl ijbebdhf ]hjpZkZz) ndde?Zfldb gbazZ klm~bezZ d
[Z\be_ h\bf ijh[e_fbfZ h]e_~Zeb knmhba\m fBabherijhldbhe mihlj_[b ZglbklZz
Z~blb\Z K\_kI h ijh[e_f f_]h\he ijbjhBmzZ8Z h "hiibgeezZ «_ ~Z m gZj_"_g
k_ ijbkImib ~_nbgbkZfm b m\h{_fm gjlpZ "miEfZhmhkgmo\b*m qgbf_gbpn
ijh[e_f 1_g_jbkzZfz klzlbgdh] _e_dljibpbhlizhgdh fdbfbgbkzZIlb «_j k_ jZ~b i
h mgmlzj ZIhfkdhf ijhp_km dheb k_\Z_ jdZlg_ihgdhe h™tbpiZ [jhegbo aZdhgZ jZ
hrj"z\ZfzZ dhebgbg_ _e_dljbpbl_IZ tdh gdhi¢kdZ I\l b dhfid_kghid] ijh[e_f

K\Zdh”~g_\gh kfh baeh’  _gb azZol_\bfzijdX,4Zphbhgd ejZ gbdédimf j_kmjkbf
dzZdh m ih]Je_"m rl_~f_ 1Zdh m ih]Jeg”nkjhqbgZ fl hdj\hl_fCO, flkbeZz
ihle_"m \Za“mrgh] kzZh[jZ,Z+<Z _nbdEWghkie]lg®jZzgh dha hilbfZegh ”~_n
ljZk_ \bkbgm e_I|Z [jabgm \j_f_dhkt_ Mhkjghkbm dglghfbgghe ihljhrfb ]
M Z\bhg k_ mlzZq_ IZgqgh h”j_{_gZZdheblljgZgkhjXzZiehgbjZzgb e_| GZ hk
e |z ijz\b k_ j_Zegz ihlj_[Z az dhebhgtdgkfZ mihih\Z ~h\h,gh ]hjb\zZ I.
\Za”"mohieh\ bfzZz g_ kzZfh azZ e_| h”eesIbghtlZ2h \*"jmbhlaZ ij_mkf_jZ\Zf
Zel_jgZlb\gh e_Ilbebrl_ beb azZz "m _IbdjorlZf mbbhgBdhee 9gZ f_1Z g_fh]m,
m ij\h[blgh iezZgbjzghf Ij_gmldm KIhE nkgdKkbEghklfid e IlbebrlZ ijhp.
kgZ[*_\ZfZ 1hjb\hf \Za”mohieh\Z ijh*kd AMghbo « e digedpZzdZol_\Z _nbdZkg
[_a[_"gm ijhp_"mj_ > @

lj_fZ g_dbf klZg*"Zj"bNFPAiml| ijhp_k mlzZzdzfz h~ghkgh bkldzZfz
A _nbgbr_ dzh ljzgkihjl aziz,b\_ fzZ|_jBébrgbaf fma_ _k\dheZjZz b j_a_j\h
\Za"mohieh\Z > @ Ljzgkihjl k_ h[Z\,Eb&]h&zZbdkkZelZpthe[bggh kZklhe_ h"
ob”jZglkdbo +_"~bgbpZ mj_{Z<Z azZ hjggdbdqllfj igbfhZZ \_glbezZ azZ bki
gZ"ijbklbkdz j_]meZlhj_ ijblbkdz _pmhWw b\ [§fZeghd ije_dhljhgkdb mijz\
 "bgbpzZz b ke ke

ljhlbpzf _f ]hjb\Z djha ~_eh\_ bgklZ®ZehvZ @ZjhgblhbjZzf _ kI\ZjZ-
mkeh\b aZ ] _g _jbkzZf_ klzZlbgdh] _eKlIdl]jbpobl ilZj kgh h[_a[_"blb h”"]h\Z
\j f_ azZ-f[6gZpbem gZe_dljbkzZfZ J_eZlb\gh gBohXZ sbhjhiyy gdiik b k_p
baf_{m 1ljZgkihjlZ h” nbel_jZ ~h ihlbkghihkIbhjZ Z1 hd\ZIglhf "m bghf p
j_eZdkZpbhghe dhfhjb djha dhe_ K\ h |jZh&hHjInfpabpty ijhihdZ Jhjb\Z b dh
meZam m nbel_j fh™_ ~Z ~h\h~_ "h d_> @ gbo ihke_"bp
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‘nivo goriva

ventilacija

/ gas isparenja

flltracua
rezervoar gorivo Pumpa
_cevovod
k‘l l_\\

Wy
* filtracijay
pumpa
o sistem snabdevanja
KebdZ IjbdZa ~_eZ bgklZeZpbe_ RZ>k@ [~ _\ZfZ ]hjb\
Gzbf_ ijbebdhf mIZzdZfZ ]hjb\Z m jbokemk\NZjhMkeZjZ im,bo ]Zkgbo k

f_fm b ] g _jbkZgh] klZlbgdh] gZ_ e hidptohggpd iphke kKZ nkli\ZjZzem k_ bg
mkeh\b az ijhp_k iZ,_fZ H[bqgh k_j_o&Z jhlgajg zitf]mk lipbf _Iblb pjg_ 1Zqd
kebm™_ dzZh ~hdZab ~Z km k_ m hNpkajdemMblijbpZ&ly kZ]lhj_ \ZfzZ AZlh
\Z gh ~Z [jabgZ mlzdzfz ]hjb\Z m ljjh& bRBFY [M2eZdhdgzh b ~"Z k_ h[jZlb
| _ogbqd_ dzjzdl_jbklbd_ j_a_j\hzZjZzh8adbh{Z pXdnekd}& iijhf_g_ [jabg_ n
hrghkgh bklzdzfz ]hjb\z KkI\ZjZemZ ilbbjH"@ab\gbkeh\_ _gajbkzf_ b Zdm
klZlbgqdh] _e_dljbpbl_1Z

KZ ~jm]_ kljZzg_ hirl_ < ihagZlh "& ]jbkh midédbéhqghlj [gh «
h[jZame_ kf_rzZ iZjzZz azizZ,b\_ |_qghKbbhpziZadmidzZbkllb H[ezZkl aZzZizZ, b\
h[ezkl baf_"~em ~hf_ ]jZgbp_ aziz, bWpk ke BiZhpfhk]lpz >hfZ 1jZgbpZz aZ|Z
beb _dkiehab\ghklb ¢ gZegb Zz dhg;lp\_glj;qth(IbZJkZZ]hZa mohf dz~rz I
iZ, fZ Zdh k_ kf_rz azZ]j__ “h | _fi:dBImj dhHp fodjZpbeZ gb Z h~ h\_
g fz kzZ]lhj_ \ZfzZ =hjfzZ ]jZgbpZ azZigha\W\gltbklbeb _dKer\brZ dhgp_gljZpl
]hjb\g_ | _qgghklb kzZ \Za“mohf ijb Zdheh2 ZhdzZkb kRh iZ azZ]j__ ~h | _fi
iZ, fZ :dh «_ dhgp_gljZpbez \_,Z BZiEhpAhk]pZzgbpgZ ijhp_kZ kzZ]hj_\Zf
hfabjz gz |_fi_jZlmjm ~h dhe_ k_ kf_rzZ aZ]j_<ZeZ > @

separacioni
kertird &

koalasencioni|

UlazNi “Qslzlazni
priklju p D priklju fak
Kebdz libdZa " _eZ bgklZeZpbe_ azf[®gz[~_\ZfZ ]hjb\
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KebdZ Ob7jzZglkdb kbkl_f aZz miZddfZ babkZzadhfdlhe\Z k1Zg~Zj~gh]
Z jh~hjfdkh] IhjA _egh] ob”jZglkdh] kEKiljbfZ fKBR] §HAZf_ bhojdAB\Zf_ ]

3 F?J? 1J?<?GPB3?

DZh hkgh\gZ ij_\_glb\fgz f_jZ ba*\ZaZ NgZqihkdfmzZdhlo gpbeZeZ
ijh\h~gbo |_eZ dh+Z mq_kl\mem m ZhpZatmibhigB{Z MZjp\hf dZh b |_ez
hdjm _fm ljh[e_f dhglZdlZ k_ ]_g fizeghhkfzljdgpdjha ijh[e_f ~bkbiz
kgZ]_ gZ ~h~bjghe ih\jrbgb baf_{m ™ghKbeid_ Kkh kZ dZ ijbkimi m dhf
ihkfZl1jzfh dzh ih~kbkl_f_ dheb ih” B¥Zg_fHhgttjZmkekbkl _f dheb az”h\
hkgh\g_ | _jfh~"bgZfbqd_azdhg_ NhjphjzZfegi id\pibg_g kI\ZjZem k_ mkeh
dheb kbe_ ih,Z h[Z\_ ijb ij_[Zpb\Zfm gZ'e dhjbkjAfllnBZgdm [m~_ « ~gZd

AZdhgkd_ j_]meZlb\_ ~hklZ ~h[jh [9]djoXZk iAghW{eZkbaeh  _gh] ijh[e_
baza\Zgh] klZIbqdbf gZ_e_dlbjkZf_fhh@flhfb\RZ dhmotkie \jrblb kZfh zd
mi\j*b ~Z km ij_“ma_l_ hirl_ b ihk_[ ih ZjZazZdhsl aZol \pbklrZgZ Zm
dZ[ehf aZ bas _~gZqZ\Zf_ ihl_gpbnZeidekithi gXZKEf \2dkihljgi gbe bkih~
djbeZz M kemgZem ~Z k_ \Za”mohiedhif ifnghabgkhgt@idifgg b ~jm]Z \habe
dheZ hikem mem \Za”“mohieh\ fhjZebp2fgabba\ar voh 4 Zjg\ b

Imf_f_ \Za”“mohieh\Z Jhjb\hf g_ kf_ #k_\ZXjabhbodiethZkm imlgbpb beb
lhdm mdjpZ\ZfzZ b bkdjpzZ\ZfZ imIghdZjZaZalnfohjgh¥z dzZ~ k_ \jrb ihijz
ihklheb hiZzkghkl h” mezaz kmk_~gh]lf\Zhfm@dbeh\@Z"azZ_jh jhfhf

AZ \j_f_ imf_fzZ \Za”mohieh\Z ]Jhjb\wkIm aBgAZ kitzvkg ~jZf_ hl\h
ieZf_gZ jZ™ kZ hl\hj_gbf iezf_ghf alk\EjByZ@bfhjkef_IbfZz imr_f_ b mih
kj_~klz\z az iZz,_f_ rb[bp_ mizZ,Zz@IbhfkdhebjX2jklzqE eklZjlh\Zf_ \habeZz
ihfh,gbo _e_dljbggbo ihkljhe_ fZz k\_ Hjbdhtk g imafZ\frb JihklzZ\,Zlb gZ™a_
_e_dljbgg_ \h~h\_ [_a h[abjZ gZ gZihg

LZdh{_ gbe_ “hah\h,_g jzZz~ fhlhjZz \hAW8&ZF ZaZzj\|ZdZ fridl beb bklZc
azZizZ,b\bo I_qgghklb Zdh IZd\h \habehfZghy _Ha&”"m\gbZgp\ZjgbpZ Zdh k_
\bkhdhhdlzZzgkdbf [_gabghf hkbf Zdh]kkj_fhkhjzZzijmihbg[,Z\Z aZ ih]lhg imf
Ajm]lbo mj_{Z<Z az ij_lzdZf _

P _\h\h~"b p_\gb kihe_\b ZjfZImj_ b_hifhfZemZbtmfh*j Z\Zgb b h[_a]
h~ hrl , fZ b g _dhgljhebkzgh] bklbgBktb aziz,b\_ |_q

<habeh ba dh]zZ k_ \jrb imf_f_ \Za”"mohi¢b\E HhjbA\hfgH dZ[ehf a.
ijZ f_f_ klZlbgdh] _e_dljbpbl_IZ dhelgfbkk_jgZh\k@meZa"mohieh\hf
bae_"gzZzqz\ZfzZ klZlbgdh] ihl_gpbeZe@z o¥Zldba"Mm\Xgjgrb p_\Db Zdh i
\bkhdhhdlzZzgkd_ [_gabg_ "~j\_gbf e blol\&@Zdbjzdzf_kZepmf_gbf gzZz\ezdzf
dheb k_ gZkeZfZ gZ \Za”“mohieh\ bZlmaZzZgbf ktZddhZbipZff "\Z ZiZjZ1Z aZz
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ih“ZjZz h” dhebo ¢« ~Zg aZ (Zr_f_Zdh*gmZbgzfhZminf _ih ZjZ gZ Ih\Zjm \h
lZzd\h] imf_fZ dhe_  k h[abjhf gZ dhelblddgmidkdmflZl kibe  hfh]lm,zZ\Z _
1Zr_f_ ih"zZjz \Zljhhlihjgm ijhklbjdnebayblglj i[gfmgy_ 1dZgbg_ azZ [jbkZf
ijhkmlh] ih \Za”mohieh\m \haZqdbZZ\dhAalbéeh "BPaZebpinlZ2a\bp aZ hagZqz\
dhebf k_ ij_\ha_ hizkg_ fZl_jbe_ > @

Kebdz ljhp_m”?jZ mlzZzdZfZ ]1hjb\Z m \Za”mohieh\

M dhgl_dkim Jhj_ gzZ\_~_gh] fh'_ kha®ERIZ,bbyf hgdpz ~Z k_ ]hjb\m
jZzagb Z~blb\b Ihf_gmlb Z”bib\b kemih+&YZ kijggZXZfibebdhf ~himg_ ]h
\Za”“mohieh\m beb gZ]e_ ijhf_g_ \Hblgh & |7Zaghb bmob[blhjb aZ i_g_f_
imfi_ \bkhdh] ijblbkdZ kbkl_fm \ZammlZiedg@bklezZj@ljbpbl | gzklZh Ij_f_
1hjb\Z ijb m[jba]Z\Z fm

4. A:DAMQ:D

J_r_f_ ijh[e_fZ klZlbgqdh] _e_dljbpbE IKizkdghblbhjd o _Ighklb dZh c
\bkhd klI_i_g jbabdz fhlm,_dZlZkljhddlkedZ ihkeZg'bpjhdb b k\_h[mo\zZIgt
lhezZza_,b h® Zdlm_egh] klZfZ m hRAhZ apefZREYf Zidjbjjhd ] g _jbkZfZ b Zdl
klZlbgdh] _e_dljbpbl_1Z gZ e _IbebrkbfZ bmMmZagmohikbhzj ij_]Je_» ihl_gpb
ba\hjZ klZlbgdh] _e _dljbpbl _IZ m kbElafmokhg&€hrZ \hfE\hf dzZh b f_jZ ij_
Klz\,Zzf_f Zdp_glZ gZ iheZfm dhglzdlg_dghbpazazrgmddqg_f_ ijbjh~_ ] _g_
ZdfimeZpbeZ dZh b dhgljhe_ g_"_, gbokld|lWgd&f baeZ a\lZlgplol bl _1f «Zkgh Kk
ieZg djha nmg~zZf_glZezZg ijbkimi bkbbg_\flglw\dhijZ\pph\ZfZ m nmgdpbt
e_blbebrlZz kz Zi_dlZ h\h] ijh[e_fZz
5. EB7?5:785:

m > ;eZlhe_\b, : ;hjbgb, F_j_ dhgljbedbkjipbllogdhdh” \Za”“mohieh\z

A[hjgbd jz~"h\Z kZz B f_{mgZjh~rg_dhgn_j igpbe_ I1?K ;Z

[2] Kaiser, Kenneth L.)Electrostatic discharg&Vashington, DC: Taylor & Francis. 2006 pg+/3

B @ FZjmrb, B :enbj_\b, H IblZ F_hmarhdhkZf ZmklZ\Z h™j"Z\ZfZ
ajZzdhih\z 7(&+1,&$/ *$=(77( (2007NZ4)3745

4 FZjlbg >eh\gihZkghkl gZ Z_jhkfiMMmBH EBG? ;_h]jz" klj

51 NFPA 407, Standard for sircrft fuel servicing 2012

6] M. Kluttz, Aircraft fuel hydrant system desing Issues Titernational forum on emergencz and
risk management, Singapore

m F ;mkzZjq_\b, > Jz~fbezZp > Djklb, =#mPbpkdh®b, th,Zd Hkgh\b
djbfbgZebklbgdbo \_rlZq_fZ ;_h]jzMml J_ibdeBUZgKk[be_

[8] 2005Keith SwitzerPractical Guide to electrical groundindn Erico Publication 1999, pg &8t

@ I|jZ\begbd h \ZlikjZzkgbZqgdhf h[_a[_{_fm \Zljh]Zkgh §ZkbeZdhe+ ken
Z _jh~hjfm b e_Ibebrim KE Ebkl KJ3 [j
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KL:LBQDB ?E?DLJBPBL?L <J?>GHKLB G?DBO ?E?DLJBQC(
[:J:F?L:J: B 5BOH< MLBP:3 ;GA;?>GHKL <:A>MOHIEH<:

>_+Zg ;eZ]lhe«e\bdkZg"jZ ;RjbdbjZg Ihh\b,
dejan.blagojevic@vtsnis.edu.rs

KLJ:DL

ljh[e_fb ijhmajhdh\zZgb klZlbgdbf _e ™jgpbh IMZgbkm k\_ [jhegbeb b ij_ "k
ha[b,Zg baZah\ azZ ijhe_dlZgl_ dhgkhagndlhjk\_ifjmd\ hkh[_ m "m]Zqgdhdhif_ ogbqdh
b dhghfkdhf eZzgpm BfZem,b m \b/tmMZzZ\ bebBdh [dAPZd\Z@a"mohieh\Z iZ b kZh[jZ,Z
kzdzlzkljhnZegbf ihke_"~bpzfz baza\lzZpgbo_eg_dhklizéebgdigf ijz f_ _f_f m h\hf |
ihdmrzeb kfh 7~z ~zZfh djzlzd ij_Je_» ag_idbof_l&jdljbgfiboh\bo djblbggbo \j_~ghk
bfZem [blZg mlbpZe gZ [_a[_"ghkl {Za"mpheb\Z b mkf_j gZ gZ iheZrfzZ\Zf_ ml
iZzjzf_1z2jZ b fboh\m j_ne_dkbem gZ dh{i_dghjlzalhdgb kin f_ozZgbafb ]J_g_jbkzfz
gZ_e_dljbkzfz kz klzgh\brlz Ijb[h_e_dijjbm gk bighmdipbe b Ij_fZ

D,mgg_ j_qblZzlbgdb _e_dljbpbl_| \Za“mohiefbglh iljjlhphke_ dbjd"mdpbez Ij_
_e_dljbggb m~Zj hlihjghkl dzZiZpblb\gjhlkabd mp \f,glblg_ f_j_

STATIC ELECTRICITY, SOME ELECTRICAL PARAMETERS QUANITIES
AND THEIR INFLUENCE ON THE AIRCRAFT SAFETY

ABSTRACT:

The problemscausedby static electricityare becomingmore numerousand representa serious
chalengefor the designersconstructorsproducersand all others in a longechnicalitechnological and
economicchain Considering the larggumber of failuresnddefectsof aircrafts includingtraffic accidents
caused byuncontrolledelectrostaticdischarge in this paperwe have triedo give a briefreview of some
electrical parametefsndtheir criticalvalues which have aubstantial influencen thesafetyof aircraftand
personnelThe analysigs focusedon clarifying the influenceof these parameteendtheir influenceon the
risk level. The mechanismsf generatingstaticchargeare also discussdtom the point ofribo electricprocess
the processf induction andfriction.

Keywords: static electricity aircraft tribo electric processesinduction, friction, electric shock
resistivity, capacitancggrounding risk, preventive measures.

1. M<H>

F_ozZgbafb ]_g_jbkZfZ kiZlbgdh] _énddpbpblbfZ ¢EdWiffaeklZ\,Zem
\_ebdb bazah\ azZ ijhe_dlZgl_ dhgkRhmddhjazbilelipfz d ogbqgd_ [_a[_"ghk
> @ Gb\h ]_g_jbkZgh] b ZdmfmebjgZhh\gZijkejhdlZbkdZtz b ff_oZgbafb ijZ
ij_"klzZ\,Zem ha[b,Zg ijh[e_f kzZ klzgklbridajH[ea[fb*daZa\Zgb Zdmfmeb]
klZlbgdh] _e_dljbpbl_1Z b f_Jh\bf gjzdifglfhdbkighfhigb b fhim k_ ] _g_
k\jklZIb m g_dhebdh ]jmiZ m\ ihimgpbm2edkbyrm Zgdb\gkh[,_ b imlgbd_ kb
mijZ\,Zqd_dhfzZg®_ b ~jm]_ nmgdphgkgBdgb h\&h\ke I3Z @

2. F?0:GBAFB =?G?JBK:5: KL:LBQDH= ?E?DLJBPBL?L:HB<B:A>MOHI

F_oZgbafb ]_g_jbkZfzZ b ZdmfmebjZipkiZ bgdh)Ze2 meokldieh\bfzZ fh’
ihkfzljzlb kzZ klzZgh\brlZ ljb[h_e_dljbjggbdkZijhbmg kzdpbe_ b ijhp_kZ 1j_}
ljpbebdhf klZg~rZjrgbo fZgbimeZlb\gbo \iZfrfib\Zjd" mojhiteh\Z b fboh\he ijbij
NZ,_  Zdlb\ghklb bgl_gabl_Ib ij_loh™gh kZ\_if 7AgblZz\ijZzem <Zdh [blZg
ijbebdhf ijhp_gZ ihl_gpbeZegbo jbabdZnelhhgbhpbg& dddgmpbl_|Z [_a h

<bkhdZ L_ogbgdZ RdhezZ Kljmdh\gbo KIm~beZ Gbr :e_dkZg"jZ F_"~\_~ \Z Gbr
2<bkhdz L_ogbgqdZ RdheZ Kljmdh\gbo KIm~beZ Gmrb,_\Z A\_qgZg
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f_oZgbazf f_gh] 1_g_jbkZfZ «_ m BUgZdibghegdjl dBpd¥Zdh kl\hj_gh] _e_
ih,zE. Th"k_Ib,_fh k_ ~Z ih_kblgdpbeb _e_dljbggh ih,_ ij_"~klzZ\,Z ihk_|
fZl_jbeZzeg_ kj_"bg_ m hdhebgb gzZdhe dkbkfZzggn Ikerde_ ~_e<klI\hf f_o0Zg
gZ mg_Ilh _e_dljbggh hil_j_,_f_ m jjHklimjljih[gh M fYZ]eZkblb b mlbpZe j:
h~ ba\hjg,Z m gZr_f kemqgqZem ZdmfmebjZgh] \ZAa”enaHigk¥nf Zz dgh
dzjzdl_jbklbd_ kj_"bg_ GZ IZ+ gZqleqg ijdjmibgghihihjZzklhjm «_ ihlimgh
"j_{_9Z > @

KebdZ ljbdZa ijhp_kZ ]_g_jbkZfZ kiZIBqldh]h_e_dlljjtbm gbf ijhp_kbfz >

Lib[h_e_dljbggb _n_dZl «_ ihke_"bg4dpihe K\ZHZ nbghigh\Z b hdheg_
lhdhf e _1Z F oZgbaZf f ]h\h] ] g _bbkZf Ahg ZdlZn\Ga"mohieh\Z kZ jzZ.
fZl _jbezfZ dhe km kZ7j>Zg_ m Zlfhka\,jbemh’kghkmh nihjfb h~]h\ZjZz
Zlfhkn_jkdbo ihez\Z \_1Zj q_klbpg i]Zotbge ¢lerz klj_fz g_df ijhp_gzfz
kljme_ dhem ]_g_jbr_ h\Zdh ZdmfmebjZghkghg& thljbkififZgbho hemeZ (
liZgbpzfz "A. H\Ze+ Ibi ZdmfmebjZgh] klZIbgdh] gZ| e_ dihb kgZdfazhafidh a g
H\Ze+ Ibi gZ_e_dljbkzfz ezZdh k_ nhdBZ fl2\ kazb\Zfarimbkib] kZ kbkl_fhf a
klZlbgdh] gZ_e_dljbkzZfzZ qbe+zZ hllijjgghpk kZlGkdh ,  HhWZe n_dZI| «_ gZthb
bajz" _g dh” o_ebdhil_jZ m Ij_gmldnmm e D[He kgt gx \IZaDI’hmg)Z]hfbeZ h]
fh™_ kl\hjb gZihg_ m hiw_]mztidf Ibf hkh[,_ o_ebdhil_jz fhjz &z kljh]\
ijhibkZg_ ijhp_~mj_ dzZdh [b k_ ba[_de”bpghaZa\fg ilgZ]hfbeZgbf klZIk
gZ_e_dljbkzf _f ijbebdhf ke |ZMEZ b ma_f, fZ

=hj_ gzZ\_~_gb ih~rzZlzd h ijhp_f_dhe PZqbob Kikdg It\bf f _oZgbaf
mke_ " iheZ\_ i _rqZgbo hemezZ dzZ~Zakf, gf_@blbgdbpm mijhab\_r, jZ
ihl_gpbezdZ0VyazZ kemqgZe+ ~Z hlijhghkl ig mfzZlbdZkbZm” Mo bbhelg\id Kergq Z
R=40M: (U=IR). H\Z dhebqbgZ gZ_e_dljbkZfZ dheZ fkh"Fh\i@dfreeb,)Ze Xj [hddkd}l
bgl _j\ZeZ hAKIJZfme kK m \_hfz djzbdhfj\Xjerh_gkldpfkhf h~\h{_fZ
\Za"mohieh\Z >h[be_gZ \j ghkl il _jhklZegeqzZzddbd,gZ « ~Z baZah\_
j_Zdpbem hkh[_ dhezZ gZ [beh dhhiylgdfghgkk \»ZZmohiaeh\hf I1hf_gmlZ |
j_Zdpbez mke_" _e_dljbggh] m~ZjZapmbhbjidl» haf[bfAbf jh\j_~ZfzZz > @
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© :
Kebdz ~TjbdZa ijhp _KZ ]_g_JbkZfZ klZIBqgimdpbdigbp ijhp kbfz > @

= g_jZegh ]mklzZz dhgp_gljZpbez gk¥ZfIDb\ghkilgZ {egd]jbm h[eZpbfZz
_gZ _ ijb\Zezqghf ~_e<kl\m ihablb\gh\jgEg e adlfbkZz®gl_abl_| h\_ j_Zdg
\_ebdhe f_jb ¢ mkeh\,_g b bgl_ablihl&f meih&Flggahf ijhklhjm rlh j_am
bg"mdh\zZf_f b ZdmfmebjzZzf_f klZlbgdh]ijpAef dlgbkZz\fZZa*gnohieh\bfzZz k
DhebgbgZ bg"mdh\Zgh] gZe_dIbjkZ flbfeb kdjgZZizjKZibffZ g_ ij_"klZ\,Z
ihk_[gm hiZzkghkl DhebgbgZz gZ_e_dmdhXZ&Z dh2Z ijba_bg~ rgtfieldar m

hA\hAb k_ ij_dh lhqdh\Z m a_f,m MdHed&hgz Ihiqhjgibf \_ebdz dzh rl
kemgZs h\Ze ijhp_k 1jZs_ ijbebggh KmlmZpkrh nhihjdle j ~h{_ m dhg
\Za”“mohieh\hf klI\hjb, Zel_jgZIb\gghfinglZ mdlhgRBAM\Ahs_ , k_ djha ,m

kKijh\_klb dzZ a_f,b Hkh[Z dhezZ « kizZrR\hfr"ké@émayZlamj igh] dheZ ~h b\_,
[ez]h] _e_dljhrhdZ [_a g_dbo \_,bo dklb\ghdpZ Zdpbmz F_{mlIbf m kem
j_ZdpbeZ h~ghkgh Zdh [b “hreh "h bdltajd,7Z eb HezZd h[eZzd b ~hre
ijhf_g_ bgl_abl_1Z ih,Z dhgp_gljZpZ-<Z ObbkAh¥YggHAE]\Za"mohieh\m jZkl _
Ibf b hkh[Z dheZ "h”e_ m dhglZd kZbadaZh™ngohiehfhjhadm LZe jbabd k_ hi
gbf_gbpb ~Z < hkh[Z ihklZeZ aZlhjh]lgbhéZh ~Ze «dljbglh\Z hlihjghkl d.
fghlh fZfzZ h” hlihjghklb \Za*™madBiaiA#bf Ibf b ij "~klZ\,Z gZ<\_jh\Zlgbeb
h"\h{_f_ gZ_e_dljbkzfz dz a_f,b K H[gBMf W2\ _khe kdhiebgbgb bg~mc
gZ_e_dlbjkzfz gz \Za"mohieh\m ihkzdfhbpZjkjtdo fmigblm\Z h”*ghkgh _e_
ih,Z kZfbf Ibf b bgl_abl_| _e_dljboglglb @"KgZbfblbf b ihke_~bp_ ih hi_
[b,_ hiZkgbe_

GZ hkgh\m ij_a_glh\Zgbo qbf_gbpZ bloh]bZgihkdheaZdhmezZpbez b
ijhf _g_ h~rghkgh [jabg_ ijhf_g_ bglghblihlZ kez dh\bqzf f kl_i_gZ jbadZ
e ihagZlh ~Z m kemqgZem \_ebdb¢ ZlZhkgl jklbdbd inZZ k_ "jZklbggh f_fZ
kbimzZpbezfz ih\jrbgZz a_f, k_ fgh]lh [mM_h@ghkgdelyZz ijba_f, gb \Za”"n
JZaehab dzZh rlh kfh \_, bklZdeb ehjghkmhbijbkdghzpblb\ghklb \Za“moh
h~rghkm gZ ih\jrbgm a_f, b fhlm ~Z_ 7ilN_4YgmbeZe0/aéiBd \j _~ghklb fh]m
NZ ijhba\_"m _e_dljbggb m”Zj mkek " gh{lZ medpglddm kZ \Za”"mohieh\h
ij_ljib ha[b,g_ ih\j*_ DZh b m ij_lobfmghZhibkZgbf kih\j_~_ fh]lm [blb ihk
j_ne_dkgbo j ZdpbeZ hkh[_ h”"ghkglbhaih&kZ Voghbmwz i@\jdIMEgqghf kljmehf hi_d

Li_ f_ dzZh f_oZgbazf ] g _jbkZfzZ klZlfpfddh"g¥Z " ndojbileh\Z ij "kl
ihl_gpbeeZgb jbabd ih "\Z ]JezZ\gZ h{gh\KZdWApdtBiehhmhth b ijhp_km mlZdZf
bklZdZfZ ]1hjb\Z M h[Z kemQqZ+<Z "aZbgihglZglk Zf\DZdhejlbpgBEZ fdZHb aZ
ihke_"bpm bfzZ kI\ZjZf_ ihablb\gboh¢ghZbih\ gbdl by gZe_ dljbkzZzfz 1j_f
ZgBkmfZz m ihk_[gbf ZIfhkn_qjkfZf nmklehf h\h] f_oZgbafzZ ba]_g _hbkZgb k
27 kV. MabfZem,b m h[abj h\m \j_~ghkl eh]ibg@ghioh*"ghd|lhgbad ~gZqZ
ihl _gpbeZezZ hkh[_ dheZ ~"heZab methigiZdk XKh\AZammbhieh\Z M hd\bjn
h\h] f_ozZgbafzZ ihk_[gZ iZ fZ k_ imk\dhmz kim*"m,dhegdZdm k[Z] \Za”“mohiel
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NYLON JARKA

' --\--_\_L
I # WORH SWEATER

Kebdz =_g_jbkzZf_ klZlbgdh] _e_dIfBpbl_1Z iml_f Ij
3. G?DB ?E?DLJBQGB |:J:F?LJB B 5BOH<? DJBLBQG? <J?>GHKLB

IhkfzZljZem,b \Za"mohieh\_ kZ klzZghtbjbfggpbohdpdf I|&€jzZ ba ij_loh’
gzZ\_"~_gh] e<Zkgh +_ 7~Z k_ ihk_[gZ iBlYpZbdh\p2 hhkijghklb b fboh\
dzZizZzpblb\ghklb LzZdh gz ijbf_j hlih)ghkZ kZta¥Wmlbohilrggghklb Ihqdh\zZ [mfz
hlihjghklb kbkl_fzZ az h~\h{_f_ Zdmjbrk@lfjZghh gk e[Zdd gZ]eZkZd b gZ
hlihjghkl Thlj_[gh «_ h\~_ bklzZ,b Y&hfZ \Hlahjgbkieh\z «_ ijhf_g,b\Z \_«
GZbf_ hgZ «_ mkeh\,_gZ dhebgbghfzihhzijblbkdhmahimh mfZlbpbfzZz ijb
ih\_,Zf_f ijblbkdZ m ig_mfZlbpbfz iE\ h|MMHhk!| fhahkz ih\_,zf_ f1_j_12Z
kfZfme_  >Z, hlihjghkl kbl_fzZ az h”eh{dlfbk¥Xyfrdzdgh b \j_f_gkdb mkel
dbrz km\h \j_f_  [blgh mlbgm gZ bj_Gghhlkghimghkkgbo ZgZebaz b ih"Z
k_ dhgklzZlh\zZlb ~Z dzizZzpbl\ghk!l \|bdémghia\gk|Zfglgm \j_~ghlel*ttheZ k_
0.00571 FF (tab. 1) [4-6].

LZ[_ez <j_"ghklb izjz_fl1Zjz _e_d_[bbyppbad_iebgbfgZb ZgZebam |
klZlbgdh _e_dljbpbl_1Z gz [_a[_"ghkdh{ZA"mohieh\Z b
?e_dljbqgb 1Zjz1t_12) \J_~ghklb
DZiZpbl\ghkl \Za”“mohiq 0,001-0,005 -
HTihjghklT \Za”mohieh\Z| 040 M:
DZiZpblb\ghkl ,m~kdh] | 500 pF
Hlihjghkl ,m~kdh] |_eZ |501500:

BfZem,b m \b"m ~Z «_ gh\_d ihke_"tmgdHhbfeighflizdblijkemzZqgzZ._)\
ihlj_[gh «_ ~Z k_ hk\jg_fh b gz \j b*dhbiZdbhyghklb ,m~kdh] hj]JZzgbafz
j_eZlb\gh fZze_ |Ih k_ gZjhgblh h~ghktb lgZ “hjimhghklljZzg_ ~hijbghkb ih\_
jbabdzZ m h\zZd\bf kblmzZpbezfz

GZ hkgh\m hirl_ ihagzZlbo "_nbgbpbedjhikdZIeZktb@ eeddh fh _
azZzd,mgblb ~Z hkh[Z dhezZ k_ gZ{_nkZbjZadtghdhddigflZzdh dhf_ k_ mke_
kblmzZpbe_ bg"mdh\Zeh klZIbgdh gZdje biZjblk Zlil gty B&Vhkijhdhr,
dz a_f,b kljmem qbeZ _g_j]%-iiﬂ-’%ia@ifkb>h[1m-_gz \j_~ghkl mdZame._ ~Z
kemgZem km fh]lm,_ ihke_"bp_ kZ kfjlgbf bkoh”~hf

<j_ftihlj_[gh aZ h"\h{_f_ bgZmdhWAgiKZfZ kZ ih\jrbg_ \Za”"mohih\z

t = RCInZ (1)

]* _R hlihjghkl \Za’\mochi@Z\Zpblb\ngkl \ZartEdidgepbhzZegZz \j_~ghlEl gZihgz
"ha\h,_gZ \j_~ghkl gZihgz

MabfZem,b m h[abj ij lohAgh bag_lihjgvklizd dj*Z km RjZ4WwZiZ ~h
dZiZpblb\GhkdBinF,"Z Es=30V,aE=60KV ~h[bsZfh ~Z +_
- “ s0kv
t = (40MD) LSHF)II‘LE: 152s 2)
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H\Zdh ~h[be_gb ih~Zlzd ihlj [gh + AZhZjhf 1B RZnbibeZlhj j_Z]m
bgl j\Zem 028, ~Z [bkfh ~h[beb «Zkgm kebdm h kI _gh gm_jjtofabdiz*\rH " § &k
ZdmfmebjZzgh] gZ_e_dljbkZfZ kZ \ZaZmohliehwz] «Bag JHpf ] bajzaz +Zk
ihkfzljzgb ijhp_k fh™_fh m[jazlb kfZf_f hlihjghklb

4 A:D4AMQ:D

M h\hf jZz"m ij_~klzZ\,_gb km hkgh\gbkfZ fozZ gh&fibbqdly] _e_dljbpbl_I
\Za”"mohieh\bfz Dh” Iljb[h_e_dljbggh]\Z_@Zgbhfd@ jblkiZgh b Zdmfmel
gZ_e_dljbkZfzZ e_"b m ijbjh~*b dhglkdl1ZedYhbfid@\NZ jbeZzfZ dhe_ km k.
Zlfhkn_jb h~rghkgh iheZ\,mem k_ m bohjZbfhkynhj\gdBemijhez\Z \_1Zj q_
ijZrbg_ dbrz kg_] b ke Bgl_abl_| klpgadh Jg g BppRZAHL g ihke_"bp_ k
fZgbn_klmem m \b"m j_ne_dkgbo j_ZdpbaZh higid[_h\ttkeXIjmeb :dmfm
gZ_e_dljbkzZzfZ bg"mdpbehf jZa\b, bdiml 80k -dteegm kjZfze ih k_[b \_, fh _
baZah\_, glafb ihke_"~bp_ hi_dhlbg_ b ke F_odgbhbddh]] gejbklffpbl_1Z
\Za"mohieh\bfzZ iml_f ijhp_kZ Ij_fzZh2kkd\ 2y ZihgZ ihgof ZI1fhkn_jkdbf mkeh\b:

Ilhke_"bp_ ih hkh[,_ dhe_ k_ gzZ{_ mb[bghb}bpgidhdhdhiglZzdlim dj_,m
h[bggbo j_ne_dkgbo j_Zdpbez iz "he_|_fibjon il4_MdZZdh b 1jZ]bgg_ ihk:
MabfZem,b m h[abj g_d_ klzg*"Zj*dpggho ghkltb |ZzgzdIfh" _fh azd,mqgblb
klzgh\brlz h\_ ZgZeba_ gzZ\_"_gb ijh[ge_fB\ZXem nkkRZgDdZj~rgbf ijhp_"m
ma_f, fZ \Za”aohieh\
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K:@?L:D
Ek]lbhg -m]hbklhgg_ ?\jhi_ k\_\br_ «\jkBHhZ ighjhagbd hiZkghklb ihiez\_ |
_dklj_fgh \bkhd_ | _fi_jZImj_ a_f,hlj_kRbmedebapriB]lh”_ b17-1_olg log b gdithf

g_kj_,zZtfZ *_eskI\hf hiZzkgbo fZI_jbeAhiZKgmkbw klZfZ

M pb,m kfZfblghf<Z b ihke_"bpzZ \Zgj_"gbo kbimzZphfZggghgilbhihdh .2 f_ klZfZ
h~rlh\hjghklb b dzZizpbl_1Zz az mijz\,ZAZgk\Bgb¢kthfiz{Zz+Z djha dhhj*bgbkzZgm Z
[jheZz km[e_dzlZz BfZem,b m \b"m ~Z_RgbimZ\NZZZbAZg\jrb m kdeZm kZ ijhib
ghjfzZlb\bfZ hjlZgbazZpbeZ kem'[b hijdEgz "bj "bglhhpmqg_kl\mem m h\hf ijhp_kr
ih\_ab\Zf_ b dhhjrbgZpbez jZ~"Z m nfijkbl|ifhpbeZdy ~gb d,mggh azZ mki_rgh Kkij
ij_\_glb\gbo b hi_jZlb\gbo f_jZ b Zdbb\ghkjbaddddh f{h]z{Z+b kij_gbeb kfZfbe:

mq_klZehkl |_“bgZ b m[eZ beb fh]imdd b nbdhdgirh Kkgjh\*bgm L_ aZol_ \_ fth _ ~Z bl
hjlZzgbaZpbe+Z dheZ bfZ jZa\be_g Imikfib]ZZtbbkdhhdgbjf [_a dhe_] g fZ gZij_"h\Z
K,mgg_ j_4qBgj_"g_ kblmzZpbe_ mijz\,Zzf_ Ibf Ibfkdb jz~

TEAM WAY DISASTER MANAGEMENT SITUATIONS

ABSTRACT

The SEE region is increasingly threatened by varibypes of natural hazards (floods, drou ghts, ereeat,
earthquakes, landslides, storms, etc.), technivéltachnological accidents, effects of hazardoustances and other
dangerous situations.

In order to reduce the number and consequencegrabealinary situations, it is a permanent incremste
balance of responsibility and the capacity to manal) types of emergencies through the coordinaetibn of a
number of subjects.Bearing in mind that the managé¢mf unexpected events is performed in accordavidethe
regulations and standards organizations (deparsmegencies, units) who directly participate instprocess, their
networking and coordination of emergency managerseatucial to the successful implementation ofvergive and
operational measures and activities in order tosgmeé risk events, reduce their frequency, seveaityl mitigate
potential effects on humans and the environmenes€hrequirements can be fulfilled only organizatibat has
developed teamwork and within that team learninighaut which no progress.

Keywords: emergency management, team, teamwork

1. M<H>

Ih h[bfm b jZagh\jkghklb jbabdzZ b m]jhkj gtbgb il [_ m kmijhklZzZ\
Ibf hiZzkghklbfzZ ij \ZabeZa_ fh]lm,gBEk¢b][b¢elzgh] "4dh "Z k_ m Zdlb\ghk
"b\hlg_ kj_~bg_ md,mgme_ qgblZ\ gba \ghebgdwe Zpjanrl GZjZ\gh fL
md,mqb\Zf_ b Zg]Z h\Zghkl ih*jZamf_Wkihjkh[,f,glghklaZz mijZ\,Zf_ m dhg
aZrlbl_ “b\hlg_ kj_"bg_ b ij I\NZjZfmlfhgaihmf mf bf Kihkh[ghkl bgh\Zpb+Z

Lbfkdbf mqg_f_f b Ibfkdbf jZAhf m mijZd\,KfIm 2\pdpjZ ZgbkI\ZjZ em
g_hioh”~gb ij_"mkeh\b azZ ijhn_kbhgg&gdm k\ZendZgpbZmzZalbfZ dzZh b |
j_rZ\Zf _ ihklz\, _gh] pb,Z [beh ~Z kb\ghAftDd _RhjyZY¥ nglm Ihdm beb dh” hid
ihke _~bpZ \Zgj_~g_ kblmZpbe_ Kbkl NghiiijEb]mhfZHbrZ§7 aZol \Z nhjfk
jZaebqgblbo Ibfh\Z GZe+_nbdZkgbe_ +Z rnhhip}BglZ pboeim ajz~Z b Zdlb\gh
kbkl_fkdhf gb\hm ~hd k_ aZ ba\jr_fZdZhsh["tegbdmae®m”2bfh\b kZklZ\, _
aZihke_gbo dheb jZz~_ gZ j_e_\Zglgbf>Zd%egbfhfi*klbfZj g h nhjfbjZfm k
Ibfh\Z az ihklbazf_ kbkl_fzZ pb, \Z IbAkfdkd hZzmd] f[Z BBZ ~hijbg_km ih[h,I
d\Zebl_1Z mijz\,Z2fz \Zgj_"gbf kblmzZpgbeZdBfmdBEdZ pbeth b dhhj*"bgZphbe
j_e_\Zglgbo mq_kgbdzZz h~]h\hjgbo azZ \Zgj_"g_

1AM Z\KI\_mbglZPhkh\KdZjh\bpZ
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;_a h[abjz gz gb\h | _oghehrdh] ijb\phigjfabh®¥mghb\ « ~gZ a_f,Z g_
"NZ k_ g_ [Z\b b "Z azZg_fZjb [jhegbh hbaBdpb*higZbghklm”_kZ o0Z\ZjbeZ
dZZkljhnZ b ~“jm]bo h[ebdZ jZahjgh] Z ehXZ fibeg&ggdh*hfijZ b "b\hlgm k|
mhirl_ 1j_fZ hp_gb fgh]l]bo ZgZeblbgZjZb]lhBdhrfh™ ki_|~fbebhgz j_]bkljh\
ih*zZjz klh ob,Zz~Z \j_f_gkdbo g_ih]h/2Z2 ZhihheZ\X_low,Zz"_ a_f,hlj_kZ m
\medZgkdbo _jmipbez fbebjgdkiljjigblodhg_kj_,Z ob,Zz~_ \_ebdbo bg”*
0Z\ZjbeZ b _dkiehabezZ klhlbg_ [jEAbhkgkAbA gk klbgZ bl* K\_ h\h b ehr
gZ[jheZgbo g _kj_,Z jZaebgblh] dZjzgai gBkij [ZR|Z¥X.Z h\bf g _kj_ ,ZfzZz Z |
\j_f_ b \_ebdb az”zlzd k\bo *j Z\Z k\_IZ

2. <:GJ?>G? KBLM:PB3?

<Zgj_"g_ kbimzpbe_k_ ~_nbgbrm daoh_gEag pZ”ghekblpbZpjbeb gZk
dzh j_amelzZl o0z\Zjbe_ hizkg_ ijEjhkg_ ikkEdbekdiZzEZ f_glZjg_ g_ih]h"_ «
fhlm bfZlb beb bfZem ,m~kd_ "jI\_ gZjmmZbZlfebaifhyh~*g_ kj_"~bg_ ~h\h
agzZqZegbo fZl_jbeZegbo Im[blZdZ b pginZrd\ZZm zZmkehb3 Dz~Z ]h\h
\Zgj_"ghe kbimZpbeb fh _fh j_,b "ZhYZm) _%glybklZfjbagh fzZ~"Z aZol_\Z
aZzol_\_ Fh _fh keh[h”gh j_,b "Z ebeXZghjbrgBXbImtZdjba_ «_j o k\Z
me_"gh b \Zgj_"gh klZf_ "hd k\ZdhfhZhj*ZglmRIZAjbamz H\h [b fhleh ~Z
hgh rlhazZ g_dm ~jmrl\_gm ]jmim beb ]_h]fank&igyn_&agh_Rigbpm kZebdb ih"
kZh[jZ,Z*9gZ 9g_kj_,Z aZzZ g_ihkj_"gdjFalz hebfrdzZI|Zklphnz DzZ~Z ~jmrl\h
ZdIb\ghklbfz ij_\_glb\gbf hi_jzZlb\ghf o_zZkiZgzZpBhigbhlgkhmgb ihke_ "bp_
baza\Zg_ hiZzkghklbfZz hg_ ~"h[beZbm kdd pzdipbt2AZgj_"g
AZlh «_ fghlh ihlimgbeZ b ijZ\beghijZfdeppjhnbdihipBaZ hiZzkghklb
Hizkghklb ijhmajhdh\Zg_ ijbjh~gbf kbjeZf\B bdheb km\gd g_ fh _ mlk
gZ fboh\m iheZ\m h[ebd bkih,Z\Z fgZdbgb_gabihKde iZbp_ Lh km ke_"_,_
k_bafhehrd_ beb eblhkn_jkd_ a_f,hlj\rhédZd&kidabrlZmipbe_ Zlfhkn_jk
f I _hjhehrd_ \_1Zj 1jZz® bama_lgh dbebd_obhgtkpbgkd_  beb ob”jhe
ihiez\_ fhjkdb IZezZzkb pmgzfb eZ\bgib*"bfohknib&ldlbe_ _ibnblhpbe_
Hizkghklb m dhebfZ mqg_kl\me_ ghhfd*Zeiphmpajkd@mgZfhjzkghklb
lzd\_ ihez\_ ieh”™ f_1h\h] ih]j_rgh] BZg_¢ljao¥ghd jd_oZlZ b kemqgZ-g
hdheghklb H\Z ]JjmizZ hizkghklb ihpddl ZoghedhzchZl Jpgiz pbeZ b h[mo\zZlZz
Xx mA_k_ kzZ dzZlzkljhnZegbf ihke_"bpdfeZ Morijhpm\h* ipZdkihjlm b mihl
Z]j_kb\gbo b Ihdkbggbo o_fbdzZebe-z
X mAr_k_ kzZ dzZlzkljhnZegbf ihke_"bpZfZmkhjbginde hbpdine flbg ijhf_1I
kdezZ”brl_fm b ijbf_gbajizihnbh gmde_Zjgb b jZ"beZpbhgb m”_kb
x \_ebd_ ih"zZj_ iZ,_\bg_ b _dkiehabe_
x m~A_k_m jm~rgbpbfzZz kzZ dzlzZzkljhnZegbf ihke_"~bpzfZz
x \_ebd_ kzZh[jZz,Zeg_ m"_k_ gZ "jmfWdaftmom_Ie faphbpb
Hizkghklb dhe_ qgqh\_d gZf_jgh baza&niz BhlpgbpbkZbrklgh b aehgzZf_jgh
Zdlb\ghklb k_ iezZzgbjZem b ba\h”_ lyZzihg kijh]m mMRAsghghf kp_gZjbem FI
bal\h~blb m fbjm i_jbh"m g_ihkj_"gb jAlghdmiZXpghkib h[ebdm kZ[hlZ Z
| _jhjbklbgdbo Zdpbez
JZlg_ hiZzkghklb dhe_ gZklZem mihljm[hrZ KWZXbK| gtvo HZh b hjm «Z aZz
mgbrlZ\Zf_ Lh km hiZzkghklb baza\btZ kE&j[dlyipiz» fekZ b \Za”“moZ dZh t
b | ogbgldloghehrd_hiZkghklb bazZa\Zg_jZlgbf ~_ ekl\bfZ

3. IHLJ?;: B AG:Q:3 MIJ:<4:5: <:GJ?>GBF KBLM:PB3:F:

<Zgj_"g_ kblmzZpbe_ [_a h[abjzZ < Zfm febhbjiEklZleeb” gl\h\dZ k\Zdh]:
mabfZem \_ebdb ~ZgZd m ,m~kdbf “bbfZgdgbgZ mHbelZ\Zem b "~ _]j
"b\hligm kj_~bgm b majhdmem \_ebdd fEIlrljbkZedKIh]@[bl g_hioh~rgh izZ"
N 1Z,gh iezZgbjZf_ b hkblmjz\Zf_ nmagdplkebl mZipbt,ZfdZ"Z km m]jh gkt
"b\hlib b fZl_jbeZegzZz ~h[jZ [_a hpabpz]jhzz&B f<Z majh~gh ~_eh\Zf_ beb i
b f_1h\Z | _oghehrdZ ~“hklb]jgm,Z

Mijz\,zf_ \Zgj_"~gbf kblmzZpbezfz +_ \j&h HKahb,ghkijhp keh _ghk
ihke_~bpZ \Zgj_"gbo kbImZpbez aZzZolijbkImi "mZdhija2¥Yv,dZmm b hj]JZgbah
ij_\_gpbe_ h2okhZkiAZfm b hldeZfZfm gZklZebo imkeghpbpl iZgpbZeg
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_n_dIlb \Zgj_"gbo kbImZpbeZ _ebfbdblb2bbfbdbhbbpbgBldbe \Zgj_"gbf kblim.
k_fhjz MI1J:<4:LB MijzZ\,Zf_\Zgj_"gbf_kblmZpbezfz

>bkpbiebgz b ijhn_kbezZ dhezZ ijbf_fhrhbemgZim&igbjdfoghte mijZz\,Zf_ m
dhgljhe_ _dklj_fgbo "h]Z{Z+Z dhebefth]mkip\glb*Albebdb [jhe ,m~b gZg_Ib
rl_Im bfh\bgb b gZjmrblb “b\hl m ~jmrl\m

LbibgzZg ijhp_k mijz\,Zzfz \Zgj_"~ghf kbdimZEXebshf,mdd,meq_

X iezZgbjzf _

x kfzfb\zf_ fbgbfbazZpbezZ jbabdZz
x ijbijz\ghkl

x h~Th\hj gZ \Zgj_~gm kbImZpbem
x hihjz\zd kbkl_fz

4. 1HLJ?;: B AG:Q:3 NHJFBJ:5: LBFH<: A: MI1J:<4:5? <:GJ?>GBF
KBLM:PB3:F:

lhke_"~f_ "~_p_gbe_ \_dzZ dzjzdl_jbzgj \"ghod bk ljimZ pbeZ baza
"h]z{Z<bfZ | _ogh]_gh] Zgljhih]_ghfjj bedzZijbdhéghdm bfzZze_  agzZlZg g_]Z
gZ "b\hlg_ Zdlb\ghklb ,m”~b nmgdpbhlghkiZeZ e gifb\kn*im b ijbjhrgm kj_"b
e n_dlb\ghkl ij_\_glb\gbo f_jZ ij_"mafbh@fmd pp,mzkbZihke_ _"bpz \Zgj.
A"hlzZ{Z+Zz gZ azZ\b”ghf gb\hm jbabpdb{h¢Z\Bg}Z gbpzZkRImh A[h] Ih]Z «_ g
i_jfZzg_glgh ih\_,Zf_ klIZfzZ h”]h\hjglzkl®dZbmdiZZZ gifl__ 1 k\bf \jklzZfz \Zgj_
A"hlz{Z+zZ djha nhjfbjzZzf_ ijhn_kbhgZelybo dhfhtdgtbkfZtppn Zdpbem <_hfZz
kKI\hjblb h~1h\ZjZem,b kbkl_f mijz\,hfz,ddh pibdZkghkl kzfh] *_eh\zZfZz
\Zgj_"gbf kblmZpbezfZz

Ih\_,Zf_ ihezZ\Z \Zgj_"gbo kbimZpbeh\bdhhike_ "tbpZ AZol_\Z [eZ]h\]
b Zjimf_glh\Zgm ijbij_fm dhgljzf_jZ fezZf flgheh kih@¢Zf_ jmdh\h”~_,bo klj
dheb ,_ mijz\,ZIb k\bf Ibfh\bfZ km[ekIdhbfE ndRAdgmeégbf kblmzZpbezfz
gZmgbeb ~Z \Zgj_"gm kbimZpbem ~h¢g_fdZgh ihhimdl_ijlkim ih ijZ\be
k\_h[mo\Zlg_ hjlZzgbazZpbhg_ b bgklpdmpbhgZe@ gf jg kzZfh bg\_klbpbe_
| _ogbqd_ hij_f,b\hklb ~jmri\zZz \_, b h[EiN_fl_ghkl klZgh\gbrli\Z az \zZgj_
kbilmzpbe_ :dh «_ klZgh\gbri\h ~h[jh\Zjyjij "gmgkbAZpbem ]~_ bgnhjfbk
ij_km~gm meh]m g_ih _,g_ ihke_"bpe_ \@gjitith, kilhmixphgZegbo Ibfh\z
k\_klb gz fbghfimfz bfzlb m \b m ~Z k\_ Zdlb\ghklbkez"thdde¥zfd] f ing i
kbimzZpbe_ h[Z\_rlzZ\Zf_ Kkizkz\zZf_ ibh&k] [gm*"WYkimZm eZlghklb m dheh
k\b ~Z mqg_kl\mem Dhfi_I|_glghkl ijindhjghkdZbghklji\h¥Zghkl km hkh[bi
dhebfZ k_ [bjZem ,m~b dheb ,_ mpZ Wi\ sl M | bhik\dh\_

Ki_pbnbgghklb nmgdpbhgbkzZfz kbkl_fAhbhiko\,BZ@baZigd_¢_ m Ihf_
\Zgj_"g_ kblmzpbe_ gZklZem g_hmzdtAZdhklpA]leb i®Agh\b b ijh]jZzfb q_
h~r1h\ZjZem gh\he kblmZpbeb ihezZh, nkelb _\ghbld aZfihZ2pgbg_ bgnhjfZpbez
ijZ\begh h[jZz”"blb b ZgZebabjzZlb GbohlkyAhZfZ pbkiZz [\ gq_klh hkgh\gZ ij_
hjl]Zzgbah\zZf_ kbkl_fzZ jzZgh] kij_qzZ\ZfZ+_Mofighiliofe kemkeh\,_gh g_"h\
ZglZ h\zZzf_f gZ ih,m hldjb\ZfZ b dhjbrhgifizjfihppegb& iz"gZlijbdmi,_gb
ihrZpb kzZ \bkhdbf kl_i_ghf \_jh\Zlgh, ihfjh\j{afem kidmzZpbe_ g_ih\jZlgh
ihlj_[gh ij_"mabfzf_ ijhlb\f_jz gzZa\zZihdghld&frgjhfZz \Zgj_~g_ kbimZpb-
fhf_gzZl «_ gZehiZkgbeb b djblbgzZg j¥Z &ljZetmpZZdheZ]mem gZ iheZ\m
kbilmzpbe_ ~Z “h{m gZ ebp_ f_kbadgb"®H \jhmbkbhgpegbf »_eh\Zf_f azil
gZ hldeZfzZfm \Zgj_"g_ kblmZpbe_

lh™_,gh «_ mgzZij_”~ gZijZ\blb rlZ[ b Ri_jZIbj\lZzgbbhhzIb \_am f_{m |
Lzdh{_ +_ ihlj_[gh mgZzZij_~ m k\zZdhdlgahyhlfbjh{mdmjjaz ~_eh\Zf_ m \
kblmzpbezfz 1jb Ihf Ij_[Z h[jZIblb itk fd BZ b Arikldnbdmem b ZgZebabj.
kbilmzpbe_ b ~Z k_ ijh]lghabjz fbohbfkidd mzZijkij_ jfdb"bZ gbo h"emdz LZ
\Z gh bklzZz,b "Z k_ *Z\,Z hl_"ZgZ dhbogpd<ZpbkhIjbgdghghkl jZkiheh b\bo
dZh b g_ih]h~gb mkeh\b gZ |I_j_gm\ZIhmdhZgiZgh hNZgg ~gbf kbImZpbezfz

K\_ h\h gZzZij_~ bag_Ilh gZk gzZ\h"b %4ibjZlbges htblgkdh qhkbkl_f dhek
nmgdpbhgbkZlb [_kij_dhjgh m \Zgj_rglh«k FImZdbdbfhB[_~bf_gb k\b ihke
km ~“hkzZ” [beb m gZ~e_"ghklb \br_ bdigi mpbeZXZ&KAgZ*h \Zgj_~gbf kblIm:
Ah f_1h\_ ijbf_g_ ij_\_glb\g_ kljzZziZ]lpeg kmidbepblmlb aZz hldezZzfzf_ ih
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g_kj_ hljZzgbg_gb gz j_zZ]h\Zzf_ m PZhkljkzdlimEpbedaZbdhhj*bgZpbem
|hebpb ekdbo \hegbo \ZIjh]Zkgbo Jfho*bghgkdbkem Jpmb ~ _eZlghklb QblZ
ieZgbjzZfzZ b mijzZ\,ZfzZ +_ [bezZ ih"elZigZ ibkij{HghaZjbbdhhj*bgZpbeb gZ"e
km[e_dlZ azZes_"gbp_ =ezZ\gb g_"hd&jlzdghf K_ giZlef "gdm rhe m mijzZ\,Zfm d]
\Zgj_"gbf kbimzZpbezfZz

lhrihe_ mijzZ\,Zf_ gZe<\Z gbeb k_]f_gl dh’pbeZgjg2ZigBdbkbfilmz2_~Zg fZ
hk\jl gz kzZf ihezZf b agZqZz- ijbijzZ\ghkbZ bdemijpZ2\,[bfk_ majhpb \Zgj_"gbo
ihl _gpbeZegb _n_dlb jbabggbo "h]ZdEgEZjhebkbebkiYedb fbgbfbabjZzeb \Zc¢
kbimzZpbehf k_ fhjz mijz\,ZIb Kbkl_fAZgjazZ2 ghifjklhfZpbehf b jbabdhf km
MmijZ\,ZfZ gbeb «_ pb, ieZgbjzZzf_  dkgljbaBdZ j "mdpb

Mijz\,Zzf_\zZgj_"~ghf kbimzZpbehf «_ \kehHlkdb ,glgkijhloeh  _ghkl ihke_’
\Zgj_"gbo kblmZpbezZ azZol_\Z «_ "{g\LZgza\ bjhklzdgbmahzZ fm ij _\_gpbe_ h’
KiZzkzZ\Zfm b hldeZfZfm gZklZebo ihrkE\[?blgZ «Z&igmghd hgp _ |pb-m b -
bgl_]ljbkzg kbkl_f mijz\,Z2fz \Zgj_~gMekbImBEgpbhrAiZZpbhgbo b dhfmgbdZ
| ogheh]beZ m ij _™\b{Zfm \Zgj "~gbbakbilmkzephblZzpd inhgZe \Zgj_ ~gbo kbl
agzZqzZMidz\,zf_ \Zgj_"gbf kblmzZpbezZfZ h[mwo\ZkZeyrlfZ fiijhpj kZ h”]h\h
\Zgj_"gm kblmZpbem h[_a[_{_f_ gEKId\@XzAadIK\gblth” fbo fhjzZ [blb r
ieZzgbjZzg m hd\bjm ¢ _~bgkl\_gh] ijhphkdB ¢§Z \VppdjZtgm kblmZpbem
ij_\_glb\gbo f_jzZ g_hioh”*gZ «_ ijbijghjghtkl dipradied m\_"[Z\ZfZ b "jm]_
Zeb b az \j_f_ \Zgj_"gbo kblmzZpbleZe ghh btefty nk_d kiZjftblgZ pbeb kZ ~jm]bf |
Ibfh\bfz ih~b"_ dzZizpbl_|I h~rghkgh gb\tkikihkhKbthkkin[s dzZ1Z Ibfh\Zz
h~1h\hj_ gZ ihl_gpbeZegm hiZzkghklIbfMIbZjbkjp ffhjgflbf dheb k_ [Z\b \Zgj_
kbilmzpbezfz Z kzZ ~"jm]_ kljZg_ bNémgieb dadk_ibZZfZ gzklzZ\,ZfZ Zdlb
mijzZ\,ZfZ dhglbgmbl_Ihf hi_jZpbez

Bgpb”_gl_ b \Zgj_"g_ kbimZpbe_ dhl§y_[EmihkfZWE]b "OD&h ijbebdm
ith[h,rZf_ ijhp_"mjZ ijbijZ\ghklb az [nkbimZpZ.gj brgij_qZ\Zf_ fhlm,ghklt
_kdzezpbe_ Lzdh{_ ihlj_[gh «_ mhebdbllknk aZmebgpZ az baljZz*"fm b |
ijhp_"mjZ ijbijz\ghklb bfZem h~]lh\ZpZemagdlhfi bl bdpbmkjbBihZz\ghklb gz
\Zgj_"g_ kblmZpbe_ « ~Z Kk thitZ’Ph_-cZ\\Zalgﬁgj_i’j‘lglglmblmZpb-_ >Z [b k\
nmgdpbhgbkZeh ihlj_[gh «_ ijbf_gblbl h* h\NZ)\ZZmZb\Egj _~gbf kbimZpbeZf)

M hj]Zgbazpbhghf kfbkem mdhebdh kfZffh d&dZ IhﬂngbaZpb eZ dhet
jZaebqgblbf k_]f_glbfz h\h] ijhp_kz_tZgnm@hbbigh\ kglb\hf ~jm]b j_Z]me_
gZklzZzgdz \zZgj_"~g_ kbimzZpbe_ |j_ be hihhEZ\dlgiz kg~rgZz \_ebdzZz _g_j]
mkdeZ{b\Zf_jZaebgblbo ~_eh\Z |+ \obgj \Zgmiijkb]hfZpbezZzfZ Mdhebdh
e "Zg hjl]Zzg dheb ¢~ m klZfm ~"Z nmkddeZ "&hKXZ |jmijEgyj_"ghe KblmZpbeb ,
_nbdZkgbe

M bgklblmpbhgZeghf kfbkem ijbijZ\ghkblngZpbeZgjhfmo\ZlZ ihke
ieZgbjzfz az \Zgj_~g_ kblmZpbe_ b_mborh[zdjBEdb iHHh [gZ kem ' [Z k_d
\Zgj_"g_ kblmZpbe_ dhezZ ijZlb p_ehdmigdrdlkebdjd fib\ehtkdb m ~jmri\m kZ
ij_\_gpbe_ b h*]lh\hjZ gZ \Zgj_"g_ kblmZpbe_

5. A:D4MQ:D

FZNZ n_dlb\ghkl ij_\_glb\gbo f_pgB,m Kfdgb\Eg 2Zn [jheZ b ihke
\Zgj_"gbo ’\h]Z{Z *Z gZ aZ\b’\ghf ghg\hmbgbabpb{*Z \Eg*Z, jZklm A[h]
g_hioh’\gh i_jfZg_glgh ih\_,Zf_ klzZfzdahrgpbhjdHhk Bz mejZ\ Zf_ k\bf \jk
\Zgj_"gbo ~h]z{Z+Z djha nhjfbjzf_ ifihvZ Kbifdpoddimodibhj*bgbkZgm Zdpb-
e \Zgh kI\thIb hr1h\ZjZem,b kbklhf[mikZ\,BY Z, Aded nbdZkghkl kZfh] 7
Ibfh\Z m \Zgj _~gbf kbimZpbe 7127

K\ _h[mo\Zlgz ijbij _fZ azZ h”]lh\hj gZ "dmglkidexgnpbi@dgjaZol \Z |
hjlZzgbazZpbhg_ b bgklblmpbhgzZeg_f _jkmiph IkZfhnZog\  _klbpbe_ b gb\h
hij_f,b\hklb ~jmri\Zz \_, b h[Z\_rl_ghkbghklijkljZdh\gbri\Z h~ghkgh kZzZjzZ
dhhj*bgZpbez jz"Z ijhn_kbhgZegbo Ibfh\Zmb gke'ra_[ly_d aZz h~”]h\hj n
kbimzZpbezfz

Li_[Z bfzlb m \b"m ~Z k\_ Zdlb\ghklbhkeZ"bhpdeZZgjfmgi kbImZ
h[z\ _rlz\zZf_ kizZkz\zZf_ b"j ij_ "kl @emriteZllggrkIb m dhehe g fh]n
mqg_kl\mem Dhfi_|_glghk!l ijhn_kbhigZz d@phdhh\iz\dhkhjgim hkh[bg_ ih dheb
[bjZem ,m~b azZ Ibfh\_ mijz\,Z2fZ m YZ§g ~gbf kbimzZpb
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Lbfkdb jZ» m mijZ\,Zfm \Zgj_"gbf kblnZphZ fZa[|Z|jBE j ZebaZrg
h[jZah\gbo b bgnhjfZlib\gbo kzZ"j Z.gz dilv¢& kZ highlle _f_[_a[_"ghklb b a
"b\hlg_ kj_"bg_ m \Zgj_"gbf kbimZplb\tzfZdlhtk « bfZam \b m gbf_gbpzZ ~Z
keh  _ghe dhfie_dkghe bgl_j*bkpbielgeighth/fjZlajpdeb\Zz i _jfZg_lIgh mq
ihrbazf_ +<Z\g_ k\_klb h [_a[_~ghkgifeijipéZfaZzIbli m \Zgj_~gbf kbimZ
M k\Zdhf kemqgZem ijbebdhf ijhe_dpbmg fhZ @Z]éBikadh]j [Z ij\_gkl\_gh Kkl
nmgdpbhgZeghkl b ijbij_f, ghkl kZ"NJZAWXZnid fZ b h[]j
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THE ANALYZE THE LEVEL OF SATISFACTION OF EMPLOYEES T OWARDS
THE ESSENTIAL CONDITIONS FOR OCCUPATIONAL HEALTH AN D SAFETY

Alin BRINDA!, Juliya PETROVA Gabriela Victoria MNERIE

SUMMARY

In this research there is a general consensus dbatthe OSH management should be considereadpire
general management structure, not a separate buspessss. It is considered that as OHS issues beassDCciated
main activities of an organization will improve O$idrformance of any changes at the organizati@val l(eg, due to
economic problems, merger or contraction of rapthhological innovation). Given that implementatiormintenance
and improvement of health and safety managementcangdultation work involves, in this paper scidadilly it was
performed consulting employees in order to analyme level of satisfaction of employees towards #ssential
conditions safety and Health at Work in SC AQUATSJA. - Production Department, namely finding bylgmg of
an opinion survey of the employees of this departnaf water treatment plants. After this metho@ ipossible to
generalize in many companies.

Keywords: level of satisfaction, occupational health and safguestionnaire

1. Introduction

After OHS legislation, the management system it nwstchieve a good safety, a good heaiid a
ultimately a good business.

The concept of OSH management system is fairly recerare into the Romanian legislation in the
field, but enjoying the experience of many years irettged countries like UK, Germany, Australia, Japan
etc.. Internationally there is a rich literature in taiga (books, brochures, implementation guidelines, good
practice guides and even websites).

Analyses on level of satisfaction of employees towdhds essential conditions for Occupational
Health and Safety are conducted in the many congpamieuropean countries such as the Czech Republic.
Also there is a great interest about this procedurthér @ountries with the prospect of joining the European
Union, such as Moldova and Ukraine.

In order to ensure an efficient safety risk managementoatadn a permanent improvement of
workplace safety, it is recommended for production compai® implement OHS management standard.
7KH PDMRULW\ RI 2+606fV DUH EDVHG RQ 7XKY N\WOHH P RAERGH G R
phases: OHS policy, planning, implementation ancrajon, checking and corrective actions and
management review.

2UJDQL]DWLRQYV WRS PDQDJH P H Q¢g@dy DTOeOpdleiA mus) prol®aD SS U |
framework for setting and reviewing OHS objectives, mustcommunicated to all personnel and be
available to interested parties.

The OHS policy should be reviewed periodically toueeghat it remains relevant and appropriate to
the organization. Change is inevitable, as legislaiond societal expectations evolve; consequeihidy, t
RUJDQL]DWLRQYV 2+6 SROLF\ DQGHR-66 WB EH HURFHYQW Z YN\&/ WHIR XQ@ D |
continuing suitabilty and effectiveness. [OHSAS18R0Q8]

1 SC AQUATIM SA Timisoara, Romania
2 Donetsk National University of Economics and tradaned after M. Tugan-Baranovsky, Donetsk, Ukraine
3A,RDQ 60DY LFITimB&atay ROWMNNIAV \
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Continual! lmprovement

/ OHE&S palicy
M aragemernt
review L
/ / Planming /

L

lmplemerniation /

/ Chectking amnd and czoeraf/on
corfeol/ye action

/

Figure 1. -OHSAS 18001: 2007 PDCA modefPlan, Do, & KHFN $FW’

The experience has shown that proper implementatidnaintenance of an OSH management
system brings many benefits to both employers andogegs. Thus, in a report of the European Agency for
Safety and Health at Work conducted following a stadythe use of OSH management systems which
targeted several businesses in EU countries showshthahplementation of these systems has had @ositiv
effects in all cases presented, resulting in the remuofi accidents and occupational diseases . The report
also highlights that there is a general consensusirthavative management strategies are superior to
traditional approaches and that they had a numberpoiiant benefits including:

_| - ease of systematically analyzing the hazards, askisincidents ;

_| - greater awareness of hazards and risks;

| - improve transparency of internal processes ;

71 - better communication between employees ;

71 - stronger employee motivation and identification wiite company ;

_ - a more integrated perspective of the working envirotmen

_| - better OHS performance measurement .

An interesting finding of the report referred to is thatréhevere some shortcomings on
communication and performance of functions of SSM "eafyedn organizations where the employee
participation was voluntary, which has tended to keal low involvement from staff" .

2. TKH $4847,01V VLWXDWLRQ

$48%$7,0 7LPLURDUD :DWHU DQG 6HZHUDUHDINE® LK) &RPSHPLBS.
operates in 40 localties (460.000 inhabitants) in Thmis County and provides the following services:
drinking and industrial water catchment and treatmeater and sewerage public networks operation and
maintenance, domestic, industrial, rainwater and wagiéers collecting, transportation and treatment,
design and approval of the water and sewerage netwgt&as®n, checking, repairing and changing the
water meters and the house connections and emptyirks\vior the population and the companies. The
length of the water supply network is 1200 km, andsin@erage network has a length of 650 km.

The commercial company AQUATIM Timisoara (Fig. 1), is tRomanian legal person having legal
form of joint stock company and operates in accordarittete law on the basis of economic management
and financial autonomy and the rules of organizatiah gperation. That company depend of the territorial
administration local .

6& $48%$7,0 6 $ EDVHG LQ 5RPDQUD 1R PLVRMWUIK /DBLRLRESB UL
Timis County area where there water treatment plantterwarks / sewerage and wastewater treatment and
workshops related maintenance .
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The company owns commercial property in Timisoara AQUATs heritage. The exercise of the
right of ownership and management and has it usesnatitally by the law, the goods it have the heritage
to achieve the object of activity and the resulty tieeeive after using.

Figure 2. - SC AQUATIM SA building office.

After conducting a SWOT analysis on the manageme@H, it was found some weaknesses on
the level of awareness of the employees of the imm®tahthe competence in the field of OSH.

3. Experiments

One way to solve most of the weaknesses of the S\t@lysis is the operational procedure OP
02/01/00 "Participation and consultation” - the decequirements of 4.4.3.1. and 4.4.3.2 of OHSAS
18001/2008.

In accordance with:

Law no. 319/2006 , of the safety and health , artwb#h reads:

(1) Employers shall consult workers and / or their repretiees and allow them to participate in
discussions on all questions relating to safety aadtthat work;

( 2) Application of par. (1) implies :

a) consultation of workers;
b ) the right of workers and / or their representativesakenproposals ;
¢ ) balanced participation .

- Operational Procedure ' participation and consuttdf#0-02.01.00/23.02.2010, art.6.1.2, Which

reads:

"Art.6.1.2 . Advise :

- Employees are consulted every three years throughiaquesres, the working conditions of the
IPPC "art.6.4., which reads:

" 6.4 . responsibilties:

6.4.1. Director General:

- Decide consuliing employees.

6.4.2 . Internal Department for Prevention and Protection:

-3HUIRUPVY FRQVXOWLQJ HPSOR\HWVR Q@ X$HWRFIHRQQDQUUHFSDRGH |

For this purpose it was applied a typical questioent all employees AQUATIM SA.

The questionnaire contained the following questions:

1. Consider that you are sufficiently informed on OH8as®

2. Compared to the present situation, consider thatniteshould pay more attention to issues of
SSM?

3. How do you appreciate your work place arrangement?

4. How do you appreciate the arrangement of the refdaeds of work (changing rooms, toilets ...)?

5. How do you appreciate your personal protective ewunp that you have available (PPE)?
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6. What OHS issues you consider negative?
Comparative results of the consultations and their egigthis presented below. The measures

proposed in the consultation analysis workers wereg/zadin the Committee of Safety and Health at Work,
which is the ruling body in health and safety at wiorthe company.

Consulting workers was based on a schedule approvelsebRirector General to all employees
AQUATIM SA unit.

The questionnaires were distributed, completed andhexticompleted by most employees.
After analyzing of the employee consultation questdes regarding the security and health for 2012 were
recorded as follows data:
TOTAL PERSONAL AQUATIM S. A. = 898 workers

Completed questionnaires: 760 workers, 85%

4. Discussion and Conclusion

The consultation of workers through a questionnairdowitnames, in health and safety at work is a
useful and effective way for to detect deficiencies tirate not raised in the inspections , and any areas for
improvement of conditions at work sites and the notHerwork (changing rooms, toilets , showers, etc.).

The resulted deficiencies and improvement issuespsdipr retention those transposed into an
action plan to implement that was presented, revieaneldapproved by the Committee on Safety and Health
at Work.

The measures were prioritized were set deadines andnsdigiiies, funding include in their
investment programs, acquisition and coverage apprepriaasures of prevention and protection plan.

Analyzing and comparing the results of the evaluatibthe accidents risk and of the assessment
and occupational diseases applied in 2009 and B0i2s been found an improvement in the sense of
reducing the overall risk level of injury and occupatiodisease throughout on the entire company from
2.87 to 2.7 on a scale values from 1-7, 7 being thrimum risk in the terms of the operating area's growth
,of the jobs and hence of the number of employees. AQMAchose the acceptable as risk level the value
3.5.

It can be concluded that the implementation of saf@pagement and health at work with a good
policy SSM helps to increase company performance.

The improving the OSH in the AQUATIM is a permaneniicgcand requires careful analysis and
management of the environmental, organizational andkplewe related and human and individual
characteristics which influences the behavior at wétkactical examples are:

- Redesigning workstations and introduction of new neldgies - the auto-combination acquisition
and the introduction of a program of maintenance of cagtaorks has led to higher productivity and the
OHS risks, musculoskeletal disorders, reduced.

- Implementation of preventive programs and health ramg

- Improved design workstations to reduce risks and iser@aotivation SSM labor.

Regarding staff motivation works as follows:

- Senior management demonstrates a clear and cohsisfEtity

- Maintain safe and healthy working conditions

- Employees who trust and are competent in whatdbey

- OSH policies and effective systems are used and acédual

- Involving employees in decision making SSM

- Individuals, teams and organizations that are repedrand rewarded for their successes.

After that study a summary of the directions of actiorshewn schematically in Figure 3. This
image was popularized in the visible places closeksyaces inside the company. This practical experience
about the consulting of the employees on improvinghef System of Security and Health Management
remains on SC AQUATIM SA, but it is proposed to extendther firms in Timisoara and abroad.
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Awareness and interest

Contribution to the cost 7 benefits
of & good O=H

Frofitability

Increased cortral of the casts and
increase profits and market
participstion
—————————————————————————————

Conunitrment

Improving OSH standards and
methods of wark

Productivity

Improved levels of efficiency
innoseation and risk control

Investiment and action

Implement effective and tangible
impravements in O=H

Motivation

Greater avwareneszs and grester

interest in OsH

Figure 3. - Scheme of the directions for improving OSH aiis.

The good policy requires OHS risk management. The ptieweand control risk effectively SSM,
has proven to be beneficial to any organization.
The message is:
Good OSH performance means good business
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NOTATIONS

OHS zOccupational Health and Safety

OHSMS +Occupational Health and Safety Management System
PDCA - Plan, Do, Check, Act

PPE - Personal Protective Equipment

HF - High Frequency
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1J?<?GLB<G? F?J? :?A;?>GHKLB 1JB BA<H-?5M A?F4:GBO
J:>H<:

A\hgbfbj ;mdlZz
bukta@vtsns.edu.rs

J?ABF?

M jZ"m km b~ _glbnbdh\Zg_ hiZkghkMghdZ[ bakehghXtgjtzo ijheZagbdZ m Ihdn
a_f,Zgbo jzZz~h\Z gzZ +Z\ghf hl\hj_ghf gjhkBhjmb Ah[fmd\ZIZem bkdhi_ "m[bg_ \_,_
f_1jZ dheb k_ fh]lm ieZgbjZlb beb kZedbé& hidKaZ”gkZemjgeh\h”ghe+ \h/ th\diltghes dZ
beb g dhe ~jm]he bgnjZkljmdIimjgheqgp ridphm4+j kb kG2Z% rZ\Zem mke_ " ihldhiZ\Zf:
a_f,Zgbo fzZIl_jbezZeZ Ihke_"~bp_ km zn k\Z ,bgkZ &kgemfqlkfjgbf bkoh~hf L_rd_ ihke_
,m~_ fhlm k_ \jeh _nbdZkgh _ebfbgbRZgdbijddo ghhfgkjlimdib\gbo b hj]l]ZgbaZpbhghb
kij_gzZ\Zfm izZz~h\Z h~”jhgZ a_f,_ hbBjrZZbbZz/f _f jZ be

D,mqgg_ j_dlp_\_glb\g_ f_j_ a_f,Zgb jZz*h\b jZ"bebrl_
PREVENTIVE SAFETY MEASURES DURING SOIL DIGGING WORKS
ABSTRACT:

The paper identifies hazards to the safety of wsrleand passersby during soil digging works in pubfien
spaces. Earthworks include excavation deeper tim@nmter, which can be planned or occur due talants on the
district heating, water supply, sewerage or othipelme networks. The most common accidents ocowe tb
undermining and landslide of soil. In most casbg,tonsequences are fatal. Severe consequencgsdple can be
very effectively eliminated by preventive constiuetand organizational measures to prevent falisdslides, fencing
the site, etc.

Keywords: preventive measures, soil digging, worksite

10M<H>
:gZebabjZem,b \br_]h~brf AMa\Zvlzaz [_a[_"ghkl b arj@d\hd\gdmZ m~
gZ”e_"gh] fbgbklZjkI\Z h [jhem b \jky& «idp\jr,"ZbjgZm _~_ km m ]jZ{_\bgZjk

mihj_{mem,b bo m h”"ghkm gZ “"jmjpb " _i¢Zdglakidp] nCZr kled ba\_rlZ<Z h
[jhem kfjlgbo ih\j_*"Z gZ jZ"m m J_imlebddpb&jpbedhenbdh Jh*bgzZz > 1Z,gbe
klZlbklbgdb ij_]Je_"b k_ fhlm \b~_Ib d&<h" brfbo ba\

42
37
85
28 28
I I |

2007 2008 2009 2010 2011 2012 TouHa

Bpoj
CMPTHHX
HOBp caa
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Pb, jZ~Z «_ b”_glbnbdZpbezZ hiZzkghhkil[llz o alghfyhjblfb &Zf ij_\_glb\gbo f_jZ
[_a[_"ghklb ijb \jr_fm bkdhiz a_f,Zgbh&linZidmbhZ¢Z Y fZ bgnjZkljmdImjg_
hij_f_ b p_\gbo bgklZeZpbeZ m mj[Zgbf kj_"bgZfz
AZf_gZ hij_f_ b bgklzZzezZpbe_ h”"ghkbblg\ #Zbigikehgbitdhg beb dhjoldidhgh
h~j z\zf_ H[_ \jkl_ h”*j"zZ\ZfZ ba\h™mkleh\mfkehbkldBf_f_ gbf mq_r,_f \br_
\jklZz kljmqudZ gZ hldezZfZfm hldZzaz kbkl_fz
li_*Zfz

- \h~h\h"Z b dZgZebaZpbe_

- ill bgklZzezZpbez

- e_dljh_g_jl_Ikdbo bgklZeZpbezZ b

]Zkgbo bgklZeZpbe+z

M jZ"m e ihk_[Zg hk\jl ihk\_, g N,Z[gZdgEKID b kajzj- cdlglyh f
h~j” Z\me
Dhj_dlb\gh h"j‘Z\Zf hij_f_ b p_\gboZbgkd Z ggZpmlr@- b@\iZ,jbpZ hij_f_ beb
p_\gbo bgkIZeZpb dZh kemqZe+gb hkdBmij2XZ[bhébdAZerpdZkgh mijzZ\, Zlb
[blgbf b keh _gbf bgnjZkljmdIimjgbf dhimb&ghf kkbkiijz\,Zqd_ Zdpbe_ g.
hAj>Z\Zfm ieZgbjZlb \h~A_,b [jb]m hjZ\a] g¥ghktmbaZthke gbo b kemqZ-+g
ijbkmlgbo hkh[Z JZ”~h\b gZ hijzZ\pthdgKigheizhgd ¥«Z gbmiHFkeh\b m h[eZklb
fZrbgkd_ beb _e_dljh_g_j]l_lkd_ kipmdZ h*¥ IbZ Zmgbpreb m "h”bj kZ hij_
bgklZezZpbezfzZ ihlj_[gh «_ ba\_kibmbihffgmjBZh\\bgkd_ kljmd_ 1jbij_fg
jZMh\tba\h”~_ k_ bkdhihf a_f,Zgbo fZ|_jbeA%®ghdihddfZkXmg_ Yvoa_f,Zgbf
fZl_jbeZebfZ gZkml_ bgklZeZpbe_ b Ant,hghZdYengbadgZk!lj_kblhf KIZfm &

- fe_\_gb dzf_g ImpZgbd

- i_kzZd beb

- r,mgzd

Ke FzZrbgkdb bkdhi a_f,Zgbo fZ|_jbeZfegzgbeijmf g

=jZ{_\bgkdb jZ~"h\b kZ bkdhihf a_f, AgmokfiZbabKldZjinggbf ZeZlbfZ b beb
gZf_gkdbf fZrbgZfzZ ijbdZazZzgh gZ kebpb
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H;:<?AG: I1J:<G: J?=ME:LB<: G: IJB<J?F?GBF EBFBEBR
=iZ{ \bgkd_ jZ*"h\_ gZ bkdhim a_f,vhgtho KA hZZeRibk glgZ

hjlzgbazpbsZ m AiG@Zbegkdhf h aZriblb gZ jZ~m ijb bagkdbpmZFHE{Zb
AKem® JezZkgbd JK3 [jhe AMjgZ[_hkkghap _~ghklb b a?jZ\,Z gZ jZ"m ¢
ijb\j f_gbf beb ihdj_Igbf ]jZ "belibfZ Jezkgbd JK3 [jhe
GZ hkgh\m eblS@fkdjg b dzh b ijbeh] b |Z4@h[Zablagh mjzajz{ms_
Ahirlb _eZ[hjdEZg Abhk [Zg _eZ[heZIF
A[h] ihagZlbo | _rdbo ihke ~bpZ gZba~j@kjébKad gboe hgZkghklb b rl_Ighklt
1iZ{_\bgkdhs ~ eZlghklb ihklheb ijZ\ghed [[AM&EZNgYD ZdZIZ 1jZ\gZ j_]me
AN 1Z,gh ~_nbgbr_ gZe\Z'gbe_ Zki_d4jZ},2a[mNglekdblb kjz{ \bgkdbo jZ~h\Z
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Marcpujaia

Ke ;ehd r_fZ mj_{_ghklb hAghkZ @X@po jekgh\ElydBeig kZfhmijz\_

?E:;HJ:L H MJ?-?5M =J:>BEBRL:
?eZ[hjZl h mj_{_fm ]jZ"bebrlZz m gZz&jZz{mgbf kK khbfZ bghf ~ _em b ij _~"Ze_
bgki_dpbeb azZe_~gh kKZ ijbez\hf hnithgbkdm j2BkXHhliDb b ij _\_glb\g_ f_j_
[_a[_"ghklb ijb ba\h{_fm a_f,Zgbo jgrhbgmgZkdhrhdm4le ih oblghf ihkImidr
>Z [b k_ ijbklmibeh ba\h{_fm jZ"h\Z lyZghja letbflemd) h dhfmgZeghf mj_
ehdZeg_ kZfhmijz\_3 k_ mkihklz\,22dphtkeddmfmmhjgb h

- ijZ\gh] ebpzZz az”m  _gh] aZ h™j"zZ\Zfilimdlhondg_ldij binjZkk bgklZeZpbe_

- ba\h{ZqgZz ijbij_fgbo ]jZz{_\bgkdbo jZNhXgbgpZ fEkdjhinZ &Z b

- gZ"e_"g_ bgklblmpbe ehdzZeg_ kZfhmijz\ _ kebdz

Ba\h{Zqg jZz*"h\Z gZ hijZ\pb o0z\ZjbkZlggkhZjeZpbk pihgh*empb ehdzZegf_ kZ
e gZeq_r,_ gZ"e_"gh «Z\gh dhfmg¥Yeetghgbjd *mbbg,g diZih_f_
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M h\hf kemgZem ba\h{Zqg jZz"h\Z k bg_ijijbyzzdhipzbgZzq_ ~_pb~gh gzZez"
_eZ[hjzhzmj_{_fm ]jZ~bebrlZz Oblghkl jz~B{B] hyzZfddo ,ghZ \j f_gZ
ihlj_[gh] aZ bajZz"m b h*h[j_f_ Ih]Zghdbgkigldph¢_ klpajZz m dhj_dlgh] _ez
k\Zdh ihe_~bgZqgh jZ”bebrl_ NZzZdlhdjddbdkirhdpbAZyzhg \b{_ ghs
GZ hkgh\m bkdmkI\zZ I« ~h[j_ bg _f[dkd_ ijzajkz™bhbjkljZl_]bem m h"j Z\.
bgnjZkljmdImjgbo p_\gbo bgklZeZp\pZz [dbeZ ThdmfZglihn\ZzgZ b h[_a[_"be:
fzdkbfZegm [_a[_"ghkl aZihke_gboKdzZzlhih« bd&br\deb”Zg "hdmf_gl
ij_"klz\,ZezZ [b azf_gm azZ _ezZ[hjzZIfAeZiZhpelbhlZnh[Z\ _agh fhjzZ kzZz"j ZIb
ke_~_,_ Zdlb\ghklb

- b~_glbnbdZpbem [blgbo nzdlhjZz hizkghklb b rl_Ighklb

- mk\heblb g_hioh~g_ ijhp_"mjf _[[ha¥Z_ jfHhEkgbo

- ~ZIb mimlkI\Z h mihlj_[b bkijz\g_ hhgf_ aA&zjz"blfzZr

- \jrblb i_jfZzg_glgm h[mdm aZihke_glad'jZza,g g¥Z @hklb

- h[z\_azZlb azZihke_g_ gZ mihl_j_ [m ebfgg_b akgridky4Z\zhijm kemq

g_dhjbr, fZ beb aehmihlj_[_ kZgdpbhgbkZlb b
- hkb]lmjzZlb dhfi_l_glgZ kljmqgZ ebp g&aZ KKk ejZzd m\bF2a h|

HI:KGHKLB B RL?LGHKLB

Majhpb ih\j_{b\ZfZ beb ihezZ\_ h[h, nfkefR] mbgaKigbld hizkghklb b rl_ghkl
ba\h{ fma_ f,Zgbo jZz~"h\Z dZh rlh km
h[erZ\Zf b h"jhgZ a_f,Zgbo ab”h\Z b gZkbiZz
- ihezZ\Z debabrlZz
- aZzZljiz\zZf_ aZihke_ghbedlasb rhk-jhAmZamf,Zgbf fZI_jbeZebfZ
- 1Z"Z m din§Zbelj_[gbo j_a_j\gbo *"_eh\zZ {Zrpglk ZeZlZ b keb
- kemqgZegb dhglzdl kz ]jZz{_\bgkdbf fEZZbgjpfzZfZbbagkidkZbkdhizZ\Zfr
a_f,Zgbo fZl_jbeZeZz
- iZ™ ijb g_ijZ\beghf kbezZ _fm WH&lg4RYf Zgem m
- miZ™"Zf_ m-jd¥giZzetgbhdZz beb kemqgzZgh ijbkmligbo ,imkhhZ [dbalbgh
jZ"bebrlZz
- JZ™ gZ beb m [ebabgb kzZh[jZ,Z+sgbpjZlZ-gBbekjkdkfZkZhgZ aZihke _
kemqgZeg_ ijheZagbd_
- hrl_,_f_ "m]bo \jklZ bgnjZkljmdIimjgbéj_bgklh&2Zphe hiBkghklb
Ingklthh\Zgh] f_~"bemfZ m Ibf bgklZeZpbezZfZz
- ihezZ\Z rl_Ilgbo azZiz,b\bo b hiZzkgbo fZl _jbeZ
- ihez\Z ih~a_fgbo b gzZz”~a_fgbo \h*Z b
- debfzZzlkdh Zlfhkn_jkdbo ihez\Z

1J?<?GLB<G? F?J? I1?7A;?>GHKLB

lj_\_glb\g_ f_j_ [_a[dhghklbfhjZem ijbf_gblb ijb bkdhimeZAeZ Kgbo fZI_jb
kZklz\gEdlhZ h ijhp_gb jbkip\h{_f_[_a[_~ghkgbo f_jZ h*ghkdqkk_ dZdh g
fhgl_jkdbo jZz~"h\Z gZ p_\gbf bgklZeBEpWrgfgZml Zjbhj bfgldo ]jZ{_\bgkdbo jz~*
bkdhim a_f,Zgbo fZlj_beZezZz DZdh kie h\bgbhkehY{b Nghikg_f_Ih"rZ jZz~Z k_
ihkfzZljZlb m bgl_]jZeghf dhgl_dklmalGc2Zghkdq Zfegjbe kh ke_"_,
Yo f_j_ ijhlb\ h[jmrzZ\ZfZ b h~"jhgZ a_f,Zgbo fZIl_jbeZez
x ihklz\,zf _f hiezlZ b beb ih"]jZz~"Z m bkdhim
x bajz~"hf dhkbgz gz a_f,Zgbf fZl_jbeZelbfgh dhjizdh]f jhhx beb
Jmi_
Y2 ba[zZpb\zZf_f a_f,Zgbo fZl_jbeZeZ gZmith agmyZkihaZ f
Y2 gZ™\br_ff hiezZl_ bagzZ”™ ab”Z jh\Zz
Y2 kij_qz\zf_f debazfz a_f,Zgbho kehe_1Z hithlag@bof hdhgkZjmdIb\gk
j_r_fbfz
Yo klZegbf ijz,_f_f b ihkfzljzf_f |_j_gklj@®y klaZzgd mh~rgh] gZ~ahjgh] |_e
% h[_a[_{_f_f ihl_j[g_ ~hdmf_glZpbes_ IpmhikiZght bignjibkb bgklZeZpbe«z
¥ ijbf_ghf e_kl\b azZz kbez _f_ tm_bfagg” ih\jrbg_ Ibk &ljizqgz\zf_f
debazfz djzdh\zZ e_klI\b

59



Jbabd b [_a[_~ghkgb b®hiZhpo#.

% ihkl1Z\,Zf_ agzZdh\Z mihahj_fZ h ijbkanlgbf hiZkghk|bf
% h]jz{b\Zf_ ]jZ"bebrlZ

% ihklZ\,Zf_ kzh[jZ,Z+g_ kblgZebaZpbh[jd,ZFmebkZf_ k

% ihk1Z\,Zf_ hk\_I,_fZ jzZ~h\b k_ ba\h~_ gh,m

% h[Z\_agh dhjbr, f_ ebgg_ azrlblg_ hij_f_ b kj_~kI\Z

% ijZ\begbf kdezZ/bri_f_f b h~ez]Zf_f hZ\Agbb fdhljbpzZez

% h~j Z\Zf_ jZ"bebrlZ m mj_{_ghf k1Zfjm_oakliZ¥2fh]aifik hjZz

A:D4MQ:D
K\Zdh~g_\gh \_ebd [jhe bgl_j\_gpbeZ @Z dZdelZffridgfZredgldd bgnjZkljmdIimjgb
bgklZeZpbezZfZ aZol_\Z kzZ Zki_dl¥% 41 & jZdhklillo §ZpZijbeZa
AZdhgkdZ j_ImeZlb\Z m h[ezZklb Jj@{iZbfphjkhkA ihke [g[_a[_~ghklb gZ jz~
\_ebdh] [jheZ m~_kZ kZ |jZ]bggbf igké _ifbpeZifZ ghbfijhp_"mjZ m h\hf jzZ~)
Ahijbg_h [b kfZf_fm jbabdZ h” ih\j _Xb&h " dhZ[fo FE | _"bg_ b [jheZ ih\j_
aZihke_g_ b kemqgZeg_ ijheZagbd_

EBL?J:LMJ:
$@ AZdhg h [_a[_"ghklb b arjAKE g2ZEamd JK?® []

3@ ljZ\begbd h aZrlblb gZ jZ*m ijb ba\h{_fm ]jAK&b j&Abgbid IK\Z
[]

$S@ Mj_~[Z h [_a[_~ghklb b a”jzZ\,Z gZ jZ"m gZ ijb\j f _gbf beb ihdj
liZ "bebrlpf&Ke Jezkgbd JK3 [j

A@* 1jZ\begbdZ h kZAj"Zem _eZ[hjZIZ h mj _AKEm]EZKkbed rIEK= []

31/92),
5@ ljZ\begbdZ h gZgbgm b ihklmidm ijhp_g_jbabdzhgzZ jZz*ghf f_Kk
hdhebg®Xe JeZkgbd JK [j b
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PROIZVODNJU PELETA

NDWDOLMBD yPNQ GMERGO@ d9XpLQLI
ivan.stedul@vuka.hr

6%a(7$.

8 RYRP UDGX SULNDIDQR MH GWQWUDRBNRDRAMH XSBBDROWIODDEYROIMR G Q
UDGQRJ RNROLAD SRGLMHOMHQ® MR NU RMNOMHP & M/IVWKIH P SNHDWOHM RUD UHOD W |
VWUXMDQMD JUDND RVYLMHWDBDXMND R&YA S\RHNPD MDWANHHO W M YPRIR M WRR. & K] AW\ N
IDNRQVNRP UHJXODWLYRP 'REWVYBDALYDMOVVDDWODNLREPRE VKRV WDHMLLY WX pJ
dozvolienim vriiednostima koje su propisane u prasima i ostaloj zakonskoj regulativi. Analiza debnih podataka
SRND]DOD MH GD VH SRVORGDD I EORQUINDUBED D N RIRDV WIRNVRH ¥ IRK ®SRGER. S X VD HRODR
UD]JLQL EXNH ,DNR VX UDGQLGLWHWE DJXUD D |¥ &8 WR MR NYOIRXXKLDO DS B U LhILM I B
X VNODGX V |IDKWMHYLPD ]DNRWVHNEHQWRHWXOQ WIOYDMVILWIR GRALR¥ & QMUY XS SR ERD
AWHWQRVWL QD UDGQRP PMHWOWX=13HAY\DXM WR RVYFR¥ADP WUHXDWY NRG RMVD ]
UHGRYLWH NRQWUROH L LV IIPNMIRVDRRAM®DUD G DRR J LF-ONRICAE D7 B Y IS U R B B HYPDHHE
SUHGODJDWL PMHUH ]D SRERMHVE RYNMRP UDG X RIDBNR Y OAMH 8B RG XNR IQOIRW IY Q

.OMXpQH ADAMHIPWD UDGQL RNROLA

TESTING OF PARAMETERS IN WORKING ENVIROMENT OF THE
PELLETS PRODUCTION PLANT

ABSTRACT:

This paper presents the research parameters ofidhéng environment at the facility for the prodioct of
pallets. Research work environment is divided irttee following seven categories: microclimate coiodi,
temperature, relative humidity, air velocity, brigkss, chemical identification and noise. All iretimrs are measured in
accordance with the exsting positive legislatidie results obtained in this study were analyzedalstatistical
method and compared with allowable values presdribethe regulations and other legislation. Anaysf the data
obtained showed that the employer reserves thérgxsrdinances and laws, although they receivetbnileviations
in the permissible sound level. Although workerevyided high quality PPE hearing protection, at wha®lection
concern was that they comply with the requiremeritegislation and standards must be emphasizedPihg is not the
primary way of solving the problem identificatiom the workplace, but these are the basic rulesifety at work. This
work its theme points to the need and importanceegfilar inspection and testing of the working emwviment in all
industries. Also, it is important to point out theoblems and propose measures to improve the vwpgdrvironment in
which this work done for concrete processing pizgilets.

Keywords: Protection, work environment

1. UvOoD

Ispitivanje i kontrola parametara radnog oBiolizuzetnge va &o za utvr {ivanje &tnosti kojmasu
radnici izlo&ni u radnom okoll. Svrha ispitivanja pojedinih parametara radnog @kgdi utvrditi koliko su
nalazi ispitivanja u granicama utignim propisima i normama kojse odnose na pojedina podria.
Obaveza ispitivanja radnog okali proizlaziiz zadite na radu s cilem smanjenja rizikad profesionalnih
bolesti. [1]

Prema [ianku 50. ZNR-a poslodavage dua@n obavijati ispitivanja u radnim prostorjama u kojima
proces rada kofe u njma obavia utige na temperaturuvia &ost i brzinu strujanja zrakar kojma u
procesu rada nastafauka i vibraciie; u kojima se pri radu koristelli proizvode opasne tvan kojma pri

'VWXGHQWLFD 9HOHXpPLOL&WH X 9DUORYFX 7UJ - - 6WURVVPD\HUD
29HOHXpPLOLAWH X .DUORYFX 7UJ - - BWURVVPD\HUD
®&,$. -RVLSD /RQpDUD =DJUHE
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radu nastaju opasha Zmmja te u kojima je pri radu potrebno osigurati odgovaréjurasvijetu Ispitivanje
radnog okol@ poslodavage duan obaviti u rokovima kojine mogu bitidu & od dvie godine. [2]

Me jutim, doVe li do promjena u radnom okdii, pojave i se neke &etnostiii se radnicipo d@le na
radne uviete u radnoj prostorii prostory du&ost je poslodavca bez obzirana prethodno izv@no
ispitivanje, ponovnoispitati parametre radnog okalj analiziratiih i predlo&i mijere za pobolj@nie.

Glavni cij ovog istradvanja je utvrditi odgovarajuli postojeii fizikalni i kemiski [imbenici
zakonskim propisima i normama koge odnosena pojedina podu fj|a u tvrtci za proizvodnju paleta i
primjenjuju li seu toj tvrtci propisiza ova podrufja istradvanja?

2. &,/- ,675%$4,9%1-%

Postrojenjeza proizvodnju paleta granskno&mo svrstati u drvoprefva [ku industriju Radnici
koji rade u preradi i obradi drie izlo &ni su tiekom rada raznim&etnostima fizikalnim i kemijskim
Radnicisutiekom rada izldeni izmeyu ostalih opasnosti #etnostj utiecajubukei praie drveta.

Osnovni cil radaje izmjeriti parametre u radnom okaii postrojenjeza proizvodnju paleta iutvrditi
da li postojei fizikalni i kemiski [mbenici odgovaraju zakonskim propisimdla osnovu rezultata
preporu@nesumjereza pobolj@nje radnih uvjeta.

3. METODE RADA

Pretpostavkge da poslodavac primjenjuje propisg radna sigurannalin, no da su moguia manja
odstupanja u proizvodnom procesu glede propisaniitauvgdana pojedinim radnim mjestimaKako bi se
parametri radnog okd bili &0 uspjedije analizirani prethodng bilo potrebno izvii sliedeie: [1]

X izraditi plan mjerenja

x REDYLWL PMHUHQMH SDUDPHWDUD ODBQRWRW RENROQDD V WBIX
RVYLMHWOMHQRVW EXND SUDA&LQD

X ocieniti rezultate mjerenja mikroklimatskih uvjeta skladu s normom U.J5.600 i U.J5.610, [3]
S3UDYLOQLNRP R |DaAWLWL QD UDUAXHDL BVRYM RUFRPRAIQH SU
LIPMHQDPD L GRSXQDPD SUDYUOGIOND LR SDRRVILQH. ARV B X LM
42/05. [4]

x RFLMHQLWL UH]XOWDWH PMH WRH VDV EW N HJ V& § DIDES RFG 3LJ DR A K
(NN 46/08);

X 2FLMHQLWL LVSLWLYDQMH RGYHGEHWYPMHGRWWE X VNCDGHKY @R
RVYMHWOMHQMH SURVWRULMD X ]JJUDGDPD:® > @

X 2FLMHQLWL UH]XOWDWH LVELWNODGMD YV NR 6 UM\GREICKRJID \(BHMDY R
YULMHGQRVWLPD L]JORAHQRVWL RISORINLPNYDDQEPQ SR LY WIDM3
13/09. [6]

x ,JubGLWL SULMHGORJ PMHUD ]D SREROMADQMH UDGQLK XYMH

2VQRYQD PHWRGD ]D L]JUDGX LVIWWDEQVPDpNR® URGDDMH G DQR
YULMHGQRVWLPD L]JUD]LOL L]JPMNBRQHK YQIDNRRQ P MEHWHYKQRVXALS R
QXPHULPNLP VWDQGDUGLPD YWULMRGEGRBYYH NBMW H/ X VWGHRE RRW WQ HX

4. MIKROKLIMATSKIUVJETI

Mikroklima (temperatura YODAQRVW JUDND EU dpfaDa ¢ Wha) vistkidn® ddhorhU D N D
PMHVWX X] UDGQL VWURM L QDLYDEQIGHQRLNDRBRQGILBH R\ YWRAH.QR M}
uvjeta, 1,2 m od poda. Za ispitivanje mikroklimatsliparametara koA WHQL VX VOLMHGHUOL LQV

x =D PMHUHQMH WHPSHUDWXUH Z2HODWIUM@KY MOBEBQRVWL JUDI

X Za mijerenje brzine strujanja zraka: Kestrel 2000, sehjgl 1613690

, JPMHUHQL PLNURNOLPDWVNL XY MHW DjandaWBikaH U Datvotéhin Y OL
prostorima udovoljavaju praviima ZNR, i sukladni surembama norme HRN U.J5.600 i U.J5.610,
S3UDYLOQLNX R |DaWLWL QD UDGMHID SDRQOQWRUBRARIQH SURY¥YWRY
dopunama pravinka o Z2ZW LWL QD UDGX |D UDGQH L SRPRUQH SURVWRULMH
Buka
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Buka je ispitana metodom radnih mjesta sukladno HRN 9642:2010, gdje je za svako radno
mijesto ispitivana buka u trajanju od tri serije poibuta mjerenja. [8,9,10,11] Za ispitvdvhH UD]JLQH ]Y Xp!
WODND NRUL&G&WHQ MH LQVWUXWPH QW (6Q%VHVUS WBIEMX U LELY XNRP MHRIL
130 br. 9957, umjeren 9.11.2012. br. 1093.

OMHUHQMH MH L]JYUEAHQR X YLVGQYYDOIRIQUKBL CGRARIID @EanelURDMIDOQ 1L
SURVWRULMH , JPMHUHQH UD]LQB HXaWLWH |QCRYRGKI DLY B KX HS3HH
UDGQLND RG L]JORAHQRVWL EXFL QD UDGX 11
Osvijetlienost

Osvijetlienje je ispitano na svakom radnom mijestuikadr?0 £+30 cm od ra@QH SRYUALQH L RI
cm od poda radnog prostora i u sredini hale. Osujetie na radnim mjestima s kombiniranom rasvjetom

ispitana je UXPHWURP V GLUHNWQLP RpLWDQMNP KUOX[LPD 7(672 VHI
JJPMHUHQL LQWH Q]LWiehdéti kanH Nijéstd r@ddvolii/s Yniimiridé propisan
]JDKWMHYH SUHPD +51 8 & R ®VYPHWORMHQMEHSIMWRMWYQ U LN

SURVWRU JGMH VX VPMHaAWH Q@ YW YWHWEOWHQL VBHU RBIQURQQP \OY. K HMH
prostor osvjetlava neonskim lampama.
.HPLMVNH a&WHWQRVWL

.HPLMVNH A&WHWQRVWL SUDALQD/ ILOWLVRB QB XX XS & XS K FLSHL¥ |
,VSLWDQD VX UDGQD PMHVWD @®&DNRR DGBD SV 8 MHIENDHERES SRS a0 IGMURY N
SUD4LQD OMHUHQMD VX REDY OMM@O PIU LS XRELNME FH QPLNWPH U B Q@@IDP U
RGVLVQH YHQWLODFLMH 2 BD ¥@NINMQIL K/ XV P Bl H U HIMDA MDD MU DI L

,JPMHUHQH NRQFHQWUD F L MHM|StiR S0 @pbd GDI, MNadRo PrisMthikaQd
JUDQLpPQLP YULMHGQRVWLPD L]QREGHQRVRY LE IRSDRANLP WYDQLPQLBL
13/09. [6]

5. ANALIZAREZULTATAIS 75%$4,9%1-3%
Temperatura

Izmjerena temperatura u radnom prostoru linja za proijwopaleta intenziteta je od 15,5°C do
f& d4WR MH SULKYDWOMLYR \QIREDIPDRPRGB PRDBFUMBQLWD KRDROW
razlke u temperaturi su dva ulaza u objekt. Jedgmofpuno otvoren i kroz njega se dopremaju klade na
WUDPQX SLOX PMHUQR PMHVWHRQ Y HIH M K WMHRR DDy OemiIgeNZ&R NLLKO RX
YLOLpDU QDOD]JL VH RWSULOQMHJIQDV M UHRGULRYL.HRE MO MW B HQYWRHR 1Q
Rezultati mjerenja temperature prikazani su na grafidonu

Temperatura zraka

20 18 1848 18, 18 .18
. e — 12 17
12 —f=—temperatura (°C)

0 == Min.temp ("C)
& N e
é(,(@ J\;551"‘\ %\S\‘g &ﬁ"b .\o’i@ 65&'3‘ Max.temp (°C)
'\& OQ .\b“ c;\e' ‘\)L’ \l-\}
] b X AP

Grafikon 1. Temperatura zraka.

5HODWLYQD YODAQRVW

, JPMHUHQD UHODWLYQD YODAaQRVW X GRGQRP SWRVMWH BSU IN\LC
grafikonu 2. Vidiivo je da je ista vrlo blizu iIPDOR SUHNR GRSXaWHQH VWDQGDUGR
SRYHUDYD VH L ][DVLUHQMH JUDNDURRGRP R8QRVERLFR®HGRRRP U
QD UHODWLYQX YODAQRVW LPDVH RERPD yWOHa QRN FG LiektDV 0 R M
YODAQRVW JUDND UHJXOLUDWL NOLPDWL]DFLMRP
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Relativna vlaznost %
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Grafkon2 5HODWLYQD YODAQRVW JUDND
Brzina strujanja zraka

, JPMHUHQH EU]JLQH VWUXMDQMDUVYXDRDQRIHQRGUDIPNWR@GXVR , MW
strujanja zraka u skladu su s odredbama standarda HERHN600 koji za prielazno razdoblie (temperatura
YDQMVNRJ JUDND RG . GR EUBRRSKXFWD XNDINYMPD®RXP V. 1DM
JUDND X EOL]LQL XOD]D ]D XWRYDH NODGGD]DQ PD UNDLRS Y DW U 0RO HD +
YULMHGQRVWL X YULMHPH PMHUXYQQWHW DQ B RY B WRE@ N HEQHR PQWD QW \
QD WUDpPQRM SLOL L UDGQOHWPDSVYWR @X JBLWDVSRGYXOW R K MBIMSIDP V

Brzina strujanja zraka (m/s)
0.8
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Grafikon 3. Brzina strujanja zraka.

=ERJ VPDQMHQMD GLUHNWQRJ Y D@MVIN R O DXADNRNMOLMID BAJHLPCEHH |
bi dobro zatvoriti ulaza za utovar klada, npr. trakagtrozirnim zastorima da se ne smanij vidljivost
SULOLNRP XODVND VWURMHP XPREMHMW QLUMRPN DI XM NWPHNHNR PY ¥
postrojenju.

Osvijetlienost

Izmjerene razine osvietlenosti zadovolavaju i iznad minimalnih vriednosti sukladno normi
HRN U.C9:100/62 'QHYQR L HOHNWULPpQR RVYMHWDMHOMH]BHRY WR GIRMD
A4WR MH SULND]DQR QD JUDILNRGY®HQRP]ORY YWRPM QNH WALWIRI OD YE X
tada dolazi do smanjenja razine osvietlienosti. R tiMHOD SRWUHEQR MH pHaUH pLVWI
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Grafikon 4. Intenzitet osvijetlje nosti.

=D GXJD UD]GREOMD UDGD OHJyXQBWRGHRRHSRY MpDUNHH VLNEYVRH
RVYLMHWOMHQRVWL QL&LK RI® zahte@Xrhdid ngedth. Sletbid BgaQmirebho je

XJuDGLWL GRGDWQD UDVYMHW~NBWWMVMMHQEAENY WLD G WRER OMaDORIMDI
uzrokovanih slabom ili neadekvatnom rasvjetom.

.HPLMVNH aWHWQRVWL

, JPMHUHQH NRQFHQWWHWDMEDSBMAUHP PMHVWLPD WR® EUH
QLAH VX RG GRSXdAWHQLK RGUHCEDRRDB GMWWQPRD NID OR AIHQRMWQLR!
L R ELROR&ANLP JUDQLPpQLP YULMHGHRMANIHP DY UL MH @ Qritkhathe @N U H U
izmjerene vriednosti od 1,5 mglaWR MH L]PMHUHQR X GLMHGDO JNGYMH G/R{ AD NXEE

vriednosti od 4,2 mg/maWR MH L]JPMHUHQR NRG SRSUHpPSILIKN B UDHQLH YLXY DIDD J
5.

Kemijske Stetnosti (prasina drveta)
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Grafikon5 .HPLMVNH aWHWQRVWL SUDaALQD GUYHWL

Buka

, JPMHUHQH UD]JLQH EXNH QLVX XDVWOND@XGY K5 R SXEDAYH Q QR NRP]
RG L]JORAHQRVWL EXFL QD UDGX3® 1$NXVWGMHMHya2'D QMHucLp@RAHQR
radu), HRN 1SO 1999:2000 (Akustka 2GUHYLYDQMH L]JORAHQRVWL EXMD SWQXKD
izazvanog bukom)ODNVLPDOQD LIPMHUHQD UD]JLQDPEXXHD LIQRAWLR MHG @D
od dozvolenih 85dB. Svi rezultati mjerenja buke pré@izsu na grafikonu 6.

=D UMHADYDQMH SUREOHPD EXNNMDSEYVERMD YIRGDRRIXIFRYE
VWURMHYD V WLP 4WR EL QDSQMWH YRGVIQ BUR | LAV RW Y WRJH EIDDO F
UDGD Briedlithti Mad stroja.

'UXJD PRJIXUQRVW MH UD]GYDMDIMNK PRWHHEQLK) LIKDGIQMHH S B R D W
smanijio utjecaj buke od drugih radnih strojeva abprahos buke drugim strojevima izoliranog stroja.

7TUHUD PRJXU0QRYV Wajskuplx Mid biRobldyawj® Rdova i stropa objekpsorpciskim
PDWHULMDOLPD NRML EL SULOXALBOLOHRWUDDMX EXNX IR8 AD@MY.D
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105
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Grafikon 6. Buka (dB).

6. =%$./-8y8%.
Na temelju provedenog istd@anja mo&mo zakljiti da je pretpostavka bil&o [ma, odnosnoda se

prihva@ hipotezada poslodavac primjenjuje propisea rad na siguran nalin, ali su uofena i manja
odstupanja narfito u dopudenoj razinibuke

Buka je, promatrajuil rezultate ista&anja, jedan od najozbilniih problema u proizvodnji paleta

koji mo& utjecatina zdraviie radnikaa time ina njihovu radnu sposobnost.

lako su radnicima osigurana visoko kvaltetna OZ&za ditu sluhg pri fjem se odabiru vodia briga

da su u skladu s zahtjevima zakonske regulative i norrtighmoje naglasitida OZS nisu primarnnafin
rie @vanja problemadetnostinaradnom mjestwe Usuto osnovna pravia ZNR

Zbog svega navedenog izuzetijw va&o redovito kontrolirati i ispitivati radniokoli &u svim

gospodarskim granamé#e ukazivatina probleme i predlagati mjerea pobolj@nje istogjer samo zdravo
radno mjesto pré uvjeteza o fuvanje zdravija radnika

Ne smiemo dopustitida nam radnici s radnih mjesta odlaze n&nog zdraviaii ozbijno

ugro&nog s dijagnozom invalida railaprofesionalnog obolienja.
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PROTECTION OF THE OIL PIPELINE ON LINE ROUTE
AND IN THE PUMPING STATIONS AREAS

&KURPHN ,YDQ OUDpPNRYi (YD ROHB]LNODIG 6JE8GXODXpPN

ABSTRACT

The article discusses the system of organizatiandltechnical methods for protection of the oilgiipe route
and pumping stations areas in the Slovak Repueéliitdry. Technical assurance is aimed at protgcthme pipeline
before natural aggressive environment using th&@tisa of steel tube and the cathodic protectiothed technical
measures addressing the issue of pipes protecgiaimst the increased pressure, the sensoric inalicaf leakage of
small amounts of oil and the protection of stordaeilities by active lightning conductors. Techdiessurance is

supplemented with a system of supporting technszfkty devices enhancing the effectiveness of thgsipal
protection of the area.

Keywords:Passive protection, Active protection, Cathodictection, LEOS

1. Introduction

TKH 'UX]KED SLSHOLQH LQ UXVVLDPW [D e Xd3Ibeerg refdrreidhtoh as >
the Friendship is the world's longest oil pipelinel am fact one of the biggest oil pipeline networkshe
world. It carries ol some 5,000 kiometres from the texas part of the Russia to points in Belarus
Germany Poland Ukraing Hungary, Slovakia and the Czech Republic. The begnoin Druzhbais in
Republic of Bashkiria (on the east from Volga river). ItNgddd on two sections in Mazyr (Belarus): the
north one goes through the Poland and Germany, thén eme goes through the Slovak and Czech
Republic. In Slovak city Sahy, it is directed inte tHungary.

The length of Druzhba pipeline is approximately 440 kim Slovakia. It has two paralel pipes with
diameters DN 500 and DN 700, which bring 9 miliomg®f oil per year.

Adria oil pipeline is the second pipeline that goesr the Slovakia. It transports oil into the statefner
Yugoslavia.

TRANSPETROL, Inc., is the only one pipeline companglovakia. The overall length of both pipelines is
515 km. In connection with the length of pipelinesd amdulated transport route they create risk of oll
escape into the environment. The escape of og¢ipiffeline accident. How can we solve this problem?

2. The aim of thesis

The aim of thesis is the verification of emergency - wamg system of TRANSPETROL, Inc., forcefully on
suitability of technological - preventive progressesctviare aimed at the detection of ol escape from
storage tank.

3. Methodics of thesis

The characteristic of basic technical processes obt&iom study of technical documentation and operating
instructions TRANSPETROL, Inc., Bratislava, which mininlzazard of oil escape from transport pipes and
tanks.

4. Results

Possible reasons of breaking oil pipeline are:

X hidden material defect (not detected in pressure apeédtien tests)

X corrosion of pipeline

X mechanical damage

X other damage.

The effects of escape oil products into the environmet

X water quality worsen (taste, smell and coloration atllssih concentration 0,05 mg/I)

x created of oil fiter on water level (restriction of oxygeecess)

x toxic effects of oil on organism in water (creating of nesvpoison)

x pollution of land which lead to secondary groundwatdiution and mortification of vegetation.
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In process removal of emergency oil escape hazardoussveaine into existence. It is disposal by special
conditions provisions in special law.

Hazardous wastes:

1. 170503  Soil and stones containing hazardous substances

2. 170505  Cutting soil containing hazardous substances

3. 170903  Other buiding, demolition and mixing wastes camitgj hazardous substances

4. 140603  Other solvent and mixture containing hazardous sobsta

5. 150110 Covers containing or contaminate by hazardous suleganc

6. 150202  Absorbents, fitration materials, oily fiters, rags deaming protective clothing contaminate
by hazardous wastes

7. 160708  Wastes containing olil

8. 160709  Wastes containing other hazardous wastes

9. 170106  Mixture or separated substances of concrete, brick,difel ceramics containing hazardous

waste.
10. 170409  Metal waste containing hazardous waste

The Identification Lists of Hazardous Wastes and Dwector Transport - Emergency Plan in Case of
Accident or Event are worked out for each type of hazardaste, which is being manipulated on the route
of oil pipeline.

4a. Control of pipeline

The main principles of control are described in techsizadards. Standards for pipeline checking refer to:
STN 65 0204 (transport of flammable liquids),

STN 83 0916 (water protection before oil products),

STN 03 8373 (anticorrosive protection),

STN 34 3800 (electric machinery control).

The whole pipeline route has to be checked at least per month according to STN 65 0204.The exposed
sections have to be checked by walk-about at @t per week.(STN 65 0204 section 305). A cathode
protection station has to be checked at least oacenpnth.

There is fly-by control besides visual control of pipeli The fly-by control is provided by helicopter
according to time table, which is updated every y#athere are suspicious stains or breaks of pipeline
safety zone (300 m vertically from axis of pipeline) a coéwelicopter checks that place. Record of control
is made on video cassette and CD. The recordings rereld to 5 days. Technician of revision and control
made evaluation and entry.

4b Technical and technological measures

The closing armatures are located on line part of pgelvhich divide oil pipeline in case of emergency.
The result of it is reducing the amount of oil, whiemndeak from broken pipeline.

The armature shafts are located in an approximatendestaf 10 km distance and when crossing pipeline
with bigger water-courses, main roads, and raiwaysraeg to STN 65 0204. The closing armatures are
remote-controlled from the closet transport station (T®)oon TS 4Sahy. Each armature is placed in closed
object with impounding reservoir under it.

In the armature shafts there are monitored parameters frentitime:

service pressure in pipeline

temperature of oil

position of closure armature (open, closed)

signalization of crowfoot passing

signalization of presence of hydrocarbons in armature &@itentration, level)

X X X X X
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X object safety signalization

All monitoring parameters are transmitted continualyoperator in TS and sent to TS4. Operator
and controller can monitor operating mode with poggilaf controling the armature shafts and immediate
intervention to operating mode. ”

Safety of pipeline oil operation and surface and undendramater protection is provided by
technical measures (reconstruction, complete repairlamcks with the most modern methods) and with
regularly controls according to STN. In the first placé¥dhg steps were completed:

X complete reconstruction of armature pipeline shafts DOy BOI 700. The armature shafts are equipped
with telemetry, which allowed telecommand of informatioy optical cable.

X checking of pipeline by "inteligent crowfoot" and r@paf defects
X complete check of isolation and cathode protectidh shiortcomings removal
Other checks:
regular active check and preventive maintenance
pressure examination of transport medium made by oveypeessce per year
X check of crossing water-course once per year

System which monitors changes in service pressure atitady is installed on the pipeline and
signalizes pressure changelsod 1 0.05 MPa. Operators and controller analyse pressure changes after
signalization that may be caused by escape or niatigouon oil pipeline. Then pressure checks frequency
is increased and the controller decides on the neps stvhich depend on pressure changes.

5. Conclusion

Technical and technological route safety meets thetestt criteria. According to the provided
documentation the company TRANSPETROL, Inc., Bratislardies its measures by certification made by
certification companies.

In May 2001 the company SKQS, as part of internati@patNet, certified that the whole pipeline
system of TRANSPETROL, Inc. is in accordance with ISGD140RANSPETROL, Inc., has become the
first company in the central Europe, which has registéradsport line according to ISO 14001. The
company was again certificate by Slovak company fotegy<ertification control and system of quality
(SKQS) in July 2013. It was confirm that the oil pipelsystem including TS 1 to TS 5, transfer oil station
has purposeful buit management qualty system awidoement management system, which is maintained
according to international ISO standard 9001:2000 af d&ndard 14001:1996. The company SKQS has
made extended certificate audit of health and safetyag@ment system according to OHSAS 18001 for all
operations of TRANSPETROL, Inc. in November 2010.The IR&inite Quality Systems) has advised to
give an international certificate OHSAS 18001 to TRAKSROL, Inc. on the base of positive reviews. It is
valid from 23" December 2010.

6. Literature:

Emergency plan TRANSPETROL, Inc., according to Law No. 364/2004 CoRANSPETROL, Inc.,
Bratislava
Service manual for control, maintenance and operatioil pipelines. TRANSPETROL, Inc., Bratislava
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L?JFH<BAB3KDH BKIBLB<:5? HIJ?F? M ?E?DLJH?G?J=?LKPLC
IHKLIJH3?5BF:
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J?ABF?

Ihma~rzZghd\Zebl_Igh kgz[~_\Zf_ _e_dljbqghflZ\g jhikghi\gip_7akZol_\ dheb ij_
_e_dljh_g_j]l_Ikdb kbkl_f ihklzZ\,Zem byghrZagb jles dIjGZ ihma”zZghlni jagZigh3K
f_jb mlbg_ klIZf_ \bkhdthihgkd_ hijklfhejZZ\hDgh@ddilh jbklibd_ \bkhdhgZihgkd_ |
lhdhf _dkiehZzZlZpbe_ g_ih\jZlgh f_fZdmZmkzadMmijZ , ?ldighfkdb gZeijbo\Zl,b\beb f_
ijhp_gm klZfzZ hijmfijZzkim hg _ dh- k [La j_ Zebam-mdh _fdbfrz ithrhrag¢ZgbBZfboh\.
ijbf_gz fh _ ~Zlb ij_ebfbgZjgm kebdm gz Kikgimnhighd  k_ ij_"mabfzem ~Z,b dhjz
kijh\h{_f_ 1_j_gkdbo beb eZ[hjZIlhjbs kdbLo_JﬂNQ\ltbdka(ﬁZ |_jfhljZnkdZz bkiblb
ij _"klZ\,ZidsmkImiZd dheb gZeZab k\_ \_,m ijbf_gen fm gihigbhbjkihgimgZihgkdhbw ihkljhe
jZ"m km ijbdZazZgb hkgh\gb ijbgpbith\tbbgbekda@lZbkibljf\ZfZz e dljh_g_j] mkdbo ih!
ihlhgm dZh b Zki_dl [_a[_"ghklb baaMmiZazZpfHdjpzrmfh\babekdhf kgbfZfm hij_f_

D,mgg_ j_dqb_\_glb\gh h~"zZ\Zjffh\babeZ nZzZdlhj _fbkb\ghklb Ihieh f_klh

[_a[_"ghkl

THERMAL IMAGING OF EQUIPMENT IN POWER PLANTS

ABSTRACT
Reliable and qualitysupply of electricityis abasic requirementhat consumersf electricity place in fronthe

power systemThe reliability of the power systens to a large exteraffected by the statthehigh-voltage equipmerih
the substations Characteristics othe high-voltage equipmenare irreversibly changingduring operationrdue toa
number of factors.

Economically most appropriate method for asses#iegcondition of the equipment is the one implerednt
without interruption facility.Economicallymost appropriatenethodfor assessinghe condition of the equipmerdre
the onesmplementedwithout supplyinterruption. Althoughless reliabletheir usecan providea preliminarypicture of
the equipmenstatebased on whicturther steps are undertakench asmplementationof field andlaboratory tests
Thermal imaging(thermographyYestingis a procedurghatis increasinglyused in themonitoring ofthe elementof
high voltage substationghis paper presents thmsicprinciples of thehermal imagingthe results ofnspection of
certainpower plantsn operation, as well as the issues of occupasiafdty and security of the workers.

Key words: preventive maintenanc¢hermal imagingemissivity factoy hotspot camerasafety

M<H>

lhma”~Zgh b d\Zebl_Ilgh kgzZ[~_\Zf_ <kf djljbgoh¥,Z dhkigh\gb azZol_\
ij_"N _e_dljh_g_jl_Ikdb kbkl_f ihklzZ\ ,&edljihdphrZamb jJbe_ GZ ihma~Zghkl
Z m agZlghe f_jb mlbq_ kIZf_ \bkhchgZhhgbd_ihH(ilj_hfo_fZ Dzjzdl_jb
\bkhdhgzZihgkd_ hij_f k_ IThdhf _dkidégZIZppZemg rrilk‘ej_’\ ] [jh*Z n
lihp_9gZ kl1Zfz \bkhdtgzihgk@a\h~gbo ihkljhe fZ fh _ k_ Hdm fblith "gZZ hk
dheb aZol_\Zem ij_db” ihl]hgZ b f\thZUdkﬂ{ﬁ‘gh]th)b @

?dhghfkdb gZe«ijbo\ZIl,b\beb f_Ih”b ad&ijijip KgmakijZfiB"Z ihlhgZ BZc
fzf_ ihma~zZgb fboh\Z ijbf_gzZ fh _ MmzZkeebgnebiblglZZgm hij_f_ gZ hkgh\
ij_"mabfZem ~Z,b dhjZpb h~ghkgh kbjth\thebf_ez[hjzdkhdbekdbo bkiblb\
L_jfh\babekdZ |I|_jfh]jZnkdZ bkiblb\ZfhklmiZHldhdAngZeZab k\_ \_,m ij
fhgblhjbglm _e_f_gZlZ \bkhdhgZihgkdhpe_ihkdjh=b fZ 4Z\,Z gzZdhg ba\
| _jfhibabe_ <« kl_ ml\j{b\Zf_ \j d&ZgkdfthlgljhglZ bkiblb\Zghf _e_f_glm >
le_~Zgh azl]j_ \Zzf_ k_ fh _ dhjbklblBzZedbh_iBEdAhdia{ ,gd hij_f_ m ihkljh
d\Zebl_1Z h[z\,_gbo j_fhgl@ko hkdgh\d |_fi_jzImj_ ij_]j_\ZfZ b diKh[bgZ

f_gdZ2hghkbemid2z,_f bkiblb\Zfm _e_f_glZ

<bkhdZ | _ogbgdZ rdheZ kljmdh\gbo Kim~"beZ m Gh\hf KZ
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>Z9gZk k_ | _jfh\babekdZ bkiblb\ZfZz uthfjbkh_jafZkdmjhkdk ~_ eZlghl
f "bpbgZ djbfbgZebklbdzZ [bhigh}bl¥Zz Illjbdglpdiz k_ m k\bf kemqgZe+_ \b
ijhf_gzZ 1_jfbgd_ kebd_ mdZame+_ gZ kghdgb Zghf{Zebe«ahebHk_ dhjbkl
| _jfhibabekdhf bkiblb\Zfm «_ |_jfh\6&ZbtkdabplghkljZ j fZ mlbqg dhglba nZd
ihlbgm h” kj_"“bg_ m dhehe k_ \jr_ f fjlfZi jZAmqmgh k_j fh _ ~h[blb «_~
dhglzdlgbf f_j f _f

M jZ m km ijbdZazZzgb hkgh\gb ijbgpbiQfhbbajbekhle] ZIbkidlb\Z fZ
_e_dljh_g_jl_lkdbo ihkljhe fZ m ih]Jhga|_ @ghkkb ZbkiazZ\,Z gZ jZ"m ba\
ijb I _jfh\babekdhf kgbfZfm hij_f_

>?NBGBPB3? B IH3FH<B

L_jfh\babekdz f_Ilh”~Z bkiblb\zZzfZz _idljh _gm]_obkdjh_a deZngz
| _jfh_e_dljzgzfz _e_dljhij_ghkgbf Ib\eg_tx)‘ljh’\bédjcblﬂm\mngf b ~jm]
ihkljhe_fbfzZz k\bo gZihgkdbo gb\hZilmg ndé&Z kn tZfdkrk_Ibo Jh”*bgZ ijhreh’
Lz~"Z «_ b m gZrhe a_f,b ijzZ1_,b k\ \lkgdb\gjh]jghh)y Z\ZzfZ ijhfh\bkZg gh\b
hidjb\ZfzZ g_bkijz\ghklb gz zZizjzZIbflzkbhee fZ glbfZ i

L_jfhljznkd_ dhgljhe_ kiZz*"Zem m ]jmbkiblip\X f@ b\dbeoz hidjb\Z
g_bkijz\ghklb fzZgbn_klh\Zg_ djha ih\_DaghjheZfiZ\&Xfm_h[mo\Z,_gb k\b
_e_f_glb ijbd,mqg_ ZiZjzZlg_ kl_azdeaZlZpbkipgd\gbhb Ab dhglzZzdlgZ b kihe
mgmljZrfhklb ij_dbr"Zgz f_jgbo b _bjfifIhkQbdzhjbgknhe \b gZ ~Ze_ _dh\h
m Z~"bfz b Ih kgbf,_gb kZ a_f,_ beb ba,b\Za emdhildhjbk _bkijZz\ghklb
jZa\jklz\Zem ij_fzZ mlI\j{_gbf djbl_jladkidiZ ginedpZkknljZgbf ij_ihjmdzfz ijr
b gZ hkgh\m kl_q_gh] bkdmkI\Z m ~"@]bh]jhjdrmitl kiddkbazgb az \bkbgm i
b gZ hkgh\m fbo k_ h”j_{mem jhdh\b pZAh\gtglf [dbbhabeZ beb azZf_gzZ _c
ihkljhe_ fZ

AZo\Z,mem,b hdheghklb ~Z k_ |_jfhkbalekdZ HkidIW¥ZFZfZ ghjfZe
ihlhgZ b gqbf_gbpb ~Z k_ jZ”b h mj_fXeblf D\ kiZ m\ _ gbdblkﬁjZ\gthb hij_f_
hidjb\Zem m gZejZgbehe nZab 0Zk| Zegdgb gD Ay bkkjZ\ghgklb [ _a |_rdh,Z k
ieZzgbjZlb b h[zZ\blb j_\babe_m gZemmhAlhgbe \f ihZ_gbZqZ-+gh kZ Zki_dIZ
\j_ f_gm ,m”kl\m b gh\pm

Kbkl_fzlkdbf I_jfh\babekdbf dhgljhezfZ ihmamfikZiphkI\jZ*Z ihkljhe_fZ
NZ k_ jZ™"b h IZqghe ijhp_gb g_bkkZ\ghtkdbjZ[dme 22 bkiblb\ZfZ ~jm]bf f
32Zg h™ hkgh\gbo gZgbgZz mgzij_{_fZ kbl \fHphr| 20\Zffz _e_dljh_g_j].
h[{e_dzlZ «_ dhjbr,_f_ gZe+fh™_jgbe_ ~hklmig_ hij_f_

>Z [b hij_fzZz azZ "~bezZ]ghklbdh\Zf_ g_h{ZhbEgh«hh_"ZemelzZl_ fhjZz
dhjbklb h” kljzg_ mimigl\dh]dhe_ jZamf_ hkgh\_ ~_eh\Zif h _k\ijfhZm,c
ijm"Z Hkh[bg_ d\ZeblZIb\gh] bklblb\[ZZthhng’\‘thg\Jlj ghkl I_fi_jzZImj_ ~.
mhqgbh ijh[e_f g_ ih"_rz\zZ k_ kl_ie@dHbkb\mtiqld\Dem h"klm|ZfZ h”~ gh
d\ZglblzlIb\gh] bkiblb\ZfzZz k_ azZol_\ZZAWgQlz\ihf_{I| ffi kz klzg~zZjrgbf ]jz
b ijz,_f_ b gzZefZfbo ijhf_gZz

BgnjZpj\_gh ajZzqg_f_ k_ gZeZab m hfleghklki_eljdljhpbzige_ nj_d\_
fzfz Z |ZeZzkgZ "m bgzZ \_,Z h™ |ZeZkd__lemkblg_ JNbg,NIbqg_ b’grEJZIbgkdh
rth agZzqb bkih” bkih” ki_dljzZz \b”, b\ "kkih_ lhedtklIfth” _4vW” _Ib ~h pj\_g_ [ht
bfZ gZ+\ _,m IZeZkgm “m bgm h” gzZfdh Vb2 ,k\bon [k¥ZdH g \ghf ¢« abdm h
ihg_dz~ gZab\Z b bgnjZpj\_gZ [heZ Z hkRghlkggheZ[dbZ bkl hpjim e
bgnjZpj\_gh] ki_dljZ h[mo\ZIZ |ZeZkg_gZahbglZhmimh fbebf_1Zj h~ghkgh
nj_d\_gpt?*_ T2Hz~h 1¥Hz[2].

>Z [b k_ ~_nbgbkzh kl_i_g _fbkb\ghtkphghi\h”~dzZk Lhhe_ | _eh gbeb
Zikhjipbe_ rlh agZgb ~Z h\h |_thajZikhf[m«dh«\ gZ f _]Z iZ"g_ Dh
j_ne_dkbe_ b ljZzgkfblb\ghklb h\h] lgbgh ©*_ Zelgbflzaz f_j_f_ KIl_i_g _fb
Aim]lbo fZl_jbeZzez k_ ~Ze_ dZh j_éZighig@dd gZ “mjlgkl Imeh > @ |h” kb\bf
ih~rjzamf_\Z h[e_dl dheb bfZ bkim \[_iMghkEZzdhibkZ\@hkghe "m bgb Z j_Ze
 |l_eh gbez k_ _fbkb\ghkl f_fzZ kz*"mhbgghf |ZeZkg_
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LhiehlgzZ ijh\h”~,b\hkl «_ kdZeZjgz meqb(gﬂkdhgﬁkhlbmlkIng nNZ
lhiehlm RIlh «_ lhiehlgZ ijh\h~,b\hkl,Z dBeHdhblkZ Vhiehl_ fh _ ij_g_Ib dj
ihij_ggb ij_k_d m bklhf \j_f_gk@hf bgl_j\Zem

lh,_ \b~,b\hklb «_ hkh[bgZ dhezZ ~_npggbzgh\_ghgbgEd keb _e_ f_glZz
fh° h[mo\ZIbIb | _jfh\babekdhf diflbpAe GZ«h,,bbfZ h[e_dIb\ [_a h[
bqbgm gbaz "b'g_ jzZ\gb <_,b gbah\B,Z2gg@f kdbpbr [ _a h[abjZ gZ dh
[+_dIb\ AZ ijh\_jm klIZfZ 1jZnhklZgO8BZ_kmkih]hZ2gb¢ ih, f \b”~,b\hklb
[_a[_{mem ~h\h,gh ij_pbazZg ijbdZah] h[Z2_ 4A1Bkiblb\Zg

Dhebdh 1h~ ~Z «_ 1ZqgZ \j_~ghkl ih\hrdgkldh]fhi_ i #dZqZegh ijhf_¢

mdhebdh «_ \_ebdz |_fi_jZImjgZ jZaebd?\jbag_ {im nkg;miZerbo ba\hjz Ih
ijb d\Zjm mngerfbo _e_f_gZIZ _e_G8lpdgjfmipabekdzl dzf_jz g_,_ ~_|_
ijhf_g_ gZ ih\jrbgbh m h”ghkm gZ ijhfmgmljZfif podlme f_gzZlz

K_
\
h
h

BajZza I|hieh f_klh m | _jfh\babekdhh _dhgljhkbdboeihklljhe fZ ij ~klZ
f_klh m ihkljhe_fm m dhf_ o A | _dih\jZdmijih\ Z, Zdhe | [b fh]leh [blb ihke_~
\jkl _ g_bkijZ\ghklb h~ghkgh ~_h ihRkRlfha\,ZZ ihhelgpipezegh f_klh d\zjz
ih\_,Zgh ]j_<Zf_ m ihkljhe_fm g_ fhgZz agZdbkdm DfK_ lhieh f_klh m k
ihl _gpbezZegh] f_klzZ d\Zjz GZ ijbfihjgZiigktdo « ggbo ljZgknhjfZlhjzZ kZ
_ihdkb~ghf baheZpbehf ]j_ k_ \brihkh}hhkfZeh]Ih lelZ fZiZzjZzaHhHjiZZegh
iZ k_Im g_ jZ”b h Ilhiehliiédhkfilnklh fh _  gZklZlb dZh ihkeZd¢bpdethr_ ] d
gZ g dhf e f glm hkeZ[beZ baheZpbkihe ®bAf ijloh_jhdghlgh] b g_ihdj_
dhglZdlxv fZehm,gh] ij_db”"zZqzZ kZ[bjgbp_ b ZighrgpflZfhjghlgZ dhglZdlb
jZklz\,Zqz blI» Bklh lZdh hrl_, f_ & "g&h |deVbdBEZe@mZ\jrgbp_ hrl_,_f
baheZpbkV kljmegh] f_jgh] ljZgknhjfZlhjz kzZ _ihdkKb*ghf gZhedjjZzgm ih\_,
li_*Zf_ dhe_ij_~klzZ\,Z 1lhieh f_klh

lhklhe_  ~\Z gZqbgZ gZ dhe_ k_ fh'f_mlihjiehlbfihklhez3_~Zg «_ "Z
_djzgm I_jfhdzZf_j_ mhqg_ ~_eh\b g_hlh]f ZemfkylZljihlklda_ b ba\jrb ihj_{_
e gZ ijbf_j dhglzdl g_dh] jZzklz\,2q2_begbknZabpehr 1Z2Z ,_ k_ \b~_1b
nZab ih\_,ZgzZ |_fi_jZImjEk ek hidlieh f_klh >jm]b gZgbgjh\h*rgb&_ ijZ
_"g_ nZa_ b "~Z k_ Ijz°b f_klh ]~_glzXijhjZlqmgh hfZz~rghkl GZ ijbf_j
jZaebgblbo *"_eh\Z kzZ[bjgbp_ «_"*g_rnKalhfhkemdkbnetk _ ijZ,_f _f ijh\h"¢
nZa_ fh _ gzZ,b kihe kZ gz”l_fi_jZImzhfldielp fij Kl.klZ

M kemqgZem |hiebo f_klZ dhe_ km iBHE|Zbpielerrbdzdgbl®"Z k_ agZ «
kljmeZ ijb dhehe k_ \jrb kgbfzZf_ AZfd\febiohdlwhkkgb *Z kljmeZ [m"_ [Z]
gZab\g_ m k\Zdhf kemqgZem rlh \_,jZh\Rgbpki\h]dhgljhle/Zz, ebeZ m LK
110(35)/xkV \jrb abfb &V ,_ebeZ m LKV dhe_ gZiZeZem fhlhj_ imfib \h*h\h"Z
kemqgZem ~Z e+ | _jfh\babekdZ dhgljljmZb badhjpiZz gZ ifibfk h~ gZab\g_ ihl
Al _dlh\zgm gz2l_fi_jZImjm mihj_ "l KA klZdemigdZ*dhebdz [b gz~ _f]
[beZz m kemqgZem ~"Z k_ bfZ gZab\gZ kljmeZ

=j_*Zf_ jzZkdehigh] mj_{Z<zZ az\bkb hjz idgkljZgZ hkghi\m |h]Z fh
azd,mqgblb ~Z k_ dhgljheZz mgmljzZrAghKlb-sthgzZ hzZikidighigh] mj_{Z+zZ fh _
b ihkj_~gh ij_dh f_j_fZ mgmljzZrf_] hlidgaghk] hlfhjzi iheZ jZkdehigh] mj
\jrbUI f_ThAhf KIZg”"Zjrgh k_ aZ h\h dhjkkjme210@hkfljhpgkhf  k_ f_jb
gZihg gZ kih,gbf dhglZdlbfZz “ihez JZMdthfgh]ljmgaZ{aZgIZosehﬂrth_Z\erlb
kzfh Zdh «_ jZkdehigb mj_{Ze« \Zghih]ingd fAEZ fZadbdimh\babekdh kgbfZf _
dz~Z «_ jZkdehigbh mj_{Ze m ih]Jhgm

3 L?JFH<BAB3KD: D:F?J:
L _jfh\babekdZ ¢Zimjjz{Z+ dheb ] _g_jbr_ kebdm gZ hkgh\hjzbgnjZp
ajzq_fz ljbgpbi jZ*Z k_ kZklheb mjVhgb XZ &l Zjpai¥d_fZ g_\b", b\ az
hdh dheb _gbldibe h[s_dZl ij_\h~"b m \b”,b\m kebdmf_IkjifhpdbezgZh~Z1Zd
| fi_jZImjb b deZkbnibdjmbg_kdhe _fbimem jZaebqbl_ dhleb@igg HghjZr
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\_,_ ajZzq_K\ lebe_ [he_  ~hd ipktklZh<Zem bahl_jfZeg_ ih\jrbg_ dhe

« 7gzd_ dhebgbg_ ThiehiIC>d®f jZbmldh _ keagze aZ ]~_ ijhf_gz |_jfb
kebd  fh'_ mdzazlb gZ g_dm ZghfZabem |Fd{mMEZFZjm!pdbo Jm[blZdZ

gZjhgblh m mj[zZzgbf kj_"~bgzfz fhlm,Z _+th*ijbtiZzdZz "h\h bglkbjklkZgh]
ijbdmi,Zfz ijhklhjgbo ih"Z1ZzdZ m dbglZipbdbzZkirgkld ~_|_dpbe_ b eZ
kd_gbjdfg gz > @

Hkgh\gb ~_eh\b bgngZgj\j g km h[e_dIb\ kZdmi,Z ajZzq_f Z nbel.
ajZzq_f_ h”jlZedkg_ "m bg_ ~_|1_dlhj hqblz\Z]Zjdy_fe_djijgkkibbh[ebd
fhgblhj _e_dljhgkdb h[ebdzZijbdZbdm_ |+ | _jfhyizef dhf@lg_ |_jfh\babekc
dzf _j_ ~ | _dlmem bgnjZpj\_gh ajzZzq_‘fogbgbatZfe@d kghb ~mfbdjjhgz fbd
ob,Z"blb ~_h fbebf_Iljz ~hd dzf_j_ kjl dimlemhdj4ad f gZ |ZeZkghes "m
"h fbdjhdgz 1biZz dzZf_jZ bfZem |_jfbgdm hiC bedHEIf™ P_gZ h\bo dZf_|j
NjZklbggh hizez kz fh™_jgbazZpbehfdzz -d\ztej@lk lIZkghZZazZ\br*Zg gb\h Dh"
dzf_jZ k_ aZ h[jZ"m kebdZ dhjbklkdithkh[rgh_dhfieml|_j

4 L?JFH<BAB3: ?E?DLIJH?G?J=?LKD? HIJ?F?

ljbebdhf |_jfh\babekd_ ijh\_j_ e _dljhf g dhjbkgd _gahie_dzZf_jzZ kZ ke_
ihr"Zpbfz

ljhba\h{EIldR. kebdZz

L biPe5.

lh,  \b”,b\hklb fbgbhfZegh nii&¢mkshjagm
J_ahempb+Z320edi) ibdk _ePEGKIZg~Zj"

L_jfZegZ hk_1,b\hklIHgd.08C gZ °C

Ki_dljzegb ix~"h P

JzZrgb |I_fi_jZImjgb hik_]

Hik _]-40°C "H2rC Hik_]0O"C " KOCC

Kebdz L_jfh EUIRPIZ
DJBL?JB3MFB A: HP?GM KL:5: HIJ?F?

lheZzagb hkgh\ aZ ~_nbgbkzZf_ gb\hZetbpgdbmdhikllg « | j@_jZImj_ b |I_fi_j
hdhebg_ gZ hkgh\m h\h]Z q_]zZ k_ 4Zj_zhimyghk!| hWjbgoh k_ g_ fh°
AN _pb~bjZgZ b ]_g_jZebah\Zgz ]jZgbpx_@gz"ryzZfihkhlmm dhe_ k_ h?"j
oblghklb bgl_j\_gpbe_ M IZ[_eb hymgijlmdzZadbpb\ghkilb dhe_ [b k_ fhjZe
gZ”™ hij_fhf gZ hkgh\m ~h[be_g_[&Z"l_fi_jZImj_
Dh” hp_g_ klIZfzZ hij_f_ |j_[Z bfZlb\Ehdbb”*e_*Zgk| idXlkhe_fZ fhjZ agZlb
ihgZrZz m ghjfZegbf mkeh\bfz jZz~Z b \& frakbhdBfAEkighim Ih]Z ~ZIlb ba\_rlZz
ij_le_~Zg_ hij_f_ b ij_"eh] oblghklbhjzZsdh d&hjh\ kibfdZdh [b k_ Ilhieh
hildehgbeh DhgZggm h”emdm h kl_igglr_olglghtkifb fbgthjidhkb ebp_ h”]h\
h~j"z\Zf_ h[«ildkBhe_fZ h[mo\Z,_gh] |I_jfh\babekdbf bkiblb\zf _ f

LZ[_ ez lj_ihjmqg_g_ Zdlb\ghklb gzhklighFbgmh b AIb kfhImj_
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hdhebg_ | djblbgghK
Y Gbkm ihlj]_[g_
1 >h © Gb-_ djblf 7V bl
. Baf (ma bec | FZeh Gzklz\blb kZ ijz|

djblbggh | kbimZpbe_

Ij_dbgmlb kZ ijZ,
3 Baf_{m& b°C | lhemdjblbq ijbij_fblb k_ az

i rZ\zf_ijhle_fZ
Lj [Z h~"fZo | _rZ\
ijh[e_f ij_ gzklz
rl_1_kzZ \_ebdbf

ihke _~bpzfz

4 Bagz~C Djblbggh

L?JFH<BAB3KD: IJH<?J: KL:5: HPEPPLM <H3<H>BGB

GZ kebpb ijbdZazg | _jfhkgbfzd fZehm,gh] ij_db/OZNZ nKIjHeZ ijb kgbfZfr
[beZ . Kgbfzd ijpdZame_ ih\_,Zghk@#]jingm _ijgdb”ZqZ kZ ~hf_ k
Ghjfzegz | _fi_jzImjz h\h] ij_dbAZqZKijBjd”m ¢ _fi_jzImjZ baf_j_gZ gz
ihem baghkBKZGZe+q_r,b majhd iheZ\_ Thieh] f_+blZ_mehhhahighZdZ pjo db” Z

KebdZz L_jfh]jZnkdb kgbfzd fZehaoyt}]ij_db”rzZqz

Kebdz ijbdZame_ | _jfh]jZnkdb kgbftzad_ ijbkinBEqZ k ifhe dheb bfzZz aZz
ijhp_gzlzZz \_,m ijh[hegm g\jklh,m m hAgkKfbfgkbfmb [hl_ j_r_f_ Lhieh f_|
gZeZab m ~_kghf ihem ij_db”rzZqz Zz&bjkzzZ]djha kKljdg~rZq Ihdhf f_j_ fZzZ
Dh” h\_ \jkl_ ij _db”"ZqZ ghjfZegZ | _mi_«jZ"KnjZ 1jbfijZjZImjZ IhiebQ"K_klZ
;_eh ih,_ m h[ebdm keh\Z = kZ e _\bpkljZge_ dkbihkd  fZ gbdzZdz\ a
j_amelZl_ kdgQfzfz

Ki_pbnbgghkl | _jfh\babekdSk dhgdph&qgzZ « m |IhfSK rlhk eehr ijh\h”~gbd
lhiehl_ |_ k_ oezZ{_f_ h\bo ij_db~ZqZh\jrbgapghg” fhfkim[ebg_ kzZ"j'b Z]
dheb g_ ijhimrlZ bgnjZpj\_g_ ajzZzd_ kk[ghfo Bh*hfBEethm,gbo ij_db”rZqzZ d\
eZdr_ mlI\j~rblb ihrlh ,_ k_ ~_|_dlh\Zlibjkbrz |_fi_j

lhj_ {_f_f KebdZz b \b” b k_ jZaebdiem] ifhkliZjZzgzm ~l_kghf ihem ij_dk
mijZ\h a[h] jZaebd_ m dhgkljmdpbe.ZdZglf; db8B§ZqZKkmn[ kZklheb ba "\Z
ZjZe™blz kZ azZilb\zq_f baf_{m fh¢gZizheh\lbgZp kedZh]iZz ijb[eb gh bklh Jj_-
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KebdZ L_jfh]jZnkddFkgbdBEHZ qRV [1]

DZf _jz ,_ ijbdZzazlb kzZfh ih\_,Zgh ]jh}zZfigmZjZefb]Zd\&jZz Dh~ k\Zd_ j
| _fi_jzImjz kinSFebjg db”"ZqZ hgb k_ fhjZem ~_1Z,gh ij_dhdljnedXagbof
hliihjZz iz k_ gzZdhg [h]Z mI\j{ms_ oO\GhX| hHeYZ fjiZfAB~ZqZ I|hieZ f_klZ
iheZ\blb b gZ hklZebf _e f glbfz _eklK|/hfg jkljrked] kI _az,d_ kijmeg

ljZgknhjfzlhjb ijh\hAgb bahezlhjb kihegbp_ Dbl~*

L_jfh\babekdZ ijh\_jZ k1ZfZ hij_f_ m L? LH Gh\b Kz~

Lhdhf bkiblb\ZfZ +_ ba\jr_gZ ijh\_jAdkljiipobgblol fajgbo [jZgknhjfZl
110 kV b ijh\h~gbo baheZlhjZ [ehd I|jZgknhjfZIKVjk&Y Im LERH Gh\b KZzZ~*
Kgbfzf_ e« ba\jr_gh b N p_f[j@h ij_~khZbg \j_f_ AribpZ3 m ijhba\l
_e_dljbgg_ _g_jlbe_ H\Z _e_dljzZzgBa¥h"Bjrg& dlsbgdgm _g_jlbem ih ihl
ijbfZjgZ nmgdpbeZ +he ¢ ijhba\h~fdDelhiehlg f_ g jNjr_gh [_kdhglZdlg
ij_db~Z ihlhgzZz kZzZ [_a[_"g_ m~Z,_ghklb

lhg_I1Zd kgbfzfz «_ [bh m K <jZ2fZ ifpz<2f2 lgyimf baghkb baf_{r
fbgmlz 1zZdh ~Z ihkzh fh™_ ~Z kIl flojgbZzaahgzZI"'Zdk kgbfZfz k_ [bjzZ 1Z
kgbfzgb _e_f_gl ih” gzZe\_,bf hil_j_, Mh[bebB Zrlib\kjh"hklhegbeb j_ ame
Kih,Zrfz |1_fi_jZlmjz &K [h&ZZ km kgbfZg_ kZfh kljmeg_ -HK adZdZ krhgh
kgbfZgb kljmegb f_jgb ljZgknhjfZlhjbZd hjh\dhgHjBghknhjfZlhjz L

Kgbfzf_ k_ h[z\,Z [_kdhglzdlgh b g_dB~ifljihjhg&Zz DzZ~Z k_ kgb
kljmeg_ kl_azZ,d_ Zdh ihklheb \_ebdZmppakthie Bl _|klfA4 ezZdh k_ fh _ ml\j
dhehf k_ fhjzZz ba\jrblb bgl_j\_gpbez M H\Hh Zenggirr]n rb\Z F_{mlbf
_e_f _gzZl1Z dheb k_ g_ kgbfZem m_kh~jljbbhZ &l _il g oblghklb bgl_j\_gpbe
kemqZem ihfZz _ bkdmkl\h b h[mq_gtlhkindm*"d Zleled ij_lijZzgkn_j I_jfh]jz
jZgmgZj k_ \jrb UBBh dZ[_eZ b ihk_[gh] khnl\_jzZ Kgbfpb Ikb_bfhhfh,im[Zp
bluetooth-abeb ij_dh f_fhjbekd_ dZjlbp_ dheZ ckmgiZlhpd,mqgb gZ jz

;_a[_"ghkl b anjz\,_ gZ jZ"m ijb | kifhtBAekdhf
ljhp_gZ jbabdzZ jz~gh] f_klZ «_ fmkighp"tkk phhelbfgZjgbhkI\Zjme_ ih\br_f _
[ _a[_"ghklb gZ jZ"@hf Ifi_KEZmij _ihjmdzZfZ +6( b 2+6%$6 ~_nbgliZ ikhpi g dhj
jbabdz ij_ihagz\Zf_ hiZzkghklb b rlZfghkhbZkghkijfb\b rl_Ilghklb ijhg
\ZemZpbezZ jbabdzZ _\b™ _glbjZzf_fihkdhb_ prhe ZAlligbfoZzfbjZz b dhgZqgh i
ijhp_gZ jbabdZ ihke_ ijbf_g_ ~h~Zlgbo f_jZ
3_7Zg f_Ihn azZ ijhp_gm jbabdzZ ijb RipKdIHan |I\bgkdhjgZlhjkdbo klZgk
ijbdZaZg m j_fllj g9bd Zki_dlZ [_a[_"ghklb b aZrlbl_bgkdhzZbkibllb\jZli\ba
_e_dljh_g_jl_lkd_ hij_f_ kiZz*"Z m ilgkhdhlbalhdZ rh\_kZ kgbfZf_  hij_f_
[ _ kdhglzdligh [_a ba\h{_fZ fZgbime@gelh~Z] ¢ZkzZghdpIIZfZ ihkljhe fZ
ij_dbn"Z gZizezfzZ KgbfzZzf_ k_ \jrb kak[lbap*g |ZnZZrlhge agZlgh \br_
kblmjghkg_ m~Z, ghillgzAaih@Gls50 mmm azZl\hj _ghf ijbklihjmPBZ hl\hj_ ghf
ijhk1h)ma.
lhkljhe fZkVv m LK xkV km bal]jZ{_gZ m kdeZ”"mijk ihjlm cofgfhzizd 1 K[1]],
b kf_rl_gZ km gZ hil\hj_ghf ijhklhjmadhkblbghh]hZj{Zghf Ijbklimi m ihkljh
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bfZem kZfh h\eZr, gZ ebpZjEZghthgZedhhf IhkljHV f_ERH Gh\b KZ~
hi_a[_{_gh azrlblghf h]jzA"hf b gbe d NEaghdaL Hn2@eb g_ mq_kl\men
hAJ°Z\Zfm LK m ihkljhe_ f_  KWKIQKkM bf@kV m LK KV, 110/20kV b KV
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INFORMATION SAFETY BASED ON EXTENDED KEY LENGHTS

Florentina CULBEGC, Dumitru MNERIE, Titus SLAVICPF

SUMMARY:

The virtual transfer of confidential informationsmecially those that cause the transfer of monegivigys
proven risky. For maximum security there are o btsolutions more or less safe. In this papes presented an offer
protective measure applied to protect sensitivemrfidential data that have been collected legitiiya It uses an
encryption mechanism - decryption, particularly A@slvanced Encryption Standard). The cryptograpay protect
the confidentiality and integrity of data. It isstudy on the influence of the cipher key lengthsafety level. Greater
security cause higher costs. Applications were masiag different hardware schemes, depending orvéngion of
AES (AES - 192, or AES - 256). It shows in det@MhAES works and how it works the main operatiomswhich are
based AES.

Keywords: security, data protection, encryption-decryptingryption Standard

1. Introduction

In our modern society, businesses and other organgatioliect data and extract information for
various purposes. For example, a shop owner needwédoahgiew on which items are sold in order to refil
the stock. A more advanced use of the data may Ik external factors to the rate at which certain items
are being sold, in order to predict further sales andigptistock management. Data from different sources
may be aggregated to reveal more information. By anglyxirich items are bought by the same customer,
it becomes possible to construct customer confideptiafiles, which can be used to send the customer
targeted advertisements or to improve customer servicgheér ways. Our paper deals with protection
measures applied to safeguard sensitive or confidetattal, which has been collected legitimately [1].

On the other hand, when we consider online orders [8]siimple andURXWLQH DFWLRQ ZR
any suspicion regarding the security of money transfer fsamaccount to destination. But when it is
performed in order to transfer large amounts of money for gakim bills, for example, we should start
wondering is this transfer process safe enough. Howt @boe want to transfer some highly important data
that we want no one else to know except the petsnshould receive the information? Here is where an
encryption-decryption mechanism, particularly AES (Aaeth Encryption Standard [3]), intervenes:
without seeing it, even if we transfer money or datahalinformation that we want to send to someone is
being encrypted before it leaves our computer and travele destination where what we transferred is
being decrypted. In this way the person from the ddistinaees just the message as we send it andenot th
encrypted one. This whole process takes place witkmawing it, we are just taking it as a transparent
operation. But what happens when an encryption protscch as AES-128 [4], is not enough and our
private information is being endangered? Furthermore,dawbe prevented a hacking operation, provoked
by a malicious fault for example, attacking a bankiggtem, a miltary database and, why not, even our
medical records? As it is known [5], malicious faults @troduced by a human with malicious objective of
causing harm to the system. The protection of informagia multi-faceted problem. Since cryptography is
based on mathematics, one can prove rigorously thedniteliminate certain risks. This is an important
strength of cryptography. It is only true, however, if estaftthe-art cryptographic methods are used [6].

Cryptography can protect the secrecy and the integrigatd. Historically, these two properties
have been ensured by means of different techniques [1][@fe@ly it is recommended to always
accompany secrecy protection techniques by integriyegtion techniques, or to use techniques that
simultaneously provide secrecy protection and ingegnibtection. In our paper, we refer to public-key
cryptography, also known as asymmetric cryptographyctwinivolves a cryptographic algorithm with two
separate keys, one of which is secret (or private) andobnehich is public. In an asymmetric key
encryption scheme, anyone can encrypt messages thsimqgublic key, but only the holder of the paired
private key can decrypt. Security depends on the sgofdhe private key. The public key is used to encryp
plaintext or to verify a digital signature, whereas pphgate key is used to decrypt cipher text or to craate
digital signature. Message authentication [7] involdtl a private processing a message with a privage ke

181&) &)5:SBHEURSALAC.RE.IR CF7,0,02%$5%
232/,7(+1,&% 8QLYHUVLW\ Rl 7LPLURDUD
3 POLITEHNICAUniverVLW\ Rl 7LPLGRDUD
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to produce a digital signature. Typically, only athas digest of the message, and not the messadeidsel
encrypted as the signature. The key generation pravesdges a pseudorandom pattern generator and the
digital signature generation process involves a infaomatompression scheme [6][8]. One of many
technical solutions, this time for both generation peses-that of pseudorandom pattern and that of digital
signatures-, can be implemented based on a lineaesta] circuit implemented as a Linear Feedback Shift
Register (LFSR) or as a Multiple Input Shift Register (MISR) [9][1®dth solutions are based of the
generation of the control bits of cycles codes and titecess efficiency depends on many factors, one of
them is represented by the degree of de generatioropalirwhich decides the key length [10][11][12].

Many of the above questions find their answers in thatien of using a larger cipher-key. In this
context, the subject of our paper is the simulatioanmES environment of the encryption and decryption
processes using bigger keys as usual, conferring thisawagher security with the costs of increasing the
siicon area, the power consumption and the operktiency according to [4].

2. About AES

Advanced Encryption Standa(@ES) became the new Federal Informatidrocessing Standard in
2001 after being selected by National Institute of &iaals and Technologies as the successor of Data
(QFU\SWLRQ 6WDQGDUG '(6 $IWHU(®O ORVOLLW\D YWFXHUWRG/ RU K
computational power DEFDQ EH EURNHQ LQ D 3IHZ KRRUNHED WWODFMNKLR @D E
of selecting a DES replacement was initiated in 18@&S was required to operate with 128 bit data blocks,
supporting 128, 192 and 256 bit keys and being royade available. The selection process evaluated the
candidates based on secuyrityost and implementation characteristics. The cost refers to resource
requirementsfor implementing the algorithm on various platforms sashApplication Specific Integrated
Processors, Field Programmable Gate Arrays, Smart Cardsinasdftware. The most important
characteristic sought for AES was simplicity and algoritflexibility. The Rindael was eventually adopted
as the new AES because of its implementation effigieflexibiity and long-term foresaw security.
National Institute of Standards and Technologies agpte security lifetime for 128-bit keys symmetric
encryption algorithms (including AES) to last beyon8®2(14].

Advanced Encryption Standard, as defined by DaemenRim#&n [15], is a block cipher, operating
encryption and decryption on data blocks using a sdag. It is a substitution permutation network,
operating in an iterative manner, with a particular saga of operations (collectively described as arpund

being repeated a certain number of times. The AES apesatre byte-oriented, which is also the reason for

its performance on resource-limited processors as welhasirrent 32 and 64-bit architectures. The design
FULWHULRQV ZHUH XMdtlotsHidiffiasioddeap@@aoollV SUHVHQWHG LQ KLV 3&
Rl 6HFUHF\ 6\V Diffadtod wilxisp@rse the plaintext and key informatinto the cipher-text and

is typically achieved in cryptographic algorithm byeusf permutations. The confusion property achieves a
complicated relation between the inputs (plaintexd #ve key) and the encrypted output, and is usualy
implemented by use of substitutions, or SBox-es.

The AES algorithm operates with 128-bit data blockd accepts keys of 128, 192 and 256 bits.
Dependent on the key length the algorithm is perforbyeterating a different number of times the round
transformations. The most used implementation, as agekhe one provisioned by NIST to maintain its
security beyond 2030 [16], is based on 128-bit ké&ysS belongs to the key-alternating block cipher class
because its common round transformation is parameteomlydby the key, and in consequence both
encryption and decryption round depends on its correspbmound key.

Thus, AES encrypt data blocks of 128 bits organizeevands of 32 bits length. The number of
columns in the state is denoted by Nb and is etquiide block length divided by 32, so the nhumber ofds
are Nb=4. As we said earlier, the key length can tiakevalues 128, 192 and 256 bits, so that the nuoibe
words of the key, denoted by Nk is 4, 6, and 8 resedct So the number of rounds needed for the
encryption process, denoted by Nr, results equal #&ES8-128, equal to 12 for AES-192, and equal4o
respectively [2]. In Fig. 1 [2] are presented the threelii®8tables corresponding to the input block (in), to
the state block (s) and to the output block (out). Blbeks are represented by tables where the bytes are
mapped on rows and columns and the plaintext repetieninitial state table. The AES algorithm uses fo
the encryption process, as well as for the decryptiooegsy a number of rounds, which contains four types
of transformations, called steps, namely SubBytes, SiisRMixColumns and AddRoundKey [2].
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ing | ing | ing | inpn Soo0 | So1 | So2 | So3 Ouly | ouls | outs |ouiy:
im | ins | Ing | ings S10 | 511 | 512 | S13 outy | outs | outg |ouity3
> >
iny | ins | inwp | ima 520 | 521 | S22 | sa3 outy | outs |outio|ouns
iny | iny | iny | ings S30 | 531 | 832 | S33 outs | outs |outyy|outys
Figure 1

2.1. AES Encryption

The encryption unfolds as shown in the pseudo-cadgrdted (fig. 2) in the following algorithm

[2]:
R) S RY RY S-Rox RY S S A)
0.0 0.1 0.2 0 " [~ 0.0 0.1 0,2 0.3
,/’/ . .
S1o d2 | S13 S10 v Fuz | Si3
Si‘.C SI“C
S20 | S21 | S22 | 523 Sr0 | S21 | S22 | S23
53,0 53‘1 53,7 S373 S3 0 5'3\1 S35 | S33
Figure 2
Cipher (byte in[4*Nb], byte out[4*Nb], word w[Nb*(Nr+1)])
begin
byte state[4,Nb]
state = in
AddRoundKey(state,w)
for round =1 step 1 to Nr-1
SubBytes(state)
ShiftRows(state)
MixColumns(state)

AddRoundKey(state,w+round*Nb)
end for

SubBytes(state)

ShiftRows(state)

AddRoundKey(state, w+Nr*Nb)
out = state
end

The algorithm starts by copying the input (in) into thkate table. After a first addition of the initial
RoundKey, the specific round transformations follows, wit observation that the final round (the one
situated just after closing théor loop) is slightly different. This final round does nabntains the
MixColumns transformation. At the end, the state t@bleopied into the output table. Another aspect worth
mentioning is that the array w[ ] contains all the R#leys generated by the KeyGenerator. The
transformations which intervene (SubBytes, ShiftRows, M@ok and AddRoundKey) and which operate
on the state table are described below.

2.2. AES Transformations
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The SubBytes transformation is mapping the current siite to the a specific substitution box denoted
S-box. As we can see in the figure 3 [2], the SubByteg is a permutation which affects the bytes of the
state applying an S-box [5][6].

ORI 107120 9568|6356 | 3124 127120 | 9588 | 6356 | 314

W2 119112 (8780 5548 (2816 | N, (8780|5548 | 2346 | 118112

O3 104 (7972 740 |58 | V) (4140|158 | 111104 | 792

ond 10096 |7164 3932 |70 T 10396 | 7164 3982
Figure 3

The ShiftRows transformation operates on rows. In this gtepbytes from the state table are shifted to
the left depending the selected row: row 1 remains#éme (this row is not shifted), row 2 is shifted to the
left one position, row 3 is shifted to the left two iposs and, finally, row 4 is shifted to the left withree
positions. It is worth mentioning that every positshifted one byte to the left. In the figure above can
see an example of the ShiftRows for the case of AKS-

The MixColumns transformation operates on the statle faba column-by-column mode. This step
affects only the columns of the state table as sha@lowixfig. 4).

MixColumns ()

Soc P = T ~=] S,
So.0 50,2 | So,3 So.0 So,2 | So3
S1o SLe S1.2 | Sis 5;,0 S1e S12 | Sis
S0 e S22 | S23 S20 S2. 9',2‘2 Slz 3
S50l S3.6 bssa S33 S30 53 ¢ Sls‘) S;,3
Figure 4

The AddRoundKey transformation adds every round the curoent key to the state [15]. the
GF(2) field, addition is implemented as bit-wise EX-ORVbeén the two elements. And because EX-OR
function is its own inverse, the AddRoundKey step emgnts also its inverse round transformation
[14][15].

2.3. Key Generator

The AES algorithm uses the key K to generate the r&amdhrough a specific procedure which
generates a total of Nb(Nb+1) words of 32 bits, which famarray. The algorithm below [2] illustrated the
pseudocode for the key generator.

KeyExpansion(byte key[4 * Nk], word w[Nb * (Nr + 1)], NK)
begin

=0

while (i < Nk)

w[i] = word[key[4*i] key[4*i+1],key[4*i+2] key[4*i+3]]
i=i+1

end while
i =Nk
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while (i < Nb* (Nr+ 1))
word temp = w[i -1]
if (imod Nk = 0)

temp = SubWord(RotWord(temp)) xor Rcon[i/ NK]
else if (Nk =8 andi mod Nk =4)

temp = SubWord(temp)
end if

wl[i] = w]i - NK] xor temp
i=i+1

end while
end

Subword is a function which maps a word of 32 bits &taord which will have the same size, by
applying the function SubBytes to each Byte indivigluaitWord is also a function which permute an
word. Rcon[i] is a vector which contains values startiridp i (where i indicate the current round) from
value 1 and not 0. By taking a close look at thevalaigorithm, we can observe that the first Nk words of
the extended key are basicaly identical with thgimal key. All the next words w[i] are obtained by
applying a bitwise EX-OR operation between the previsard w[i-1] and the word w[i-NK]. For the words
which are in positions of multiple of Nk, before apayithe EX-OR operation on w[i-1], we apply an
additional transformation Subword (RotWord) xor Rcon[i].

24. AES Decryption
The AES decryption algorithm can be seen as an invepseation of the encryption algorithm. It
consists of the inverse way: SubBytes wil now bectm&ubBytes, ShiftRows will be InvShiftRows and,
finaly, MixColumn wil be caled now InvMixColumns. Ehonly transformation which is not affected is
AddRoundKey, because AddRoundKey is its own inversé [b5the following figure 5, we describe the
InvShiftRows function.

N1 o120 9588 |e3s6 | 3124 | 127-120 '95438 -63-56 ‘31-24

N2 | 8780 ‘5548 :23-16 1'9-112‘ 1‘\\ k119-1127>787-80 “55-48 7.23-16

w3 | 4749 .‘158 .111-104.79-72 | —— |ttt | 872 | 4140 |15

Lﬂ‘ 70 A103-9s 471-64 ’39-32 10396 I7164 v39-32 ‘39-32
| | Figure 5 7 . " v

The InvSubBytes transformation is a substitution box rtinge the effect of the direct SubBytes
operation. The InvShiftRows will shift to the right thecend row with one position, the third row with two
positions and the forth row with three positions. Toe 1 is not shifted. Every position is shifted witreon
E\WH 6LPLODUO\ ,QYOL[&ROXP@WIREH WPDWH\[®VOQFHDAXP\QR Q> W®& H

3. Implementations of the extended versions of AES
3.1. Implementation of AES192
For the new key generator, we take as an input thedeetg on 192 bits and we keep the round_constant
of 8 bits (the same as for AES-128). After the Key_Unitess the information given at its inputs, it will

return as output the next round_key on 192 bits aswl the next_round_constant on 8 bits as shown in
figure 6 below.
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) |

192 8

| I

192 8

round_key # * round_constant

Key_Unit

| |

192 8 next_round_constant

next_round_key | L

Figure 6

In order for the Key-Unit to be able to return the correentioned above, some workarounds need to be
done: first because we use a common datapath forpdeinmntations and because each round uses only 128
bits of round key, we had to split the next round geyeration in two parts, namely one constructing the
most significant 128 bits and one generating thet Is@sificant 64 bits. As a consequence, in order to
generate the next round key, we wil use only thetmgmificant 128 bits and the other 64 bits will be
shifted with 64 positions so that these least sigmifi bits will now become the most significant bés,
shown in the next figure [7]. Furthermore, at every threadsuwe will generate a complete new key data
as the standard defines it. To implement the aboveioned strategy, we need to separate three caseas. Thi
is why we use a flag on 2 bits, which will trigger tee of the first 128 bits of the key data when thgifla

0. When the remaining 64 bits concatenated withnikwe 64 bits wil be used, the flag is set to 1,,and
finally, the flag is set on value 2 when the thirdec&striggered. In the first two cases, all the four ofmat

on which AES is based on are performed and, in the witis¢he flag set on value 2, there are no operation
performed except the simple EX-OR. The three cases aietattin the above figure for the flag 0 on the
left, for flag 1 in the middle and for flag 2 on the rigfig. 7).

_ i
1000

—

!
J

>—p=’

Rkz Rkz | Rkz
Figure 7

For the key generator decryption, we take as an inputdy data on 192 bits obtained after encryption and
we keep the round_constant of 8 bits (the same as f8rB). After the Key_Unit process the information
given at its inputs, it wil return as output the neound_key on 192 bits and also the next_round_aohst
on 8 hits. In order for Key- Unit to be able to returncberect values mentioned above, some workarounds
need to be done: first because we use a common tafapal implementations and because each round
uses only 128 bits of round key, we had to splitrtbet round key generation in two parts, namely thet mos
significant 128 bits and one generating the leasifisgnt 64 bits. As a consequence, in order to geaerat
the next most significant 128 bits and the other@l Wil be shifted with 64 positions so that thesestn
significant bits wil now become the least significdoits, as shown in the figure below. The three péssib
cases are depicted for flag 2 on the left, for flag 1eémtitdle and for flag O to the right.

3.2. Implementation of AES256
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For the new key generator (fig. 8), we take as an inpeitkey data on 256 bits and we keep the
round_constant of 8 bits (the same as for AES-128).

' '

256 8

[ |

256 8

round_key ¥ v round_constant

Key_Unit

[ |

256 8 next_round_constant

next_round_key | L

Figure 8

After the Key_Unit process the information given atinfuts, it will return as output the next round_key on
256 bits and also the next_round_constant on 8bitshown in figure below [7]. In order for the Key-Unit
to be able to return the correct mentioned above, samiearounds need to be done: first because we use a
common data path for all implementations and becaasé round uses only 128 bits of round key, we had
to split the next round key generation in two parésnely one constructing the most significant 128dbits

one generating the least significant 128 bits. A®m@sequence, in order to generate the next round key, we
will use only the most significant 128 bits and dtker half will be shifted with 128 positions so thlatse
least significant bits will now become the most figgmnt bits, as shown in the next figure. Furthermote, a
every three rounds, we wil generate a complete newdkéy as the standard defines it. To implement the
above mentioned strategy, we need to separate tves.c@kis is why we use a flag of one bit, which will
trigger the use of the first half of the key data whenifia@and when wil use the other half when it has th
value 1. In the first case all the four operations oichvAES is based on are performed and in the case with
the flag on value 1, only the S box is performed, axr@ed by the AES standard [2]. These workarounds
are described in the figure for the case when the flagois the left and when the flag is 1 on the right (fig.
9).

]
| sBox | sBox | 2555 >
[ sHoow ELN -"‘
v b4
3 [ L»Yf- ﬁ ou:;‘
[Reon 1l Ni‘ [ Reon | o—;
v —— '
pd 43 |
x|
>4

=

111

Co—

[
[

il JUO0 {00
Rk2 Rks
Figure 9

The decryption process (fig. 10), is similar to encryptimcept that now we use the least significant

128 bits to generate the next round key and the sigificant 128 bits will now be shifted to the righith
128 positions in order to concatenate the new roupddkehis most significant bit [7].
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Figure 10
3.3. Design validation

In order to verify the final results, a test bench modigs designed. This unit contains the input vextor
(the key data, the plaintext and the current outptat)d@nd another unit called ‘aes” which implemelms t
whole algorithm. The correctness of the design wassasseusing the table vectors from the AES standard
[2][3]. If an error occurs in the first round, it will be propgeghand amplified to the next round and so on till
it reaches the final round yielding completely differesgult [7].

Another test strategy would be to choose the pldisad just encrypt it with any encryption unit tha
was valdated, then get the result and give it asnpm for the decryption, in this way the result from
decryption will have to be identical with the finddiptext. Another important aspect is the fact thithal
operations for the current round are done in parallehéngingle clock cycle, for each corresponding round

[7].

4. Conclusions

In this paper we applied the concept of encryptiondawyption based on the length of the key, from
here resulting different kind of hardware scheme dependitge AES version (AES-192 or AES-256). We
also presented in detail how the AES algorithm wdnksy the round keys are generated and how the four
main operations on which AES is based operate. THe ddsign was implemented with success for 192 and
256 bits key, this being proved by various input dakéich were encrypted using different keys of 192 and
256 bits and then the results were given as input dorygtion, so that in the end we got the decryption
result identical with the input data given at theitwing of the encryption.
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VREMENSKI EKSTREMI | PRIPRAVNOST LOKALNE ZAJEDNICE

7TDWMDQD!y XPBDBPIQ 9XpLQLU
tatjana.cumpek@duzs.fjovan.vucinic@vuka.hr

63%4(7%.

BURFMHQD VWDQMD 81 RYH PHWOQPLR & H PSR M dt Br&dh inivh &izividen -
AR4 [@ iz 2007.g. W UGLOR MH EOLVNX YH]X L]JPHY X NNOREDPQLKI Y DWR@WNLEKMER Y
MDYQRVWL GD iUH XSUDYR JORNEDOGQR p]DaAMR K OWMR QOIHQ ¥ NWK. XREIUWOH iMRa D
GHVHWOMHUOLPD ,]JYMH&dUH VDUBHORNGB GWRHWVR G DWQREHI X VEYAPWH K RS GLOD RIY
PDQMD NDR L WR GD YUHPHQW\NWLH HNNWW UHP]L NS JB GORIND YOQMDIMM Gl BAXL FXX
QHNROLNR |DNOMXpDND GD B RQNVMMN DX VO/DIBENXO HIDL pNLHKP B Q MOWRHYHYWH O UBILF L NS
VWDQRYQLaAWYR WH GD MH QHRSWRW® @R/ %/DLBRIH@DAWMNLYDMH G XBWYHQH ]D M|

.OMXp QH Vigmenskii ékstremi, klimatske promjene, lokalngdaica, prirodne nepogode

WEATHER EXTREMES AND READINESS OF LOCAL COMMUNITIES

ABSTRACT:

Fourth Assessment Report (AR4)from 2007 by the rgggeernmental Panel on Climate Change e IPCC
established connection between global warming atié¢ree weather changes and disasters conclutieiggiobal
warming will make heat waves, droughts, floods, atiter extreme weather events much more commoheidécades
to come. In spite the fact that they go easy otegtants in second published report - SREX, thecalme evident that
risk of climate change and emission of greenhowseapncentration have not diminished.

At the same time there is increasing uncertaintyudtsome weather extremes and recommendation about
employing measures for managing climate risks ae@aring local community for weather disasters bethey occur.

Both Reports agreed on facts that follow: greenleogas emissions reductions are more urgesks of
weather extremes are greater, preparedness arataoesilience is required

Keywords: Weather extremes, Climate changes, local communiigural disasters

1. UvOD

0QRJL VYMHWVNL NOLPDWRGR]X $GRJQRULD ® DG B MH REDOQWRX HY WR ¢
PHAULK VSRUDGLPQLK L QHRpHNQY INDNKR YQ B R MGMRDOLEGH W R BEWEL I PID
RG WDNRYLK QHRPHNLYDQLK YQH PHPUN XK ORNNWI HPDJ MMRW R SYOR
YLVRNH WHPSHUDWXUH DOLNLRGQIRWB NROLNR VWRWLQD OMXGV

%URM VWDQRYQLND MH X SRUDYW) ]LQDWODVWNMONWXUD WY MHY QR A\
QDOHWL RELOQLK SDGDOLQD NOGDH NVOQWHADAQIAR YAUMH ORI D BN D Q
podizanje razine mora ili zakiselavanje oceana,tjgraj globalnog zagrijavanja na floru i faunu, krajeje

viiemH SULSUHPLWL VWDQRYQLAWRBDQRWRWH UL]JLNH L QDGROD]HUG
6YL NOLPDWROR]L VXJODVQLXWYYJWHEGR B {iiD QOREYDHIR MBJU LM
LOWHQJLWHWX WUDMDQMXV XpSRIW DIORLV \M DrivRdivesksisRvR.(UPHD NRMI
8 RYRP UDGX NRULVWL VH SRMDPDFDMPR UMNRR MHNM W D bl @ DK | ¥ URK
QLVX XRELpDMHQH D LPDMX MDWHWDRH ARVDGUHOBQXH 3ISHRMXMWNACSLP DV
QD LVWX SRMDYX DOL SUDUHQXMNVRYIGVR LI RFGIHPMH QVAWABEHULRG +
1HRYLVQR R SRWSXQRP VXJODORDD LADWMHWXUEGDMNNDXU DN QICAD \S R N
RVLIXUDYDMXULK GUXawDYD DplLiQ MK @ PHB \WNH KG Bl N\] /HQI BBEV. Y XIG b
zajednice

7TDNRYyHU MH pLQMHQLFD GD MR& XDISNDHNWHW K DY [LRD RS RIUHDWXNDV
NRMRM MH RGJRYRUQRVW YHAREBGWUBWHRMB HL D ADR\RW D NGRRRYD. K
dielovanje snaga i resUV D I1HRVMHWOMLYRVW SUHPWUGRNIXOQRREDDON
SRPDQMNDQMX HPSDWLMH XVOYMHW®VWY.BENRGWB Y YRR IDU D=0 M
trend globalne neosjetljivosti za lokalno. Udari ngguta su za ukupnu ZdjGQLFX APDOL3 DOL VX

1'UADYQD XSUDYD ]D ]|DAWLWX L VSDADYDQMH 5+
2Veleufili % u Karlovcu
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ORNDOQR VWDQRYQLAWYR 2W>SH®MR JIORADYW NHD GI WHHP HIEDRANDLIMBILKD

QHGRVWDWDN VUHGVWDYD SRFRMD ]D9BBGIR SJERJIUWE XDLQH ADX (M

elementarnih nepdd GD L QDVWDOLK AWHWD HOUD QDIPIQH MARWD H 1Q B NRI®D k

RGUHGLOD SULRULWHWH L NRAQHW R VOWLML) ORAM B LD KM DRINQ DI LD §
2. 35%$0(1-( 35,52'1,+ 1(32*2'$

'RVDGDaQMH SUDUHQd4aHa PasdébddR theyLujecQjil KiRalskih promjenaotpepo je i
DNXPXOLUD SRJUH&NH

THPHOMHP GRVDGD&aQMLK SUHGYL§DRIVMDX LX SOREJDP H \WDNMHD PRBRXILH
YUHPHQVNH QHSRJRGH L X NRMISRMDB GO S8 RES&ApdGplBm pdriasl W L
WHPHOMH VH QD OLQHDUQRP SURAGRMXL YU HRHMWKNLIKY B © MM WS K\
NDONXODFLMX NOMXpQRJ OMXGWRNRIQRIPREH QENDD QRN LQ M N XS OMID Q
i globalnog zatoplienja. Upravo to je i pokazaladguStefana Rahmstorfa i Dima Coumoua u koju su
XQLMHOL NOLPDWVNH SRGDWNB S$HYURBH@XANHRMDVIRWMH LD WA N
LIUDpXQDOL YMHURMDWQRVW YWWRHQWBNRKMD 8N 8 QNI B LVODAWOSH NR
je pokazalax V YMHURMDWQR&UX GD VH UDHNRUGWORRPHOXNLP IWER
Moskvi nikada nie trebao dogoditi

2GJRYRU QD HYLGHQWQX SRJUHANKQNRMDV MKV ®YRIQHI®B WR G\ U
GMHORYDQMX OMXGVNRJ IDNWWODDNGHQIPREDSCLR RF W R BDGMBI K MB NI
2YD LVNXVWYHQD PHWRGD W MPRPWNM¥HD Q LGD)XQ BERVMEDS D R B HXURILR
SWDQRYQLAWYD PDWHULMDOQ@LKRG NXOWNILKY IQKH GRE DI O W B WRONR/C
VYH MHGLQLFH ORNDOQL SRGUX#QH LPH MR QO R RHN LWDRR®SU DY HL
QD VWDWLVWLNX L PRJXUL REUD]DGRERQQMONOIPNDIV VNG H 8D R RKMb
PRAHPR ]DNOMXpLWL GD VH UD®RER 3RWGINRM D DQDMP RQW UKSIR H

8SUDYR GD EL VH LIEMHJOH RMDLINVYWH. S\RYU HRNHV Ha B. Gkbnpédvridd. R X O D |
GMHORYDQMH DQWURSRJHQRJ |IDNOWRUIRYWMH IWHVIRDMYRDODMDPB XY
rezultatima.

7TKRPDV 6WRFNHU MHGDQ RG VIXSDRB8OVOMHRGBWRPNWHQ Q HYXLYROD G LS
ILILNX 6YHXpHODRXWRYXFDUVND ]JDNOMXp INRDMHR GNOHRWL B 05 INCHRDY W |
]D RPHNLYDWL MH GD UH VIDWBBS®IRWNLXYQDBMG QGRFY KEIHBAKIM? O MH U
svieta.

=DEULOMDYDMXuUuD MH L W Ynh@deMiobal vBrDing: iR WM&kiRoKd2rtafh krids of exerem
HYHQWY ZRUVH:® JOREDOQR ]DWRSP®MHLQMHN VNNRMH QWHP RY UH PRI A
ekstremnijima).

'UXJD VWXGLMD DPHULpNH XSUDSKHUDLW L$REPD Q L/AHIDMWIERIGe$lVE B R V
XSUDYR JOREDOQR ]DWRSOMHQWHH 8 QM HDOREIH RG SIRYGRUNXPM X QB GLNV H
eksplozia koncentracie peludi te sve intenzivaiergiske smetnje kod velikog diela populacie. A&

in meteorolog dr. Martin P. Hoerlifgf VWUXpPpQMDN ]D NOLPDWVNX GUQXBULMWM.
JOREDOQH NOLPDWVNH SURPNHEH QPD M NEHD@H KRDIKDAHO H SRV OWWH
SURPMHQH X UD]JOLpLWLP GVMH®R YMH D Q Y@itRAANNDDM o] ife fsl B ¢agfiji O L
SRVWDOD XRELPpDMHQD SRMDYIMX KWD PHRAN OLPOR LWH. GRRLYDRG (
REDOL NRMD LPD NOLPX VOLp®X OHGLWHUDQX L VMHYHUQRM $IUL
'DNOH X SUDUHQMX YUHPHQVNLK HNVWUHPD SRWUHEQR MH

1. +tSUDWLWL LK VWDWLVWLpNL D SRWRP

2.SURFLMHQLWL XpHVWDORVW WDNRYLK DQRPDOLMD

3. tova kretanja svakako ne pokazuju linearni tretr upravo na ovakvim trendovima temeliena je uputa
'UADYQH XSUDYH ]D ]DAWLWX IMBP SDUERFNDHMMH XRI QR HH Q R WAIH MINDOQ |

Republika Hrvatska prema gospodarskoj orientiranostpelpprivredu i turizam ulazi u skupinu zemala
NRMH VX RVRELWR L]JOR&HQH PHHQI\DNLKYQNF VERNPMHGLFDPD YUH
AlH YODGDPR RQUQADAPRFH GRIJDYyD?® QDVORYQLF D RWOHR YRHPHUQMH JV |
MHGDQ RG QL]JD VOLpQLK ]HNOMXMNOIRND ANVRHMQLR R SV \QOMH WYWRIVQWDN Vp |
-DGUDQVNH REDOH QDNRQ SR&UHXWDPEMQIKDQDPS B QNKXB GQVIHNRUD
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LOL SRYUUD QDNRQ PUD]D LOL WHApYD WNMOH SUDRUREG K HIMSMEYORF
nepogoda stoga ima direktan utjecaj na ekonomskieacsituaciju te ostavla posliedice na primarnoj
gospodarskoj grani -SURL]Y R G QML nK Qb htie 'Sdrdd & vatrogasna mijera i nisu destatn
RGQRVQR QH SUHGVWDYOMDMX GXJRURpPQR UMHaHQMH

8 SURAORP VWROMHUX UD]LQD RFBHGKDVHBR BB QDL PMAV DL DR WRNRY |
JRGLQL ROXMH SRSODYH PRMYHH RLORMRQD XOQMDEGALOLLNDRYERL RJIU
hrvatska konferencija o vodama)

BURPMHQD NOLPDWVNLK ]DNRRLWRWSARL E RPERULLYQHN X >SW R M WHR LX
ROXMD L vXabD QD VPMHU JQ® YeQbjvuYadudhiy wernémskith ureral) &/ sty W U
WRSOLQH L KODGQRUH 3UHPD WY I(A @G ROADM@IPE Q@ NREFS YSYIHD (QHAHWVDR B
ekstrema ne bi trebalo biti.

$ WUHQG VH GDOMH SRMDpDYDQ]BYRIBRIRWMIRY MHN WRMDYRIQPID LHRALI
GLRNVLGD L YLAD NRQFHQWUDRYMOQSK RRENDY WH: WDV QB LGB YADRAMI
MR& YL&AH HNVWUHPD

3. 8y,1&, ./,0%$76.,+ QBIENAUHRVATSKOJ | PRIPRAVNOST LOKALNE
ZAJEDNICE

Naravno od svih trendova u promjeni kime nije izazelrvatska.

Temperature zraka: RILWLYDQ WUHQG RGQRVQR SRMNRYVAV JUDNOG QMK LYXGE
SRGUXpMX FLMHOH +UYDWVNH EZGMBRERWWD RD @ B OR VLIRIEDLOVNRR d] D P&
YLAH X SRVOMHG.QMLK JRGLQD>

8 QDFLRQDOQRP LaYrndwd $X da+j® zbog ubrzanog zagriavanja atmosfgueslednjem
UD]J]GREOMX RG SRpHWND \B\® RDIMKH R GX. WD YIRE IGHWHHAM QQRD QWY R
Zagrebu,6 uGospi X L &ULNYHQLFL X +YDUX L X 2VLMHNX

2ERULQD WUHQG JRGLAQMLK NMRORy L\QAD RERQMAH WIRNMINXMH QW
SRGUXpMX +UYDWVNH pLPH VHIRQ R B LG OGNV MUHI@EGEH QOF LSRRV M
Jadranu.

SRYHUDQD NRQFHQWUDFLMD SBQRQ@RMMY WDRNONRPN SIBHHEDNO HV F
VUHGLQRP RYRJ VWROMHUD UHP@HAV IDVOMRR M CHUHH | D MUHIWIID YED/QR IR RAUHL
negativan utjecaj na ljudske aktivnosti i zdraviedjéti na pr. Srnec i ZahQRY LU 1R JORE
]JDJULMDYDQMH QH PRUD LPDRGXERH I/QHNYRWOQH 8 MHHU i NR) MOD $R ¢
OMHWDU SURFMHQMXMH VH GDVDHDXQIEXEGEXLQF NUKMHWDLMRRD PIR
(XURSX D QDMY Liadié sQAuaRtkbr(IR OCGAR Gd@nari).

IMHWL MH MDpDQMH YLVLQVNRR &MWMOXD GRPE B HHQ LM H.] R D\GM I DH L
VMHYHUQD NRPSRQHQWD YMHWWL S$MHWEGL {JBSIDGRRMN BNHWYDD G
6QLMHJ ]D RpH MlgbbaWblzakbpier(z Dodnbsno osjetan poragpeeature zimi

GRUL L GR SURPMHQH X SRNULYNQRV WIQ MHEBEQRKRU RSRNWWD Y MpIm KV W L
(XURSL 8 QDAa&LP NUDMHYLPD VRARDUMHOMUYRMW\RGRM RPR XQOWBRIWR YL
predjelima.[6]

=DawLWQH PMHUH

2VMHWOMLYRVW |DMHGQLFH IRENMWRLYMDNVWIDS XHNRTHNRQIDNON R XD H\
HNVWUHP SRIJDYD WR RGUHVHQRNDBRQU XJIWH GQDF3D © M B MHX WM DXYJ |
priagodWL L SUXAaLWL DGHNYDWDQ RGJIRYRWLV)DR VERUDWMW B XRIG EHD \(
socioekonomskog sustava.

J)DNWRU SULODJRGEH ]D 5+ SUINOL QWD @& DQLGDWWNDIR YOHEWQYRPVR
Ekonomski pokazateliVX VODEL SRSXODFLMD NRMD DR Hp SQUUW U HRIWRY X V.
VWDQRYQLAWYD D XSLWQR kd je LRaviatBisp/l Fa MoRE galihi trigovadd tidnvidt  +
]JDOLKDPD 1DFLRQDO YHOMDpRDpND®KI)REQLK UHJHUYL RSO

Za agrarnu lokalnu zajednicu (kakva je Hrvatska) pasgedremenskih ekstrema, koje mi kvalificiramo kao
HOHPHQWDUQH QHSRJRGH RGUDBDMWO MENRBLEBRUGNWSIR SQIH PSR
LJODAHPR VWDQRYQLAWYR VIMIRWHR VWYX G LIWITREL |D@LX SD/ND GNDXO 2
XJURI]D L ULJLND ]D VWDQRYQLAWYR
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UN ova organizacia za hranu i polioprivredu (FAQVWLpH GD UH YLAH FLMHQH KUDQF
VLURPDEAQLMH JHPOMH QD XYRFDVURRE[LQDLpL GDSRVUWRHYGHRAQQR WU
uvoz hrane, dok je svjetski prosjek sedam posto. &igsj ciene hrane, od svibnja 2010. do svibnja

J SRUDVOH VX QD VYMHWVNRP WUaLawXx ]D

Nesigurnost koja proizlazi iz poloprivrednog HNWRUD NRML SDN VYH pHadoH EL)Y
vremenskim ekstremima, kao i nepripremlienost strategijerazvoj i potpore u poljoprivredi te sanaciu
SRVOMHGLFD UH]XOWLUD QHVLERG GRREBXBGQYRA KX DLQRAWINERQRB]
QHSRYROMDQ SRORADM NDG MMHMIXYB QWD QXD YV SRWREIQ R W QFRYHK A
ovog sektora prelijeva se i na ukupnu zajednicu.

'UXJD JRVSRGDUVND DNWLYQRVW WRMIURIRYRIGDME WXXAVWDWH Q£
LOQYHVWLFLMVNH NOLPH W X UHL \XVQIDhbSNDL MS-RYQHXGED Q@ L M) LIRINDRoFD NIBIMR
VWUDQRP YODVQLAWYX WDNR RSIRYWN DKQU RD MWOINLL W,)OW L HIRFO MEH. UUHH
SRUHPHUDMLPD L YUHPH QsteNdi® brijtihvohteljHoRidi RD/renferidkim nepogoda i
XODJDQMLPD X WXULVWLpPNX KR{HEDXOMBEYVMHDBROK BHEMWHUXINGV WE
QD NRMH QH PRAHPR XWMHFDWL

8NROLNR VWDYLPR X NRUHODLFLWX YSRVEE QRALNXDG W XGRAHHIRH WD N
LIDJRYLPD L RVSRVREL ]D EUGED VHPIRU IV @ MBI WS RWLO @ Bl GVLIFRY ILWKDH W Q
L GD MH UD]JLQD UDQMLYRVWID pYX®DQ HMUWPBIFKR.WD ]YLMRRB PaWHRJ H
VDQLUDWL SRVOMHGLFH XJUR]H®D MVWRS REXQUR I SRIIAMDD RGARD YXO G
HNRQRPVNL L SVLKRORANL

Koliko god nepopularan danas bio naziv ekonomskEROLWLpND |DMHGQLFD QLNDG QLM
AWR RYD VORAHQLFD ]QDpL (NROQWRPUIWD LJIRRASRETFD MHWYRH REOD N
SUHYODVWL RGUHYHQLK SROLWLUbpNUKMHREFQME SROHWWNH) XXW RWE
XWMHFDM VWUXNH L SRVWDRR @bgHjesRale SR i@dlidthey WW UWLQPNHRU KW H B H
VWXGLMH NRMH EL MDVQR GHIUQLBEOUD WRNQX &R AV QWIBIQ M D\
SROLWLpNRM RSFLML 3ULJRGQHUD®WH DVWWKH YIWIX WX ]l RQDV XP [5BR IO
A6WUDWHJIJLMDPD?® VPR ]DPDJOMLY®GDW DQNDG RNRWD D NR VN/RYOINUUXHNNHPL
SURSLVDQLP URNRYLPD X] SRLPBRVHWGRDWHDG HQED LDR G JRDY RUW®H/ X
LVSXQL %MHADQMH RG NRQNUXWSQMHYDERUPRY DPPRW MH RWRF QH |
]IDSUDYR QH pLQLPR QL&AWD YODWGRRDWH GD NPRI XL GOMERNRWNVNNIU L]
AVYMHWOR QD NUDMX WXQHOD?3

OHYyXWLP UD]OR]L VX SXiGdnigviageQad Shdmd apacitets! RH+ naprandd-benefit

analizu ulaska u EU, postavio smjernice razvoja fdidvda imamo resurse i potenciale. Sada se ponovno
YUDUDPR QD NOMXpQL SUREOHPM) D®H HIHKE UQNRR L WROSWRMILY HPHH ¢
QHXPLQNRYLWH GUAaDYH 7HN WDSAOLRRRAMPR/\WSRQDRQ SR XGRFDR Y|
LVWRSLWL X ODELULQWX GUAD/VDQKSKBWYDY SR YCH FOWDL UMY BX pUL D NLRYAL °
dobiti valiane rezultate i otvoritipe/ UD]J]YRMD 7HN WDGD UH VWUXDb @RDPIOYER Y Bk
QD WR NDNR RGJRYRULWL L SULSWESBDWILHVH @QDUKpPpEQWH NRIYRIMHHI R
VH YL&H QHUH VNULYDWL L]DORDISVWWDND L JRPLODQMD SDSLUR

4. 2$./-8y$%.
SRYHUDQMH XpHVWDORVWL Y U HPRIQWANIMX H RRAWHARP DSORUWQ P @R
QHRPHNLYDQH WH P S laddiBcie XdinRdtatudicR N Iratkdm wremenskom razdabljgiremno
visoke temperature lieti (preko 40°C u Kninu). Ove pojarage i nagli pad temperatura zimi i zamrzavanije
ULMHND LOL SDN YLVRNH QPGB HGXODMWXIEAQ R 6HPQGWERKOMDDIFRMIL N
SWLFD L QSU ]DGUADYDQMHUIRY B VMHORKSXR®LFQXHQODE XNGHRNDP [N . C

8 SRVOMHGQMHP GHVHWOMHUX X@D YYRKGRHREPXEQ GRLX -NX DU WK RINA
KLGURORANLK HNVWUHPD VXa®RBIODYD LL] JRGLQH WHHU L
*RVSLUX MH ] DlEthiOinikidnd (Q96D-3005.) za mjeseR & X M RAY5. godini i iznosio je -23,6
°C D X VYLEQMX MH YHU |DELCRMBLEMHQ DSVROXWQL PDNVLPXP
1DADORVW LIQRULUDPR XpLONXHHNOWPOMWMNHOSBROWHDQOH YMBRJ
zajpdQLFH L PDQML EURM VWDQRY QLMD VDMHN R yNHRQ RWHRRQ 8 USFOMLE &
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]JERJ pHJD VPR L]JUD]JLWR RV MiEW@Mky RajddniceD RYiMding Deiddodednativad QR
NDR AVOXpDMQH3 QH SU B nalizitdjti pddacQ Mata®nd L digar@irali @nhoMititingja i
XUHGD NRML VXGMHOXMX X QD WQHHLHRM SRIREBH RDX\PILEIF L R EXXV IS
DQDOL]X QLWL VX GDOL VPMPIUINHH 7ID MR LICAD RR QI H\W RE MX |
SRSXQMDYDMX SROLFH L QHRMMHVXD GRWRFROGMHW\DN LRXIJFDN DOL
BUDUHQMH YUHPHQVNLK HNVWUHPRDL SRIWSXR RDQ@ER®N P XOdERGHD MH G
DGHNYDWQLK PMHUD ]DAWLW H /W POQ R Q@IGIVVY R p DN R D I UKMXp WP
Stoga je krajnje vrieme uvezivanja klimatologa, vagirgospodarstva, polioprivrede, lokalne samouprave i
pratitela pojava - QDFLRQDOQLK L ORNDOQLK INDXNRY LEGLW E MHGELAL D D RS/
nepogoda i "M XJURAHQLMB USROG PEOIR + JIRVSRGDUVNL Q@R @B W B RN
SRVOMHGLFD QHSRJRGD GDWW YiltHy QYCPQGIRVRWIH 8 R GD SUDMND QIMIX SR
ORaH VH VORERGQR UHUL GD NWHIHADMHH QAW DGARH DLYNDOD IRBI QOURINW |
VWUXpPpQRP PLAOMHQMX L QDMpNEKHSRMW SHRG XNMW GRIHROQ/AD % B Q V\U
2VLP a4WR VPR L]JORAHQL YUHPHQRR L®DHWNWD HB MHG QAR G WIR QL
XSUDYOMDpPNH GR ORNDOQH ]DWMGQISAH SWHFRR DU M4 OR.D & MIHQ N/F
LJORAHQD SROMRSULYUHGD WRUD]DVM L] BORINIDED Q DV YWUWX-H@&GIDEBL Q6/ W
multidisciplinarni pristup, kreira i razradi mjere na k@i se temelji brzi oporavak.

1IDUDYQR RYL QDOD] WU H E DQMDX dbditywhi beg raylexdN B pdsebrid Baje hRama/ koje |
VX LJORAHQH XJUR]DPD LOL WUSH XGDUH YUHPHQVNLK HNVWUHPD
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<B;J:PB3? D:H IJHN?KBHG:EGB JBABD IH A>J:<4™MJ:L:J:
JMJ:EGH3 IJHBA<H>5B

‘h[Zg P\_1Zgh¥b,Zg P\ _Idh\bj,Z]Zg P\_ldh\b,

J?ABF?

M jZ"m km jZafZljZgb mkeh\b m dhebfAijdbA] {mldhV¥ZlglgbaZpbshf H\b mkeh
g_klh bama_Igh I_rdb Z aZol_\b azZ\gfpbdgbgbhehra\jozZhi_jZpb+Z k\_ kljh beb i
h\bo jZ~gbdZ +Z\,Z azZfhj b dzZjzdl_jbkghedpza Zh [hm2&dIh4Z dheb mlbgm gZ jzZ" |
ih,hijb\j_~gbf fZrbgzZfzZ bfZ azZ pb, "Z mag@hkl gagZddd_fZ b ij_"mabfzfz f_jz
ihijzZ\,ZfZ mkeh\Z m dhebfZ jZ~_ jZ~gbpb

D,mgg_ j \phjZpbe_ p_eh] I_eZ \b[jZpbes_jmdkd_fmiBpdZe+gZ a™jzZ\,_ [_a[_"c
a“jzZ\,_ gZ jZ"m

VIBRATIONS LIKE A PROFESSIONAL HEALTH RISK ON FARME RS IN
RURAL PRODUCTION

ABSTRACT:

Conditions under which the agricultural machinepemtors work are discussed in the paper. The subje
conditions are usually extremely difficult whereasquirements to precisely execute technologicalratmns are
increasingly strict Therefrom, the operators egardatigue and vocational diseases. The objecfitteecanalysis of the
factors which affect the work of the agriculturadchinery operators is to communicate and indicatint out and

undertake measures subject to improvement of thditions under which the operators work.
Keywords: whole body vibraction, system of hanghrm, impact on healt, safety and health at work.

1. M<H>
Pb, kbkl_fzZ azrlbl_ gzZ jzZz"m «_ Kkij_bgbYlb{b\tY]fz,ghktgbdZ beb jZa
ijhn_kbhgZegbo [hjghnkllbbbhgZegZ [he_kl Kk ijhmajhdmebf *mlbpzZg_fihkj

ijhp_kZ b mkeh\Z jZ*Z gZ h~j_{_gbklzihgeh¥bfbihZ b_eZlghklbfZ gZ hke
hihe_eh ebp_ bfz k\hekI\h<i{pFmhBgBdfhe kI «_ [he_kl ijhmajh@ih\zgz
hrl ., fZ fbrb,Z 1 _Ib\Z dhklbem alghphygbodlgfgbo km~Ah\Z b g_jZ\z
ihke_~bpZ jZ~Z kZ \b[jhZeZ|bfZ ZiZpZ\bbdbebZZbdE<Z ijhba\h”_ ehdZeg._
\b[jZpbdZ~rgh Zg]Z h\Zf_ ih,hijb\j_~g_ f_oZgbaB[jEpbe]l gZjtkr_ahgkdb m
jZAZ jz~ gZ hi\hj_ghf ijhkihjm g_~_nbgbkXfhZ\j o ijEi®Zg iheh Z+ | _e
hAkmkI\h jZg_ A“beZ]gha_ b kljmggkI\Zj@Zfmbemikepbs az jZa\he [he_
ijhn_kbhgZeghf _Ibheh]behf
M kz\j_f_ghe jZIZjkdhe ijhba\h”fb jZ®dZgbah\&a)\ghiZliZjkdZ Zdlb\g

imjZegbf mkeh\bfz ihA"jZzamf_\Z k\Zdih}igiibyh }mlih\FZ pZ gba Zjdbdthiij b
ijbizAZem,_ ijbd,mqgg_ fZrbg_ fhlhdmg2lkVWkih| fhihigz | _kI_jZ ijkdZebp:
[iZ\Zjkdb ZeZl b ~jm]_ \b[jh ZdIb\g_ibaiip\j ~glZfhloZgbaZpbe_ dhehf m
jZ1Zj m jmjZegbf mkeh\bfZ «_ m ]jZpopZgZ hIZjhki 1jZzdIhjz _ ih\_,ZgZ

1h~"bgZ h» Jh~"bg_ Z ijhk_qgZqgbdjHErbigzd s ij_ dHll]. jnfEgZ
ba\hjbfz kljmqg_ +Z\ghklb m Kjfbebdhk_ _dk&hlhjZ dheb km ijhk_
jz~rgh zdlb\gbh baf_{m b KZIb Zh dgZ qZ+Zlg filbpZes gZ a”jzZ\,_ k\hsb
[12].

lhezZza_,b h™ hkgh\g_ ijhn_kbhgZeg_ obipdaef \dh{E lgZ hgm\Zfm a
,m~b m ijhp_km jZ~Z aZd,mqgbeb kfEg'ZjhhkrebhalgihgB[g_ ihimeZpbe_
dhezZ k_ [Z\b jzZIZjkdhf ijhba\h”fhf gZ nkhoikd¥Z ghikbY g_ ihlj_[_ Z qgbe_ -
ij_imrl_gh 3[hlm” beb g_dbf 3\brbf kheZf&EI'b MajiZtmgb _n_dlb \b[jZpbe-.
] _g_jbr_ f_oZgbazZpbezZ m jZIZjkdhe ki\hodfhZ fi\gBf dho_dlIbfZ mlbgm gZ a

l<bkhdZ | _ogbgdZ rdheZ kljmdh\gbo kim~AbeZ Ghbr
2NzZdmel | azrlbl_gZ jZ"m m Gbrm
5NzZdmel_| azZrlbl_gZ jZ"m m Gbrm
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jZ1ZjZ 1Thj_~ Ih]Z m jZz"m km ijbdZazoggbdj\bgkpllrdban ijhp_km _dki_jbf_
bkiblb\ZfzZ gz j_Zegbf fh"_ebfzZz gzZklg2bohlihdht jdhkZqgbpb e_{ghe dt
[jbf_j azZ 1jZ\m fhlhdmelb\ZIhjm fihlhjgghedhf kjZMZ kZ 1jzdlihjhf kZ &
ijbd,mggbo fZrbgzZz dzZh b f_j_ ij_\_gpbe_

2.<JKL? <B;J:PB3: B > HA<H4?7G? <J?>GHKLB

Qh\_d «_ dzZh km[e_dl m kZ\j_f_gbfbmkgHA\bfdkilzgtdZly \b[jZpbeZfZ dh
fhlm JjmibkZlb m 1jb dzZIl_]hjbe_  kZfhih[\b{jEZpbeijbgi ikbohnbabheh
ZglZ h\Zfm b ijbgm~g_ \b[jZpbe_ [_3 Id@hhbalfpRreghmhdhebfZz jZkihezZ _
f {mgzZjhr"gZ g9gZmqgh kljmqgqgZ <Z\ghkl ,hfZbabpjfiZ odpplardbo Zezlz
aZ[jbfz\Zem,b a[h] gq_]Z >bj_dIb\Z_\jh ik dchgdQ2M4eLX[5][6) dheZ k_ h~ghkb
gZ baeh _ghkl jz~"gbdZ jbabpbfz dBpthegzkdZomh hz2 nMdh{_f_ fbgbfZegbo :
aZrlblm jzrgbdZ m |lhdm jZz~Z dzZ"DbfEmdtbebelyZ kgl sjbabpbj_dIb\Z ~_nbg
\jkl_ \j_~ghKliEgbgg_ \j_~ghklb baeh _ghklb EbW *"DbadgzZl* dkkimo jZ~gbd g_
[blb baeh _g m Ihdm f_]h\h] jZz~"Z b bdehggh¥ld} gink "dk?ov bagz”
dhebo «_ ihkeh”Z\Zp "m zZg "Z ij_"mjaf ah’KIMAEZjZ*m)] ~“ghklb \b[jZpbeZ c
jZ"gbd baehbj gd|R002/44/ECN _nbgbr_ ~\_ \jkl_ \b[jZpbeZ

X \b[jZpbe_ p_eh] | _eZ m WBY \bljzZdkdm b

X \b[jZpbe_ kbkl_FjandZdzn ~zZ, fH:MkbmZpbe_

WBV km baZa\Zg_ \b[jZpbeZfZ fZrbgZ tk \hidbdB& kZ Aprhhkoeb ih~Agh «Z j:
klz Baeh _ghkl \brdhf \WBWhtkIbfiZ_~klZ\,Zlb jbabd az a~jz\,_ b [_al.
" ijhmajhdh\ZIb beb ih]jhrZlb ih\jph ke dZe\ Jbabz~Z km Zfieblm~ _
ebd_ 1jZ<Zf_ baeh _ghklb “m]h IZ b dkiYgjtZ b_dqg € \b[jZpbs_ md, m
mAZj_ b ihlj_k_

HAV km ijhmajhdh\Zg_ \b[jZpbeZfZ dhe_rk_bijimydrk _ijgdhr2éZgZ b ijk
JZ~gbpb gbe_ km jmd_ j_thi\ghijaelizlglb h~ hrl_, fZ |dbA@Zjmambb
ijhmajhdmem kbfilhf_ ihagZl_ ih~ aZw[}5pbbghfk ggvfj+jmdzd z

f_
fh
\_

LZ[_eZha\h, _g_ \j_~ghklb \b[jZpbeZ

Ibi \j_~ghklb WBV HAV
EAV 0.5 mig
(beb \j ~ghkl “ha_ Qbpjgt 2.5 m/é
ELV 1.15 m/3 m—
(beb \j_~ghkI\B[jZ pRiAvVs™)

3.F?J?5: HP?G? B H>J?-B<:5? <J?F?G: BAEH@?GHKLB <B;J:PB3:F:

lj_ g_]h rlh k_ h~j_~_\j_~ghklb g _\Y[jdpletZ ghklteb "haZz
\b[jZpbezZz kZNBVaZh_hioh~gh «_ h”j_~blb mdmigh \j_fkIb*§gb\idZ plrZdld ™ agh
k\Zdm fZrbgm dheZ k_ dhjbklb dahbbkazZzdkjEklih Zedj_dgh «_ \h~blb jZqr
dhjbkl_ ih”"Zpb dheb km dhfiZlb[begliebImmZ2iZpbbdjhpBE-Z IjbEdjx KZ"b
ihrZpb h Zfieblm”b \b[jZpbeZ h~rghkhggZZZbbgm azIyZ[Z h~j_~blb \j_f_n
jZ"gbd baeh” _g Ibf \b[jZpbeZfZ IhkZh€ZrbgBbhbbZjezlz dzZz~"Z g_fZ baeh
\b[jZpbeZgig dZ~"Z m |lhdm jZ~Z jZ"gbd kimkldbZ&z%jibjZ%etk hjg gb jZ"b

RMS Zfieblm”~Z \b[jZpbezZ ij_"klZ\,ZXj "“mghdklib\dhjZpbeZ m f_jghf i_jb
HAj_{me_ k_ dZh gZ\_,Z \j_"ghklIhthdZegpgHklfZwbiiz .ZZZ dheb k_
dhjbkl_ aZ ijhp_gm barRMS_Zhikkdm”~Z \b[jZpbeZ k_ bajzZz zZ\Z dZh nj_
ihg" _jbkZgh m[jaZf_ gZ k_"~brim dh~”blebrgZ Jjhihethald+@Z dhehe k_ gh]Z
jZ~gbd

<b[jZpbe_ k_ ™ _nbgbrm Zfieblm~hf b rejbldi’kgpbehf bafzZzablb ij_dh
ihf_jZ+Z \b[}jZ[pbbd_ beb m[jazfzZ \b[jZpbeZ Nj_d\| dfph-elbcly htit\ .3 Zf
0.8Hz ~h Hz. Jbabd h” hrl_, fZ gbe_ bklb azZ k\_ dhjdkllgpbj dVZggbekd
ihg" _jZpbeZ DZh j_amelZl ihg"_jZpbfgdiXj* 2 dghklim[jaZf _f nj_d\_gpbe_
lj_[Z kijh\_klb IZdh ~Z k_ ~h[beZ \i_jbdHkhiaZZjh{gHb
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4. J?AMEL:LB ?DKI?JBF?GL:EGH= J:>:

M ijhp_km bkljZ b\ZfZz ijh[e_fZ kijh\ mjZgdkibl b\EFZ b HAV gZ

f ozZgbaZpbeb jZ1ZjZ m Lhijeplydhik hdijmkmqgZ h[jZ~b\Z ih\jrbgZ dj_,
0dlZjz Bkiblb\ZfZ kb ba\_~_g@&ZMibjkdH] Zd_|Z4FB&K b h~AJh\ZjZ+m, ]
khni\_jkdh] izd_1Z az bajZqmgz\Zf _gnZjZildHA]jZ" a@htdpfZ \b[jZpbeZ m k
kIZgrZjrIBR .62 b >bj 200HAMEC.M gZklz\dm jZ~Z dZh f_]h\ bgl_]j:
ij_AklZ\,_gb km j_amelZlb kijh\_~_gbYj ff_jgk®h]mkib8hz Zfieblm~_ m[ja
RMS\j_Aghkl “ha_ \b[jZpbeZ gZ dZjZd|_jbkhhhigbtjihy ebfozZgbaZpbe_

DhkzZqbpZz

= RMS YTV [m/e2]
—— Peak Max [m/sZ]
RMS5 VTV:8,960
Peak Max; 18,405

RMS WTV:8,634

410

‘2!“

il

"
-

07:32:04

07:33:31

4.4 MolhjgzZ | _klHusgvama - 735
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RMS YTV [ Peak Max

Peak Max:15,493

+ Time
16:21:39 16:22:00 16:22:21 16:22:42 16:23:03

45.TjZd I hlMT 539

RMS YTV:0,218
Peak Max:0,406

i) ! kL
] ¥ '
0 ol AT W PR |

5 Ll i A Time
14:45:50 14:57:51 15:09:52 15:21:53 15:33:55

>BKDMKBS3:

ljbdZzazgb iheh Zeb jmdh\ZhpZ I|jZdgbjXInmf _gZ-\Wbghil_j_, g ma ijk
ithlj_k_ b \b[jzpbe_ ij_"klZ\,Zem \_ebdh kWih]j hjlJZgbafZz b ~h\h”"_
ijhn_kbhgZegbo hFhg_fZf bgl_gabl_IZ hirlbo \b[jZpbeZ Z KbM\Abfz
ljzdlhjz mi\j{_gh «_ ~Z jbabd ih a’¥ihb3 \lmzaigh AhHt hgbo IjZdlhjbklZz
\b[jZpb+zZfZ baeh’ _gb |I_d < ~"Zg kZbaYy \Ah jlmZV1Zg% _dh” k\bo hklZeboa
Ag_\gh baeh _gb \br_ h~ «_~gh] kzZ]ZpbBglggall "bAIfZ |jZdlhjZ dheb «_
mi\j{_g fh _ ~h\_klb ~h hrl-kmfh\dhlghg_j\gh] bfxibrigdamglreh[gh] ZizjzlZz
| ez Zeb b hrl_,_fZ ~jm]bo hjl]Zgz

M pb,m ij_\_gpbe_ b kij_qZ\ZfZ mlbpBeZ &zribé¢jZb][jZ\hazqZ ljzdlIl
Ajm]bo ih,hijb\j_~gbo fZrbgz ihlj_[gh {_ aKijhghklp gZ jZ"m b hgm\zZf _
jZrgbdz dzZh b ~_nbgbkZlb bgl_JljZegb"d_ hhjikgazZglze _ b kijh\h”blb
dhglbgmbl_Im

ljhmgz\zZf _f \b[jZpbeZ dhe_ k_ iheZ\,kdbrhZgm jENgPH\jf "b b hp_gZ fbc
mlbpZ+<Z gZ hj]jZzgbazf gqh\_dzZ km ipfZfmkefh\lz aphlip\ Ytmaghklb ih anjz\,
kfzf _fzZ jz~g_ kihkh[ghklb dh”® h[Z\,Afjb\jZ*b\ZGhealyZqZe+gbeb ba\hj \b
dh” ih,hijb\j_~gbo fZrbgz +_ ljzZdlhj IKjZ[jgdbbZmZdke_» fgh]h[jhegbo nZ
dhebo km gZeagZqZegbeb

T dj_1zZzf_ ljzdlhjz ih g_jzZ\ghf |_j_gm

T jZz~Z ihlhgkdh] fhlhjZz b ij_ghkgbdz kgz]_

t jZz~Z ijbd,mggbo fZrbgz blI*

<b[jZpbhgZ ihf_jZfZ gZ k_~brim \hazghd K@dijmjmdajmed\zgz ihf_jZ f b
azghr_fbfz 1jzdIhjz ijb ij_eZ  _fm ijzdh g ga@\ghgailgjb dheb mibgm gZ
\b[jZpbhgbo ihf_jZfz km \bkbgZ b bgZ kladkd GZi@hgZ khikI\_gZ nj_c
ljzdlhjz tzkz 1jzdlhjzHDbI4_k1@fh]m,bo ihf_jZfZ m ijhkihjm ~dh] ih hi
1jZzdIhjZ k_ «Z\,Zem m ij\hf j_~m \_@AbdZegZ gk jZ fihf_jZfz ihkjlZfz

ijZ\pmhk_ b ihf_jzafZghr_fz-%_Kkgh m iyZ\pkn, >Z, k_ <Z\,Zem b \bJ[j:
majhdh\Zg_ jZ~hf fhlhjZ ~_eh\bfZ bjZnjb{gebimdgbélfZrbgzfz b mj_{z
HkpbeZpbe_ 1jzdIhjZ k_ ij_ghk_ gZ*kembm gXheagZyd m |jb ijZ\p@ BkljZ
ihdZazezZ ~Z g_"_, gb _n_dlb ih a~jijZ _ijhmajgdmi@din ij\hf j_~m \_jlb
m]Zhg_ \b[jZpbs_ a[h] q_]1Z k_ fbrbdjon,mrdb]HAjeZ\Z+m m 1Zd\hf kIZfm
A nhjfZpbe_ dbqf_gh] kIm[Z mI\j{_g gb&Zf7Z ardfehzmazZ k_ gZe\_,b
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AN nhjfZpbeZ iheZ\,me_ dh” \hazZqz dzZfbhgfZ dghdhhgZfb m gzZ<\_, f ijhp_
\hazqgz ljzdlhjz > @

6. A:D4MQ:D

K h[abjhf gZ pb, jZ~Z b obihl_Ibgdb Bddbjkolljfh\dZIb\gh ih"jZamf
jZ1Zjkdm ijhba\h”fm m jmjZegbf mkehkbfZhaZdnkib\Wp _m ~\Z ijz\pz Ij
[bh m ~"hf_gm \h{_fZ hjl]Zgbah\Zgh]jhipep hRZ MZKE&hkdfZ klZegh] hizrZfz |
,m~b dheb k_ Zg]Z mem m ih,hijb\j_~§hs_ijjbakhdpbghbklb fZrbgz g_"h
iZ f_ k_ ihk\_,me_ b g_ ihrlmem h]jZgikdodpgdnbdbyyd,ghklb qgh\_dz
jmdha kz\j_f_gbf ih,hijb\j_~gbf fZrbgzfz fd\Zébijdghba\jrz\Zf_ hi_jZp
gZ hkgh\m izjzf_1Zjz ba hdheg_ kj_dbgljhé_kjboklImME gZlZ g_hioh:
h[_a[_"blb hilbfZeg_ jZ"g_ mkeh\_ppzAdhebfZ jmdh\ZeZz

>h[jh ihagzZ\Zf_ nzZdlhjZz b ihke_"bpdaiAf,hhddbmlbdzg gZ jZ~ jmdl
ih,hijb\j_~gbf fZrbgzZzfZz km hkgh\Z az I"\AbdhkZflj [BZZaZ bkimg_ kZzZ\j
| _ogbqdzZ j_r_fZ 1jzdlhjZz b fZrbgzZ "~Zelb bleb nmdefddled rl_Igbh mlbpZeb
jmdh\ZhpzZ fZrbghf ljbf _gZ kzZ\j_f_gb¢ 2 kaglgdithd Z1kdbf mijz\,Zf _f «_
hr gZgqbgZ azZ ih[h,rzf_ d\Zebl_|Z jZ&Z b~adrlEllb\ghd mlbpz-+Z

H\bf iblZfbfzZz g_hioh~gh «_ dh” gZkZihfkh_bbbgZgZmgbe_ mlbpZeg_
j_]lmebkZlb azZdhgkdbf ijhibkbfz kzZ W[ZAljadhdhijithfrlgbhZlb ihklhe_, azZd
ijhibk_ b bkl_ bgh\bjZlb m kdez"mIkdbKzijhilbk bz k\

>jm]b iZd ijZ\Zp azZd,mgb\zZfz «_ ijih\lb arh]hXRjZgZ2Zolk_ jZIZjm m jn
mkeh\bfzZz g_ fh _ ihgm~blb f_oZgbaZpbrkphBéKhhjlg] gbth[ghklb b _j]ht
h[ebdh\Zgbf dhfzg”"zfZ b k_"brl_f \ghaZ@glkeghklzfhotkzZghf kijmdImjhf r
AZlh hI\Zj_gb ijh[e_f «_ fhlm,_ k2ZembpZAghbd iphmhgh _“"mdZpbe_ h jb
hiZkghklbfZ dhe_ kZ kh[hf ghkb [Zd\pgn]jhkd)BQf ZihiKlA«b ihlj_[Z ~Z k_ h
h[Z\_agZ ijhp_"mjzZ _\b”~_glbjZfzZ b BzZgZfhiqEhjdd\gBdb 1ZjZ dheb k_ fh]r
ih\_azZlb kzZ ijhn_kbhgzZeghf _Ibheh]behf
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9] F Fbdh\ <b[jZpbe_ b \b[jZpbhgZ\[lFe KI "MpbFDGZ Z Hjlhf_ At
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GB<HB G?<G? BAEH@?GHKLB <B;J:PB3:F: <HA:Q: IJB HJ:5]
LJ:DLHB F BFL (18 (

:h[Zzg P\ _1Zdh\blZj - d#,Fb,Zg P\ _Idhy»jz]Zg |_fb,
boban.cvetanovic@vtsnis.edu.rs

J?ABE?

<hazqb ih,hijb\j_~gbo 1jzdlhjz baeh ZgB kmh]Hdhégpf rl_Igbf nzdlhjbfz f
dhebfZ k_ gZeZa_ b \b[jZpbe_ M iblgZkiZem W\t[jZYybf j "bfbfz fhihjz ljzdlh
bgljZdpbeb kZ g_jzZ\gbgZfZ | _j_gZ Z ki’ dhkZ kh~ZijbdhhfZg~b ~h | _eZ \hazqZ E
h\bf \b[jZpbeZfZ m ~m _f i_jbh~m fha[b/gbokdbjZVkI\_gbo ijh[e_fz AZlh «_f_
\j _~Agh\Zf_ \b[jZpb+Z bama_lgh [blgt ZfZZ 2KirlBIGbjZ &\ 0ZgbazfZ F_j f_ZX_ebqbg?z
9Z ljzdlhjm BFL 'H OX[H ~hfz,_ ]jzdlhjZa\BEZqZmdZazh +_ gZ \_ebd_ ~g_\
baeh' _ghklb \b[jZpbeZfZ ~Ze_dh h~Zybdghkdbgikdhdfkj JmeZIb\hf H\h agzqb ~Z -
ij_ "ma_Ib h~lh\ZjZem,_  hjl]ZgbazZpbhgdzéhl [bglkgd\ ébpbg_ ~h\_e_m azdhghf
liZzgbp_ [_a h[abjZ ~Z eb k_ jZ*b HRhighgbkbhl§ZeliZ beb kZfhklZegbf ih,hijb\j
ijhba\h{zqbfz

D,mqg_ jlpddlhj \b[jzZpfbd_ azZribl_

THE LEVELS OF DAILY VIBRATION EXPOSURES :L IMT 539 DELUXE
LRACTOR DRIVER WHEN PLOWING

ABSTRACT:

Drivers of agricultural tractors are exposed durgperation, to a number of adverse factors, amohighw
there are vibrations. This vibration comes from &mgine operating modes, interacting with uneverairg and they
are transmitted through the seat, floor and commdadhe body of the driver. Exposure to theseatibns, in the long
term, can lead to serious health problems. Theeeftile measurement and evaluation of vibration xisemmely
important in terms of developing safeguards. Meiaguthe size of the vibration of the tractor IMT9%Be Luxe,
domestic tractor manufacturer IMT, indicated thghhilevel of daily exposure to vibration, far froret values
prescribed by the legislation. This means that ihnécessary to take appropriate organizationatectthical measures
to put these values into legal limits, regardlebattether it is a professional tractor driver adtépe ndent farmer.

Keywords: tractor, vibration, protection measures

1. M<H>

KZ jZa\he _f | _ogbd_ b | _ogheh]bezZ nma\]hBftbdjZmh\HfZbgm k_ j_]t
klZeZg ihjZzkl gb\hZ [md_ b \b[jZpbgBesrb gbh\\hidh¥hkjjZ*bgb Fh _ k_ j_,I
i_jbh"m gZe<[j _] mkihgzZ |_ogbd_ azZz"pgx mdgbivhg Jb[jZpbeZ b [md._
aZ[_e_"bh gZe\_,b ihjzZkl BkljZ'b\ZfhdZhk§hZdbhZAZTT hdhebg_ m |
bgmkljbekdbf a_f,ZfZ ihdZamem ~ZaZmdBfbenb[ljjZpbef klh h~fZo baz
\Za”moZ b \m~*b l@m dhgklZglgh Ihdhf k\hebo\&hKldbhtg j¥dlgh<ZdIbb\hig
kj_~bgb baeh™_gb ~_e<kl\m \b[jZpb»Zgbd 2\'blhjK pbhr g ftifged vibratiop® dhebfZ
gh\_d fh _ [blb baeh” _g ijb ikbohnbabhgmrdhdhzgiZbhZzg gbgbeZp \haZz
jZz~"gbd kZ \b[jhZezlhf Iljdéd¢ljékld _a ikbohnbabhehrdh] Zg]Z h\zZfZz
ij_\haghf kj_~kl\m jZ~gbd m dZbp) [RE jbkbjZlpbzgmdhes_ ~_ e<kl\meng]gZ qgh\
human vibration [_a h[abjZ gZ ba\hj \b[jZpbeZ fR\m Kmiih "\tehlplm_ p_eh] |

! <bkhdz | _ogbgdZ rdheZ kljmdh\gbo kim~beZ Gbr

2<bkhdz | _ogbqgdZ rdheZ kljmdh\gbo klm~Ab+Z Gbr

S NZdmel_ | aZrlbl_gZ jZ"m

“<bkhdZ | _ogbgdZ rdheZ kljmdh\gbo kim~beZ Gbr
SIhklhebkZfhih[m¥g[jZplfs gkelfinduces vibrations\dh«*hezh”hdj_ldhebnkZklZ\gbgh\_dh\h]
k\Zzdh~rg _\gW|lZi_rzqg_fligZf,kihjlkdZdIb\ghkl«
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(_gWhole body vibration)p ehdZeg_ beb Kb[fiZgby rZcd Zghand Zmvibration)®.
> ekl\h h\bo \b[jZpbeZ «_ b ih ijbj\ngbfb ih_atpd¥klgZz gh\_dZ ihlimgh jZae
k_aZlh h~\he_gh b ijhmqgz\Zem 1j_fzZ kKl jZZb\gpbr_?\§Hi [_a[_"ghkl b a”
jZ M EU-OSHA) k\zdb Ij_,b jZz~gbd m ?\jhib badb \lg[jZ2plg-Zdhpbkjlkk h" ZeZ
fZrbgZ beb \habezZ ijb q_fm «_ij _dHE \b[kApbegAZgbaeh _gh imgh jzZ~gh !
<b[jZpbe_ p_eh] I_eZ km gbkdhnj_d\[[gpbdbe f_dZgbdkd h¥tbba\hjz \b[
ij_ghk_ ~h p_eh] |I_eZ ijbfZzhpz AZ dgbfZ\k[jZkfZeljZsm nj_d\_gpbe_ m jZ
+] ~h #M]. Kebggh a\mdm fh]lm [blb ijbeZlg_ beghZzg dhbjdsg MZ h
ebl_jZImjb k_ \b[jZpbe_ p_eh] |_&2g_dhh_ijbiZzhpZjbq_klh gZab\Zem
\b[jZpbe+_gbadvibration? JZ~b k_ h \b[jZpbezfZ \bkhdbo bgZkjakel lifbd&+ mk
ZeZlZ \habeZ b fZrbgz Z dh-_ k_ ghgZedd r1j, gh&kZ lijedh "hf_ ] ~_eZ e_{z
k_~_,_1iZ"gh] iheh Z«Z beb ij_dh KAhzZdBeIn kk e ima\hevbb klhe_,b
> eklI\Z \b[jZpbez gZ a™jz\,_ gh\_KZ lgmkljihneg@dh]ZzeBjm _ghklb \b[jZ
Aim]bf ijhn_kbhgZegbf hizklgHghikflbfE g_ fh _ ihlimgh <ZkghhgqghihklZ\l
ihke_"bggZ \_azZ baf_{m ~_<kl\Z \b[gZpb\eZ bBhi&Ad, [fheg_ kim~be_ b bkljz
ihdZamem ~Z djzZz,Z Zeb dhgklZglgZ\jbadghklighkI\bbpKpbezfZ fh _ baZa\:
m klhfZzdm b ]jm~bfZz g_"hklzZlzd ~"BdEZ\bpomgbgmd bm\jhljZzegZ b dhg
baeh _ghkl fh _ ~h\_klb ~h ihj_f_,Z«Z nbabatreimithpghp ikbohehrdh] kbl
jZ*rgbdz Ihj_f_,Zeb a”jzZ\,Z k_ <Zh[boguhihinlke g_dhebdh ]h*bgz jz~Zz
f_klbfz ]*_ km jZz~gbpb dhgklzZglgh jZepbhrZ5gb h\bf \b]
DZh - gZ h~ djblbggbo ~_eZlghklbhkmbihé gbtZ baetkl\gn h\bo \bJ[j.
« b ih,hijb\j_~"Z Z djblbgqgZ azZgbfZiiZz jZmijhhaz kb ~g_ f o0ZgbaZp
LjZdlhjb dZh « ~gh h” gZeq _r,bo kjj "klzZAZoXmaZpbe g_ kmffb\h km n
hljhfgh |h\_,,Zf_ ijhba\h~ghklb ih,hijA\jb bjo degth\hezdrzf_ Z g_]~_ b
_ebfbgbkzf_ nbabqdh] jZz~Z ih, hljb\] Ngjlmo] [ ZKIgBEdZ Khdhf k\hebo k\Zdh
jZ"gbo zZdlb\ghklb \haZzZgb IjZdIhjZ]h[)Jmegbjgg)_thghf mlbpZebfZ dzZh
[mdz g_z~_d\Zlgh ba\h{_f_ jZ"gbokdhfiZzZg*db\bglfhkAdrhgz kj_"kI\Z az
[b,Z \bkhd_ beb gbkd_ |_fi_jZImj_e_dkdph bflIZdmghdhferkl\h gz a”jz\,_ ql
_nbdzZkgh h[z\,Zf_ jzZ~gbo az""Z|ZdzZ Zbgblo «| gphohMZadBZ iheZ\,mem
\b[jZpbe_ dhe_ m azZ\bkghklb h~hif_k gZjdd[hgbd)_,dhefh]lm bfzZlb \bkhd_ \
kZ ha[b,gbf ihke_"bpzZfZ m ih]Je_"m B"jZbgZ \Wla’"pAE2_ ImdZamem ~Z +_ h
\hazqz ljzdlhjZz m k\_Im |Ihdhf hkihgZlgZ\ghhg¢BE™ghh bama_Ilgh \bkhdbf
A"hd m kemqgZem “m _] jZ~gh] "Zg&QydzZ- ijiQpZzdyzZ| le‘ktig\hanZ ljZzdlhjz
jZz~gh] "ZgZ h~ qZkh\Z baeh _ghfZ bbbz j@lbZ gb\h
RlI_Igh ~_ekl\h \b[jZpbeZ gZjhgblh 4Zjbahd |jgldIthp2 &€h” dhebo g_ i
_nbdzZkzg kbkl_f Zfhjlbah\ZfZ \b[jZRbrdjD\mYdjXEZijhkIbf \_rzZf_f gZ ij_
hkh\bgb b ijhklbf f_ozZgbqgdbf k_~bribfZpbf@ bhj_fzZ il J_im[ebpb Kj[bel
_]bkljh\Zgbo 1jZzdlhjZ gbeZ jhklijb&f gz ki ]h*bgz kzZ fZehf gz’
k_ klzZzjhkgzZz kljmdImjZ m [m m,ghklbhfijRz gblbjKdh[abjljzdlhjZz m Kj[b
ijb\Zlghf \ezZzkgbrl\m kZzZ ]Jh~brfbf dhjbr,_ fZkhVZhdiizh ihke_"bpm bfzZfh I
[jhe kZfhklZegbo ih,hijb\j_"gbo ijhba\zhdZz4zZz\hd&Edb kljZdlhjZ baeh _gb
\j_~ghklbfz \b[jZpbez \jeh qgq_klh ij_ldBghBma\hh_gbofm g_ ihklheb ij_
_\b~_gpbez b kIB]lbklbdz
JzZ~N k_ [Z\b \j_"gh\Zf_f gb\hZ baelyZ dikjbpbeZZZ\hbvdhf jZz~gh] ~"Zg
_~gh] h® gZeq_r,bo Ibih\Z ljzdlhjzffyZ zk jik b f lijlz,dlhj BFL kjikdK3X[H
ijhba\h{Zzqz fZrbgzZz b ljzdlhjz BFL ;_jh]?*ghklib_bhgf Zzgabl_1Z \b[jZpbeZ p_e

1lhe _~bgmlhjindezZkbnbdXipljZipblez m2kdh]]h\hgZf bohVh eh\ZfZenhrbfmggbrgmdmh f
(_g]motion sickness)b la\ m~Zjg_ \KH[j@lnpeact vibraton)dhe_ ij_~klZ\,Zem ihe_"bgZqg_ m”"Zj_ gij
qg_db,Z m _dk_j beb k_dbj_ m ~j\h

2 M I_jzZi_mlkd_ k\jo_ b az ihlj_[_ h*hd¥4Z I thopb,ny ihklbazfz h~j_{_gbo dh
a™jz\,_ ijbfzhpzZ m dhgljhebkZgbf mkehhpdkb bhle\ k h[j_ \b[jZpbe_ p_eh] |_e:
therapeutic wholdodyvibration Iljbgpbibe_egZ jZaebdZ baf_{m |I_jZg _mikdZpbg = ,m Ihf_
rih k_ ih _,gZ \b[jZpbeZ ijbf_fme_ m dhjZbdhdfhebjdhfbgmlz kz fZebf bgl_gabl_I
\_ebdbo kdhdh\Z \j_~ghklb la\ rhEh\@hjbdd[jbpihbebdhf g_dbo |I_oghelbrjidbo ihkln
aZ ihimrlzf_ azZhklZebo gzZij_azZfz gZzZhihgf ebdZliZriIdhkm \b[jZpbekdZ kblZ be
ki_pbnbggbo fZrbgZ dZh rlh «_ \b[jh \Z,Zd
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ba\jr_gZ km «_ ] 9Z ih~"gmqgedjhiklbech FAZeb Ba\hj gZ .ijb\Zlgh
Pb, jZz"Z «_ ~"Z mdZ _ gZ ijh[e_f rl_[lighdb*ZedgdZaf"42\\n_ \hazZqZzZ |jzdlhjz
ihgm~b g_d_ h~ f_jz az kfzf_f_ bebZfhlimgthdbebf\ggbkhklb baeh _¢
\b[jZpbezfZz

22 HKGH<G? D:J:DL?JBKLBD? <B;J:PB3: DH> LJ:DLHJ:

ljb dj_1Zfm 1jZdlhjZz m ih,kdbf mkeh\BEfZ jmékdmkedAbfjZz,ZZ [ _]
kKljmdImjz b Z]j_]ZIlb baeh _gb km Igbli ijgbf kikfip&spldtrizfZz ijhmajhdh\Zgl
N _ekI\hf g_jZ\gbgZ leZ m bgl_jZdphddfZdh]BEgkOh]j Zl9_1Z1Z fhlhjz <b[j]
dhe_ gZklZem m «_~ghf |Zdh keh  _hghf kjgkd!Hjm ijdghkrl k_ ~h |_eZ jmdh\z
hkgh\gZ gZqgbgz
X ij_dh k_"brlZ ijb q_fm k_ baZab\EimeW/[jA¢pb*Z hpZeh
X ij_dh jmqggbo dhfzZzg”b b IlhqgqdZ mijzZ\,Zpdb\Zijim 4§blfjdplka ]Jhjft
_dklj_fbl_1Z jmdh\ZhpZz
X ij_dh hkehgZdpZzZbdzZ[bg_ dzZh b gh gbo dhfZg*benjimped\wghbaz
ehdZeg_ \b[jZpbe_ ~“hfbo _dklj_fbl_IZ jmdh\ZhpZz

Ki_dlZj nj_d\_gpbeZ \b[jZpbezZz gz I|jZebhjph b_dijeh K h” \_hfzZ g
1+5Hz \b[jZpbe_ dZ[bg_ 1hgqdZ mijzZ\,ZqZ _ihZdlgjZz\G[jZipdpZgpZ Ihqdh\Z
kj_~fbo nj_d\_gpbezHz Ab[jZpbe_ I|jZgkfbkbe_  ba”“m\gh] kbkb_fz f
]1Zkgh”*bgZfbgdZ kljmeZfZ m mkbkghim b B3a” mb g\tofk kdblkd_hj_d\_ghdeZ :
\b[jZpbe_ fhlhjZ ijhmajhdh\Zg_ ijhp _fkhoZgEdd] YmfdZz b ~j Kz Zki_dlzZ |
N _ekI\Z gZ ,m”~kdh |I_eh gZjhqgblh lkem apZiZ gp XN hZPz a[h] fh]lm,_]
ihdezZizfz kZ nj_d\_gpbezZfZ hkpbeh\ZmHhZkdh]by_eZ_bhiNZeZ\m j_ahgZgk_
]hVhjb h bgl_gabl_Im Ij_[Z j_,b ~Z \jrg\i_"fghkkbfdé@m 7NE Ybr_ m
aZ\bkghklb ~Z eb ljzdlhjb bfZem kbkkZif ZfZZEdbggh]

F?2LH> J:>:

M f_ j fm »_ dhjbr, g Ijzdlhj BFL hjHk O%fH 7jBdf _]h\Z ih[h,rZg!
\_jabez 'H OX[H ANEBgk ebijkbesth®k_~Zf~_k_Ibo ]h~bgZ ijhreh] \_dZ m
Bg”"mkljbsZ fZrbgZ b BEdihjh]jz» H\Z+ mgb\_jaZedl d7xkdyzjsazkimi, gb.
fhr_e m ijhba\hAghf ijh]jZfm BFL DhradAfd fjkdikriZ nbdkgb ~hd s_ i
deZl _,b b g_fZem h]b[,_f_ dZ[bg_ bebZtkkhymdd hMeBFE fZ bfZem ig_mfz
k_ mAh[ghkl \haZqZ ihdmrz\Z h[_a[_"btb f_ozZgbqdbf k

Lizdlhj dhjbr, g m f_j_fm sijhba\lftg_ Z m |j_gmldm 1340 fZ bfZ
jZzZrgbo kZlb kethdZq _ bfzZh NJ \bkbgm FP bdmkk\HhihhfdbgpimehkZ f
lizdIhjht

KebdZ BFL '"H OX[H
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AZ f_j_f_ \b[jZpbeZ dhjbr, g +_ ZiZfiZgbaZ\G[jZ pfosZBmHjf D e
Ibi ijb q_fm k_ Zdp_e_jhf_|Z] kZbthh&hkhfrpZlen \hazqzZ kebdz

Kebdz F_jgzZ hij_fz

<j_"ghklb \b[jZpseZm[jazfZ f_j g_ km m I|jb hjlhlhgzepZ\Zdp|gZ ij
\_jlbdZeZigz\Zp ma”~ny-gZ\dp [hggb kebdZz

KebdZ > nbgbkZf_ hjlhlhgZegbo f_jgbo ijz\ZpZ

LiZzdlhj «_ h[Z\,Zh ih,hijb\j_~gm hi_¥zZpbrpbghjéhf F g f_\b[jZpbeZ
e ljZeZeh fobgmlzZ Z gb\h g \d&ZqgbadjjZpghkZbzZ\ha ghjfbjzg «_ k h[s
hkfhgzZkh\gh jz~gh \j_f_Lh agZqb "gZ .dZhgZ2ZbeaZ j¥Y?gbd ij_hklZeh \
hkfhgzkh\g_ kif bg min ijh\_h m ~jm]bf zZdlIb\ghklbfzZz Z gg_ \Yh™fglhkIbh[b-
mihj_{_g_ km kzZ fzdkbfZegh 7~ha\h,_¢gphkaf@hgkithbf Wm m ?\jhikdhe
ijhibkZzg_ >bj_dlb\hf h \b[jZpbezfRn0]. J_im[&bdZ Kp[beZjZ\begbdhf h
ij_\_glb\gbf f_jzfzZz az [_a[_"Zg b aZj&AfiA\b[jZpbe&fz ij_ [ZpbeZ >bj.

(& m k\he_ azZdhiyhkzvkg\hem ~g_\g_ baeh _ghklb \b[phbe4iZZ pd hesh
| _eh gzZ\_~_g_ km ~g_\gZ ]jZgbqgXklb_ "ghkl [BR¥YNKUHYADLBLYW YD X H
[blb ij_dhjZg_gZ m ijhn_kbhgZegbf mkeRANfIZ BgodgEkmihahjZ\Zem,Z \j_
baeh™ ghklb _g] [SRVX0OHD ZFagydReQ YDnOXtkeh”Z\pb "m gb dhgljhebkz
ijhbaZre_ba \b[jZpb+eZ b?paghkb PV

J?AMEL:LB B >BKDMKB3:

GzZdhg baf_j_gbo \j _~ghklb \b[jZpb+ZgZIB[keZ gb\hbjdbamh' _ghklb \!
1Z[ ez dhjbmAfh\ZjZem, | K\ _jZ
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LZ[_eZ < ebgbg_ baf_j gbo \b[jZpbeZ
>m’ bg ljhk _qgai.s m[jazni/g] >
Lbi 1jzdIH f\—h‘rf'z HkZ kZ
- x Y z gZ-\brhf
[h:min] \j_"ghr,
BFL _
luxe 0:25 8,942| 9,231 | 3,147 Y
LZ[_eZ Gb\hb ~g_\g_ baeh _ghklb
_ |ZjpbeZegb ~g \ghi >9g_\gf
Lbi baeh gtirk/sh gb\h | <j_f_ A <j_f_ AN
ljZdlhjZ — : baeh’ _ ?:< ?E<
.hk' : hk .hk' klb [h:min] [h:min]
; 4 < = y. mi/
BFL d h
De Iuxe 2,86 2,95 0,72 <\ 2,95 0:00 0:03
>h[be_gb j_amelZlb ~g_\g_ _dkihatpbe \ha@dAamenz KWZdlhjz

hjZfm

kzfh m fbgbfZeghf
"ha\h, _g_ ljZgbp_

lh \j_f_

Ihk _[gh az[jbfz\Zem, +_
kzI& iB,hijb\j ~ghe k_ahgb b ~"m"_

h\zZd\bf bgl_gabl_IbfZ \b[jZpbeZngm ZKRfZgmiZf, \jgZ&hkZb [b [be
h” fzdkbfZegh azdiZzdk@él "h&'ehdgbo |

h/\
jzrnz

Ak imlz v,

L4 eZ

KebdZ

i _jbhAm hA
KZ h\zZd\bf \j "ghkBZAF \b[kZpb+ZZ \hab kZfh
gb\h baeh' _ghklb k\_~ g gZ hklikgdRh\ EdkbfZegh ~ha\h, gm \j
rih \hazg\glif |jZ[@hzn ihmHigb\j_~g_

hA engZ2Rh)\Z N gMdk &g Zd\bf |

ihklheb jbabd ih a~jz\,_ h~ \ihpjz ppmZ pdledrf k_ehf

fbgngtzk | iy bk b Hka dlgh

baeh™ ghklb a%Z jgaedbgbl_ i_

Gb\hb ~g_\g_
>g_\gb gb\h
<j_f_hjz| baeh’ _ghklb
m/s?
1lh 4,57
4h //JLM\\

ijb

Bzdh «_ f_j_ f._
ij_ dhjzqbeb fzd

fbgmlz

hi_jZpbe_

jbh

ljh]jzf aZ kjZzgmgz\Zf_ ~g_ygdhtkobgW\fZ pbeeetiZ_ p_eh] | _eZ
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Dh”A h\Zd\bo gb\hzZ ~g_\g_ baeh _ghkbbhjatk [B\fhgZhhdbk _ h~]h\ZjZ-
| _ogbqgdbf f_jzfz \j_~ghklb \b[jZpbeZ adh, "\ _a@ddmgkdh \j_~ghklb M
kemqgZe \bfZ g_d_ h” hj]j]ZzgbaZpbhghp f,4Z adZhgddh\krazZqzZ g_ [b ""Ze:
j_amelZl_ e« j km ~“himrl_gZtmptd KYZ b&r Z: [beZ km\br_ fZeZ m ihj_{_f
A"m bghf kf_g_ \hazZqgZ m ih,hijb\j_~ghe k_ahghb

>h[be_g_ \j_~ghklb mdzZaZe_ km g@h dphblgm kbbf_hkZfZ ijb q_fm
kZ gZe\brbf \j_~ghklbfzY\bdjApbrkgh aZhlkiz gzZijgZaz”™ "~hd < Zm ijZ\pl
hk_ ]hj*he_ k_"brl_ kfZfbeh \j_~ghklb \b[ghgbbzZmiskiR¥V)\j_~

3 _*gh h™ j r fZ azZ j_"mdpbem \j_ "ghkilbabgpE2mbeZ\ lIyIimZegbo m’
kemqgZem BFL ljzdlhjz «_ m]jz"fZ kkXj iheghbdkb\ybflDeb Zdlb\gbf h]b[,
H\Z k_"brlZz bkimfz\Zem hrlj_ _jlhghjfkf& |&2¢Zf\Z kZfbo ijhba\h{ZgqzZ 1
kfZfblb gb\h_ \b[jZpbeZ qZd ~h HkjlZedZlh olgbad m]jZ"f¥X hilf[Z_fZ
gZ ljzdlhjm gij dZ[bgb <+_ _dhghfkdhbgjhdireddbhzZklBEjhklb b \j_~ghkltl
ljZzdlhjz

5. A:D4MQ:D

F_j_fZ bgl_gabl_1Z \b[jZzpbeZ b \j]_Agh\DAehgbgh&kl’bg\haZqZ mdzZan
klZjbeb Ibih\b BFL ljzdlhjZz jbabqghk K jZRkldhZjZNZAghklb hr ~ _eh\ZfZ \I
p_eh] I _ezZ Qbgb k_ ~"Z «_ |h eh]b&¢Z KEKboNEAIkjZjb ih~ZIdZ "Z km
dhgkljmdlb\gh ba\h{_f_ h\bo ljzdlhjZhgEkZzeéDb "4 _k__jlhghfkdbf aZol _\
ijbrz\zZezZ ij_\_ebdz iz fz AzklzZj _emlBA]lgpbdZdhbgk fhim ~Z Zfhjlbamem
dhe_ gZklZem ijb jz~gbf j_"bfbfz khZibahesbb&kme rmjz{_gb m h\_ Ijzdl

bgl jZdpbeb kZ g _jZ\gbgzZfzZ | _j gZ

G_ lj_[Z az[hjzZ\blb ~Z gZ \_ebgbgmzZgZkl|g2jhog hbjjZplmh\h ijhklbj:
fh_ mlbpZlb b km[e_dlb\gb nZdlhj leblkZZg\htmZckdmKkZg \hazZq dheb
fhlm,ghklb k\h] \habez Z ijb Ihf_ k_rlb llydrkh pfflik Zg[jZpbez fh,b ,_fZ

fbgbfZegh ~Z mlbg_ gZ j_"mdpbem Ibo rl_Ilghklb

MkemqgZem bkiblb\Zgh] ljZzdDgkxeBHL jZ dhem \hazq fh _ ij_"ma_Ib
kfzf_fzZ _dklj_fgh \bkhdbo gb\hZ baehfZghklmApZ\d@Zb h~"]1h\ZjZem, bo ez
k_~brl_ dheb km bkimf_gb jZaebqgblhménfE1bjHE-Ze0D¥Z b_gZ \Za"mo kmg{
*Zklmpb kfZfmem ~bj_dlZg dhglzdl bléafgkiiimépbBoriXhdbez b |_ezZ \hazZ
j_r_f_ +_ _dhghfkdb azZol_\gbe_ Z\Hh d\ZaebhiHgihdZzkghbrlZz kzZ ihemzd
hlb[, _f_f

6 J?N?J?GP?
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IJHP?G: JBABD: B F?J? A: KF:5?5? JBABD: A: JKMNGBGH F?
HI?J:L?J G: F:RBGB A: I JHBA<H>5M =M RKFK’B0

| 1Zj -_db,;b,ZgZ Fbemlbghelz, g Lhfb,
petar.djekic@vtsnis.edts

J?ABF(

ljhp_gZ jbabdZ «_ hkgh\gb ZeZl ddjrb,thke kRN ZhpmohAlZg m\b” m klZf_ [_a[
a™jZ\,Z gZ jZ"m b +_~ghklZ\gh mijZ\,AKpfZjZHgdkijkdpZ [_a[_~ghklb b a”j\,Z gZ j
e \_hfZ agZqZ+Zg ~_h p_ehdmKghebhkeQ)\ZgE ijM\j_~_ dheZ k_ [Z\DZ brej Zfhff_ij_~f
b iezklbd_ jZ~b g_]”_ hdh jZZgbhZZz aklZ IbkZbdhj_~ ih\j_~Z dhe_ kim gZklZe
fZrbgz az k_q_f_ ij_kh\zf_ az\zjb\hpa\hfZfrbg]lm&azZgoj kf_rzZ ij_"klZ\,Zem fZrb
dhebfZ gZklZe_ gZe+\_,b [jhe I_rdbo ih\j_~Z kzZ lgfgtgf bkoh”hf M h\hf jZ m bal\]j
ijhp_g_ jbabdzZ b mN\j{b\Zf_ gb\hZ jbamd&2_KaghihghbKklbo hiZzkghklb b rl_Ighklb
f _klh hi_jzIl _jzZz gZ fZrbgb azZ ijhba\h”*fmdanhf bg k& Jlef "2Z2\Zf_ fhlm,bo f_jZ aZ h
hiZzkghklb beb kfZf_fZ jbabdZ gZ ijbo\ZIl,b\ gb\h

D,mqg_ j_iqbbp_gZ jbabdZ hizkghklKinndy ighkA\B ImfzZjkdZ bg” mkljbeZ

RISK ASSESSMENT AND MEASURES FOR RISK REDUCTION FOR
OPERATOR ON THE MACHINE FOR PRODUCTION OF RUBBER
COMPOUNDS

ABSTRACT:

Risk assessment is the basis for the employer gegva comprehensive insight into the health anelty ait
work and manage workflow in terms of safety andltheat work, which is a very important part of twaole b usiness.
In Serbia, the branch of industry that manufactwksibber and plastic for around 15,000 worketatiStics show that
in addition to the injuries that were caused by tis® of machines for cutting, pressing, welding¢chmi@es for the
production of rubber compounds are machine at wttiehgreatest number of serious injuries and ewaéal injuries.
This work was carried out , risk assessment andro@te the level of risk exposure due to identifistks and threats
to the workplace of the operator on the machingHherproduction of rubber compounds, as well ass@®ration of
possible measures to eliminate hazards or redskeéaian acceptable level

Keywords: risk assessment, hazard, Kinney method, the rubtastry.

M<H>
Ij_fZ ijhp_gZfzZ m Kj[beb m ]jZgb ijb\jb *baj@n+sd ki ~FZ1Z h~ ]mf_
iezklbd_ jZ~b g_]~_ hdh jZ A glhiiZ mrRijrikdRZ Mgbeb ~Ze_dh \_,b t

iZMghdZZ KlzZlbklbdZ ihdZame_ ~Z ihj_» ih\¢_"didhe [hknfZghgFrZaZ
q_f_ ij_kh\zf_ az\zjb\zf_ \Z,pbzZlf fbljdkf jbijaZktZ\,Zem fZrbg_ gZ
klZe_gZe\_,b [jhe | _rdbo ih\j_~Z kZ R@dgbfibkioh~hf :fimlZpbez _dklj.
gZeq_r,_ih\j_~_a[h] dhebo k _dm"iedhalemm bg\Zeb”"k

lj_fZ ih~"Zpbfz :f_jbqgdh] [bjhZz aZzZ jzm b Akl bdm=h”~bg_ [beh «_

kebgzZe_ \zZ ZfimlZpbe_ _dklj_fhlbkdh*Za nblhdefim « ~h kZ"Z j Zeba
h~r_lgzZz aZ[@81_W" h\h] [jheZ hdh e \_aZghldamm\hjjzgghorfZgbgz 1j_fz
ihke_~fbf ih"ZpbfzZ -hARRepéttihg of injuries, Diseases and Dangerous Occgieagulations)
gZe\_,b [jhe ih\j_*"Z m ImfZjkdhe b thikdg]Z«bl gzikZ2 Zihdj_lgbf ~_eh\bfz fZr
e ijbdZazgh gz [Kebpbh] Ih]zZz k_ ihk_[gZ iz fZ fhjZ ihkjbabldz KhZ f _ {
hizkghklb b rl_lghklb ijb jZzZ"m gZ h\bf fZrbgzfz

l<bkhdZ | _ogbqdZ rdheZ kljmdh\gbo kim~b+Z Gbr
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pPyKOBame
Ocrane 904,

Hecpehe
24%

Konrtaxr ca

HOKPETHUM

IEeNoBHMa
28%

CIOTHUAKE %
KIH3akE
12%

Konraxr ca

ONIPEMOM
26 %

KebdzGZ+q_r,_ ih\j_~_ m |mfzZjkdhe bg~mkljbeb
J:>GH F?KLH HI?J:L?J G: F:RBGB A: IJHBA<H>5M =MFRGBO K

Hibk ijhp_kZ jZ"Z mf_rz\ZfZ ]mf_gbo kf_kzZ

Mf_rZ\Zf_kf_rZ k_ \jrb gZ ~\h\Z,pbf2blfh\ibdihz >\h\Z,Zd +_ m
kzZ "\Z \Zkd_rl_gi@ ohjbahglZeghe jZ\gb dheb k_ hjajlhthj qgB&d Vg, 8z ~
dj_,H k_ h~ P ~h P Z ~"hd BinsbgizdkibfHdyZj baf_{m \Z,ZdZ ih*_rZ
ihg_ldm jz~Z 1Zdh ~Z jhlbjZem,b \Z pbhimmb cAZiblWZmgmdz GZdhg |
ijh{_ baf_{m \Z,ZdzZ jZ~gbd dheb jandmbo mj_§Z-ifgh\h djha hi\hj baf_{r
b IZdh k\_ ~hd k_ kf_rZ g_ mf_rZ Z<nhknblg [,bdih\2jZ [b k_ ih\_,Zh
fZklbnbdZpbs_ dZmqmdzZ ij_~fb \Z,Zdgkrlth[bigghe hdj* ,az~f_] H[Z k_
ihdj_,m bklibf fhihjhf b f_{mkh[gh kmbpbfZa&kgb amZpabf amipbfz dzdh
hklZeb m \_ab b dZ”"Z k_ jZafbqmZI D Z ek dtipbjbadeab¥Z \jeh \_ebdh Ij_|
\z,zd ihdj_,_ azk_[gh

lhj_A"jZ~Z gZ ~\h\Z,pbfz f_rzf_kf_m fhfZe@pKfzb fbdk_jbfz Fbd
k_ kZklheb h”A azl\hj_g_ dhfhj_ kzbeyB]jhdpjzdgkijE)N h[ebdZ Jhlhjb k_
« AZg ij_fz ~jm]hf b Ihf ijbebdhf ijbklrkdfemmb bfafrZm \Z,ZdZ Zeb b
ihe_~bgh] \Z,dZ b ab”Z dhfhj_ fbdk\§zz fghdhk_kbdEkgbe_ iZ «_ aZ mf
f rZebpb ihlj_[gh fghlh fZf_\j_ f_gZ > @

:gZebaz jz~rgh] f_klZ kzZ zZki_dIlZ jjZ7ah_"ghk Ib

lih[e _f jz~Z gZ ~\h\Z,pbfZ gbe_ |Jh|d|h\Z f
Zki_dzlz

- -\bkbgZ mj_{Ze<z az f_xZf_

- -lbi b gZgbg jZ*"Z mj_{Z-Z

- -\bkbgzZ hi_jzl_jz

- -lbi ihfh,g_ hij_f

- -lbi fzI jb ZeZ dheb k

- -l[jabgz azmklz\,zfZz

Lbi fZrbgZ b fboh\Z \bkbgZ mlibgm @Zj4| kih KklibehfZehf _Jh\h] |_eZ
fZrbg_ gb _ h~ f_1Zjz b hi_jzIl_j NbyzZ itrklheb hizkghk!l ~Z k_ hi_jzZI_
bagz” b ij_[ebam jzZz~rg_ fZrbg_ H\h\bftd Zadjihildér_\bpm j_Z]h\ZfZ hi_jzI
\_hfz djzlzd i_jbh” azZ j_Zdpbem kblJmjghkgbo mj_{Z-+z

=jz{Z hi_jzl_jz 1Zzdh{_ mlbg_ gZ iheg@l1Z9zb HgBalggmfharbg_ H[abjhf
fZrbg_ \jeh q_klh hikem me_ \_,b [jhebjhrghdZkEZ_gkdh] jZz~Z \j_f_ j_
kblmjghkgbo mj_{Z+zZ fhjz ~Z [m”_ hjibgZlhfZgh \_,bgb

Ihfh,gzZ hij_fz ~hklz\g_ 1jZd_ b imgbBhp_m KkhZekKIX\m mj_{Z<Z az f_
g_klh km hil_j_,_g_ kb]lmjghkgbf dzZ[eMbfZZlbjm \4ébfg_klh ihf_jZem
mdeZfZem h\_ dZ[eh\_ h~”ghkgh m ZVbet#hzZdBE [BErkgadfz jA\h 1Zdh{_ bf
ihke_~bpm ~Z k_ kb]lmjghkgb mj_{zZ+lzzeézZah\ba\Zeyz "if_jzZ1_jz
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Jbabd b [_a[_~ghkgb b®hiZhpo#.

Lbi b gZqbg jZ"Z mj_{Z+<Z h™j_ {me@ ~"Z eb{himzZlhgliZd!| kZ ij_~f_Ihf
]mf_ghf kf_rhf Hi_jzZl_j fhjZ jmqghkZzZ\kdbad)Z ]gxffrhlZ m jhegm b ihgh\l
g_,mklb \Z,dZ H\h bfZ aZ ihke_"bpab zZn Mbjzdlgmheam kZ \Z,pbfZ b
f_jb ih\_,Z\Z jbabd ~Z ~h{_ ~h g_"_h\jghZ "hkZ{gZmZ r4d_ b jmd_ LZdh
g_klh b fZl_jbeZe dheb k_ h[jZ{me_ i e [plBheh ih\kIjZfb\Zf_1_~_ qb
ih\_,Z\Z jbabd h” g_"_, _gh] *h]Z{ZrZ22hMiZrdth kjZrpg2Zkdl _fZIl_ jbe_ ihk_[gZ
fhjz ihk\_Iblb b \_glbeZpbeb

:mlhfZlkdb kblJmjghkgb mj _{Z<b g_,h [plb _fhbdZ\MdbhZdb\Z g [m”"_
h~r\j f_gZ dhe_ «_ g _hioh~gh *Z K|l {Z e¢@\fml nedhgl4dIim kzZ \Z,pbfZ b g_
ihd _Igbf » _eh\bfzZ fZrbg_

F?LH>HEH=B3: IJHP?G? JBABD:

ljhp_gZ jbabdzZz azZzkgb\zZ k_ gZ ZgZkhaddX ph\ZIdly, fddm,_ ih\j_"
jiZ"m hrl_, fzZ a”jzZ\,Z beb h[h,_fZbakZhkz"hghijmmajhdh\Zgbo gZ jZz*ghf
m jZ~ghe hdhebghb

GZ hkgh\m ijbdmi,_gbo ih”"ZlzdZ b ghimdgjZlgdo hHighkkghklb b rl_1lg!
b mI\j{_g_ ebkl_ hizkghklb b rl_lghkdpbngZgzRoghdhhdjiz*ghf f_klm bafl
ijbf _ghf h”~lh\ZjZem,bo f_Ih”Z \jrb k_bajinegpz\f phXZIghj,  gzZklZgdzZz b |_"|
ih\j_~Z gZ jZz"m hrl_,_fZ a”jzZ\,Z bebghh> @ aZihk

[j_ ijbklbiZzfm ijhphagddZ g_hioh~gh «_f bldZh&hbbem ijhp_g_ jbab
lhklhe_jZaebqgbl_ f_Ih~"heh]be_ ijhpPQVWitrbabdZLGRBEUGILO] :NR $XYD
jZ"m ,_ [blb ijbf_f_gZ .LQQH\ f_IhdZaZ ijhp_gm jba

.LQQH\ f_Ih~rZ kZ]e_"~Z\Z |jb djbl ejbatmjiZZerdheb k_ ZgZ

Ilhke_~Hp bgZ ih\j ~Z beb h[h, fzZ 7

J:G= HIBK DE:KBNBD:PB3?

1 lh\j_~Z beb [he_kl dheZ aZol_\Z zj\mjrFih,ljb IdEd2
2 Agzlgf ~_pbgkdb Ij_IfZg h™ kljZzg_ ~"hdlhjZz

3 Ha[b,g_Bg\Zeb”rghkl ihe _~bgZqgZ hal[b,gZ 8BaZpk

b balm[, _gbf "Zghbfz
6 < _hfZ ha[bJdhe "bgZqgZ g _kj_,Z kZ kfjlgbf bkoh”h

10 |DzlzkljhnZebr_kljmdb kfjlgb bkoh”

<_jh\ZlghgZklzZzgdZ g_"_,_gh] "h]zZ{Z<z M
J:G= HIBK DE:KBNBD:PB37?
0.1 3_"M\Z ihef,b\h
0.2 ljZdlbggh g_\_jh\Zlgh
0.5 lhklheb Zeb fZeh \_jh\ZIgh
1 FzZzezZz \_jh\ZlghpZ Zeb fhim,Z m h]hZhgbqg_ gbf ke
3 FZeh fhlm, _
6 KZk\bf fhlm, _
10 lj_~\b”b\h hqg_db\Zgh

Mg _klZehkl _ baezZ]ZfZ hizkghklbfZ beb rl_Ighklbfz <
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J:G= HIBK DE:KBNBD:PB3?
1 BaezZ _ k_ j_ldh J]h~brf _

2 Baez _ k_ f_k_qgh

3 BaeZz _ k_ g_"_,gh

6 BaezZz _ k_ "g_\gh

10 BaeZ k_ IljZzegh dhglbgmZegh

GZdhg ZgZeba_ h\Z Ijb djbl_jbemfzZngBkZfiiZ jbabb&jZg dhf_ k_ gb\l
A nbgbr_ dzh ijhbaVh” ihke_ ~bpz \Zzj&hklgh, b mq_ Kk

J L o <o M

GZdhg ijhjZzgmgz jbabdz az k\Zdm jhbZzkghkZglbjghkl gZ hkgh\m g
jZglZ jbabdz

J:GH HIBKDE:KBNBD:PB3?

J” 1jbo\Zl,b\

J” FZeb Ihlj_[Zg hij_a j_rblb ]Z j_~h\ghf ijh
2 | jz~rgbf mimkI\hf

J” Mf_j_gb Ihlj_[g_ f_j_

J”  <bkhdb Ihlj_[gZ [jaZ j_ZdpbeZ h” KHKEIY.
4 | azol \ZIb ih[h,rZf_ h~ ij\h] ij_lihklZ\, gh]

J! 2dklj_fgb jbabd 1j_dbgmlb zZdIb\ghkdl2agiz
5 | ZdpbeZ h~ kljZg_ gZ+\br_] jmdh\h"kIZ\Z

Dz~Z k_ ijhjZgmgZem k\b jbabpb kZKghREZWrk |ghldzZ hgzZe\_,b h”"
mabfz dzh f_jh”rzZ\Zg azZzhlAZzyZghgh_fkiklh kzZ ih\_,Zgbf jbabdhff kKkFHjZ k_
aZ dhe_ e+ bajZgmgZlZ \j_"~ghkl jbabdzZ \_,Z h~"

gZebaz hizkghklb b rl_Ilghklb

M 1Z[_eb km ijbdZazg_ k\_ hiZkghkZg baZ |ghigho f\ kih dZh b f
\_jh\Zlgh, mq gadkiedgdZ b 1_"bgZ ih\j ~Z
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3 A IJHP?G: JBABD:
C
(jhe IJ?IHAG:LB JBABPB |hke A < _jh\ZIg] Mg_kiZ]| Gb\h jba
I < M J I[<[M
F_o0Zgbgd_ hizkghklb dhe_ k_ iheZ\,mem fdhazrljZf_ f hi
G_"~h\h,gZ [_a[_"ghkl a
1 jhibjZem,bo beb ihdj_Igl 6 3 10 180
fh*jbp_ 9Z]f_a_fZ ij|
ZfimlZpbe
G_fhlm,ghkl beb h]jZzgb
ijZ\h\j_f_gh] mdezfzfz
2 f_klz fh~rjbp_ 9Z1f_q_f 6 3 10 180
ij ehfb ZfimlZpbe
HiZkghklb dhe_ iheZ\,mem m \_ab kZ djzyzgh] jbKllZdZzfZz
HiZzkg_ ih\jrbich"hib k\
\jkl_ ]ZabrlZ ih\jrbg_
3 dhebfZ aZihke_gb "heZ 1 3 10 30
ke fh™jbp_ 9Z]f_q_f
ihk_dhlbg_
Fhim,ghkl debazZfz b |
4 thAjbp_ 9Z1f. q_ fz i 2 3 10 60
HiZkghklb dhe_ k_ iheZ\,mem dhjbrl_f_§_jébdljbqg_
HiZkghkl h™ ~bj_dlgh]
° "h~bjZ kljmegb m~Zj h 2 1 10 20
HiZzkghkl h™ bg”bj_dlgh
6 | Ahabjz kijmegb mAzj H 2 1 10 20
O_fbekd_ rl_Ighklb b ~bfh\b
O_fbekd_ rl_Ighklb ijZ
"bfh\b m~bkZf_ Imr_
! mghr_f_ m hjl]Zgbazf 2 3 10 60
| eh djha dh'm
Baeh  ghkl g _ob]bes gk
8 mkeh\bfzZ jz~Z [he_Kkl 1 3 10 30
Nbabqgd_ rl_lghklb
9 ;mdZb \b[jZpbe_ 3 1 10 30
RI_lIghklb dhe_ ijhbklbgm ba ikbohnbabqgdbo gZihj
G _nbabhehrdb iheh Ze
0 | Aminljzegh kizezf_ 3 ! 10 30
RI_Ighklb \_aZg_ aZ hjlj]zgbazZpbem jz~Z
11 JZN" m kf_gzZfZ Z "m'b ) 3 6 36

jiz"gh] \j f_gZ

4 F?J? A: KF:5?5? JBABD:H> HI:KGHKLB B RL?LGHKLB

GZ hkgh\m ]Jhj_ baeh _g

aZ "hizkghklb ij_\ZabezZab

'hk_[9Z iZ°FZ k_

h]

jZ~gh h\kJ}H gbf fibkbdXZhi[abjhf ~Z gb\h

gb\h jbabdZ \ g g azzdhiy «_

107

ihdeZfZ m]jz” hlg ghpin jdimk ghj@ hdibjz m

m h[Z ker
jZ~ ~M\h\



Jbabd b [_a[_~ghkgb b®hiZhpo#.

Zmlhfzlkdb f_fZem kf_j dj_|1Z2fzZ \Z,DbdXeE dflilm,dkdpid\Zle kDKI_f fh _
[blb *_nbgbkZg > @

- aZrlblghf ihem]hf m \bkbgb jmd_ i@hdZaZg gZ Kebpb

- aZrlblghf ihem]hf m \bkbgb klhfZdZb8bdZaZg gZ Kebp

- aZrlblgbf dZ[ehf ijbdZaZ4 gZ Kebpb

- aZrlblgbf IZkl_jbfZ ijbdZzaBg gZ Kebpb

- aZrlblgRf h]jZz~"hf & Kebp

W

e . $
kbgb Kkl

Kebd&AZrIbIgZhemﬂrZ\bkbgb ] Keb8ZAZrlblgizhemiz \b

- =F

KebdzAZrlblgb dZ[e Keb8ZAZriblgb IZkl_j

lhj_~ 1h]JZzdh 1_ogbgd_ fh]lm,ghklb ~ha\h,Z\Zeml_oghZhgdb hfhpZ km
ij_™\b{Z k_ b m]jz*fZ aZrlblg_ h]jZ\Z @BhihpZIfthijmZrbg_ m [beh dhf f}
Ah{_ m dhglzdl kZ jhibjZem,bf *"_emMbfZghZzbbg_"kIEZ\,Z gZ<[HGm aZrlblm

lhj_~ 1hj_ gzZ\_~_gbo kb]lmjghkgbo kbkl|l fZ ng_ipiph~gtim m{_ b hJ[
ijh\_jz jz~Z k\bo kb]lmjghkgbo kbkljlhAzZifmifAhfbgkzh” kljzg_ hi_jzl_jz |
g_hioh”rgz «_ b i_jbh*bqggZ ij_Je_» gh] KjljZzgZz M9Z amjkb]lmjghkgb kbkl_
bkd,mq_gb beb hg_kihkh[,_gb

Zastitna ograda

Keb@Iljbf_j aZrlbllg_ fj_ " _
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5. A:D4MQ:D

GZe\_,b [jhe ih\j_~Z m bg"mkljbeb @Z KlZrbgdfftz jZ2Zmk _q_f_ ij_kh)
azZ\Zjb\zf_ b fZrbgzfz az ijhba\h”fmljlmjZgmo gkkf \ZZpbfzZz b fbdk_jbfz
f_rzf_ Imf_ gzZklZe_ gZe+\_,b [jhe Ihrdbih\ijhViZz"&Z &Zjlgbf bkoh”hf A[h]
ihk_[gZ iz fzZz ihk\_,me_ ijhp_gb jbabdzZgazh\jd"ghrdgkfZz dzZh b f_jZf
kfzf_f_ jbabdZ h” ij_ihagZlkholhlgkightkklb

M jZ"m +_ ba\jr_gZ ZgZebaZ hiZkghkddbgh fl _Kighlklib jZZ j gZ fZrbgt
ijhba\h~fm ]Jmf_gbo kf_rzZ Z gzZdhgijlihdZgZ_ jbabjdZ gygkifneghf |h~_ az
ijhp_gm gb\hZ jbabdZz

GZdhg kijh\_~_g_ ijhp_"mj_ aZzZ ijhp_gdd ghymze_jbkabdZZ azZz f_oZ
hizkghklb dhe_ k_ iheZ\,mem dhjbri®fg Wih,§Z &ZajZz~ghkl a[h] jhibjZem
ihdj_lgbo ~_eh\Z b g_"h\h,gZ [_a[_%ghko & imdpjZgbo ~_eh\Z gb\h j

IhKinney f_Ih*b az jz~gh f_klh kZ ih\_,Zgbf [bgBdigh KfXKljZz &Z dhe_
bajZzgmgzlz \j_~ghkl jbabza[\h],Zhhz2 «_ ihlj_[gh ij _"ma_Ilb fbpbd&Z kfZf _

Dzh f_j_ az kfzZf_f_ jbabdZzZ ij_~eh lmjglkkgbm]dBg gBpkbdhe_ [ehdbj
Mh\Z,dZ b ZmlhfzZlkdb f_fZem kf_j djfhl]af,Zz\\Zeyd dba\ezq_f_ _dklj_fbl_lI
jZaebqgblb Ibih\b azZrlbl_ aZrlblgz ijmedn]Z a@drhbligzgbhihem]Z m \bkbgb k
aZrlblgb dZ[e aZrlblgb IZkl_jb b aZrlblgZ hljz"rz

J?N?J?GP?

[ 1_1Zj -_db, FezZ~_g Lhfb, G_gZ” Klhddh\tb,a”Az\,a[ g79 jZ"m m |mfzZz
bg"mkljbebs3 F_{mgzZjh~rgh &kEabth\iz f[_af_~ghkgb bg _ f_jH9] 26ii *
n_[jmZ]j Dhizhgbd Kj[bez

[2] Petar S. Djekic, Anica Miosevic, Sladjana NedelkL Baffy and health at work in the production of
UXEEHU FRQYH\HU EHOWYV?3 WK FEOERHUNNMWRRQI/Y ERQIGHHWE HF
Engineering and Information Tehnology, pp 1211-1216M3a§ -1 June, 2013, Banja Luka, BIH.

[8] Work safe BC =* http//www2.worksafebc.com/manufacturing/charts/201246p 71 2012.pdf
[06.01.2014.]

[4] Health and Safety Executivehttp://www.hse.gov.uk/rubber/statistics.htm [17.0332D1

> @ l|ljZz\begbd h gZgbgm b ihklmidmzijgpf d_kjlmabdzm gZ~jghe hdhebgb K
]Jezkgbd JK [] - bkij b .

[6] Tread safely, A guide to health and safety in e tretread industry,(2008/03), Health and Safety
Executive BOOKS.
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BA<H-?57? J:>H<: G: >M;B\GB MIHLIJ?;M A:RLBLGH= D:<?A:

>mrdboplzjb,!
jkpv.zastita@gmail.com

J?ABF?

MabfZem,b m h[abj h[zZ\_a_ dhe_ ijhbkla§nrtgh&klBzZdagZZ\,m gZ jZ"m qeZg
l1ZgdZz b ljZ\begbdZ h kzZ~j"Zem{ ?fe@[RjZ*bebrlidj AKe ]JeZkgbd JK3 Y
[_al[_"~ghklb b a”*jZ\\m gZ jZz"m gZ ijbjpjIdbgfzdebhibfZ ZgZebazfZ ih\j_"~Z gZ |
km k_ ~h]zZ{Zem m ]jZ{_\bgZjkl\m 2Zj[\aglb\fhg B_a~ja\ jZ~ gZ ]jZ"bebrligdnaZol_\:
iZ fm dZdh m ghjfZlb\ghf mj_{b\Zfnb 1Zdh b m ijbf_g

D,mqgg_ j_tjx*bebrl_ aZzZrlblgb dz\_a [_a[_"gh&klimb a”jzZ\,_ gZ j

WORKS IN DEPTH WITH THE USE
OF PROTECTIVE CAGE

ABSTRAKT
Taking into account the obligations arising frdme law on Safety and Health at Work (Article 7,gzgaph 1,
LWHP DQG S5HIXODWLRQVLR® VFIRQHY HQ WL IRD OVHOHHEBACBERM Satcty ahR

Health at Work at temporary or mobile construct@ites, analysis of workplace injures that occuthia consrustion
industry, preventive measures for Safe and Healtbsk sites that require special attention to themative regulation,
and in the application.

Key words: site, a protective cage, safety and health at work

M<H>

H[{Z\_a_ dhe_ ijhbklbgm ba AZdhgZhWnm_@4_ jZdhklib btMgA~[_ h [_a[_"
a“jZz\.m gZ jZ"m gZ ijb\j_f_gbf beb ibdjbflgbffh]jAtNbeazd,mgqblb ~Z
liZz{_\bgZjkl\h «_~gZ h” gZejbabqgihjeo *m efnllgh ook b ih\j_{b\ZfZ b m]jh
anjZ\,Z aZihke_gbo IhjzZkl [jheZ ihY}jbtfZ WyzZf Bpha\Beb_"bgZ aZol_\Zem ij
g_hioh”~gbo f_jz [_a[_"ghklb gZ jZ~jm kijj kblblzdrkjfh_ gZ jZ"m b hl
g_lZlb\gbh mlbpZeb jZz~g_ kj_~bg_ gZ a"jZ\,_

Ilhkeh”rZ\Zp dheb ba\h”b jZzAh\_ gz ]jZ*ZebrdpZ Vom?2g[hjZ] h mj_]{
liZz"bebrlz dheb kzZ”~j"b r_fm ]jZ"bebrlgZ qblgk bpANK\ZF 2z jz~h\zZz kj_"klI\Z
dhjbkl_ az ba\h{_f_ jZz~h\Z h~ghkghWiBshifg mfafi_ kVZ [_a[_"Zg b a*jzZ\ j

F?2J? ;?A;?>GHKLB [1JB BA<H-?5M J:>H<: G: >M;BGB BAJ
<H>H<H>G? B D:G:EBA:PBHG? FJ?7@?

A_f,Zgb jz~"h\b ba\h”_ k_ ma ijbf_gmafjhkRgh&bbb flhjkz [g_ f_j_ [_a[_"
gZ jZ™"m ijb ba\h{_fm a_f,Zgbo jZ*"W\ZhtjrknZ\fZfZ ijim*jhgZ ijb bkdhibfz f
kij_gzZ\Zf_ debazZfzZ hdhegbo a_f,Zgbb\lkkebha\RZ_ HK\bihZ klZegbhf gzZz~"al
mimlkI\hf jmdh\h~*bhpZ jZ*"h\Z ma ijlbfmgnf_PreZ[jEZiydd&br|Z

lhk _[g_ f_j_ aZrlbl_ h” h[jmrzZ\ZfZ b _b’k\d{ibfZ Km[ijof h~ f DZ"zZ
\jrb bkdhi jh\Z azZ ihklZ\,Zf_ \h~h\hpobgpbb pZdgZebaa jZ~gh] ijhp_kZ a]
djz,_ ~_hgbp_

H:?A:?-B<:5? JH<: H> H;JMR:<:5: A:RLBLGBF D:<?AHF
GZf_gZ b hibk
AZriblgb dZ\_a «_ ihfh,gb ZeZl dhelibklb wkihmadilbl@h aZihke gb
h[jmrz\zZfzZ a_f,_ ijbebdhf dhiZfZ ~m[,bo jh\h\Z

L 3Dl A<h”h\h~ b dZgZebaZpb+Z® DjZ]me+_\Zp
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AZrlblgb dz\_a < _hbdadmibegzZzklbo ijhnbeZ dheb qbg_ jhogklgE&pmerghk
b q_ebggh] ebfzZz dhebf < h[eh _gZ Z[hdg¥Z adhgkGindpblhgbf kljZzgzfZz
ihklzZ\, _gh <_ ]jbnh\Zgh iezZzlgh Gz \jd&k\ _led g&€fdladmk__ j \babhgb hl
hfhlm,Z\Z meZazZd aZihke_gh] m iphigbhhldBh) aaZZl\ZjZ\lka g _ebqgbf ihdehij

L _ogbgd_ dzZjzdl_jbklbd_ aZrlblgh] dz\_az
=Z[Zjblg_ "bf_gabe_ L = 1520mm
B = 706mm
H=2500mm |[_a mrbpZ
H= 2686mm kZ mrbpZzZfZz

M]jz{_gb fZl_jbezZe
DmlbeZkibi ijhB®&XEX2.5
DmlbeZklbi ijh6&xdx2.5

Pjgb ebf y N _dF3nn
=jbnh\Zgh ieZmgh hI\hjZ hdéx

Bkiblb\zf_ aZrlblgh] dz\_az
Bkiblb\zf_ aZzZrlblgh] dz\_az mjz{_gh €¢_klgzZz nbkibhgte\h~*ghf ih]hg
AFbdjhl_ogbd_3Gbr m dZjzdl_jbklbqgdbfhiyZkZpbfZf ZAZjZImjhf mklZgh\
f_Ih~hf ijh\_j_ kbe_ ijb dhehe g_ "tpdZabdZh_azZnhBfdblb\Zgb aZrliblgb dz
ihA\jlgml hil_j_, _fbfzZz N1 m ihij_qghf ijZ\pm rlh ij_~kIZhK2jodd D ghR
\j_~ghklb m ijhjZzgmgm b kZzZ N1 gxzzdph\m nlliih \Nij .Mk kbem h” \j_~ghl
ijhjZgmgm AZrlblgb dZ\_a gbe_ ijjfipheljZZgdhfkhjmdpbeZz k_ \jZlbeZ m
iheh Ze gZzdhg jZkl_j_,_fZ 1Zdh "&Z [ apZYIlgl@Z dAih]lj_ [m
G_"hklzlzd ijbebdhf ij_le_"Z [bh <blghf dB\gZmagble_ ihklz\, _gZ IZ][e
hkgh\gbf b |_ogbqgdbf ih*Zlpbfiyzdaarlblgh] dZ\_azZz GZdhg "helz&g Z kl|
k\b g_"hklZpb km mdehf _gb

KebdZBale ~ aZrlblgh] dZ\_azZ kZ ij_k_pbfghnb kibbib¥Zf_dhkb\hklb
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KebdZBkiblb\Zf_ij_k_dz aZrlblgh] dzZ\_az

Sila [KN]

40

35

30

25 1

Ostvarena sila u preseku 3

L |

5.001 10.002 15.003 20.004 25.005 30.006
Vreme [s]

KebdZ amelZlb bkiblaZzfZigh] dZ\_azZ m ij_k_dm
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KebdzZBkiblb\Zf_ ij _k dZ aZzZrlblgh] dz\_az

Sila [KN]

- - N N W W
OO O OO O O O O

0

Ostvarena sila u preseku 5

0 5 10 15 20 25 30 35 40 45 50 55 60 65
Vreme [s]

KebdZ amelZlb bkiblb\ZfZ azZrlblgh] dZ\_aZ m ij_k_dm
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Sila [KN]

KebdzZBkiblb\Zf_ ij _k _dZ aZzrlblgh] dz\_az

-10

Ostvarena sila u preseku 7

| 5001 10 15 20 2501 30,01 3501 40,01 45,01 50.01 55.01 60.01 65.01 70,01

Vreme [s]

KebdZ _amelzlb bkiblb\Zfz azZriblgh] dZ\_aZ m ij_k_dm
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KebdZBkiblb\Zf_ij_k_dzZ djh\Z azZriblgh] dZ\_az

Sila [KN)

Ostvarena sila na sredini krova

|
{

A

5.001 10.002 15.003 20.004 25,005 30.006 35.007 40.008

5

Vreme [s]

KebdZimazZelZlb bkiblb\ZfZ aZrlblgh] dZ\_&Z m ij_k_dm djh
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35IhkImizd jmdh\zZfz

Q_ebggb aZrlblgh dz\_a k_ dhjbklb agbaZillma\@Zikke jZ"h\
dZzgZebazZpbhg_ b \h~*h\h~g_ fj_"_ dzZWZ ikmbkzAdbg_]%_, s h[Z\_agh h[_
jh\Z h™ h[jmrz\zZfZz

lh bkdhim jz~gh] jh\Z gZ ijhe_dlh\Zgm dZ2M\[lagk_ aZrdb q_ebqghf kZ-
e ZIl_Kklbjzgz az ij_"\b{_g_ mrbp_gqgbKZZeZl kkIbhEZhgfmdgZd@rbod m Z[’ZgmjZ
Dz~"Z k_ h[Z\b jz~"fZ dZq_fZ dzZ\_a[Zk4ZeZadZitakZe dgbbdmih\eZg_ m [_a]|
;Z]_jithezdh ih"b _ dzZ\_a b iheZdlhgnkihZrird fE\dZ\ZaZ m jh\ kZe.eZ k_
dz\_azZ b [Z]_jz ihf_jzZz KkZ kljZgabb dgBahke\bgbtkdehl\hj m dzZ\_a Ih
dZ\_a aZihke_gb azZlI\ZjZ meZa ®zZ4 &Zkizdghip_ h dilze\ _az iZ k_ hg"Z k
1"_ h[z\,Z kiZeZf_ p_\b beb ~jm]_ ih[jhdgbojktjZgZKiZz kZ \joZ ieZnhgZ
aZrlblm qgbgb pjgb ebf mm[MMhg_+ kZ [hggbo kljZgZ ihklz\,_gZ "aZrlblg.
libnh\zZgh] iezlgd ‘H\Z fj_"Z hfhlm,Z\Z aZihke_ghf ~Dg\whAjh\ddm idhf ~m_
dz\_a ihklz\,_g 1Ih h[zZ\,_ghf ihkembaBahl&\glazbapddh\Zhp [Z]_jZ gZk
bkdhihf jh\Zz az |Ih \j_f_aZihke_gkgkklbzZ§Zzgbonekigbe_ [Z]_jZ lh bk
ke_~_,_f ih,m ihgh\h k_ dZqgb kZ<ézZkbd dzZ¢\bg gthZ\_a k_ ih*"b _ b ij_1

ke _~_ ,_ij_™"\b{_gh f_klh J~_ k_ ijgkohZgahjZzZA\Zr ihdm jZ~h\Z dZ\_a k_
kZee_baleZgb ba jZz~gh] jh\Z qgbkldgh?ija\ fjZ\B tMZamb «_ ijbebdhf jZz~Z
g_dh] hrl_, fZ m kfbkem gZijkebgZhbelhe” Mg hetba+jrhhgZZpbe dzZ\_a k

\jZ,Z m ob”jhfZrbgkdm jZz~bhgbpm ]Z_bklh}jrb ihijz\d

Ba\hjb hiZkghklb

Ba\hjb hizkghklb ijb jZz~m kZ azZrlblgbf dzZz\_ahf km
g_ijZ\begh jmdh\Zf _
g_bkijz\gl_, g_ mrbp_ azZ dZq_f_dzZ\_aZz
hrl_,_gb ihdehizZp dz\_az
hrl_, gZ aZrlblgz fj_"Z gZ [hqgbf kljZzgzfzZz dzZ\_aZz
hrl_, g_kZee_azZ dZq_f_ dz\_aZz
Ilhklmizd h~j zZ\ZfZ
Jmdh\Zf_ AZrlblgbf dzZ\_ahf «_ \jehaZ dNghkKldbglrb ghk_[g_ mkeh\_ h~?
H[{Z\_aZ dhjbkgbdz «_ 7~Z ihke_ k\gdhlirkze\4r\lgdih ~ggh ij_Je "~Z dz\_a |
Z gZefZf_ o _"~ghf f_k_qgh \jrb *_1Z,gh d&hgljlkemqgdZn f_oZgbqdh] hrl_
hidehgb
A:DA4MQ:D

JZaeh] aZ bajZz™"m aZrlblgh] dzZ\_aZz _[be_dKi b_sd”rgth\l_rdZ ih\j_"
kfjgbf bkoh~hf Ihdhf jZ"h\Z gZ "m[bdb”hj\th"bga\hd dfZ@ZebazZpbhg_ fj_"_

GZ hkgh\m gZr_] qg_I\hjh]h~brf_]1 bkdmilgh] igf\ gz ajb jZz~"h\bfZz
"m[bgb ihdZazZezZ k_ <Zdh mki_rghklim &Zblkleen dba[gZ gltbf ihkeh\bfZ G _
e qbf_gbpz ~"Z «_ m ihq_ldm [beh dhljdlaZih&k\dligblo\ "z « kzfz ijbf_gzZ
dz\_az g_rlh rlh ,_ bf hfh]lm,blb ij_bkkb]hjZ@[jZ”*Zg jh\m

KZ aZ”h\h,klI\hf bklbg_fh ~Z h~ dzZ”23 m iadrigpbglghll<Z\ [beh ih\j_~Z
aZihke_gb jz~h\_ \br_ g_ h[Z\,Zem _[aa aZrlblgh] dz\
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:G:EBA: BKIJ:<GHKLB =J:GBQ&BT>GHKLB M H>GHKM G
NBABHEHRDB :KI?D:L ;MD?

Fbjezgphfb, 3 e _gZ 12ZgZkb,
mirjanadomic@tents

J?ABF?

IhdmrZeb kEhh~]h\thhgZ iblZzf_ ~Z eb «_ ]jZgbqgZ \j_"ghlklZjdhdh fijimkb kG Zb
nbabhehrdzZ gigZjggd _,b _n[chid  dh” aZihke_gba m I> L?GL

Bkiblb\Zgb km jZ~gbpb 201*b IhdHZ\beb i_jbh”~bgg_ ij_Je_"_ a@dbhdke_gb ¢
f_klbfzZ kZ ih\_,Zgbf jbabdhfknim” 2\ _ghjmi_ <« _~gZ «_ jZ"beZ gZ f_kbgfzZ"]"_ -
“ha\h, _gbo ]jZgbpz zZ *~jm]Z g2z f_KklbifiZeXab [MdXh,gg_ ]jZglkm KApfgz
Zm~bhf_ljbekdZ bkiblb\ZfZ kbnihdkd [bgh Z\paZegbjZgbf miblgbpbfZz

J amelZlb km gZ ij\b ihlJe_~ g_hgbdiaZigh b Fhkmih gZreb klZlbklbgdb a
jZaebdm baf_{m ]jmizZ dzZ"Z +_ m ibflZ feemidZeZZ2n hbhf, ljbekdb j_amelZ)Jb mF_{mlb
\b~m k\_ dhgljhebkZg_ jzZ~gbd_ ihe«zZ\Z mrlh\hfZmlaédmdda ihimeZpbes_ \bkhdh kb]¢

:gZebazZ ih~Z1ZdZ ba Zgd_IZ_nhk\ ZabmRBIlg\gbbdf _IZdhlpfZgbe  ~ZeZ klZlbklbo
agzZqZe_ jZaebd_

Fhlm,bo h[eZrf_ fZ azZ h\Zd\m jZkih"_efmebaH[dZIFmbfZagijZ\h jZ*_  m [my
G_dhebdh ~_pb[_eZ dheb gbg_ ]jZgbpm af_{maVhhagboggb\hZ g_ bljZ ij_km?"g
?dkljZzZm~blb\gb _n_dlb gZ g_j\ghf kbll_dkh &b bZ\ghthbfZ [md_ gZjhgblh dh~" '
baeh™ _ghklb G_hioh”~gh «_ kijh\_klboghgdh,azZfrlpl I b gZjz\gh dhjbr,_f_ kj_"kl
aZrlbl_ «Wh _\b”~_glgh g_"h\h,gh gbghb

D,mgg_ j_@gmmdZ _n_dZIl Zm~blb\gb _dkljZZm~blb\gb

THE ANALYSIS OF THE ACCURACY OF THE BORDERLINE VALU ES IN
RELATION TO THE PHYSIOLOGICAL ASPECT OF NOISE

ABSTRACT

The aim was to look into the effect of noise withtlae employees who are employed at places witligher
risk rate in PD TENT, that is t/e tried to answer the question is the borderlinsaaialue determined by the law also
a physiological value, following up the effect ajise with employees in TPP.

The employees questioned were the ones who had rdgilar medical checks during 2011-2012, all the
employees at workplaces with a higher risk rateeyTivere divided into two groups, one of which wasgpyed at
workplaces with noise above the values allowed, tredother at workplaces with noise levels lowerthhe values
allowed. Audiometric hearing tests were performeith vall the employees and all of them got speciallysigned
gquestionnaires. At first, the results were unexpeéand absurd. NamelZH KDYHQTW IRXQG DQ\ VLJQLIL
between the groups when it comes to damage tongedasiudiometric results). However, having in minltl the
examined employees, hearing aid damage in this lptipa sample is highly significant (<0, 01). Thealysis of the
data from the questionnaires regarding the poss&i@-D XGLWRU\ HIIHFWV Rl QRLVH\DWNVRD GQG
significant differences between the groups of eypés (fatigue, insomnia, anxety)

There are a few possible explanations for thisngreanent of the effects. Both groups of employeds&dy
work in noise. A few decibels which make the di#fiece between allowed and not allowed levels playsmnportant
role. Extra-auditory effects on the nervous systeenpresent even with lower noise levels, espgaidath long-term
noise exposure. It is necessary to put into effw&n better technical protective measures andyuke, use means of
personal protection, which is, obviously not donewegh.

Key words: noise, effect, auditory, extra-auditory

M<H>

>ZgZk [mdZ ij_"klz\,Z « "Zg h™ agZdjhigb-fab K\dhlkhrbkd klZlbklbd _
Ilhf_ m ijbeh] ;mdhf «_  hf | _gh \br_hlhkl1Zgh\gwik& Z hdh Apjgbfo m
Zdmklbgdbf jmizfz3 ;mdz hf_Iz kiz\@z?\jhi_ ktbhghiAgm]jh Z\Z kemo hd
fbebhgz ,m~b

Y>hf anjz\,Z H[j_gh\Zp
2Klzegz dhgn_j_gpbeZ 1jZ*h\Z b hirlbgZ Kj[be_
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Hirlb gb\h «Zgbg_ [md_ m k\_ImdBh\h"\Z\fZ kHkbZ hg_ [md_ gZ jz~ghf f_kl
\br_ b dhfmgZeg_ [md_ 1Zdh ~Z « gK\aZ ijZ\lgAh/NfhjZlgjzgbafz h~ f_ 1h
JZ\NZ ppdm]ZTT kz\j_f_gh] *h[Z dZldh ¥_dehrijm™Mbr_llgHnk_gb e_dZj b ijk
Jh[_I Dhpo

=m[blzd kemoZ ijhmajhdh\Zg [mdhf @_ héhrgZngber, 60 cijhh_kbhgZe
ithj_f_,Z«Z m ?\jhib b gbgb hdh «_4b, fjZ,lhd_akApbohkz jZz~"hf ;mdzZ «_ |z
klheb baz ~jm]h] gZe\_,_ ] ihe_"~bgZfgghjjZzkaphkzahMYyg\Zeb”rkd_ i_gabe_ |
j_oZ[beblZpbe_

ymdzZ «_ k\Zdb g_ " _,_gb a\md h~ghdhoh KmdZmile ddbmgh ~h b\,Z\Z
g_ijbezlZg ij_lezkZg g_m]h~"Zg belhhbgmliqridbyAlglIbDfjimld _ k_ nhjfbjz gz
ijhp_glZ ,m”b dheb hk_,Zem mag_fbjE\Z fekINimdmfdRII Ilgdh «_ ihma~Zgh b
ijbdZzazlb m\_d ijbf_fb\bf «_~bgkl\ fgbf_ jdjibbghjeemfdkb h” dzZjzdl_jbklbc
[md_ ljzezfzZz _dkihabpbe_ jZkih*_e j_ahkhNp_fbgm grjzhgh bg”~b\b”"
hk_1,b\hklb Kihkh[ghkl Z*ZilZpbe_ jZjtgbdiz\dfZ jgb la\md g_ ihklheb

> ekl\h [md_ gZ hj]JZgbazf aZ\bkb pmddzpzog jw\lbdZegbo dzZjzdl_|

m~kdh] hjl]Zgbafz DzZ"Z «_ m iblZ[fmddZjdfd4kIBdA2kI\Z [md_ fhjZfh ¢
d\ZebIZIb\gm jZaebdm bf_{m djzldhzZjjzeghpaaahdgh] fmdhf bama_lgh
bgl _gabl 1Z ZdmlgZz ZdmklbggZ |jZmfekI\BE {mdhljgeghi keZ[be_] bgl_
ojhgbgqgZ ZdmklbqgZ |jZmfz ljib ojhgpfighd ZddmZEXIbgghdZjZzdl jbklbg
bg"mkljbekdm [mdm ~hfbgbjZem f_ oZlybakbjidhgbkth\k”~gahjgbo , eb+Z ¢
bajz _gb m j_]bhgm nj_d\Hgphe ifj_kb\gZ gZ]em\hkl ihgbf_ dgZ lhe \L
\jklZ [md_ b “m[hdb b \bkhdb j_]1bkd¥h] JbiZhArlklb fZ kemoZ Zeb _ [m
kKi_dljZz hizkgbeZ aZ kemo «_j ,_|blkEZ BZZaiZddplijgdbg_ kemoZ dzh fgh]h
gb bo nj_d\_gpbeZ ;mdZz k_ f_jgbf bgkdpmfbglbfAff: jlybf_ NZe_ \_,Z
nj_d\_gpbezfZ 600Hz + j « Im m\h gZ+hk_1I,b\be LZthkZ\ZZiB(\b)gZ [md_
'mdZ bgl_gabl_|Z HBA 4~ «zZdh hk_I,b\bighbagahh _hjjZzgbafm gZe.q_r,_
hrl_,_fZ kemozZ >jm]h] kl_i_gZ «_dBdZdjth™dheh®#hk_ mhqgzZ\Zem _dklZzZz
_n_dlb Zeb b agZqZ-gb Zm"blb\glﬁ_kaeIrero'gbf;rhdIZ_,,r_dB(A’\ﬁlj_’\kIZ\,Z
eZdm [mdm ijZ,_gm gZ[jdpbhrzfkg , | _"Z hrl_, fZ kemdZnb"agAgZ-g_
_n_dl_ ;mdzZ q_I\jlh] kl_i_gZ - -Z\thZIIbrdh130dB aga] [jhegbo |_"bo
ihj f ,Z*Z Z hgm <hr \_, ] bgl_gaB(AlZijZjdlbggh «_ g _fhlm,_ bklji_Il
hrl_, fZ gzZklZem fhf_glZegh KIh]Z aZ<A”ihrlabdh] agkdlhe gbo fZdkb
Ahimrl_gbo gb\hzZz [md_ h~ghkgh fzdkbfdemdh Althg¥RidZg m [mpb h~j_
bgl_gabl_1z

DzZ” Jh\hjbfh h ~_ekl\m [md_ gZ qgh\jds YZefmdehjdih "\hkljmdh »_ e
hjl]Zgbaszf*gh «_ hgh gZ kemrgb ZizZzjzl ZmhdhbyghhkEZzéimltheh\_hjljZgba
bazab\Z qblz\ gba ijhf_gZ nbabhehtdbm fmrodgdpEdMhdglh_bfimekb gzZklZet
mgmljZrf_f m\m ij_ghk_ k_ ~h p_gljxkmmelZzkijkewbhfn_ PEImezZjg_ nhjfz
gZklZeb gz"jz Ze+ k_ ijhrbjme_ b gZ-Zjnd]Zh~rlbhkm BPGHZj aZ \br p_glZj
ithdj_1Z p_glzZj aZz D<K b p_gljb aZ nkdrkljZArf blhjlHIbfbk_ fhlm h[eZkg
[jhegb _dkljZZm~blb\gb _n_dlb [md_ gZ hj]j]Zgbazf

> ekl\h [md_ gZ PGK k_ hle_"*Z m ifbdjlgbbjpmpdpbeg mke_» ijhf_g_
dj\gbo km~h\zZ ijhf_g_ [bh_e_dljbggho*dgbogpb-&€eeZ fb g_j\g_ Zdlb\
| _rdh,ZfZ m ikbohfhlhjgbf b ikmojbehrjhtie g ihgzZrzfz g_kzZgbpz ZzZizll
ehr_ jzZkiheh _f_ kfZf_fm _nbdZkgjkjBYD "KfZjf rdZ ijh*mdlb\ghkl G
[mdZ bazZzab\z kizazf Zjl_jbhez ihgzZjhlqgBldkIhkeghlh&gh] dj\gh] ijblbkd
m~Zjgh] \hemf_gZ kjpz kfzZf_f_ i_jbn>jgeklpbjdoeZghhdjbgb kbkl_f [md
gZ ih\_,Zgm k_dj_pbem Z"j_gZebgZ kaihgNZdpbkX_dZ\gb emq_f_ Ibjhdkb
bglhe_jzZgpbe_ gZ ]JemdbdlganklbgZlelgh kbkl_f j_Z]me_ gZ [mjdmhjg] b ,Z+_
fhlhjg_ nmgdpbe_ "~ empzZ kZ ]jq_\DBIi&f ngbijZerghkmeamepm b ~\ZgzZ_klhi.
pj_\m HklZeb ihj_f_,Zeb dheb fh]m g‘prZIdedIZjEZ'rhklelb\gh] N oekINZ
ithj_f_,Ze lezkzZ b ]h\hjz ihj_f_,Z+ ezZ\dplZ _g_Kjlh[lbeghkl azghr_f_
ih\jz,Zzf_ fzZezZdkZehkl ihj_f_,Ze« \b{fdbalih]_gbjdm2Z keZ[h jZkihagZ\Z
keZ[be_ j_Z]lh\Zf_ a_gbpzZ gZ k\_lleh Zh9yZjhfiblhjlgZ |1& mdhpblz ih\_,Z
ohe_kl_jH®F b Iljblebp_jb~rzZ ljZzgkzZfbgZzazZz nhknidlZelrgZz k8Zgbexif
baf_f_gZ kbgl_az ijhl_bgZz
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H\h bkljz b\zf_  kijh\_~_gh Ihdih~*bg_ fh _ k_ kfzljzlb gzZklz\dhf |
bkljz b\zZfzZ dhe_ kfh kijh\_eb m i_jpdhb~*mRb, <+ [bh ~Z k_ bkiblZem _n_
dh” k\bo aZzZihke_gbo dheb jz~_ gz ffkljibfadkZ mh\I3Zn? GdZe\_,he
| jfh_e_dljZzgb m h\hf » _em ?\jhi_JObeZl «lgllal\thj ZglmdZzZ ij "klZ\,Z gZ-ac
nZdlhj jbabdz az jz~rgbdijzimh fihdmrZeb kfh ~Z h~]Jh\hjbfheqZ]jibgdfigZ"Z
\j_"~ghkl [md_ ijhibkZzgZ azZdhghf me_]1glplb GibalbkgmrdZ*h[be_gbo j_ame
azd,mqzdz ~ZIlb km ij_~ehab b kingp[klghkklZ k" jdNZZ gZ jZz"m h~ghkg
a™jZ\_ jZz~"g_ b "b\hlg_ kj_"bg_

F?LH>? J:>:

Bkiblb\Zgb km jz~gbpb dheb km m h[Zhbém i jbh~bqgg_ ij_Je_~_ Z |
h[mo\Z,_ gb ijZzdlbggh k\b aZihke_gbzZgkzjazhgbfzfbklpdabdhf 176 mdmig
>\h]h~brfb i_jbh” ¢  bazZ[jZg +_j k_ ihfib\Zmie Zhghifh k\b jZ~gbpb dheb
h\bf jz~gbf f_klIbfZ hrghkgh azZz k\_ bfbane[ZmelMfghfj[bh ij_~\b{_g i_jbh
ij_le_"

JZrgbpb km ih”_, gb m ~\_ ]jmi_ htZgahebjoniZ hdkihghz~gbdz jzZ~b
jZz~gbf f_kIbfFZ « [mdZ bagzZ” ~ha\h, _gbo ]jZlgbpdB(Agb\ZZ "hm]Z B hgljheqg:

1imiz jZrgbdZ gz f_kIbfz 1°_ jdgdp g _dkieZabbi dBA Iftk_qgZ
kIZjhkl jZAgbdZ m ij\he W4bibh{bezZ iphkljdghf _ jZRGA]Z _ 1h" M Ajm]
]imib jZAgbdZ ijhk_qgZ klZjhkl k_qZg jlA*ghzkilin" 1h~r F_{m jZ~gbp
iz~ m [mpb fbo beb km ki gkdd jf2gdbphljnib fbo hAghkgh

m kf_gb F_{m _dkihgbjZgbf jZz~rgbpbfZ inZramgdhegljheaghe ]jmib

K\bf jz~rgbpbfz km jZ{_9gZ Zm”bhf_Iljbekid@Z FkijabhzgZihk _gmlb ~Z
MZA_k_I 1hrbgZ ihklheb dhfieml_jkdtzZk[Zad ihkKeghddZk\bo jZz~rgbdZ h[r
bkiblb\ZfbfZ M ZgZebam gbkm md,maZg¥Zpggzhpm|_fbfZ b ih\j_~ZfZz

JZ~rgbpb km IZdh{_ Zgd_Ibjzgb ihk_igblgbpb#Zeagbpzgbidm i_jbh”bqg
ij_]le_"~Z Miblgbpb km kzZ~j"Zeb ]jmitb\iphZ "2 b\ kinpfZd bkiblzgbdz 2z d
fhleb [blb m \_ab kZ fboh\hf baeh  _ZdrZehp[rgdb ¢+hkklZ\, _g gZ h”"]h\hj_
hrghkbeb gZ g _j\ham g_kZgbpm \jlmherdhbpm fih]edZ \b]b, agZpb _dkljZm"|
a[b\ZfZ mke_n~ ~_<kI\Z [md_ H\Z Zogd kilbjEF Zkkjd_"e_dZjZ b khpbeZeg

H” "h[be_gbo ih"Zl1ZdZ gZqgqbf_gZ <« _ihdZfliZ@dEZ_ jMdA[[ZAlZ ih"ZlZdZ dhjb
pjhkk_plbhgzZze kim~bez KlZIbklbqdzZ h[jZ A fégbklgZz +_ | nkhh\b keZ]Zf
Fhhh\ bajZza BaZz[jZgb gb\h klZlbklbgd_ %ljh\Zg &keh[Rr”_« ~Zg
J?AMEL:LB

J_amelZlb klZlbklbgd_ h[jZz~_ km hdZdklIjzijb\gfhohgg ij\b ihlJe_~ g_hq_
b Zikmjrgb GZbf_ gbkfh gZreb klidlHEK bBlegdm algazfg Zmg bkiblb\Zg_ b d
Jimi_ dzZz”~Z km m iblZfm j_amelZlbildim\bhZ_kidbmkadbo hBlghkgh ihezZ\Z h
kemoZ M _dkihgh\Zghe ]jmib hrl_,h\f¥Zghkemo&h’y_]bkjig~gbdZ rlh «_
ij_le_"~Zgbo H” g__dkihgh\Zgbo K"¢gbdz milhj «{ gh «_ 1zZdh{_ hrl_
kemozZ J_amelZl Moddhp2\FZ4b+Z glZ | Xkd4Z5; p>0,05).

:gZebabjZem,b qzd ~zZ,_ kzZfh kj_"fl_,| frdZxeémloZ ZzmklZgh\, _gh «_ ~Z
f_{m bkiblb\Zgbf ]jmizZfzZ jzZz~gbdZ gl¥Zgk+gdZbklbagdhbj\de b n3,5ijmlhe 1jm
>0,05).

F_{mlbf mdmizg [jhe jz~gbdZ kZ hhm[_,]jmif kenb@inan Igh \bkhd ]
>Zde_ bfZem,b m \b m k\_ dhgljhebkizt_, ZZgkdmadBl+Z_ m h\hf mahjdm
\bkhdh kb]JgbnbdzglgZz =«_j e  ijhp_dZIf tkehwoKZgBEd _, [

'gZebaz ih"zZ1ZdZ ba Zgd_IZ m \_alWklZZzg bl bhymf, bfn_dlbfZz [md_ 1Zd
ihdZazZez klZlbklbgdb agZqZ+_ jZaZzdho [hmiZ{j@gkizZl]j

=eZ\h[h,Z «_ dZh ljZegb kbfilhf [beZ ijikkigly\Z gihc* b g__dkihgh\Zgbo
(0,138; p'! \jlh]ezZz\bpzZ dh~* jZ"gbdz Bphdyg\bab”jmjZz”]jmp >0,05).
Kebggh «_ b kZ g_kzZgbphf «z\,Z k_jzdgbdz phhrghkghd klZegm g_j\ham |

b Zgd_IlbjZzgbop>0,05).
>BKDMKB3:

J_amelZlb klZlbklbgd_ h[jZz”~_ km gZdb\bgbh]&hltmgbbgh[«Zrf_ fZ aZz
jZkih" _em _n_dzZlzZ bfzZ g_dhebdh

H[_ limi_ jZ~gbdZ aZzijz\h jZz»_ m [mMpOhlHgdg ["hgBE\ZA mhphptbkohZd b

Ny gZ+q_r,_ Ihdhf p_eh] jz~rgh] Y_b_@¢¥xzglakxi kzlb ~h\h”b ~h |
hrl_, fZ ke®dbdh_dbf jz~rgbf f_klbfzZ h[Z\,Zem KfZhkeh\dZijlbaghes ghkl [m
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agzZqZegh \Zjbjz h~ <« _~gh] “h ~"jm]Z] gZdghy €HhBgkbgmligjZgh mgbo 7
j_f_gkdhf i_jbh"m ijmlgZ [mdZ dh<ZZgbqygylkeh \[ebgmklpfZz G_ gm”"b
hgklZlh\zZf _hrl_, fZ kemoZ b dhbdos aZhé&eb gihd Hm] , fZ kemoZ km
_jb m ]jZgbpzfzZz eZdr_] ]m[bldZ kem®dZm bg nbaledéehghgh]jmib 3 _~Zg h
hf _gzZlz az 1Zdh \_ebdb [jhe j_]bklkedgdpl] ZrnZipleze g _~h\h,gh dhjl
Kj_~klzZ\Z ebqg_ aZrlbl_ azZ jZz™» m dndg® dbbbodh” [mydZ j_ Jbkljh\ZgZ dZ
ij\bo b gZe<bajzZzablbebo rl_Ighklb gzZhdgAbdghflfjkime mljZzg_ ghr_f_  kj_
ebgg_ aZrlbl_ < gZej_"h\gbe_ i4_iBopZzZmb hZghWrkdhrl_, fZ kemoZz
baeh  _ghklb [mpb Hkbf h\h]z jz7Zgbgr \pdhfglz\rlg_jklh f_fZem f_klh [h
ihlhgm iz k_ g_ fh™_ ihklz\blb kipwdl g@adjZlgbpznd_ dhehe km baeh  _gb
L _"bo hrl_, fZ kemoZ +_ agZqZeghe fZg[h] d22AIhW\Algph] kdeZfZfZ m]]
jZ"gbdz gz f_klzZ ]~_ +_ gb\h [md bmpz#ha\h,_ gbf ]jZg
=jZgbpz ihklz\,_gZ azZdhgkdhf j_Imébebh\tdfZgh<ZgtbphibaG_dhebdh ~_pb|
gbg_ ]jZgbpm baf_{m “~ha\h,_gbo b g g*halhZ gphokmgbgmz meh]m H\h
Ahfbgbjz dh” _dkljZzZm”~blb\gbo _nbdgdzZ n?2dkbjgZmgbjhghf kbkl_fm k
gZ gb bf gb\hbfZ [md_ iZ gqZd b dpé&bij\IZ]jmZjhlgdllh dh”® "m]hljZeg_ ba
3_"gZ lj_,bgZ jZz~gbdzZ dheb ih \Z _JmezZldXdhgkgbfjZ4~"_m [mpb jz~_ b
KZlb m lhdm ~ZgZ rlh ijh~m Z\Z ~gpbgmbbakbglglgkbl[ Mz
B fghlh[jhegZ bkljZ'b\ZfZ b dh” gZkmbmmak¥Zdme iht\§ljZZm~blb\gbo _n_c
fboh\m iheZ\m b gZ gb bf gb\hbfZ [Znd_ ba2jhqlghkdZ2Mm]hljZegZ b m dhf]
Aim]bf rl_lghklbfZz GZjz\gh bg*b\brimg2gZmék_Ilib\bkf_ g_ fgh]lhkljmd_
bljz 1Zdh{_agZqZegm meh]m m kldhegmjktl , fZ [beh
Ihlj_[gh «_ ~ 1Z,gbe_ b gZ fgh]h \br\blbebK|jgzbXZli[Z L: ohjfhgZegb ki
ebib”gb KlIZImk hik_"gbez ikbohehrdz b klZi@fBEhehrdXh lazZol_)\
fmelb"bkpbiebgZjgb ijbkimi b agZqZ-dgb«¥kINZl _jbeZegZ
A:D4MQ:D
JZN" m [mpb b gb"bo gb\hZ bgl_gablg |2 a@’ablbhge  tkelkljZZm~blb\g_ _
bkiblb\Zgbo jZz~gbdzZ |_jfh_e_dljZg_b dih]bgAhZmK[mZ +_ g_hioh~gh k.
ehr [h, _f_j_ 1 _ogbgd_ aZrlbl_dh” H[ kIlZmiMipZ] dglZo ebggbo aZrliblgbo kj_
ij_ithjmgme_ k_ b dh” jZz~rgbdZ dhegb\hbfzZm[hd& gdgglhZ m ~g_\ghf jZkihj_
ij_"™"\b”A_Ib ih fhlm,kl\m hNfhgZlIb\ghe Ibrbgb gZe+[h,_gZ MNZ "BWZQZ Z |z
KfZf_fm “m'bg_ [hjZ\dZ m dhfmgZeghZ/[ghplZ |pZ bj@Z[hjm [mpb |j_[Z jZ
br _glbnbdZpbeb ihk_[gh hk_I,b\bo h&ka]Zz\jdZdgh[lkik glhh jbabd h” [jah] ]
kemoZ
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=$47,7% ='5%$9/-% BHKA PRI RADU NA VISOKIM TEMPERATURAMA
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REZIME:

JLILPNL UDG SUL YLVRNLP WHBSHRPD VQXHUDMDOL YWDG XRUMRNBRIRBRX ]GUDY
radnu sposobnost VLIXUQRVW SRVOMHGLFD R OMHVEID SR HILDEM H= @ UL XD WRY/GH Q |
SUHYHQLUDWL EROMRP RUJDQHKALQYRP WUKX@RY BBDWHOQRIPQ HXVIW BDROQ BB
Kanade i SAD koje imaju veliko iskustvo u organiiaada pri visokim temperaturama izradile su pragke, WBGT -
LQGHNV L +XPLGHNV LQGHNV NPOR SHERRNVW.IR D QR WUR QX PHRVEDLW X NB]
SURIHVLRQDOQH JUDQLFH LLOI®AR R R W W gabirGhBtigoki\tstnpk radulaYkaks! blise prepoznali
SRpHWQL VLPSWRPL WRSOLQRXB U D/NXUiHHVPM FWH. PLL M HEFQMHDHGHR RYHI D MY IWYDEHQ §

.OMXb QH rdd L vid bké temperatura, kontrola toplinskog st\e&GT indeks, Humideks indeks

WORKERS' HEALTH PROTECTION AT WORK AT HIGH
TEMPERATURES IN THE WORK ENVIRONMENT

ABSTRACT:

Physical work at high temperatures in the work runent has a negative influence on workers' hethitir
work abilties and safety, which contributes to iasreased risk of work-related injuries. Health lpemms can be
prevented through better organization of work, godiet and fluid intake. The national institution§ Australia,
Canada and USA, greatly experienced in organizadibwork at high temperatures, have composed the&SWiBdex
and the Humidex index, as recommendations for pgifsmal limits of exposure for workplace heat stremntrol.
Advice was given on protocol in high temperaturenaitions, along with professional limits of exposuso the
beginning symptoms of heat stress could be recednappropriate measures applied, and negativeecesices on
workers' health avoided.

Key words: work, high temperature, thermal stress control,GVBndex, Humidex index

1. INTRODUCTION

During the summer period the workers on workplaces indpen areas are highly exposed to high
environmental temperatures. Those workplaces are ré@isehstruction industry, agriculture, shipbuilding,
forestry, fishing industry and others.

Considering the humans are homoeothermic, which meas dre capable of maintaining their body
temperature constant at approximately®@7[1,2] (in specific temperature environment), in high
temperatures the thermoregulation system activatesmégehanisms that save on heat production and
mechanisms that increase the release of the body Hesrefore, the high work environment temperatures
lead to vasodilation (dilatation of the blood vessald increased perspiration which is a mechanism for
releasing the excess heat to the environment. Beadiube vasodilation the blood inflow is increased from
the inside to the body surface so the portion of tlae kereleased to the surface.

In addition, the sweat glands intensify the releagbetweat which evaporation requires the necessary heat
of the body which is then cooled down. The amounthef heat which can be this way released to the
environment depends on the environmental air moveriemtumidity as well as the physical activity oéth
worker (taking into consideration the production of teathis increased by the physical activity). The faster
the air movement, the lower the humidity, or if the parés involved in light activity, the process of
releasing the heat to the environment wil be more ieffic

In the contrary, at high temperatures, weak air moveraadtin existence of the significant physical agtivit
the heat stress will rise. The heat stress meanscphgsid physiological reaction of the organism tohiga
temperature. As a consequence, the feeling of the cofetiuced as well as work abilty and safety which
leads to the risk of occupational accidents.

! Visoka &olaza sigurnost,Zagreb
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2. HEALTH ISSUES AT HIGH TEMPERATURES

All forms of the health issues are the consequencegbfliuid loss from the organism through perspiration
process which symptoms are dehydration, temporary hdwtustion, unconsciousness (syncope), heat
collapse, heat stroke and sunstroke.

2.1. Dehydration

Approximately, 60% of the body mass is composed oewdduring the physical activity the body will lose
the liquid which will cause the sensation of thirssin, dry mouth, rapid heartbeat and thumping of the, hea
as well as the muscle cramps. When there is a lossref than 10% of the body liquid there is blurry vision,
dizziness and tinnitus. Further liquid loss couldileacoma and death. [2,3]

2.2. Temporary heat exhaustion

Primarily, it will arise with the workers that have ieten acclimatized for work at high temperatures as the
reaction of the organism to heat which could take aromo weeks. [3,4]

2.3. Heat cramps

The heat cramps are the consequence of the waterekectimbalance (sodium loss) due to excess
perspiration. It will primarily arise with the workers imv@d in the heavy physical work and result in
excessive perspiration. The heat cramps are demonsthadeidh pain in the most stressed muscles (hand
and leg muscles) that take 1-3 minutes in repetita@ner. They are accompanied with the nausea and low
blood pressure. [3,4]

2.4. Unconsciousness (syncope)

The unconsciousness occurs due to peripheral vaeodiand lasts approximately two weeks until the
organism has adopted. It is demonstrated by temporaakngss and unconsciousness. [3,4]

2.5. Heat exhaustion (collapse)

The heat exhaustion occurs in cases of high tempesagdposure in persons unacclimatized to work at high
temperatures. It represents the higher degree of the reaps so along the muscle cramps there are
stomach cramps. The skin is cold, damp and white. pdrson suffers from weakness, headache, nausea,
vomiting, rapid heartbeat, rapid and shallow breattamgjety and loss of consciousness. At this pdimt i
action are taken this condtion could lead to h&aks. [3,4]

2.6. Heat stroke

The heat stroke is the most severe form of the heathadadollows the heat exhaustion and consequently
leads to complete thermoregulatory system collapsethisoreason the body temperature arises even above
40°C, the skin is red, hot and dry, the heartbeats ardeaated and breathing is shallow. All organs suffer
damages. There are heavy headaches, nausea, varotifigsion and loss of consciousness. In 20-50% of
the cases the heat stroke leads to death. [3,4]

2.7. Sunstroke

Sunstroke occurs by combined influence of high bodypésature and sun rays acting on the back of the
head. In less serious cases the symptoms are weakaesgea, vomiting, headache, dizziness, confusion,
face skin redness, tinnitus. In serious cases the egmaptre disorientation, dilated pupils, unconscicssne
rapid pulse and shallow breathing. [3,4]

3. HEAT STRESS CONTROL

Some states use WBGT method (Wet Bulb Globe Temperhtdex) for surveilance and control of the
heat stress on workplaces in open areas at high tetmgeyaThe WBGT Index is detailed in the standard
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document 1SO 7243 [5], which is the basic standard ®héat stress. This standard is the foundation for the
EN 27243:1993 accepted by the Republic of Croatia. WBGT method takes into consideration the air
temperature, the heat of the sun rays, humidity amd@iement speed that contribute the heat perception of
the humans. The American Conference of Governmental tizdii$ygienist tACGIH elaborated a Table 1
which contains all threshold values of the WBGT Indeeat stress exposure for the for 8-hour work day,
five days per week with conventional breaks. [6]

1.Table 1. ACGIH criteria for heat stress expostoe 8-hour work day, five days per week with
conventional breakd6]

Acclimatized workers Unacclimatized workers

Work/Rest Light | Moderate Heavy | Very Light Moderat | Heavy | Very

Work | Work Work Heavy | Work e Work | Work | Heavy

Work Work
continuous work (3¢ 29.5 27.5 26.0 27.5 25.0 22.5
min. break)
each hour 45 min 30.5 28.5 275 29.0 26.5 24.5
work, 15 min. break
each hour 30 min 31.5 29.5 28.5 27.5 30.0 28.0 26.5 25.0
work, 30 min. rest
each hour 15 minf 32.5 31.0 30.0 29.5 31.0 29.0 28.0 26.5
work, 45 min. rest
Exposure threshold values, WBGT (C)

When the stated threshold values are respected thematl not have any symptoms of the heat ilnesses
assumed they are adequately supplied with liqulasy are healthy and wear light clothes.

In practice, the values of the WBGT Index are easilyrdated by the Table 2 [7] when we are familiar
with the air temperature and relative air humidity. Blscissa shows air relative humidity values (%) and
the ordinate shows the air temperati@)( At the intersection of those two values there sevaf WBGT
heat index.

If the value readings are compared to the Table 3 weachisve the information on possible consequence
per worker in case the work is prolonged under thoseitiomsd [8]

Table 2:WBGT Index value reading from measuredteninperature values and relative humidity

WBGT INDEX (°C)
Air Relative Humidity (%)

Temp (C) 40 (45 [50 |55 |60 |65 |70 |75 |80 |85 |90 |95 | 100
27 27 |27 |27 |27 |28 |28 [28 [29 (29 (29 [30 [30 |31
28 27 |28 [28 (29 [29 (29 (30 (31 |32 [32 |33 |34 |35
29 28 |29 [29 (30 (31 (32 (32 (33 (34 [36 |37 [38 |39
30 29 [31 [31 |32 [33 [34 [35 [36 [38 [39 [41 [42 |44
31 31 |32 (33 |34 (35 |37 (38 |39 (41 |43 |45 |47 |49
32 33 [34 [35 [36 [38 [39 [41 [43 [45 [47 [50 |53
33 34 (36 |37 (38 (41 (42 (44 [47 [49 |52
34 36 [38 [39 [41 [43 [46 [48 [51 [ 54
36 38 |40 (42 |44 |47 |49 |52
37 41 (43 (45 |47 |51 |53
38 43 (46 [48 |51 |54

39 46 |48
40 48 | 51
a1 51
43
a7

51
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Table 3. Possible consequences for the worker s cd the prolonged work in certain conditio8]

Category Heat Index {C) Passible consequences

Caution 27 +32 Possible weakness with the long-term exposure.

Extreme 32 41 Sunstroke, heat cramps, exhaustion.

Caution Heat stroke under longer exposure and / or phy
activity.

Danger 41 54 Heat cramps lacking longer actyi

At first, the Canadian meteorologists used Humidex Irexder to demonstrate the feeling of the average
person exposed to combination of the high temperatnderedative air humidity. High temperature and the
high relative humidity increase the level of so callsgnsory temperature” which leads to physical
discomfort. Today in Canada the Humidex is used foryasabf the work conditions where the worker is
exposed to the heat stress. For Humidex readingsathle # is used. The sensory temperature is read on the
intersection of the measured air temperature and regtiveimidity. [9]

Table 4. Reference table for analysis ofthe heats on the workplace based on the Humidex Inf&x

Q.

g S Relative air humidity (%)

<TI0 1520 2530 3540 45| 50] 55 [60]65] 70] 75 ] 80| 85 | 90] 95 | 100
21 25| 26| 27| 27 | 28| 29 | 29
22 25(25(26(27| 27| 28 | 29 | 30| 30| 31
23 251 2627|2828 29[ 30| 31 (32 32| 33
24 2526|271 28(28[{29(30| 31|32 |33(33| 34|35
25 251262727128 29[30[31]|32] 33| 34| 34[35] 36| 37
26 2512627282930 31(32(33[34| 34| 35| 36|37 38| 39
27 25126272829 30[31[32[33[34[35] 36| 37[38[39] 40] 41

28 |25|26(27|28|29|30|31|32|33|34(35[36(37| 38| 39| 40 (41| 42 | 43

29 |26 272829303132 33|35|36(37{38(39| 40| 41| 42 |43| 45| 46

30 |27 28|29(30|32(33|34[35|36|37|39|40|41| 42| 43| 44 | 46| 47 | 48

31 |28 29|30 32|33[34|35[37|38[39(40(42|43| 44| 45| 47 (48| 49| 50

32 |29|30(32(33|34(36|37|38|40|41|42|44|45| 46| 48| 49 |50

33 [30(32[33(34|36[37|39[40]|41|43|44|46|47| 48| 50

34 | 31|33|34|36|37(39|40| 42|43 | 45|46|48| 49

35 [ 33[34|36|37]|39|40|42| 44| 45| 47 ]148]|50

36 |34 |35|37 39|40 42|44 | 45| 47| 49|50

37 | 35| 37|38|40|42| 44| 45| 47| 49

38 |36 (38|40 | 42|44 | 45| 47| 49

39 |37 (39|41 |43 |45| 47|49

40 (39(41(43 | 45|47 49

41 | 40| 42| 44| 46 | 48

42 |41 43|46 | 48| 50

43 | 42| 45| 47| 49

44 |44 | 46 | 49

45 | 45| 47| 50

46 | 46 | 49
47 | 47 | 50
48 | 47
49 | 50

In order to avoid the heat load [9] some procedure inginscare given (Table 5)
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Below the warning values stated in the Humidex lmplumost unacclimatized workers will not suffer the
negative influence of the heat stress. Also, most efabclimatized workers of good health below the
warning values stated in the Humidex 2 column vall suffer any negative influence of the heat stress if
taken the measures stated in the Table 5.

Taking into consideration that for control of the heegéss the WBG and Humidex Index methods are used
worldwide and based on the sequence of taken reaitiiegsorrelation between those two indexes is the
following:[10]

HUMIDEX = 1,939 WWBGT +11,338
Table 5. Procedure instructions based on the meaisHumidex index[9]

HUMIDEX 1 (°C) HUMIDEX 2 (°C)
(unacclimatized workers (acclimatized worker
performing moderate physica INSTRUCTIONS performing moderate physic
work) work)

2529 Mandatory water supply for 32-35

workers

Notify workers of the heat stress|
Encourage workers to take

30 £33 additional water quantities. 36 +39
Take notes each hour for
temperature and relative humidity
Notify workers of danger.
Warn workers to take additional
34 £37 water quantties. 40 +42
Train workers for recognition of
the heat stress symptoms.
Working with 15 minute rest per
hour.

Drink at least 2,5 dl of water
(temperatures 1&15°C) each 20
38- 39 minutes. 43 44
Workers having heat stress
symptoms immediately seek
medical assistance.

Working with 30 minute rest per
40 41 hour with previously prescribed 45 +46
declaration of such work.
Working with 45 minute rest pe

42 +44 hour with previously prescribed 47 +49
declaration of such work.
45 and higher Only occupational medicine 50 and higher

specialist approves the work

4. CONCLUSION

Works performed at the open are beyond the influenceeokthployer to the microclimate factors (air
temperature, air humidity and sun radiation). Applylmg $afety at work regulations wil reduce or avoid the
great deal of the heat stress. The prevention of thé dteess should be performed as per stated
recommendations. As recommended, the heavy physa#él sthould be replaced with machines as much as
possible, there should be rooms for cooling the workemkers must be acclimatized for work at high
temperatures, the extra work force should be broughtriareg conditions, and avoided work on open at the
warmest part of the day.
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Workers must be introduced to the dangers of the waskem area at high temperatures and provided with
bright, cotton and light clothes. In case the work requpersonal protective equipment the workers must
have the opportunity to remove them during the rest.

5. REFERENCES

[1] Guyton i Hall; Medicinska fiziologija, Medicinskaaklada,Zagreb 2003,
[2] aDULU 0 &4XaNLQ ( OHGLFLQWNDDGDNODBROIZADIUBGHEGLFLQ
[3] Health Aspect of Work in extreme climates within E&@ustry: The Heat, E&P Forum, Report
N06.70/279, September 1998.,London
> @ 9UKRYDF % )UDQFHWLU , % DN¥XWU % ,QWHDQDAPHIHNFHQDU 1D
Ljevak, Zagreb, 2003.
[5] 1SO 7243; Hot environmentEstimation of the heat stress on working man, basekeo
WBGT zindeks (wet bulb globe temperature) 19801 Secon edition
[6] http:// www.ccohs.ca/oshanswers/phys agents/hat. il
[7] http:// www.ibew353.0org/wsib/doc/Research/Heat%233%620-%20Datasheet. pdf

[8] http:// www.srh.noaa.gov/epz/?n=wxcalc heatindex

[9] http://www.ohcow.on.ca/menuweb/hhrplan. pdf

[10]http://

www.ohcow.on.ca/clinics/windsor/docs/workplaceconceenginars/Dealing with %20Temperature %20E
xtremes. pdf

126


http://www.ccohs.ca/oshanswers/phys_agents/hot_cold.html
http://www.ibew353.org/wsib/doc/Research/Heat%20Stress%20-%20Datasheet.pdf
http://www.srh.noaa.gov/epz/?n=wxcalc_heatindex
http://www.ohcow.on.ca/menuweb/hhrplan.pdf
http://www.ohcow.on.ca/clinics/windsor/docs/workplaceconcernsseminars/Dealing_with_%20Temperature_%20Extremes.pdf
http://www.ohcow.on.ca/clinics/windsor/docs/workplaceconcernsseminars/Dealing_with_%20Temperature_%20Extremes.pdf

Jbabd b [_a[_~ghkgb b®hiZhpo#.

?2A;?7>:G J:> G: LJ:D:KLBF ;JMKBEBP:F:

>mrZg =Z\Zgkdb
gavanski@vtsns.edis.

J_abf_

JZ\’\ gz IjﬁEZklr;]-] [mkbebpb m g_ih&hlhgjthegbf\jmdbbBfZ dheb ij_|_gBkhhha_ [_
anrjz\,_ aZzi e g

M pb,m ijm ZfZ ihfh,b ebpbfZ azZz"m’ IghfaaiZzY, apZ*gdBkm b ijhp_fb\ZgbfzZ m it

ijhp_g_jbabdZ aZ jZjordhi\XeZ @ 1jZdZkl_ [jmkbebp_ ij_ikmgil _&pmigégg hiZkghk
b rl_Ighklb b ~ZI_ km f_j_az mijz\,Zf_ jbabdhf
D,mqg_ j_tZdzZklZ [jmkbebpZ [_a[_~ghkl .hiZkghklb jbabd

SAFETY WORK ON BELT SANDER FOR WOOD
Abstract:

In order to assist health and safety officers &eas risk for the workers on the belt sander fardypotential hazards
and harms are recognized and identified; and meadar risk management are given.

Authors have relied on their long experience ingabic inspection of work equipment and in train@fgvorkers in
safe working practices.

Keywords: belt sander for wood, safe, hazard.ris

1. M<H>G: J:AF:LJ:5:

Ilhkeh”Z\Zp «_ "m Zg "Z m kdezZ"mAZdhgzZghf[_al[klZdhklb b a*jZ\,m
[1] ZglZ me_ ijZ\gh ebp_ kZ ebp_gphZ mj_pb,gbkgjdd h _if jbih baggbd b
bkiblb\Zfz hij_f_ 8ZJjZim[ebpb Kj[beb kmj@d\lgedlghzZz h ihkimidm ij_J]e _~
bkiblb\Zfz hij_f_azZ jZz™ b bkiblb\Z flzd m&klgh iphijokZgg dZI_]lhjbe_ hij_f_
jZ~ dhe_ ih~*e_"m ij_\_qglb\gbf b i_jbbfBqibbkiplPAEFZFEbg_ aZ h[jZ"m b
ij_jZ”m ~j\_1Z km _dkiebpblgh gZzZ\n™ 1gdqgdmfgeZgm [

FZrbg_ azZ h[jZz"m ~j\_1Z k\jklzZ\ZemfKrbgn da-hlijsrkigbhezZ h[jZz"m fzZI_
ij\_gkl\_gh a[h] \_ebd_ [jabg_ j_aohjhZlk o thigqjXkpbeZ dhe_ k_ h[Z\,Z
ijb ihlbkdb\Zfm fzZl_jbeZeZz

GZ hkgh\m \jkl_ f_ozZgbqgd_ h[jz~_ bkgbqggbo fZ\_IljBebeZ h\_ fZrbg_ k
ih"_eblb gz fZrbg_ azZ j_azf_ k_&dp zlf ,mklljnmflhibg_ 1Z1_jb djm'g_ b
| _kl_j_ jZ\gZebp_ "~_[,Zgq_ Jeh"Zmhpebp m[pablpebp beb dhf[bgh\Zg_
fZrbg_ b gZ fZrbg_ aZ h[ebdh\Zf_ ~ nhidxlbgf 8BZijkk\beZf_  fZrbg_
gZghr_f_ jZagbo ij_fZaZ beb fZrbg_jaZ e_i,_f_ nmjgb

sjmr_f_ kiz*"Z m ihkimizd az\jrg_ h[{iZz&Z DNjhrlZ[im&gZz |j@)dzfz
j_eZlb\gh \_ebdm [jabgm b ba\h"®) |éEAghghjdj AR pfZz ij_~f_| h[RXp _
mijZ\gh «_ gZ lez\gB]dj_I1Zf _

ljbdZa hkgh\gbo dj_I1ZfZ b ijbgpbi jEle&bpjzdZkle [g@ kebpb

KebdZ Hkgh\gZ dj _1ZfZ gZ ljZzdZklhe [jmkbebpb

l<bkhdzZ | _ogbgdZ rdheZ kljmdh\gbo klm”~b+Z m Gh\hf KZ"m
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LjizdZk[ljZnkbebpz ijbdZzazgZ gZ kebpb  Kmrmfhljijl,ZAZIZad ih\jrbgZ
lj_~f | h[jz~_ k_ iheh'b h~Aghkgh ikkhzhbagZbfZRghijblbkdb\zq [jmkg_ I]
ihf_jZ ij fz ij ~f_Im [jmr_fZ

KebdZ LjZdZzklZ [jmkbebpZ

2. HI:KGHKLB IJB H;J:>B G: LJ:D:KLH3 ;JMKBEBPB

ljb h[Z\,Zfm jZ~gbo Zdlb\ghklb gZ IjEdR&bklZ[jmEbebkdeZ m kZ geZgh
1jZ\begbdZ h gZqbgm b ihkimidm ifgphfgf_ K bra bl ZngjZ 4 8 H4] hd hheatggzld
km b mI\j{_g_ ke_~_,_ hizkghklb b ridhghkilo]m Zi]lj@éablb “b\hl b a”jz\,

LZ[_eZlj Hhagzl_b mNj{_g_ hizkghklb b rl_Ighklb

j
ijb h[jz~Db gz IjZdZkihe [jmkbebpb

[

HI:KGHKLB
RL?LGHKLE

HIBKG: :G:EBA:

Azo\zIlzf_ 1jklbem beb rzZzd_ jZz"gbdZ
\j_f_ h[jz~_ dzZ~Z k_ g_ dhjbkl_ aZzZx
ZeZlb aZ ihlbkdb\Zf_ dzZ~Z jZ"~gbdn
[fmkg_ 1jZzd_ beb dzZ~Z k_ [jmkbebpn
ihdj_Im

JhibjZem,b
ihdj lgbh_eh\

AzZo\zIzf_ 1)klbem beb rzd_ jZ~gb
ihlhgkdbf beb kehpliZNglafgbf \Z,dhf

AZmkIZ\,Zf_ [jmkg_ 1jzd_ jmdhf beb

KemqgZegh md,mgb\Zf_ fZrbg_ m jz~

AzZo\zIzZzf_ 1jklbem beb rZd_ jZz~gbdZo
dhfz~rZz

Dhjbr, f_
kj_~klz\zZ aj
dheZ fh]m
ijhmajhdh\Z
gZklzgzd ih°
_dkiehabe]

ljb [jmr_fm Zdh g_"hklZe_
h~A\h{_f_ ijZrbg_ b kljm]hlbg_
jZ"b bkijZ\gh beb gbe_  ijZ\begh b3
ki\hjblb \_ebdzZ dhebgbgzZ ijZrbg_
ba\hj ih*zZjz

\ _glbej
beb gh

HiZkghkl h
Abj_dlgh] |

M~Zj _e_dljbgg_ kljme_ ijbebdhf ~h~
_e_dljbggbf dzZ[eh\bfZ mlbggbphf be

bg~bj_dlgh
AhADjZ

Ehr_ ma_f,_f_ ljZzdzZkl_ [jmkbebp_

> eh\lg bklby

DbrzZfp jZae_ |ZfZ [jmkg_ |jZd_
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dhe_e_ T I yre 1ZfZ kblgp@rd\ kdb ijZrbg_ m hdt

Ijb jZ~m KZ ~j\_Thf b kebqgbf fZI_jbm

) nhifbjzfZ kblgbo q_klbpz ~j\_g_ ij2Z

5. | O-10"kdZ Tl km jz~gbpb baeh _gb bgozezpbeb |

J2rbg Ze jlbekdbf h[h, fbfZ AbkZegbo h]
dZgp_jZ dh” h[jZ~_ o0jzkiZ b [md\_

J:>GB3? G:F?5?G >: H;MO<:LB K<? IHL?GPB3:EG? H
RL?LGHKLB 1JB J:>M G: LJ:D:KLH3 ;JMKBEBH#

Ijbf_j ljzdzZkl_ [jmkbebp_ gZ dhehe gbkm_itbfg f ijnibbzg_ f_j_ [_a[_"
ijbdZazZzgZ +_ gZ kebpb ljbdZazZgZ |lghdZ k)l Za[jmyBebZ jZ~ <+ _j gbe_ |

aZrlblgbpbfZ hdh Jhjf_] ~_eZ [jmkd_bljeh[higd@gkdph] \Z,dZ dZh gb
mj_{Z+_f az h*\h{ f_ijZrbg_

ol

a[_~gZ |jZzdZklZ [jmkbebpZz

KebGZG [_

3.F?J? ;?A;?>GHKLB IJB H;J:>B G: LJ:D:KLH3 ;JMKBEBPB

:gZebahf |_oghehrdh] ijhp_kZ h[jZz"_oMjXIl1¥b4d é2bipglyZIbo hiZzkghklb
rl_lghklb mI\j{_g_ km ke_~_,_ f_j fZ2Z _ldgBdHEJFZ b k

xdhjbklblb IjZzdZklm [jmkbebpm m kdeZ"m kZ gzZf_ghf

xh~j"z\ZIb 1jzdZklm [jmkbebpm ij_fzZ {@#gZlklmmk didbaih kZ qezZghf
AZdhgz h [_a[_"~ghklb b a?iE\,Z gZ jZ"m

xh~j z\zf_  ihijz\dm b ih”r_rz\zf_ 1jZzdaktbghjnfkbebpjrblb kljmqggh
h\eZr, _gh ebp_

x\jrblb i_jbh~bgg_ ij_Je_"_ b bkiblb\ZnfkbéphbdZil kd¢Z"m kZ qezZghf
AZdHy@ b ij_fz 1jz\bZgbdm >

x\jrblb hkihkh[,Z\Zf_ aZihke_gbo azZ [jadZkrf jMmkib2bphf m kdez~?
geZgh\bfz b [1JAZdhgZz

xh[_a[_"blb "himgkdZ mihagzZ\ZfZz aWklihkze imbof k@ZimIEkHWZ gZlibkZ b &
mihahj_fZ gZ hkgh\m gezZgZ [1@klZ\jljZABdghgdm h h[_a[_{b\Zfm hag
[_a[_"ghkl b anjz\, [5§Z jZ"m

x\jrblb ~g_\gm ijh\_jm bkijZ\ghklb 1jZdZkl_ [jmkbebp

xh[_a[_"blb ijz\begh dhjibkZgbo kj_"klz\Z aZ ebggm aZrlblm gZ jZ~n
xdhjbklblb b ijZ\begh ihklZ\blb aZrlbldhdd_hOhZjmdckg

Dh” ljzdzZkl_ [jmkbebp_ ih]hgkdb \Z]Zd aZrkiflglda _nddgjneodm ihdehipZ
rlh «  ijbdZazZgh gZ kebpb
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KebdZ Aztrlblgbd hdh ihjhgkdh] \Z,dZ

Keh[h*rgbaZl _agb \zZ,Zd «_ |1Zdh{_ kf_rl_g mdmdiZjeazZmlbipdwdm ihdeh
kebdz ihabpbez ljbdZazgz ljzddklZ [gakibepyg_db”Zq_f kebd
ihabpbez dheb aZe+_~gh kZ aZzrllyltglglhfmgbigbe [ Madh1Z [_a[_"ghkgh]
"Z hg_fhlm,b ihdj_IzZf_ fZrbg_ -ihdllehaZpllglgbd m ij_~\b{_ghf azZrltl
iheh Zem g_ aZzZl\Zjz hizkgm ahgm hdklZ¥hdZZribgeh ZdhakK_ m Ihdn
aZrlblghddehiZp hl\hjb beb ihf_jb ba [beh dhebo jZaeh]Z

KebdZ ; a[_~ghkgb mj {Z+ hdhaRehdhphZ,dzZ

.jmkgZ 1jzdz ~Z [b k_ kij_gbe_ ifY [blbjAZ¢bdjZgZhih p_ehe ~m bgb

ihabpbez hkbf m ~hf_f ~_em |jZzd_ dhebf k_ [jmkb

ljbdZzazgzZ 1jzdzZklZ [jmkbebpzZ «_ hhkgbfg@djb{EeaF _mg\b"m o0zZ\Zjbekdl
kebdz ihabpbez dhe_ bfzZz WNAW6 e Zk|dZhmbkAdmgZem _\_glm
hizkghklb

xijZ\begh ihklZ\blb bkijz\Zg mj_{zZ+ a@gh”bhfj\f gijZijm]hlbg_

lj_ ihg_ldz jz~z ijh\_jblb ~_ehl\hjghlkimp {Zlegzeghkh~\h{_f_ ijZrbg
kljm]hlbg_

AZ _nbdZkgh mdezZfZf_ gZklzZe_ ijznbopg hWbhtj\[gh «kljMmZ [jabgZ \Za’
mj_{Zem az hlijZrb\zf_ jms”_Ghdhoh”rgh «_gZlezZkblb ~"Z k_ZijZrbg:
kljm]lhlbgZ dhe_ gZklZe+_ ijb [jmr_fmklpegbdhZ dze&kHhle_fdh fh]lm m ihlin
mdehgblb ijbf_ghf mj_{Z+zZ az hlijZrbRZfij_ iRphdmMh]Zz*Z jZ*gbpb dhj
ebggm aZzZrlblgm hij_fm dzZh rlh kmgaBqldjgKZZ[khadigtof aZrlblh
Ljizdzklz [jmkbebpz fh _ jz~b hA"\h{mAE&Ibj&rbdlbbijibld,mg_gZ gZ kzZfhl
mj_{Ze+ azZ hlijzrb\Zf_ dzZdh +_ ijbdEaZ gz @Z gikpbedb mj_{Z+ azZ hlijZz
kebdz gZ dheb km ijbd,mqg_g_ b{Zjh]azf h{hg» nB}my_I|Z
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KebdZ KzfhklZegb mj_{Z+ aZ hlijZrb\Zf_ gZ bjgzklhe [jmkbe
(1 +hlijZrb\Zgb p_xh\h? aZ h~A\h{_f_ ijZjmbkgZ |jZdZ

KebdzZ P fgljZegb mj_{Zes aZ hlijZrb\Zf _
kzZz ijbd,mqpbfzZ gz |ljZzdZklhe [jmkbebpb

AZ h™"\h{_f_ ijZrbg_ b kljm]hlbg_ kZ fhpzdzikkl _dhjlkklhlb b fh[begb ihd,
hlijZzrb\Zq

XxgZdmi,_gm ijZrbgm |Ihdhf jz~Z ih\j_fegphfgbklblb f_I

xdhjbklblb j_kibjZlhj Zdh «_ \_glbeZpbeb @dh ehlyhjfg

xihklZ\blb ljzdzkl_ [jmkbebp_ Zdh[g_ firjnme_g mijilhklhjbe_ beb ij_]j:
ijhklhj_

xaZ \j_f_ h[Z\,ZfZ ihkeh\Z gZ ljZdZddhgljpkkKblebpb gh jZz* b g_ jZa]lh\.
Ajm]bf jZrgbpbiK_fgh km hiZzkg_ jZaebqgbl_ rZe_ b_b]jh]mdhbfE riogjhd
ih\j_ "~z

xaZl[jZf_g *_ jZ™ kZ ljzdzZklhf [jmkbebphf_rmdigbhdih itk _, f_ dZ[eh\
hij_ f_ az gzZiz<zZf_ _e_dljbgqghf _g_j]lbehf

xaZl[jZf_gh «_azZf_fb\Zlb »_eh\_ IjZdZkh\Z[jprkhbbp_ g

xba\jrblb [eZ]h\j_f_gm azf_gm [jmkgl_llpZde b Ddhjkrb hr

xij_ ihg_IldzZz qbr,_fZ ihijz\d_ beb g_dpb*mpZ HgZdjZklhe [jmkbebpb
gZdhg az\jr_Idz ~g_\gh] jZ~Z h[zZ\ZAgh bkdmdlglbazegZizzf_1jz
[fmkbebp_ _e_dljbgghf _g_j]lbehf bklem@Zgb]bhghhdh] md, mqg_fZ b
xdzZ~Z az\jrbl_ jz~ jzZ~gh f_klh jZkim flgimkbebZm Zkdjpk1gb_ijhklhj

lj [Z h™j"Z\ZIb "Z [m"_ mj_""Zg b [_a ij_ij_dZz
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A:D4A4MQ:D

JzN e« ~hdZazZh jzZagh\jkghkl b keh _rdhkghhliZkghklb K iheZ\, mem
dhjbr,_fm 1jZdZkl_ [jmkbebp_

GZ hkgh\m bkdmkI\Z Zmlhjz gzf_,l1jxkdZg]l hipjmtigth&dprZfhjZem [blb hij_
aZrlblgbpbfz b [_a[_"ghkgbf mj_{Ze<bfZz

Hirl_ «_ ihagZlh ~Z aZrlblgbpb b [ bap_ "ghkgbkmjgfdb k\_ ih\j_~_gZ j
e a[h] Ih]Z g_hioh~glk\&hjpkkilkkdBgZ kj_~klI\Z ebgg_ aZrld_ i gBhyZygm_\jrt
ij_le_"~_ b bkiblb\zfz hij_f_az jzMgHakibkih[jfZ\Zfg aZihke_gbo azZ [_a]

EBL?J:LMJ:
AZdig a[_"ghkdbdjz\,gZjZz"Kem [_JeZ k gbK [ }.101/05.

#* |jZ\begbdhkImidm]e_'bdkiblb\Zlg_f ajdzZ”bbkiblb\Zfm&eh)\z"g_

hdhebé&em [_JoZ k gbK [ ].94/2006 b108/2006 + bk ijZ\.d Z

3. >j_al]b, F 3zZgdh\b, @ AZrlblZz Z - tdbgMigbh\b jmbl_| m Gbrm NZ
aZrlbl_ gz jZ/a994G br

4. ljZ\begbd h gZgbgm b ihkimidm ijjp*ghf fo&kbzZ bgih jZ~ghe hdh
Kem ' [_gb ]JeZk §pt2/0BK bkijz\dZz

5. ljZ\begbd h h[_a[_{b\Zfm hagzZdzaazZ\[,_ag§zZ"ghkm bKem [_gb ]Je.
JK Tj

6. > _\b, F lj_le_~b b bkiblb\Zfz kljhP_\Zh a4 _HgnBjfZpbe_ b im[eDb
AZ]j_I

7. l[jZ\begbd h ihk_[gbf f_jZfZ aZrlblf_ @ZgbhMtmeijp jZ*"b b h[jZ"b "]
b kebggbo fZl jbeZezZz Kem'[_gb JeZkgbd KJK [j

NP
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:G:EBA: ?J=HGHFB3? DHFIHGAGQBG:J: B J:QMG:JKDH=
HDIM@?5:

'b,Zgz = _tH\bGZI1Zrz KIm[K) _leZzgZ Dg_" _\b,
gemovic@vtsns.edts

J?ABF?

>mlhljZezZg jZ» aZ jZgmgZjhf k_ m[jlhsZ pbathalld,gZ gZHBlZgZd b jZa\he jZa
iZlhehrdbo kIZfZ b h[h,_fZ qgb+<Z |_"ke@Ib\\gib[jZahirZkgbo ~h djZ+<f_ ha[b,gbo Hg
dZh ihke_"bpZ "m]hljZegh] klZlbgdh] ghi]_kim[ZZ gbmbabhehrdh] iheh Z«Z b ih
ihdj_1Z m aleh[m rZd_ M jZ"m km ijjjdgaZyd @gmgliZ kZ j_amelZlbfZebkljZ b\
kijh\_~_gh b dhe_ h[mo\zZIZ jzZz~ kZ 1ZklZImjhf b fbr_f

D,mqgg_ j_qghhghfbez nZdlhjb jbabdz hrl_, f_a”jz\,z

Analysis of ergonomics computer components and comigr environments

ABSTRACT:

Long-term working on a computer is one of the sesigisk factors for the occurence and developmént o
various pathological conditions and diseases, whasight ranges from relatively benign to exremegrious. They
arise as a result of long-term static loading & #pine , non-physiological position and repetitinaion in the wrist .
The paper presents the elements of ergonomics dempith the results of a survey , and that includeorking with
the keyboard and mouse .

Keywords : ergonomics , risk factors , health damage

1. A:RLH IJHP?G: JBABD: A: :>FBGBKLJ:LB<G? J:>GBD? "
:AfbgbkljZIb\gZ jZ~gZ f_kIZ km ijbkmbhX|bfZk\tbfgZ EEfZ km aZihk
jZAgbpb m fzf_f beb \_, f [jhem G2 _kgbpZajkljhalimj_ aZihke_gbc
ij_"ma mzZ\eZ"b :I<he\h”bg_ b L_e _dhfm Kj[be_
Biaana AIIB Tenexkom Cpouja
Vrynuo: 986 Vrynno:13598

B AVEHHMCTPaTHEHH PaIHHIIH
B TIpouzr0aHY paIHHIM

B A MHHHCTPAaTHEHHE PaJHHITH
B [Tpou3B0IHH paIHHIM

KebdZ [j] KljmdImjZ jZAgbdZ m \eZ"fe :thimhjfge b L _

D:J:DL?JBKLBD? J:>: M :>FBGBKLJ:LB<GBF >?E:LGHKLBF:
JZ~rgZ f_klIZ m Z~fbgbkljZpbeb dZjZzddlpjZ g_dhebdh n

1. Mfgb jzZz~ «_ hkgh\gb h[ebd jZz*"Z m zZ" édBy9kkjldIfArgblfifbr mfghf jz~»
ij\_gkl\_gh ~hezZab ~h gZij_azZfz iz p\Zphef, ifkp_ kAl fbr, fZ Zdlb\Z
_fhpbhgZeg_  kn_j_ dZh b ~h gZij_aZZgZ «meahjghjdZ+Zjijb nbabqdhf jz~
ZglZ h\Zghkl fbrb,gbo ]jmiZz DZdh mfgEg&khqgbh az]\bikgh h” hjjZgbaZpb-
ijhp_kzZ jzZ\ghf_jghklb gZij_aZfzZ kbphil gZij fappBEghg k_ fh _ ]jmibk.
g_dhebdh ]jmiZ h” dhebo km kg_d_Zdgzhghkljbkdbgg” a&Zlghklb

l<bkhdzZ | _ogbgdZ rdheZ kljmdh\gbo klm”~b+Z m Gh\hf KZ"m
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a. JZ~ kZ ij_l_"gbf gzij_azf_f ijhp_kzZ fbr, fZ ihklhdhjbo
Zelhjblzfz
b. JZ~ dheb aZol \Z g _j ImeZjgZ gZij_azZkflA] ¢hhghorh’fghki”*emdZ
dhjbr, _f_ g_klzZg”~Zj~rgbo j_r_fZ i\l hbhitdmeghdkigbloeZkblmZpbe_
c. KI\ZjzezZzqgdb jz~ dheb azZol_\zZ kI\ZjZE_ igh\hdgZlelhjbbZzg_ j\gl
_fhpbhgZegh] gzZij_azfz [_a lZzqghaAj_§_gi] jZkihj_
ljb mfghf jZ"m ~"heZab "h ijhf_g_ gdboZeggpfifdZjgbhdgZzkdmeZjghf b ~
kbkl_fbfZ m hjjZgbafm Zeb az jZaebh&imdh” mdgbhydEPrZ h\_ ijhf_g_ km
bgz" g b agZqZzZegbe_ ijbkmlg_ dh”dbh],gdghj] aZhfpbhgz
Kao b nbabgdb jZz» b mfgb jz» fh™_ ~Z [tmd _ iflhaaBybkb h™ kl 4 gZ g_
_fhpbhgh] gzZij_azfz dhe_ h™j_{mbhpbbhZeghlmzZleghahjgh Zg]Z h\Zf _

2. >jm]Z dZzjzdl_jbklbdz jz~"Z m zZ~fbylkd paplg«bht ghym&Z fZ ijb jZ m
ij_l_"gh h[zZz\,Z m k_~_, f iheh ' ZmZ1phZg mmidm zZigk _[gh rZd_ b ijklb
fzf_ fbrb,g_ ]jmi_ ;jhe b \jkl_ ZdIbkdh&xlIb\gbfZ "flegz IghklbfZ km jZaebqb
ijbe_fZ b ij_jz~_ bgnhjfZpbeZ dhe_ k_ghiiKjZ"gbliq glbkf_ gbf beb mkf_
dhglzdlbfz 1_e_nhgkdbf iml_f iml_f\jZgkgZaZdynmkeb\ZfZ gZ hkgh\m \
fzf _1 [jhez ihr"ZlzdzZ "~Zem k_ bgkl[imydpZef VietdjkogZem k_ Zdlib\ghklb

3. :~fbgbkljzZlb\gb ihkeh\b m \_ebdhe fijpd_hht\ jZogm§&ZjZ dZe_ dZjzdl_

ih\_,Zf_ ikbohnbabgdh] b ikbobqdh][ghBijbamhf 29k khlgahjgh] gZij_az

IJHP?G: JBABD: A: :>FBGBKLJ:LB<G: J:>G: F?KL:

Ilhkeh”rZ\Zp «_ "m 'Zg ~Z ba\jrb ijhp_gamgBabdiZlZagzk\dhebfZ k_ dh
hij_fz az jz™ kZ _djzghf AZihke_pb\beddddXem hyiz]e Idheb dhjbklb hij_fn
_djZghf gzZ<fZzf_ qZkzZ ~g_\gh

GZKebplbkemklhjz\gh «_ ~ZI ijbf_j ijZ\bedygbthehzhsAgdhrb
L1aza; Q%Q";Hgn“
TABA 2A0ICHL YuR DaNcHE rov :
H KVEOEH ¥ HCTO1 PABHIL

Jp:Axad 32 JOKYMeBTe:

Bpart: 75 TIocTaBBEE v BHCHEH
KopHCTHTH CIVINATHLE: N> MopRiops
TenethoE e Eats uaehy B -

IIaES F pRMEE] | Jacranipa;

V BHCHEH JaKTOEA, INaks 07aro
. = CABHISHE. JaraHo MOTHCRVIE
JaxToBm: 4 = TacIEDe

IIOJ VIIOM Hemmo Behung o3
90 cze

¥l

Mam:

Croanna:
IOTOVHQ IPIIATOIEHE], Ca
TOIODINEOM 33 CIOHHCEH J80

Bacnra croanme:
Hore v KVKOEHMA CaBHiSHE 0T
vIaoM HemTo Behing o7 00

MOEDIIFHOM HATEAY Ha NOLIONY

Kebdz2[PJ=HGHFB3: >?EH<: J:QMG:J: B J:QMG:JKDF HDIM@ ?5:

Hkbf iZ f_ dhez k_ fhjz ihk\_Iblb _jHihgRZffokdZ~§hébf klZ kebd:z
ihk _[gZ iZ fZ fhjz [blb ihk\_, gZ b kioktodBfzZjzdl

X th~_rz\Zf_ i_jnhjfZzgkb jZgmgZjZz jZz*"b eZdAZihpkdhybfq_klh ihgz\,
aznzld_ dhjbr,_f_f 1ZklZImj_ b fbrz bkhbffhihndj*hbfZIb ~h azfhjZz b m
aleh[h\Z

F jzDhjbr, f_ ij_gbpZ jZ"b ZmlhfZlbah\ZfZ&lyo dZd ZB{IZqZ+Zh rlh
NhjfZlbjZf_~hdmf_glZ m[Zpb\Zf_ fiZtbe AYZ&Z-ghkenfZfblb \j_f_dhjbr,
|1Zk1ZImj_ GZ[Z\blb ZgZlhfkdh] fbrz belb lihki@hfimad fbrz

X Ihk_[gh ihA_rZ\Zf_i_jnhjfZgkj_dj\ZgdbeZ hk\_“Z\ZfZ fhgblhjz +_ |
Z ih>_,gh *+] mdhebdh k CRhjhigbdhj H\Zdh \_ebdh hk\_* _f_« kihlj_[gh
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mfzZfbeh Ij_i_j f_ kebd Mdhebdh KLCO _{dpElyfb dtjjbdk\l_gpbeZ hk\_"Z\Zf:
lhebdh aZngZ gZ azZlh rlh kebdz ikhetbqgh #l\fetgb ihdjZgZz Afh]
nj_d\_gpbe_ hk\_"Z\ZfZ dh” h\h] Ibtzh fHgblhjzZz h~
F_jZH[mdZ
x A;_ezZ [midzZ*"klz\,Z bklh\j_f_gh imrlZf_ a\mdhpZeZ\moqgmjeghf &ki_dlj
(20 Hz + N +] H\m [mdm bklbgZ \_hfzZ ghidta]\tbgd _JddbhhlX\Zdb dhfiem
aZzo\Z,mem,b \_glbeZlhjbfz b ~"bkdhudbdfgbehedbdz djlzeb [_em [mdm >n
[_eZ [mdZ dheZ gZ ij\b ih]Je_» g_ #&hghZ IaibkZigHl® b g_j\ha_ dhjbkgbdZz
F_jZ3_r_f_ h\h]lijh[e_fZ «_klI_ fbgbfbabjZ[fmdbatygjZe[ijéklhjbeb rlh
fZf_ dhfieml_jZ mihktifib_=+
x Dhjbkgbd «_ h[mq_g aZ mihlj @ngkhpb\]gdbh fhib\Zpbem b *h b\,Z\z
kblmzpbe_ mke_" g_fh]lm,ghklb *Z hg]ha&jbl g7 iki&h?Z\pZ beb debes_gZzZl
F_jZH[mdZ
ljZ\begbd ij_~\b{Z ijhp_gm jbabdzZ azdhzcdbyzZz K_kdhjgklb hij_fzZ az j:
_djZghtf gZefZf _ qZkzZ ~g_\gh NpZd\indpebdh agihkle gb gZ jdBgmgZjm
gZzkh\z ~g_\gh Z dhgklzZglgZ mdhebh\Z jZ¢b\gh gZe-d_kJh jiZMNgBf_jZ
WEB "baZeg_jZ b ke abeghfkZfiz~gb az*"Zpb h”*\beZem bkd2lmgb\h gZ jZgmog
4. 1H3:F ?J=HGHFB3? G: J:>GHF F?KLM
?jlhghfbeZ ijhmqgz\Z mkeh\_ jz~Z dJdEdzZbhfAVhfdghlklt\_idZ Ibf mkeh
hrghkgh gZzgbg_ b f_|h~_ aZzZ ijbez]B{dhX f&mmDehNZgyatggZ "bkpbiebgZ h
Zki_dl_ ,m~kd_ Zdlb\ghklb ijbebdhf_bajgg™ dZhWihigrgh] ijhp_kzZ fZrbgz
jiZrg_ kj_"bg_ kzfh] jz~zZ b f_]h\bfhtphz,dbaZ pblcabj nfahehrd_ ikbohe!
khpbeZeg_ nzZdlhj_ gh\_dZ m |Ihf ijhp_km
?jlhghfbez <  gZmdZ qbeb «_ azZ”"ZhidbaA JkZ’{ @ bgbbelft bfZ \_e
ijbf gm m k\bf h[eZklbfz =« j mgzij_fimdZkighk?j zjv2mdIb\ghkl [_a[_»
NjzZ\, _ Ihdhf kijh\h{_fZ jZz~"gbo az"zZlzZdZz
’PJ]hghfb Z mabfZ m h[abj gqh\_dZ h”ghkgh
x f_1h\_ fhlm,ghklb
x f_1h\_ kihkh[ghklb Zeb b
X liZgbp_ m dhebfZ k_ g_db aZol_\ fdm_ ihklZ\blb gh\_
=ezZ\gb pb, _jlhghfbe_ ij_"klzZ\,Z kfZfelo j4hgbddhe” ]jmi_ h[h,_fZ
k_ aZe+_"~gbgdh ah\ahriizrdhgithj f_,Ze FDI b dheb ij_~klZ\,Zf gZnqg\ rab h[
kz jz~hf
—————— Hkgh\gb j]hghfkdb nZdlhjb jbabdZ km
1.-1hgz\,Zf_ «_"~gh] ihdj_IZ fghlh imlZ
2.- G_|J_kIZgh beb [_kij_db~gh ba\h{_f_ ihdj_IZz
3.-G_m~h[Zg iheh Z+ klZlbgdb iheh Ze |_eZ \b[jZpbeZ
4->m]thZ gh k_"_f_
5-Dhjbr,_f_\ ebd_ kbe_ ~_eh\Z beb pizetglb b Ed | In\ gihddidg b
6.
7.-
8. -
9.-
1

-Ba\h{_f_ jZ"gbo zdIb\ghklb dhe_ aZaZ f\Z dme\Z edebz"bleh\Z | _eZ
FZgmZegb ihkeh\b ih”bazf_ kimrlzZf b Jay&fZ | ghdbffij ~f_IbfZ
FzZgbimezpbez |_j IbfZ bkih® \bkbg_\bkleqg g4zbdelyzbagz”
FZgbimeZpbeZ ]Z[Zjblgh \_ebdbf ij ~f_Ibfz

0. G_ijbjhrZg iheh Ze aleh[h\Z b dhglzdlzZ hil_j_,_fZ

Hkgh\gb _jlhghfkdb nZdlhjb jbabdZ km

" Hkgh\g_ ]jmi_ ZdIb\ghklb km
f ljhf_gZ m ~“baZegm b hjl]ZgbaZpbeb jzZz"~gh] f_klZ
f ljhf_gZ m gZgbgm hj]Zghah\ZfZ b Z(ﬂbbgih‘ilqdlh)- jZ"~gbo
f HAfhj b nbabgd_ \_"[_
f H[mdZ jZz~gbdZz az jZ™ gZ _jlhghfkdb bkijZz\Zg gZqgbg

GZeq_r,_ fbrbgddghrlZgb ihj_f_,Zeb dheb k_ \_amerhdaZ kpjhghfkdb jba

x Kbg”njhf dzZjiZzeghd Img_e
x1Zjd_IZjkdh dhe_gh
Xx'H 4XHUYDLQR YD g[hkeb gkhl\ &l b k
x =hen_jkdb b I_gbkdb ezd2zl
X <b[jZpbhgb kb"jhf rZd_ b jmd_
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X;he m r"hf_f~» eme_{Z
x Kb~jhf jhlzZzlhjkd_ fZzg _lg_
xL_g”*bgblbk
x Kbg~jhf gZi_lhklb \jZlZz
x ljkl h[ZjzqZz
F_j_ dhe_ o ihlj_[gh biZlip_m_ ylpbmb fbrb,gh dhrlZgbo ihj_f_,Z+Z km
x Ba[_]z\zf_ ij_q_klh] ihgz\,Zzfz zZdlb\ghkltha\b=Z fazom\bezf_ kZz\
hklzZe _ g_ijbjh’\g_ iheh Ze | _eZ b jmdm
X F_fzZf_iheh'Z+Z |_eZ m Ihdm jzZ~rgh] RZ@Zf dhs [bolgh\ZffZ
X Ba[_]Z\zZf_ ihgZ\,ZfZ bklhd ihdj_1Z dhfhdgh]\jhf imZAebgblbo ihkeh\
X AZmabfzf _ |jZ\begh] iheh Z+Z ijbebdht_fHadfpg |IB ijjg _f_ ihfh,k
mdhebdh «_ | _jZI |_"Zd beb ]Z[Zjblgh \_ebdb
x 1jZ\blb djZld_ iZma_ dzdh [b hfh]mdk2 pbhmf kj\ tj#]| eezm
?J=HGHFB3: >?EH<: J:QMG:J: B J:QMG:JKDH= HDIJM@"?5:
JZqmgZj lj_[Z2 ~Z «_ kf_rl_g m jz"gnf giphkfllhgih ckebfihilkdbf mkeh\bt
hk\_I, _ghkl \ez]lz |_fi_jZImjzZ b [mdRImihgZzgdmigdpm |j_[Z ~Z <b ih]lh"Z
ijhklhj m dhf_ k_ gZezZab G2Z |Z+ gZgpmggKjzZ difjibkgbdm keh[h”"Z ihdj_
ijhf_gZ iheh Ze«Z Ihdhf jznZ
GZ-+[h,b gZqbg *"Z k_ ba[_]Jgm rl_lgZ iZlgenddpm $Z"dhjpr, f_ _jlhgh
klhebpz klheh\z fbr_\zZ fhgblhjz KdeZ]h{embodzZm”b ijZz\,_f_ qgq_klbo |
jZ"m >Z [b k_ m[eZ bh rl_IZg mlbpzZy, jZqmbZjj_§Zz B~ kljh]h ijb*j Z\
ke ~_,bo ijZ\bezZ ijZ\begh kA _f_ l&hd i jpze bph f[ mBcgbom”~Z, g h™ hqgbem
gZdhg k\Zdh] kzZIZ jz~"Z g9gZ jZqmgZima |jhfZ fi\mlE id[_a[_~blb azrlb
fhgblhjz h” j_ne_dkbe_ b [,_kdZ k\_leZz
M h\hf ~_em jZ"Z ihk_[gZ iz fZ _ iBk\Z|mgBAfjB~dhjbEl _fm fbrz
LZklZImjz
G_ijZ\begh 7j zf_ 1zZklZImj_ fh _ ijhrdéajh[dhYZhh)_gB ihqg_\ h’
djZzldhjhggbo dzZh rlh km [he m a]ely[dbbdfZh[eh fZmizjhCapal Tummel
Syndrome H\_ [he_klb k_ fh]lm ]h”bgzfzZ jZadbpZdgbdZ idEI"Z0 bk\_klZg q_
g_fhlm,_ \jZlblb a”jZklI\_gh klZf_ _m\ghj#ZZ emg#drtbh zZdh k_ |Ij_gmlgh g_
[he ijZ\begh dhjbklblb IZklIZImjm [ bk ijhj&[ fleb
ljZ\beZg iheh Z+ 1ZKkIZImj_ aZol_\Z " ktjhgaer)Irbjmah[ngeg b alJeh
bkijz\,_ghf iheh*Zem 1la\ Ahl\hj_gbmmijZzhBeghZdh¢h Z+m 1ZklZImjz [b
NZ [m”~_ ihklzZ\,_gZ bagzZ” gb\hZ djbélZljrdhibKgpnwdZflh Ihdhf dhjbr,_fZ |Zk
gZ]lb[ gZ~he_ hklzZ\,Zem,b eZdlh\_ZmmijAna\ghfghiem]ez3 Ihlj[gh «_~Z
lhdhf dmpzZfZ dhjbklb fbgmfmf kbe_ lafZZijgbkeadifZlblgk 1ZklZImjb Ih
gZgbg dmpZfZ gZ 1ZklZImjb fh'_ balZdbXZbnjheZd |[Epiddfayits |1hlj_[gh
e "Z dhjbkgbd Ihdhf dmpzfz ~j b jid\ghfailedihiem ®Z\beZfZ gZ™he_ «
gZ]hjkebdz Z |
KzZ\bezZf_aleh[h\Z rZd_ gZ]lhj_ b gZjmhelmjdhhigmkj dZjiZzegh] Im
jmgghf alJeh[m rlh fh _ bazZa\zZIlb [hiéd\ped "d¥ hktbh "km kbg”*jhf dZjiZegh]
LZdh{_ dhjbkgbd fh" _ jZafbkeblb hZadhgbr|ZKhZlimjgbphe_ [b fm kdjZlbe_
dhjbr,_fZ mh[bgZes_gbo az”*ZlzdZz

N
N
\

4{ $

A

——————,

-]

s

z [
KebdZ Z 1jZ\beZg iheh Ze« jmdm IhdkZldtjjbr, fZ 1Z]
[ G _ijZ\beZg iheh Ze« jmdm Ihdhf dhjb[d, _fZ 1ZIkZIm]
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Dhjbr,_f_ fbrz
>h[jh "“bazZegbjzg fbr g_ [b |jZ[Zeh "ZgAjrd]eihfl bk Zd*eZdlbpm fbrk
<_ebdb JehfzZazg fbr fh _ ~j"ZIlb alghgXIZeghXlZ\dpm]Zh
Ihlj_[gh «_ ~j"ZIlb jmqgb aleh[ m nfhigdld ZgmmlyZelgdZab\Zqgdb m]
jZ\gb kzZ ih~rezdlbphf G_ ihf_jZlb fbtzklZ2lAe_dh_hAh fh _ ~Z majhdm
kzZ\beZf_ jmqggh] aleh[Z m kljZgm ijkebedZZzg & ¢ ijg\bezZg iheh Z+ jmd_
dhjbr,_fZ fbrz

z [
Kebdz Z 1jZ\begh ihklzZ\, _gZ jmdZ gZ fbr
[ G_ijz\bezZg iheh Z+ jm4_ gZ fbrm

IH<J?>? MAJHDH<:G? J:>HF G: J:QMG:JM
>mlhljZzezg jZ™ azZ jZzqmgZjhf k_ m[]jByZ jbabdlkb,gZ gZKlZgzZzd b
jZagh\jkgbo iZlhehrdbo klZfZ b h[h, \Z4bjAbkZ j_ éEdB\gh [_ahiZzkgbo ”~h
ha[b,gbo GZeq_r,_ k_ *Z\,Zem ihj_IbkZZ+s ehdhmfddppdig kbkl_fzZ Hgb gz
ihke_"~bpz ~mlhljzZegh] klZlbgdh] hil_jklmfzZ dpgfbamhehrdh] iheh Z
ihgz\,Zgbo ihdj_1IZ m aleh[m rZd_
M ]Jjmim h[h,_fZ majhdh\Zgbo jZz"hf WQZ\|ZgmgZbjitz &A|j_]hjbe_ iZlhe
ijhp_kZz
Xx h[h,_fZ mke_» ihgzZ\,Zgh] gZij_aZfZz
x ihj_f_,Zeb nmgdpbe_ Jhjfbo _dklj_fbl_1Z b
X ijh[e_fb k dbqgf_gbf kim[hf
lh\j_~_ ehdhfhlhjgh] ZizZzjz|Z majhdhgZd] dBEgZ\, ZxghbfgZemq_KklZebeZz
ihj_f_,Z<Z majhdh\Zgbo "m]hljZegbimjzllAd\gZj4Z2dmddy gZ ijbf_]j
o dmpzZf_|_dklz gzZ I1ZklZImjb dz"2hAdjZadpbailfgrhz gmhjmqgghf aje
o ihf_jzf_ fbrz ih ihfreha [_a hkehgpZgzdZ%®Z [6h]j_b RedZj ,me_ fbr
jZf_gh] iheZzkzZ b ih"eZdlbp_
o ijblbkdZf_ Al\j*bo” 1Zkl_jz qbf_ k_,;@jhdiklhl, bil epp]Zf_glZjgb Zi
ijklbem rzd_ blI~
>\Z gZe+q_r,Z ihj_f_,Z<Z ba h\_ ]jmi_ «_km
X kignjhf dzZjiZzegh] Img_ejthddbZg dhfij_kbehf f_"~beZegh] ggZg m |
jmdb 1Z« ijblbkzd fh _ ~h\_klb ~h ijh~hjzZz Y dpXeghhh] IdbhwZjhehrdh

hrl_, fZ dhe_ ~"h\h~b "h \_, ] beb ZfFZdmrZebhbl kK _ I|jf _f _f b " Zj
[hehf m rZpb dheb [he _kgbdZ [m~b gh,m
x ih\j_~_|I_lbwxlJez\ghf k_ \b{Zem m h[ebdm aziz,_fh-+_|] ¢hledgHbk"hd

jZa"\Z+ZfZ b impZfzZ \ezdzZgZ |_IbhZbf@dhireZGEké _jbp_ jZa\blzd \
hihdZ b [he dheb fh _ ihlimgh bfh[bebkZ|d k7 ofm@, 1gb
KIJH<?>?GH BKLJ:@B<:57
AZ ihlj_[_ h\h] jz~Z ba\jr_gh +_ bkljzaB\ZfjlhghB#gh jZqmgZjz
Z~fbgbkljZTb\ghf jZ~Aghf f_kim

Pb, bkljz'b\ZfzZ fhib\Zpbez

Pb, kijh\_~_gh] bkljz'b\zfz «_ ~Z kh[ZdghebajgZghdIbfZz gz Z*"fbgbkljZz
jZ~rghf f_klm b mihj_~_ kZ _jlhghfk@abhfmkeélghdfZ >gy>_ gb j_amelZlb Ij_|[
NZ ithkem _ dzZh mihahj_fZ gZ \Z ghklhjrhgmg aZjih&kied Z/bo gz Z~fbgbklj
jZz*rghf f_klm m h[eZklb _jlhghfbe_ jZgmgZzZjZz

F Ih~_ bkljZ'b\ZfZ
F_Ih~_ dhs_ km dhjbr,_g_ az ihlj_[_ bkljZ ' b\ZfZ km
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- L_kIbjzf_ aZihke_gbo gZ Z~fbgbkljzlim\gaf ezl _Khghfbe  jZgm

L_ogbd_ b ZeZlb bkljZz b\ZfZ

ceZl bkljz b\zfz «_ |1_kl| bal/hjlehgklftbe A JZZqmgZ

Ihf_gmlz zgd_|1Z kz”j'b ke_~_:,m ]Jjmim iblzZzfZz

- IblzfZz dhezZ ijh\_jzZ\Zem ijbeZ]h{_ghKd Hha glelZtkdpm jlhghfbe_ jZgmg:

- Iblzfz dhez k_ h”ghk_ gzZ a”jZ\kl\_@ihkjh[ghd_ddkd k_ ih\_am:
Am]hljZegbf jZz~"ghf gZ jZgmgZjm

AZ hlezZkl _jlhghfbe_ jZgmgZjzZ Zgd@dhlgbbédpkd dblZ2Zbfd aZz dhe_ km i
h~rlh\hpbh~ghkb k_ gZ a”jz\klI\_g_ ijh[e_f A" eazZmhkéelydbm ihgm{_gbo h
h” dhebo [b aZihke_gb Ij_[Zeh *"Zmdhdjm b hr]h\ZjZ-

Kijh\_~_gh bkljZ'b\Zf_
Lhdhf Jh~"bg_ +_ ba\jr_gh Zgd_bbjgz Z efbigbkkd Zkb\ghf jZ~ghf f_KlI
h[eZklb _jlhghfbe_ jZaqmgZjZz LhdhthVZk&hbpZ fradmagrkl\ . aZihke gbo

J?AMEL:LB KIJH<?>?GBO BKLJ:@B<:5:

:9gd_1Z dhem km aZihke_gb ihimfzZ\Zeb:kZ KZKhrtbipa*klz\,Z iblzfz d
ijh\_jZ\Zem ijbezZ]lh{_ghkl jzZ~gh] hdjm _fijthghdbeh[eiZkqmigZyZh Hkheb
ij_"klz\,Z Zgd_Im h _\_glmZeghf ijbddokl\rhh@a j@hkl\k_ih\_amem kZ i
jZ"hf gZ jZgmgZjm dh” aZihke_gbo

LZ[_ ez :gd_IlgbiklZzkIZt

>Z G
>Z eb o_ 1ZklIZImdAZmdYhpg,_ f_"
N|>Z eb kl_ mdmpz\zZf_t m kkAlhim “adeh[ol__
= >Z eb km dkimffgleb <bkgbldb
— | >Z eb thklTheb ~h\h,gh ijhklhjZ azZ dhjbr,_f
NI=7 eb kl_ m fhlm,ghklb ~Z dhjbklbl_Z
N 9Zlbf2fz
a| >Z eb \zt o dhgZK&hg aZz aleh[ aZz [Zkl]
keyboard)?
ljh[e_fb [beh azZ [ZklZImjm beb fbr rizldim
ih,m >:
>Z eb s mj_{Ze+ 1hlh*"Zg aZ azZ*¥bd_ azZ d
>Z eb _ mj_{Ze+ ihabpbhgbjZzg m [ebabgb
dhjbkgbdz"
o | >Z eb ihklheb ih"jrdZ aZ aleh[ gZ eddK&Zpmn
w|>Z eb mj_{Zs nmgdpbhgbr_ JezZldh [jabghf
dheZ h”1h\ZjzZ dhjbkgbdm"”
Fh _ eb dhjbkgbd eZdh ~Z ih~_kb [jabgm
lZqghkl ihdZab\ZqgZz"

M hAghkm gZ |_]h[_ dhe_ aZihke Zgyf@eajhqgbiph lgmbkzklZImjZ b fbr
km iblZfZ dheZ km ijbdZazbz[ mebz[_eb Z b
M gZj_~ghf ~_em ~Zlb km kZfh g_db’"ghlakejZIR\Xfjh 1Z[_eZ Z b |

LZ[_eZ Z L_]h[_ dhe_ aZihke_gb bbZmmjhZjghply ke Z2k1ZImjZ b f

>Zebih\j_f_gith\] f_gihfZl [heh\mjnggh&]ehgZdhgn]hljZ+gh]b, fZ
jZaqmg 2jZ
KIZjhk¢ % KIZjhkg % | KIZjhkg %  KIZjhkgZ ]j %

1imiz h 1jmiz~h 1imiz h* ij_dh  ]h~
Ah Ah Ah
Ih* 1h? Ih*
g_ 99 81.15 55 78 | 21 30 2 1052
57
nZ 23 18.85 15 21 49 70 17 8947
43
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LZ[_eZ [ L_]h[_ dhe_ aZihke_gb WfZemajZqgdpgpkmzi&klZImjz b f
>Z eb ih\j_fbfghl _iheZ\m Ijf_fZ rzd_"
KlZjhkg % KIZjhk % KIZjhkg % KIZjhkgZ 1] %

1imiz h’ Z limi: 1imiz h’ ij_dh  ]1h~
/\h h/\ N /\h
]h” Ih” ]h~
g_ 103 84.43 | 47 6811 12 2033 4 25
nZ 19 15.57 22 31.88 47 7967 12 75
A:D4MQ:D

M h~rghkm gZ j _amelzl_"~Z1I_km igAmgk2\ 1gKkIZImjhmi p fbr_f

X H[mdzZ fh _ m ijZ\beghf dhjbr,_fm |2l 4Zkijhj_Nj@d\bjgkdbem b dhjbr, _
ij_qbpZ gZ 1ZklZImjb

X Mj_{Ze_1j_[Z h™j Z\ZIb qbklbf zZdYzk dZjhdm jiphlgblZlb 1ZklZImjm
azZf_gblb

x Dhjbklbl_ 1ZklZImjm kzZ fzIl az\jrghf[h[l@"hfKeZ{lb tbeeb j ne_dkbem

X Fbr brackballkm mj_{Zeb hirl_ gZf_g_ ih]h~gb aZhfigimjiZzg 2t 4¥debhblb
h[ebpbfZz b \_ebqgbgzZfz :el_jgZlb\gbkmj_ {42y gl N *bj fhlm [blb [
g_d_az~zld_ Zeb fhlm [blb erbeb azZ ~jm]_

X JZkihj_~fhirglklh 1Zzdh ~Z dhjbkgbd fh _ ~Z ba\jrb B&\}ZadZendh-e
gZeq_r,_[_a m\jlZfZ heb bkl_azZfz

x DhjbkgbpZ <+ ihlj_[gZ h[mdZ m dZdh\*KdjbeEThtBAZ fkdh mj_{Z<Z

X 1jZ\,_f_ iZmaZ m jZ"m b ba[_]Z\ZI|Z dahgkk hglEYZjZHZy b ke Zdlb\
dhe aZzZol _\Zem dhjbr, f_1ZklZImj_ b fbrz

EBL?J:LMJ:
[1] 3_e_gZ IZmdh¥m, # ~bpbgZ jZ*"Z m Z fbgbkljZpbeb AZrlblZz
[2] IjZ\beghbd ij_\_glb\gbf f_jzfz az [_a[_"Zg bhpY,Z\fgZhijjdf d az jz" k.
_djZzghf Ke JeZkgbd JK
> @ 4b,ZgZ -3wwfipljbe_\b, ;_a[_"Zg jZ™ gZ jZgmgZjm ;AQFIMKZ\f Z
rdhekdz
> @ K\ _lezgzZz Dg_"_\b, Kki_pbeZebklbggpdZjzdhezZblkhpg@dh\glgh kim~bezZ n
KZ"m
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MIJ:<4:5? JBABDHFHIRLB IHD:A:L?4B Kb: M H;E:KLB
?A:?>GHKLB B A>J:<4: G: MMM EBPB KJ:B3B

:b,Zgz =_fh\b,
gemovic@vtsns.edts

J?ABE
M jZ~m +_ ~Zl jigh@Zhagki_dpbekdh] gZ*ahjZ m hledkIbkWlhfk@ZihjkZ,[of _ b
_\b~A_glbjZf_ ih\j]_~Z gZ jZ"m Ihj_» thdZebaqrig?Z ¢Z gZ jZ"m m J_im[&Bpb Kj[b:

]h~  ~h ]h~ Thk_[gZ iZ fZ imkNjfZegh® jZXm h~rghkgh jZ m AgZ\pZgh rlh
e NZg h™ gZe<\_,bo ijb\j_~gbo b ~AjmrI\_gbo ijh[e_fZ
D,mqg_ j_gb\j_~_gZ jz"m kfjlg_ ih\j_~_ jzZh[gZ\Dfgh hkihk

Risk Management - General indicators of
in the field of safety and health at work in Serbia

ABSTRACT:
This paper presents the work of inspection in fald of OHS, with special emphasis on the monitgrmd
recording of occupational injuries. In addition, analysis of occupational injuries in the RepublicSerbia for 2003.

until 2012. Special attention was paid to informvakk, or the work of "black" which is one of the jolaeconomic and
social problems.

Keywords: injuries, fatal injuries, illegal work, training

1. M\h"

Pb, bgki_dpbekdh] gZz”ahjZ m h[ezZKZ\[ZagZ*ghkib Y&z a f |_dkIm ;AJ
ij_ k\_1Z Kij_qz\zf_ ih\j_~Z gZ jZ"vo h[iphnf BZKphbéd k_ gZ ihdj_IZfm
Zdlb\ghklb m \br_ h[eZklb ~_eh\ZnfkdhkdZkh,Zfh KmMm]h\hjghklb ihkeh”*Z\pZz
nZazfz jz~zZ iijpf\_gdb\gbo f_jZ m k\bf h[ebpbfz jZA"@Za2fDgxetzrdhp_gZ
jbabdz b mijz\,Zf_ bklbf gz k\bf f_KHpfZZ\41Z" Za Adikilhd_alhoazg b a~jz\ jz~
ijZ,_f_ fboh\h] anjz\klI\_gh] klZzfz djzgké¢h\zzjzfgl kj_"bg_ b kebqggh

M jZ"m «_ ~ZI ij_le_" ih\j_~Z gZ pPBNMm~m ilhbdhdmm dheb o kZqgbf ¢
hkgh\m bgki_dpbekdh] gZ”~ahjz

2. 1H<J?>? G: J:>M B IJHN?KBHG:EG? ;HE?KL

lh\j_~hfgZzzZz*"mqe b IBH kfibhNjZ "Ekb]mjZgladdihke djhelZ_
Ahlh~Mmijhklhjghy f_gkdhmajhqath\e aZghkEkbh[Z\,Zf _ihketh hkgh\dh]Zz_
hkblmjdghmajhdh\ggihkj_ ~ghfdjZldhljZedboZgbgdbbabqgdiblebo_fbekdbf
N _ekl\hdgZ]ebifhf_gzfiheh+Zl_edag_gzZ™uibfj , flfebeljm]bifjhf_gzfz
nbabhehrkdhg fEj]Zgbafz

Ih\j_*"hQZjz"mkfZIlj&K_b h[h,_fhkb]lmjZobluZ2 gZklZghihkj_"gdbdZh
bkd,mghhke_"bpzdhd_kj_,dddmqgBeBlr_kbeaAj f_h[z\,Zfihkeih hkgh\m
dh]Zhkb]mijdedm\ _abf bf

Ih\j_"hbzjz rrkfzZljx _bih\j_"~Z dkdimjZgdbAihkeijghjibijb h[Z\,Zfm
ihkeg@ZdhegbejZkihj_fHZebheb[Z\,bgl_j Krkeh”ZdpAh]ZzazZihke_ g

ljhn_kbhgzZdhe_ klb g@4.1BH «_khmj_{_¢he_kigZzklZemlhdmkb]mjZfZz
ijhmajhdh\VZmgbf g_ihkj_~gbfbpZdjlip_klZmkeh\Zz"gZjz gbf_klbfzZh~ghkgh
ihkeh\bthe hkblmjZighdl\,Zh

GZjmr_gh anjz\,_ H@KiK\h,gh rl_Igh nbabqgdh beb f_glZzégh klZf _
br_glbnbdh\ZIlb Z dhe_ «_ ijhmajhljtZgdh nbkkel ¢Z"idh ZOélb\ kibk bZpbe
ih\_azg_ kZ jz~hf

l<bkhdzZ | _ogbgdZ rdheZ kljmdh\gbo klm”~b+Z m Gh\hf KZ"m
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Jbabd b [_a[_~ghkgb b®hiZhpo#.

Ezdz ih\j_"~Z gZBzZ#8@ ih\j_"Z gZ jZ"m «_ ih\j_"Z dhZ22gg_ihkemajpdm
ih ih\j_{_gh] b g_ aZol_\Z hj]Zgbalh\Xggptend djkuke by dhe +« azZihke g
ihkeZ ~h Ijb maZzZklhigZz JZ"gZ NZgZ

L_rdZ ih\j_"Z gZ [ ZxahZ ih\j_~Z gZ jZ"m «_ ih\j_"Z jdhgZ ijhkea jhlpme._
ih ih\j_{_gh] dheZ aZol_\Z hjlZgldhjZoggpbemdBjkdkm BB dhe_« aZihke_c
ihkeZ \br_ h”~ Ijb mazklhigzZ jz*"gZ ~"ZgZ

KfjlgzZz ih\j_~Z gZ jla\m ~Z gZ jZz"m kZ kfjlgbf bkoh”~hf

Dhe_dlb\gzZ ih\j_~Z gZah)Z"¥Z 9gZ jZ"m ijhmajhdh\ZgZ bklh\jbf_gbf
mkeh\gbf nzZdlhjhf dheb «_ ijhmajhdh\Ztbdb\)b{b\AZZihke_gbo

AzZdhghf hk;Athj_{me+_ kijh\h{_f_ b mgZij_ {b\AafjzZ|,A[gZ gBRNd &bpZ dI
mq_kl\mem m jZ~gbf ijhp_kbfZz dZhdhgnebp4zdighz kdha&bgb jZ"b kij_qzZ\Z
gZ jZ"m ijhn_kbhgZegbo h[h,_fZ b hja\hfZA#ddhagtf kin ~_nbgbkZg_ i
h[{z\_a_ ihkeh”Z\pzZ ebpz az [_a[_jZdmkIlbbkaemZ\, f gvbpbg_ JZ’\Z

Mehflz*"bpbgz~Zz

AgZgzrZighdmf _glAdyr a4 ZebazZpbdm” hzZ~rghofz\ _&&nm f ~bpbg_
jZNZ5 _gazZ™hzZlLd Zbkiblmbh mi\j{mmajhdiZklZgithXj ~"FZjz~\mjhn_kbhgZegbo
hih,_fB[he_khd_akZz hf\jrbij_loh~dpi jbh*"hpge_dzZjkp Je_‘aZihke_g¥bo
jZ™gbf_kliIbfx zZih\_,Zghbabdhh a”jz\, gZdhg ]ba”zZka\_rlZhRkijh\_"_gbf
e_dzZjkdpfle_"bidhekzZ"j hp_gE~gkihkh[ghkken[Zf_~bpbgzZz~"ZgZebabjz
ih\j_~gzZjz~"mjhn_kbhgh¢bzZ fB[he_ _kh_akZ4z"hh kzZfbBelazZes_ ’'kgbbp_dZ
[_a[_"ghlka™jz\,gZjz "mmI\[{mmajhdboh\lglZklZ+Dbhadhf_"ZeibkZdga\_rlZe_
ihkeh”Z\ipgki_dlhjE4pm]bfZz

F_~bpbgz*"Ah~gbaijZ\begbphfZmebk dbgpoibk Zghbbdmf_gkhpZ ehkbbb
N ebfpmba\l _rlZhih\j ~zZfgzjz~Amjhn_kbhgZddhf fbfE[he klbfA alz
JZ’\hfba\_rIZh_ij_\_gIb\gbjf_]e_’\loi‘jz_loh’\gbif_jbh’\@tqt pb,Zghbf\Zgj_"ybf
hp_fb\zZjfangkihkh[ghklkbh[EZbg\Zeb”bl,_dhlikImikm_qZ\Z&&hklzZ\, Zgfzz
jZ"rghf_klmaZlblbrjm]boneg_jZ[bEghi@Zhlhkmjm~rgbpezZbjz*ghpgdhe_eb
bklzjpz~ghpb

22 1jZ,_f b_\b”~_glbjzZzih\j_"BZ4Z"m

J_]bkljh\zf_ ihI\j*Z gZ jZ"m ijhn_kbglheghdb[me \kkdb kZ jZ’\hf \jrb
hkgh\m ih~rg_Ibo ba\_rlZ«Z h h\bf kl@AfkZZ IjZ\heghd&dZ"h kZ"j"Zem b ¢
bar"zZ\ZfZ h[jZkpZ ba\_rlZ<Z h ih\jkbbgiZZeghfn[hjhrfm b h[h, _fm m \_ab
[1].

ljhibkZg_ _\b~_gpbe_ m h[eZklb [_aZ_@¢3hkdbdbmb katjZdIm_egbf ih*az
ZdIh—fIJZ\begbdhf h \bA"_gpbeZfZ m h[ezZkltmg&Jj M {nlygblzZg_ ih~ZId_
kZ~j*Zgb m ijbeh” _gbf h[jZzkpbfz K\jd& mi[iZfazpz\b~ glbjzf_ b ghlbnbc
ihma~rZgbo iMNZdIA Im _\b”A _gpbeZ ih\j_~ZfZ gZejghfmb [jhen_ Iklbaﬁg m \_ab
jZ"hf h[mpb hiZkgbhf fZ|_jbeZfZ beftZ hizXkjgblth ihkZ)Zkpb kZ~j  _ ij_~\b{
ihr"ZId_ h ebpbfZ h”]lh\hjgbf azZ |IZqlghtkh th g ild\Z{imkik ihlibkhf Z Ih km
Ihkeh”rZ\Zp
Ebp_ azZz [_a[_~ghkl h a*jz\,_ gZ jZ"m b
AZihke _gb m H[WK'pmpbeZ h aZihke_ gbfZ hkihkh[, gbf azZ ;AJ
Hkgh\m azZ mgzZij_{_f_ kbkNkifZ\,ZAdhk_"~h\Zf_ ihma”~Zgbo b [eZ]
ihr"Z1ZzdZ b bgnhjfZpbez
DzZdh k_ “hdmf_glZ mklzZgh\,Z\Zem bhkZ{mdm ]hAhjgbkZemb agZqZ+ ~h[jh]
Ahdmf_gzlz ~Z1 o m f_{mgZjh*gbfZkbhdgyghjod&l _ fm\f_gZif_gI-Z d\Zeb
BKH Z aZlbf b kizg~rZj*m dhiexfkk [ m frghklb b a”jZN,@KgK jZ m

ljbf_gZ kZagZfZ b bkdmklIbd hhK Ik |ZeghZj”Z "h[ZJ . ngbg NZ

A"hdmf_glZ b _\b~_gpbe_ dzZh ~_hijinm{kZ Zmkbkl fZZH ka[_~ghklb b a”jZz\,:
m kdeZ”"m kZ Azdhghf h [_a[_~ghklb b a”*jzZ\,Z gZ jZ"m

X
X
X
X

3.1H<J?>? G: J:MWJI?IM;EBPB KJ;B3B
Kj[beZ «_ m kzfhf _\jhikdhf \jom ih [jjAh*m ikd_ T kyZ bf ijh40_dhf h~"
ihJ]bgmebo b hdh | _rdh ih\j.{_gbo jZz~gbdZz
M IZ[_eb [] ijbdzazg ¢ [jhe bgkddl pbekddbo\jgZdam i_jbh*m R~
2012 1h12,3/4]
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Jbabd b [_a[_~ghkgb b®hiZhpo#.

LZ[_eZ [] ljbddgKjhdpbekdboddRZ e hjlza\jr _g m i_jRB2mh” =
[jhe ba\jr_gbo bgki_dpbekdbo gZz*agjZ dhé&edldpXgm Itjjl
ith\j_~_gZ jZ"m
Ih"bg
mdmigh kfjlgbol dhe_dIb\g |_rdbo eZdbo
2005. 1.006 43 31 907 56
2006. 1.102 54 27 966 82
2007. 1.330 28 28 1.140 162
2008. 1.285 42 32 1.034 177
2009. 1.034 37 11 999 183
2010. 1279 21 29 1026 232
2011. 1082 26 24 958 54
2012. 1243 28 24 1003 177
M i_jbh"m <2fmZpP _p_f[Z] ]h~rbg_ bgki_dlhjb jZzbddkknd phekjdbeb
gZ”™ahih\h~hf kfjlgbo ih\j_~Z gZ jZz"m b |_rd&bpgihfhjbREh&kZf rlh «_ ij fz
N _eZlghklbfz ~Z1h m2J34] _eb
LZ[_eZ [j ljbdDbagKjhdpbekdbod®zZrahjz
ba\jr aZ kfjg_ ihw_"_ b ]h~ ij fZz " _eZlghklb1
ij I _"gZz "™ _eZlg Kfjilg_ b I _rd_ ih\j_~_ KkZ kfjlgbf bkot
M ]h~ M ]h~
kfjlg _ | rd_ kZz kfjlg _ | rd_ kZ
kfjl bkoh”h kfjl bkoh”h
0l-bg"mkljbeZ b jm~"3 20 28 27 15
02-ih,hijb\j_~Zz 4 6 4
03rmfzZjkl\h 4 2 1 8
04\h~hijb\j_~Z 2 2 .
051jz{_\bgzjkl\h 53 28 57 54
06kzZh[jZ,Z* b \_a_ 10 17 4 15
15 hklZeh 7 17 7 8

J_1bk1Zj ih\j_"Z gZ jZ"m g_ ihklhkb kmKjithbhb A~ _em jZ~Z dZh ba\h
dhjr, _gb ihA"Zpb dheb km ~hkimighZb@ bgkjebthj\Zgbam Jh Abrfb ba\_rlZe
M 1Z[_eb [j 7~Zl «_ ijbdZa b ZgZ%ebagZ §Z o ak\ji_jbh” ]h~bgZ

ij fZ \br_ djbl_jbemfZ dheb km[23Z]b m 1Z[_eb

LZ[ _eZ [j :gZebaz kfjlgbo ih\j_"~Z g
dhe_km k_ "h]h~be_ Ihdhf i_jblimdg_
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Jbabd b [_a[_~ghkgb b®hiZhpo#.

Djbl_jbemf ZgZeba

lIh*bg

lh~"bgZz

lh~"bgZz

A eZlghklb m dheb

ibeZ\. gkfjlg 46,54% 73% 1jZ{_\bgZjkl 84% ]1jZz{_\bgZjkl\Z
,_gk _ . . N = N =
ih\j_~gZ jZ m 1iZ{_\bgZjk| bg"mkljbe_ bg"mkljbe_
Ilhe kfjlgh kljz~Zeb|l Fmrdb ihe | M gZe\_,_f [jh¢ b a0
azZihke gbo 70.50% fmrdb ihe fmrdb ihe%
JZrgZ kf _gZ m dhe 89 kemqgqzZe \Z . -
AhlhAbe  kfjlg_ ih\ ih\j_A_ kmk_ |, Kﬁ?ﬁi%&?“%éh”
gZ jZ"m "hlh~"bd kfimghb - .
dhn el4%@dh“ ebpZz dh” ebpz klZjh|
KIZihkg ArkIZjhkg_ “h[b | ~h[b
— - AN - N
KIZih kg hebpZ dhe|[30+ Jhibg]*6-0601h"bgZz 46-  ]h"bgZ
bfzez kfjligmj_"mz an~
: R R .
jZ"m ebpz kIZH135 Qh ebpz dh” ebpz klZzZj
Ah[b KIZjb klZjhkg_ ~h[b | ~h[b
ha Jhabgz | 2-301h"bgZ 26- ]h~bgz
kl_i_g kljmgg_ kij_|
gZ+eq_r,b majhd ih 6 ih\j_{ _gbo d ih\j_{_gbo gz ||
gZ jZ"m «_ g_"h\h, G fz A |7 JZ"m «_ aZljribg aZ\jrbdhblV kIl _i_g
kljmggZ hkihkh[,_d % = 1V kIl _i_g kljmgq kljmgg_ kij_f_
_ ihrzlzdz kil
aZihke_gbo dzZh b _T_
g_Z"~_d\Zlgz
okihkh[,_ghklAgZz
JZ~gZ kj_"~bgZ|i1Z”™ kZ \bKI%p_
fZrbg-_hij_fZ a4 kemqzZe+_\Z
jZ~ g_ihklheZfi kIjmegb n23% ]
gZ+q_r.b majhpb ki G_fz ~_1z,| Mimlkiz\z az [} kemqZ._\Z |
ih\] AZ gZ jz~m ihA7172dZ !Z g_uZ\begh|hdLng N _eh\b-f4
— jmdh\Z f_ hij_f kemqzZe \Z
jZ™" b g_"hj z\7T". .
bkL_n1kaZ\gr'ZA ij_"f_1Z kz-\b
KIZFm kemqgzZe_\Z
gZedjblbqggbeb ~Zgl MIhjAd59% | lhg_"_fZzd i_1Z85%
kfjlgh ih\j_{b\zZf_ | kj_"N2.87% Ki_"Zbi_lzd | kj_"Z
iz ghjZ\gb klZImk 79_kf]|gh kfjlgh k|jZ’\Ze.b
aZihke gbo dh~ dhl G fz ~ 1z ( kliZ"Zebo «_ b} bfZeh azkgh\Zg |4
gzZkimibez kfjl mke| ihnnzizdz |[2Zkgh\Zg jZz"g] h"ghk

ih\j_~ gZ jZ"m

21% jZ™ 9Z pj¢

20 jz~» gZ pjgh

Mihj_~gb ijbdZa [jheZ ba\jr_gbo bgkjiZ dpbe&mig@mZ”ah

kfjlg_ ih\j_~_

gZ jZ™"m aZzZ i_jgh~

AZT .
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Jbabd b [_a[_~ghkgb b®hiZhpo#.

CMpTHe moBpede
Ha pagy

70
60
50
40
30
20
10
f 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
E——cMpTHE NOBpege 25 58 38 54 28 42 37 35 28 28
Ha paay
KebdzZ []j Mihj _~gb ijbdZa [jheZ ba\ydbobozZBhgkijZdmbkemqZer
kfjlg_ ih\j_~_ gZ jZ"m aZ {20fiah~"
GZ kebpb [] MAdhgd_gZ ZgZebaZ [jheZ | _rdbo ih\j_B¥bgZ jZ"m |
azZ i_jbhn - ]hin kemqgZem gZ hkgh\m ba\jr_gbo bgki_dpbekdbo gzZ”~ah

1200

Tellke Nospene
Ha pagy

1000

800

600

829

831
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1.034

1.004

1.026

400

200

0

2002

2003

2004 2005 | 2006

2007

2008

2009

2010

2011

ETeLIKE NOBpene
Ha pagy

831

829

811 1.037 966

1.140

1.034

1.004

1.026

976

KebdZ

[J

Mihj A"gZ ZgZebaZ [jheZ I Zrdh omikkjj[bZbgZ

azZ i_jbh~ -

1h?

GZeq_r,b majhpb ih\j_"*Z gZ jZ"m

:gZebahf majhdZ b hdheghklb a[h]

gZeq_r,b majhpb

g_[_
g _dhjbr,

ih\j {b\ZfZ ke_~_,b

_f_

-jZ~ m g_ijhibkgh h[_a[_{_gbf bkdhibfz

jZ~ kZ hij_fhf az jz»
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g_ijbf_fb\zf_ hkgh\gbo gZq_eZ hjl]Zzgbak\awbe._
hrkImizf_ h”™ ijhibkzgh] b mlI\j{_gh] ijhp_k2zZ jz"z

g_ijhibkgz kzjz~"fz dhhj*bgzZpbeZz mq_kgbdZ m jZz"m
g_ijhibkzg
g_hkihkh[, _ghkl Zg]Z h\Zgbo gZ jZ"m aZ [_a[_"Zg jZ"
g_ihlimgh kijh\h{_f_f_jZ [_a[_"ghkkblm gZjZ\ KlbfZ

dh\fbad Ze g2 hjr2Znm”~hmI\j{_gh
a[_"Zg jzZz™ 9Z \bkbgb_b gZ g_ijhkdk el fihglbjzgbf
ijhibkzZgbo kj_"klz\zZ badylthlmadZejpaygom
j\_gkl\_gh jZz~ [_a aZrlblgh] re_fzZ KZgZriblgh] hiz

ba\h{_ fZz

/



Jbabd b [_a[_~ghkgb b®hiZhpo#.

jZ"NZ
-29lZ h\zf_agzZlgh] [jheZ g_h[mqg_gbo ehpld dhez jz~_

GZem]jh _gbezZ azZgbfZfZ m J_im[ebpb Kj[beb

GZem]jh _gbezZ azZgbfzZzfz m J_im[ebplfjKgpmebihdg YWKkg@dnmzZ m J_imJ[e
Kj[beb Zdh k_ mafm m h[abj k\_ kihkbbhb\gghkdb bBzhiZ&k\d{_f_ jZ~h\Z b |_
ijhp_k ijhba\h~f_ dZh b ijbf_gZ f_jZeoZ b; AjheaihiikéZ gZ jZz"m 1jZ{_\bg
bg"mkljbezZ kiZ"Zem m gZejbabqggbe_ ~_eZlghklb
Koh~rgh gzZ\_~ ghf gZem]jh  _gbeZ aZghfZZ Wgihdke gbgbpb jZaebqgblbo
- GD jzZz~gbpb ZjfbjZzgb |_kZjb ab”"ZjbmruilZzgZ bl _jZhgllhdbfhlhjgbo \hak
Zmlhf_ozZgbqzjb ihfh,gb jZz~gbpb _2\ZdbjhZNgjbjEqbjb jmdh\Zhpb “baZzZel
djZgh\b@r

Kb\Z _dhghfbeZ kZ klZgh\brlZ bgki ZpE*k Ay g & ah

G _nhjfZzegb jZz~» Akb\Z _dhghfbezZ3jgireghk ghj[jlZ*b AgZbgma _lgh jZkijh
b ij_"~klzZ\,Z «_~Zg h™ gZe+\_,bo ijb\jgbhagbpm[e r@Erl\_

AZdhghf h jZz"m +_ ijhibkZgh ~Z gzZtlafthjggZz~ "dgZh]b\fZ™ ijbf_ghf ~jm
ijhibkzZ h jz~gbf h~rghkbfzZz dhe_dIbhgbjZ n]hXWjE mbfz k_ mj_{mem ijZ'
b h”"]h\hjghklb aZihke_gbo \jrb bgkiildg&eamjfzZAZ ~2Z bgki_dpbezZ jZ~Z \jr
b gz® e_]Zeghr,m jZz~gh] h*"ghkZ hhtghkzZa@&lkgh\7g9"gmbkdeZ”"m kZ AZdhghf
NZ aZe_"gbgdb kzZ ~jm]bf gzZz”re_"gbfz"Njhk\ghf {miZgipbf_gm azZdhgzZ dh
mlh\hjZ b “"jm]bo[3jhibkZ

ljbebdhf \jr_fZ bgki_dpbekdh] gZ"algZzZ gkizZdihj& gz pjghs gZeq_r,_
fez”~_ ij_ k\_]1Z g_d\Zebnbdh\zg_ {ha*gbd f_@¢Hhz, kljmqgg_ kij_f_ azihl
j_~h\gbo azjz”~"zZ b azZihke_g_ ij_dh dzRhbbigEgfZhphlZgh\qZgbo gZdgz"z
ihfh,b b ke

M IZ[_eb [j NZL oo ij_le_" bgki_dplhfleddd bgzZ2adhyd h~"ghkZ -m i_jbh
2012.]h "~ bd4]

LZ[ eZ [j 1j_]le_~ bgki _dpbskdbdgzZ~ahj
jZ"gbo hrghkZ m i-jbh~jm~bg_
Bpoj mma ca
V ¥ C i) 1 . - - - 01 ANE 1 1
Comma R Bpoj mima koja oy Bbpoj mmia Koja ¢y o H};;;J; H:MH
HaZsopa obyxsahena Hag30pOM 3aTedeHa "Ha upHo! S ga:uﬂx
OIHOC
2008. 42.595 306.416 9.054 6.394
2008. 43.222 357.498 5.734 4.178
2010. 37.747 558.536 5228 3.925
2011. 33.920 503.613 5.744 4314
2012 31.496 493140 5974 4515

BZdh km ihkeh\b dhe_ h\Z ebpz h[Z\JBjoabgZsy m ijckkb bo »
bAr_glbnbdh\ZIb =« _j a[h] kljZoZ jzZbgkti@\ hi~ilkdBldBaf_{m jZ~gbdZ b ih
ihklheb kZ]eZkghkl ~Z k_ m |j_gmZdmhphkbafphgkda]]gebah\Zf_ Ih] h~
gZjhqblh ijbkmligh m ]jZ{_\bgZjkl\m b&&dhjbatghgbon~” \eZlghklb dz}
m]lhkibl_,kdhe ljlh\bgkdhe b aZgZlkdhe ~_eZlghklb

M ihe_~bgbf ~_eZlghklbfZ aziz' _gh <[jh®Zjzk ghihxg]Z\B\Zgbo AgZ pj
bkibf i_jbh~bfZz k\Zd_ ]h"bg_ Lh «_jgRljhgohhadZpgtkibl_,kI\h b ]jZ{_\be
M mlhklbl_,kI\m m e _If_f i_jbh*m Bih]ikkezzj@k! hib [jhe jZ~gh zg]Z"
mhirl_ iZ b jZ~gh Zg]Z h\Zgbo AgZ{pjghgZjRIVZ Kibq i [jhe Zg]Z h\Zgbo A
gZleh k_ ih\_,Z\Z ij_» djzZ+ 1jz{_\bgkdf_kihkeh Z®eZpZ ~Z bkimg_ azZ"Zl.
rlh \_,b [jhe thkeh\Z az\jr_ m [4]dm,he k_ahgb
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Jbabd b [_a[_~ghkgbh b@hiZhidyd.
Hkihkh[,Z\Zf_ aZihke_gbo az [_a[_"Zg b a"jz\ jz*

Hihkh[,Z\Zfm azZ [_a[_"Zg b a”jz\ jzZzy thkh_AZgdhigk _h ;AJ b AZdh
ijhibkzgz h[zZ\_aZzZ bgki_dlhjz ~z aBfjzgbnzdhgdzihkeg”rz\pz dZz» ml\j~b ~
aZihke_gb gbe_ hkihkh[,_g azZ [_a[ frXymZgZ ghiZZdgmf H\h ]h\hjb h
\Z ghklb h\_ ij_\_glb\g_ f_j_ h” gbebazZpdbd\zZmhdghjlhZ_az\bkb [_a[_"ghkl
aZihke_gbo gZ jZ"m

Bgki_dpbekdbf gzZz~ahjbfz ba\jr_gbf Ihdhh ~_enfhdlbgljhe_ hkihkh[,Z

aZihke _gbo az [_a[_"~Zg b a”*jz\ jZ» mhqg_gh «_ ke *"_

X ~Z ihkeh~zZ\Zp aZihke_gh] gbe_ hkihlkhgdbjz\agzz} & &ZdhgkdZz
h{z\_aZzZ ijbebdhf azihr,Z\ZfzZ dzZh bijk\fdd | _wagfhep]bmbhhj]ZgbaZzZ)
jZ"Z b ke

x ~Z e«  ihkeh”zZ\Zp ~hg_h zZdl h ijhpZiglkkejbgbdg@ZdhgrZhl]ez ihklIm
hkihkh[,Z\ZzfzZz az [_a[_~Zg b a”jz\ jKZ kdbt_ \jkiBé&gZjbabdz
dhgdj_Ilgbf f_jzfz az [_a[_"ghkl bra’§aeZ "gZkiZNklbf Zdlhf

X ~Z e« _ ihkeh”zZ\Zp h”j_~bh aZihke_ghf ¢Z hWz\, ¥z rghbehf_klz Z
aZihke _gh] gbe_ hkihkh[bh azZ [_af kK\Zgltf &aajdbgZZggbo f_klZ

Xx ~Z ihkeh”Z\pb dh” dhebo |_oghehrdbZrhp "N 2hgha zhdklihk h[,Z\Z
aZihke_gbo g_ \jr_ iml_f h[zZ\_rl_fB nbigklllhiZd@ZbnZ ib&f_ghe nhjfk

X ~Z ihkeh”Z\pb m ijhibkZgm _\b”_gpmerazhhkleihgihd, Z¥Zf _a[_"Zg L
jZ™ Hl[jzazp g_ mghk_ k\_ ijhibkzg_ ih~Zld_

GZ hkgh\m ba\jr_gbo bgki_dpbekdbh"gghrahhZz_nk_ dhdgklZlh\ZIlb ke_

X NZ o ihkeh”"zZ\ZpzZ ba\jrbh hkihkhdbs\Aaf [ a&[ihkZ2g b a"jz\ j:
kdez"m kzZ AZdhghf h [_a[_"ghklb b a”jZ\,m gZ jZ"m

X ihkeh”rzZ\Zpz +_ ba\ljrbeh i_jbh~bgRgh[,ijlghkjlb aKiihke gbo
[_a[_"Zg b anjz\ jz~

X ihkeh"zZ\zZpZ hkihkh[beh aZihke_g*jZaAZj4” aln_‘kZgkbma qeZgZ
AZdhgZ hjZAJdh” ~jm]h] ihkeh*Z\pZz

x H” mdmigh] [jheZ ihkeh?zZ\ZpzZz dh” dkibdpbekdin\pgZyahy
ihkeh”r"Z\ZpzZ gbe_ bkimgbeh AZdhghf N"phithkilgkh[b[AZ idke g _
[_a[_"Zg b a”jz\ jz~©

AZd,mqgzd

BfZem,b m \b m ~Z km gZe+q_r,b majlgpl ibl] “"ZgdgZ™N&ZHZ \bkbgb g _dh
ijhibkZgbo kj_ _"~klz\Z b hij_f_ aZ ebfygm agZ4*Ihlm @Zrjblgh] re _fZ b aZzZr
hizkzqz dzh b jZz~ m g_ijhibkgh hEg_adb{ kgjdf\ bk dhdbk\bo ij_\_glb\gbo f
hfeZzklb ;AJ «_ _ebfbgbkzZf_ beb kfZfl_fighkiBkghifhtp bkm jz~Z rlh k_
hklzZeh] ihklb _ b dhjbr, f_f kj_~klEgbggmhajZflblazgZ jZ"m
LZdh{_g_dZ ebpZ dheZ km aZ”hhbe2Z* kfglg jZ i nd » ieZlghklb ]jZ{ _\bgZ
bfZeZ aZd,mg_g_ m]h\hj_ h jZz"m EXZgdzdmhdnihkahmZAphjZz h jZz"m jz~»
mlezZ\ghf h[zZ\,Zem ih\j_f_g_ b ijb\j_fhgeh\k bhigkdiZzem gz jz~ [_a ij_
mihagzZ\zZfz kZ |_ogheh]behf jz~Z ijbghg \hrhb kjiZggndgh\ih fboh\he kljr
d\ZebnbdZpbeb az h[Z\,Zf_ Ibo ihReh\ZkidEh[ ZbYZ fbolazZz [_a[_"Zg b a”’jZ

Ebl_jZlanj

[1] IjZ\begbdhf h kZ~j"Zem b gZgbgm b MN2X2ZZh hhjdkDPE 623 jZ"m
ijhn_kbhgzZeghf h[h, fm b h[h, fm m \JeaklKZ[jZ"hf Kle)

[2l Ba\_rlZe h jZ"m J_im[ebdZ Kj[be*ZZFlkhpbl-Zj&g\h iwB2blbd_  MijZ\Z aZz
[ _a[_"~ghkl B a”*jzZ\,_gZ jZ"m azZ fzZjlh® JhMm]jz~

[3] Ba\_rlZe h jZ"m J_im[ebdZ Kj[be+ZZFlkppbl-Zj&y\h iwBblbd_  MijZ\Z aZz
[ _a[_"ghkl B a”*jzZ\,_gZ j&a™m aZh]ljz~ 2Z]jh~"

[4 Ba\_rlZe h jZ"m J_im[ebdZ Kj[beZZF tkdipbl-Zj&y\h iwZblbd_ MijZ\Z aZz
[ _a[_"ghkl B a”*jzZ\,_9gZ jZ"m az fzZjlh® J]h/M]jz~"

> @ AZdhg h jz"m Kem ' [_gb ]JeZkgbdd JK [j
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AhjZg B]lfb, :9Z Dhklz~bgh\b,
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J?ABF?

<Zgj_"g_ kbImZpbe_ b ijbjh~rg_ b hegf gbh¥adZg mniplbf a_f,ZfZ rbjhf k\
aZ"fbo "_pbgBEem |_g”~_gpbem ihjZklZ dZdh m ihll&dHWmb mmq |Ih|]keh‘mlb|hke "bpz
hklz\,Zem azZ kh[hf M a_f,ZfZ m jbanhZpbe\ZlpaZad\Zlem ~bkijhihjpbhgZegh \_ebd._
kfbkem ]m[blzdz tmgbZH bz fzZl_jbeZegbo ~h[ZjZ Ihlj_[Z pb- Z\maaZ)fZﬁi)deig
m|]Z\Zf \Zgj_"~gbf kbIimZpbezfz Kk m ghkkn Mifhl_gjpljZz gz \_ebdbf f_{mgZzj
dhgn_j_gpbezfZz Z m fghlbf a_f,ZfZ -Im N\ iglBhgabfdZzdh gz gZpbtheghf lZdF
f_{ngJh’\ghf gb\hm

A_f,_ m jZa\hem f_{m dhe_ kbZAZAmb fKf[beZhImsghklb ghk_ kZ majhpbfz
ihke "prfZ \Zgj_"gbo kbimzZpbez AZhd Ng)jZz R~ Az \glglb\gbo f_jZ m mijZ\,Zfm jt
\Zgj_ gbo kbImZpbezZ [m~_ kZ "p¥MBZf hilre@hz H\Ze jZ" jZafZljZ gZ dheb k_ gZg
ihklb,b lheZab k_ h” ij_ifMkizZz}ZpgZz~Z\gbo dZIZkljhnZ b dZdbzZkmZkg ZikpZ
jZafzZljz mehtm ]jZ{_\bg_ mhirl_ fhlm ~Z bfZeradimf myAZ gjfkbdjbAEpbezZz IjZI_,b
l[j_gmlg_ bgbpbeZIb\_ b Zdpbh\hdhe[eZklb ij_~rkablffzZdhm[b k_ hezZdrZeh mijz\,Z
\Zgj_"bf kbimZpbezZkan nm_jZ&hmfhgm, b ijZ\pb ~_.eh\ZfZ

D,maqg_ j_q@Zk_,Z mijzZ\,Zf_ jbabdhf h” \Zgj_jZphb +k]j i Z\boelzd _ .bg” mkljbe_

SETTLEMENTS EMERGENCY RISK MANAGEMNT

ABSTRACT

Disasters, both natural and human-caused, have d&=nring with increasing frequency and effeateinent
decades in many countries around the world. These tiead a disproportionately heavy toll on develgpaountries
both in terms of loss of lives and damage to propdthe need to take action to effectively manaigasters has been
highlighted at many major international conferen@sd measures are underway in many countries antheat
international level.

The developing countries, among which is Serbiavels are less able to deal with the causes andangpof
disasters. It is important to develop the constouncindustries of the poorer nations in order taipghemto manage
disasters. This paper considers how this can be.dbstarts by providing examples of recent dieestand their impact
on human settlements. It then considers the rofstraction can play in disaster management. Fallgva review of
current initiatives, some recommendations for fartaction are presented.

Key Words: settlemets, emergency risk management, construirtitustry development.

1. M<H>
lj_fZ ba\_rlZem gZe<\_,_ R\ZepZjkjdhkDmijZZBfiss Ra znsurance group,
\Zgj_"g_ kblk@ampbe_  ]Jh~bgb ijbgbgbe_ fZl_jbeZefglrebdZjb (B85 ~hd km
_dhghfkdb Im[bpb m ]h~bgb bajgtbk b&f] M fbeb{BE~bgb \br_ h~

,m~Ab «_ balm[beh “b\hl_ m \Zgj_"ghibkphhiZgb+hzZzm Zij\hf j_~m [beb ma
a_f,hlj_khf b pmgzZfbe_f m 3ZiZgm
M ihke_"~fhe MA*be_ km k_ ke_"_, \_ebd_ ddA§ZKkbjhm B gt kik d mf

hd_Zgm ]lh~bg_ ijb q_fm «_ kljZ”~"Zeh G hKbpgZz mpbdedfeZ jm ]h~b
| KA hkh[Z ba]lm[beh “b\hl habdplblejp kKk gmjZzg m Dbgb ]h”~be
kljz~Zeh hkh[Z lhiehlgb 1ZeZzk m ?\jhib _ pgoch  dheb B\hlIZ b
dzlzkljhnZegb a_f,hlj_k ]h*bg_bgZ @xljbdim dhe hkh[Z Z ehr
fbebhgZz ,m”"b MH gZ g_db gZqbg [heRRh]h{_gR dZIZKklj

Dz~Z km _e_fgglBlg”_ m jbJZfimklhe_ ijZ\beZ m ih]lJe_"m \j_f_gZ
fboh\lgzklzgdzZz dZh gb m ihlJe_~m fboh\hemd_kidbhkddj_{hkl ]1_hljZn
h[eZzkib k\_tihe_ km ih*eh'gbe_ g_dhM hg* ihehNZglkyghsd a[h] ebhdZpbe_

1BgkibIml aZ Bgl_]jbkZgm RZlbighiil \_glb\Z ~hh Gh\b KZ* Kj[beZ
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dzZjzdl_jbklbd_ | _j_gZ Ijmkgh ih"jdgZ_ ijlehaegzbinédzZkm kzZfbf Ibf
klZegh gZ m~Zjm jbae\ZgdlZ kljhnz
Ba gzZ\_”~_gbo ijbf_jz \Zgj_"gbo kblmZbeZ dhihkd&nm khe * kp gbeb
azd, mgblb ~Z km hg_ ml]eZ\ghf ih]aPde b & Zf , kmm[&a\baZa\l\Zg_ e _
g_ihlh~rzfz KzfzZ gqbf_gbpzZ ~Z k_ jZXMerh endfZZf¥s_mgizadh ~Z\, , hg_ bf
ihl _rdhymhj[b kZ ihke_"~bpzfzZ h\Zd\bo dZIZkljhnZz
H\Ze jZz~ , jZak&l|ZIh
X mlbp¥Zegj ~gbo kblmzZpbezZ b ihke "~bp_g&hjZ{ h\bg hkhzZ§zZkembfZz
kZdp _gldd a_fm jZalhem
x dZdh k_ jbabdhf h” \Zgj_~gbo kbimZpbeXxZfhZki miZ\aZrlbl_
Afmrl\_gh agZqgif-ZdgZdZz
x meh]Z jZa\heZ ]jZz{ _\bgkd_ bg"mkljbhedhm mi)\Zz\gk Biobidpbe«Z
X Ij_gmlg_ Zdpbe_ dhe_ k_ ij_"mabfddhfmhm\Zdj KYindlpdbeZ gZ
ehdZeghf gZpbtheghf b Jeh[Zeghf gb\hm
X g_d_ij_ithjmd_ azZ ~"Z,_Zdpb-_
JZafZlfjZg _loijh[e fZ dheb km ih\_azgb kzZ gzZk_zZBffanb i bro\th\fmj daf k
\jrb djhigbafm \zZgj_* gbo kbimzZpbeZ b fbohhBpzih2zZ\,Z¥ZZ gaa]e N e Ngh
ijh[e_fb q "klbeZem ~jm]Zgbeb h[ebd dzZz"~Z kbe ik}elé@dem m *jm]Zq
G_db h” ihefh\Z dheb ,_ k_ dhjbklBbkmmnken\hf jZag2d_f_ > @
X \Zgj_"gZ kblmZpkdZf_dzZ~Z km jbabpb b ij_If_ bhégbidhke_ ~b
Aim]lbo g_kj_,Z \Zgj_"gbo ~h]zZ{Z<Zlbb ihjR]EghhgBklghk “b\hlgm Kkj_ "bg
fZl_jbeZzegz "h[jZz 1Zd\h] h[bfZ b bgh\gaBkllZgZdZ bfelb ihke_"~bp_ gbe_
Kij_qblb beb hldehgblb j_~h\gbf ~_eh\aAflAgHzbekeghbdb |_ « az f
m[eZ Z\Zf_ b hldezZfZzZf_ g_hioh~gh nfihjlj_[bgZ]ihkb [lg_ ~"kI\Z ma iheZqZ
jZ"z
X f _glzZjgzZ g_ikh]h”Z]Z{Z+ ob”jhf_|_hjhehrdh] ]_hetthdh] bel
ihj_deZz |Jhmajhdh\Zg N _eh\Zf _f ijbphmgbloeZ\me Z ngk db nZdlhj g_ fh™_ |
dZh rlh «_ a _f,hlj_k ihiezZ\Z [mebdpZ_ h2ZIMREn §kdZ ijZz f_fzZ 1jZ"
h~AjhfzZ\Zf_ beb debazf_ a_f,brlZz kg\bgd gZdHkbfd eZfi_jzZImj_ \Za’
gZlhfbez\zf_ e_"~Z gZ \h*"hlhdm hie® kfldo Z abZ’\JZfangZok[Ihngo aZJZagbo
ihez\Z rl_lhgbgZ b ~jm]_ ijbjh"rg_ |hJ-Z\dh\_,,blm]r;nzaZ mljha_ a”jzZ\,_ b b
beb ijhmajhdmem rl_Im \_, ] h[bfZ
x dzZIZkljhnrZ k\Zdb ijbjh~gb bebl logdlgrdth ~h]zZ{Ze dheb \_ebc
bgl_gabl_Ihf b g_hqg_db\Zghr,m m]jhlab\afjg\[jhdz kb fZl_jbeZegbo ~I
"b\hlg_ kj_"bg_ Z qbeb gzZklzgzd dbe betthlmdehlgipllmbj_ ~h\gbf ~_ eh\.
gZ"e_"gbo "j Z\gbo hj]ZzgZ b kem [lgbedbZhiodpH ehdlZle b ihke ~bp_gZkl
jZazZjzZf _f beb |_jhjbafhf

2. <:@GHKL H;3?D:B:5BOH<: J:5B<HKL

GZk_Km dhgkljmbkzgz ~Z azZrlbl_ klZghhgdt@is hYyki¥ glzfko beqbgb ~Z
km kZ khpbh_dhghfkdbf ijh]j_khf gZlk\beZ ihklzkeZ BHEIhhkIZZegh b
ithlj_[gbeZ m kfbkem ihjZklZ fboh\_fmehh”*bmhkga\gbNdhlj_[ZfZ \h"_
_0g_jlbe_ 1Zkz |1_e_dhfmgbdZpb+Z lhgNZ&E_h\BEkl gZmbgZ\bkgb h" azZe_
\eZ"bgbo hjl]ZgbazZpbezZ gZ \br_ gb\thzh” 3Z\@lhbdIb] gZdlZz«Z dzZh rlh km
ihebpbekd_ klZgbp_ b \hegb h[e_dlt#ZImdhedghmh/h e ebdh] agZqZ+Z az
kzfbf Ibf kikeb jZfb\b Kz ~jm]_ kljZg_ kZ\]etbdZebpZpbhfkm f_{mkh
ih\_azZzgzZ b mdhebdh *h{_ ~"h dZIZKIgbnfh'gZ ~Z Mg{f h™h hrl_,_fZ b ~jm]t
rlth km ~h]zZ{Z-+b k_il_f[jz ]h""mgpl kihdea zeBg_ kljZg_ ihe_"bg_
kfZljZem kbf[hehf gZpbhgZeg_ dmekdE] "jm]"hklpZgm,Zh]lm ~Z ij_~klzZ\,Z-
gZiz~"Z q_klh kzZ \_ebdbf ihke_"bpzfz

Dh” mijz\,4pabdhf h \ZgjkbmiZpb+eZ m gzZkhjZbhz k_ ma_Ib m h[ab
\Zgj_"g_ kblmzZpbe_ dhe_ gZklZemglbgbpZzg fih]h~Z dhe_ kmilgle&k "emn dlb
f_klZ gzZzklzgdZz dzZh b hgrkdbhZa\ZegZlghr,m kdZhhrihb Ibgbjbazf gz
ijbf _jdheb bfzZ ki_pbnbgg_ f_I_ m ihle_"gZgzZk_,Z b ]jzZz{_

MabfZe,b m h[abj NZ k_ g_db majhpaz\ggjfhpholxpbhzip_"\b"r_Ib
ih,b h~ hghl]Z rlh «_ ihagZljh [GX]&XklbdgZ hg_ ~h]zZ{Z+_dhe_Ib dEBRdr_
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rth km a_f,hlj_kb mjzZ]zZzgb debabrlzh bj ihfiezbazidad\zg_ \_ebdbf az]z
a_f,brlz \h~_gbo ih\jrbgZz \Za"mozkbjdfgEftbgtzfebf B akbfdro m h[ab]j
dj_g_ kZ bal]jz~fhf h[thpZ|’ZZdthadj  _ 1Zd\_ mlbpZe_

=jZ{_\bgkdb h[e_dIb km [blgbhagtZfbs@danheseo ~Z h[_a[_{menb djhklhj ¢
ihlj_ [Zg aZ ijhbahMmf@df_ mkem]EZdH{gb btZkmhpbeZeg_ ih]lh~rghklb [mAr
bkimfzZ\Zrgm h” hkgh\gbo ihglh[2ijmZkdehghrlZz

A[h] Ih]l]Z \Zgj_"~g_ kblmZpbe_ dhebo h¥Yh”, fB Fg4q¥bgzZ fh]lm ~Z
g _]1Zlb\Zg mlbpZes dZdh ih “b\hl b a”giB\,dhghfbemZdh”"Z majhdmZm ihke
"m]_ klZa_

M ijhp_km ijhe_dIh\ZfZ gZk_,Z g_Ibjb[Z Kh\@ZmehZZbm mijZ\,Zfm jl
hn \Zgj_"gbo kbimZpbez M I1Z[_ep _d_ijpdZdakgheblomdZ|Zdl jbkIBdZ[h]
dhebo km hgb jZfb\b DZdh k_ ij_Ifijbhhr"dZIlBkHghnBada\l\Zg_ ,m~kdf ~_e
g_ fhlm m ihlimghklb _ebfbgbkZlb _gzZ+" Jjebhlhpgbtz d1_gbe_ [b dZjzdl_
[be_1Zd\_ ~Z h]jZzgbqg_ rl _Im h” dZl1ZkljhnZ

LZ[_eZ DZjzdl_jbklibd_ h[e_dZIZ b fboh\Z jZfb\hkl
Dzjzdl_jbklbd_ h[e_| J_amelmem,Z jZ fb\hkl

. . X h[e_dIb km baeh _gb dzlz

gf'h—[pbbe”bhqkﬁhk' ehdZpb-_ gZklZem gZ f _kim ]JA_ km d

g x g_ fhim k_ ihf_jZlIb

X g_fhlm,ghkl |_klbjzfz bal
p_ehdmigh] hfe dlZ g4

<bkhdZ p_gZz dzlzZkljhn_

x ijbf_f_9gzZ |_Kklbjzfz b kbf
ijbdZamem ijZ\m kblmZpben

X iezgbjzf_ ijhe_dlh\Zf_ b ¢

>m]ZqZd ijhp_k jZa\heZ h[{e_dZIlZ md,mgmem \br_ n]
hi_jZpbez

X ljZeghkl m ihlJe_"m aZol_\Z

Baj',b\hkl X _e_f _glb h[e_dlIZ km baeh

db”"Zfm b hklZebf mlbpZ-b
bo hkezZ[_

X h[e_dIb km gzZklzZzf_gb b
\br_ gzZf_gZz

Mihlj_[Z x fboh\h mgbrliz\zf_ fh _

Im[bld_ "b\hlz fZl_jbeZe

mkeh\Z az “b\hl

21.Mg_f_ 9Z hkgh\m bkdmklI\Zz

Mijz\,Zf_\Zgj_"gbf kblmZpbezfZ dzZhghkbthez, \pzZz Zddb gabeZ dheb
k_ fhlijbkImiblb kZ \br_ Zki_dZlzZ Ba\_ rldhg mWZkdZzgdd h¢g { g \Zgj
kbimZpbe beb dZlZkljhn_ \_ebdbag3dam pZehhz«m lafyJe ~Z\Zfm ]j_rZdZ
H\h ba jZaeh]Z dZdh [b k_ gZ fbohvnndgbdbkdmkbim Kijldlgbeb aZ [mM"m,Z j_
LZdh k_ gZ hkgh\m baheblKmZ gZkKdZeb gZahfghljeb@jZ, \m ,]Jh"bg_
fh™_ \jrblb ZgZebazZ ~"h]zZz{Z<Z "hghkbEx pZId,mhgpbaZ ihldeZfZf_ g_"hklZ
km mhg_gb G_d_ h” ij_\_glb\gbo f| jZeldHhrlb km kreJmgqZem ihgh\g_ hiZk
gZklZgdz dzlzkljhnz \_ehddo gfaff fZ kjfm\j f gbo aZdehgdZlijZk bjZokl ZgdZ
lh ij  k\_]Z aZ gZem]jh  _gbeZ ihbjongrkl ZQhdE\dzZ&Z\gh km [hegbp_ rdhe
aZ gZ[zZ\dnb \lg~jJbe_ dhfmgbdZpbe_  bgnjZkIimdlnbfbohlZ\g " ZkEdpbes "2
fhlm ~Z jZz~_ imgbf beb ih\_,Zgbf daiZ2m§l Mhf dZdB&bjhn_ beb \Zgj_ _"g_ kK
ijbijZ\ghkl b kij_fghkl azZ j_Z]1h\Zfl_ j\ "gdpdbpZ baKidbgZ\Z f - kiZK ple]Zdkdh
kem'[_ \hekd_ ¢ ~bgbp_ pb\beg_ aZrlbl_ blI~
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RIh k_ Ibg_ hihjz\dZ h” dZI1ZkljhnZ2dpX FH@ phbin]hihke azZe ~gbp_ ff
AZ Ah[bem ijbhjbl_| m a[jbfZ\Zfm ijnKEZfmhibeth dhbaljm Z bgZ fbohihse
ij_ loh~ghe ehdZipdeb

3. MEH==J:-?<BGKD? BG>MKLJB3? M MIJ:<4:5M JBABDHF H>
<:GJ?>GBIOBLM:PB3:

IhkfZljZem,b baljZz*"fm h[e_dzZI|Z aZ dgmhzZigh\4 f\ gld\lgbo f_jZ m mijz\
jbabdhf h” \Zgj_"gbo kblmZpbez aDddhhgkd&hj\ZImed|mM&h]m HgzZ k_ |j_
nhjfmebkZIb b klZegh gZz”~h]jZ{b\ZIb igbh l&Z[h4Z4,Zhingh\gZ nmgdpb+Z h\b
NZ h[_a[_"~_ aZrlblm b kb]lmjghkl kdZdEgkd 3 j"¥PgekIb\_ b ijhibkZ ba h\
lj_[Z ~"Z k_ h~ghkb gZ iezZgbjzf_ miBlpdlizafmbblh"a_{b\Zf_ ehdZpbe_
ahgbjzf_ fboh\m ]mklbgm \bkbgm Ibklf_fmkhhgk_ImPZlmegzib\z |j_[Z
ih\_azg kzZ ijhe_dlh\Zf_f aljz™"Z =eZ\ghmeZl@a\Zdhgk8iZz k_ ijbebdhf be
h{_a[_"b kb]lmjghkl klZgh\gbdz a]jzlNZ bhfhelg\bo HKl<Zgh\gbdZz IjbdezZ"g_
h\hf kfbkem bfZem \Z gm meh]m m hig@d\zZfke hwz*a@bob\bl fZl_jbeZegz 7
G_z~_d\zZlg_ f_j_ kzZ ~jm]_ kljzZzglhe@Zh Hh]kZ jgerhk beb g_ihrlh\Zf_ |
j_ImezZlb\_ mihlj_[Z g_zZ"_d\Zlgbo addhlggZzhzba]ljfZRIlffbkz "~himrlzf_ ~Z
ih*jmqgeZ [m”m Jmklh gZk_,_gZ bl _e&tdm irhkem@jdpdmem

GZ Zehk!l a_f,_ m jZa\hem f_{m dhek_knZ* A hb KjgBkdb kmhqZzZ\.
ithl_rdh,zfz Ij\h h\_ a_f,_ qg_klh dhpbkjij_]mig¢Zilkkmes ba h\_ h[eZklb
nhjfbjZzgZz m g_dhe “jm]lhe a_f,b ih fRgbjZqhmbfi\_dbfhdebfZlkdbf b hkl.:
hdheghklbfz Z g_ ijbezZ]h{Z\Zem <>jk\rbfhfrekehbfZlh a_f,_ m jZalhen
dhjbkl_ gzZke_{_gm aZdhgkdm j_]mmzZdbdd g gh&bqdhed gk b dhjbkl_ «_ g_
b Ij_gmlgb ijh[e_fb k_ g_ mabfZenh[m_Hi[abll Lkl AdegZ |jdZ baf_{m p_g_ b
h~rghkgh ljZeghklb fZl_jbeZeZ dhejzkfminjbkidZ bZ Ibadhgdmj_glghklb ba\h

Kihkh[ghkl baljz{_gh] h[e_dlzZz ~Z ba”jkb_lgd_hebpZj_~@ddme+_ ihke_
dzlzkljhnz fh"_ [blb ih[h,rZzgzZz zZ"_d\Zfgldf HAk_dldh\mgme_ kljmdIimjm h
bgklZzezZpbez jZkihj_~ b ~bf_gabe_ fdlZhbdZeahjbr,gfdpbg baljz™f_ M
kemqZebfZ h[jmrzZ\Zf_ h[e_dZ|Z bazZg@\zzZgkr\bk_ &[jA"keZ[_ dhgkljmdpl
\jeh \Z2°Zg zZki_dl ijbebdhf bal]jz”f_"~B[shgZIn~*mklZdZ\b ~Z bo «_ fh]
kZgbjzZdh_dhgklmbkZlb gZzdhg g_kj_,_

<Z ghkl iezgbjzfz ijhe_dlh\ZfZ b bakjZ™Mf|2_HNEfe @ZkZAZf_fm fbo
jZfb\hklb ijbebdhf gZklZgdz dzZl|zZkkjhgqd\Zdeddb pZz kiblbeb "b\hlb Hkbf gz
lZzdh{_ +_ \jeh \Z'gh azZ”h\h,blb b ihljjajm rghfmob\m oZ[beblZpbem dZ
ihgh\h mkihklZ\be_ _dhghfkd_ Zdlb\ghkhbkbzZ' b\hij *r\ZIZkljhn_ M Ihf i
\jeh «_ [blgh klzZzegh mgzij_{b\Zlb bjzdZ bhdKka{m\zbb" nkdppiqm{_f _
liZz{_\bgkd_ bg~"mkljbe_ e« fh]lmjZa\frblimdkkddo j_kmjkZ jZa\he fZI|_jbe.
| _ogheh]be_ dhjihjZlb\gb jZa\he DbhZa\leijhipdB|glZp

JZa\hs ]jz{_\bgkd_ bg~mkljbe_ Ij_[ZjZ& hbZ_bmihijZ\ifZ dZiZpbl_|
_nbdzkghklb ij_dh ijhfbr, _gh] b mijZ\/Z §ctk]j ijZpkk _dhghfkdbf aZol \b-
H\ZdZ\ dhgp_il jZa\h+zd | mkgjbe  + e _ih ijbo\Z, g m fbg mkljl

a_f,zfz dhe_ b ihj_~ Ih]Z rlh bfZemmpjEfih\gldirmigbbem dhglbgmbjZgh
gZ f_ghf "4Zaf\hem b mkZ\jrZ\Zfm

4. MG:1J?-?25?7 =J:-?<BGKD? BG>MKLJB3?

>Z [b bal]jz™"fzZ ]1jZz{_\bgkdbo h[e dZI|Z nbh]2Eg2Zij [mylb\gZz f _jZ
mijZ\,Zfm jbabdhf h” \Zgj_~gbo kblmZpjZblbhbzZ[ghgZij_{ fm b ih[h,]
h~j _{_gbo _e f_gZlZ m hj\hr HhéZKigh «_ ihklheZf_ h~]1h\ZjZFrmeZlbB¥Z dhgk
dheZb [beZ \h”bqg ijhe_dlZglbfZ b ba\h{Zfhpmi_ \mgip\gbabff jZ ijbebdhf
ijhe _dlh\ZfZ h[e_dZIlZ b |Ih gZ I Zm\lyZgdgNZ\hgth aB'Zfm d\Zebl_1Z b |jZz

>im]hhjz ~Z ihklheb nbdZkZg hd\bj azZlkijd¥dh f b iZgnedl bgg
n_dl

Hgh h" g _]1Z k_ fhjahdp _gjdh\he m~kdbo j_kmjkZ Ilhlja[dh _« ~Z
h[eZklb ijhe_dlZglb dhgkljmdlhjbZoa\B{Zagbzby®d agZifgthe  km ihlj_[g_
ijbebdhf ijhe_dlib\DdaZjZANEZdh{_ 1jZPlb gZ bgnhjfbkZfm ,m”b ba h\_ h
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ihlJe_"m gh\bo beb baf_f_gbo azZdhigkZz klBgrzZzgdad gihhbgzZz m a_f,b b k\_|
ihlj _[gh ¢ hnhjfblb iggjZZa\he bkljZ b\Zf_ b ih[h,rZZ]| _ dbzZzdkbl X
dhjbkl_ m bal]jz*fb dzdhZfbbxl jbeZeb kzZ ’“\bkimthpfzgkzfz"~ dheb [b
aZ”h\h,beb aZhllihjghkjbebdhdZlzjkhZ Wbhekmh]h~"gb aZ mihlj_[m m dhgd]j
kj_~bgb bfZem ~"h[Z] d\Zebl_| Iljgoghkdlb fhim k_ i

Ke ™ zZkki_dl «_ dhjihjZlIb\gb jZa\he ijb gq_fm J§Z{ dWfgkdbe bg”"mklj
hojZ[jnbeirh~ " klbghk KIZegh gZz"hpd/™M»m dhjZd kZ gh\bf aZol_\bfzZ b ihljz"

JZ~ gZ mgZij_{_fm bal]jZz*"f_ h[e_dzhz"ZZz d_"Z hgBZhfk_ h” "mijm n
\_ebdbo dzZlZklhjnZ gbdz~Z g_ |j_ [BbrdZ mK{\ rhhihamgbZ jZa\heZ b mgZ
1iZ{_\bgkd_ bg"mkljbe_ dheb km ml_j¥Z«m iif fgmlilb gZpbhgZegbo \ezZ"Z
liZ{_\bgkdbo nbjfb Hgh rlh 1Zdh{_ alZ &llZ\eZgiZj fmhjkm m aZdhgkdhe j_]me

lhklheb ihlj_[Z aZ jZa\he_f b bkljZ bAKif dfZ§Z dhteslbdk _ h~ghk _ gZ \_¢
dzZIZkljhnz b ]jZz{_\bgkdbo h[s_dZ|Dd\hXI|IlgzZkmhZgpghid dZzlZklhjnZ b fboh\ n
liz{_\bg_ h~]Jh\ZjZem,_ ijhe_dlh\ZafqZ fZhA ginkm,gZ kZZAZkljhnzfZ gZ ~ZIlh
b hr"lh\ZjZem,b ]jZ{ _\bgkdb fZl|_jbeZgb hegZqihyg bA\|FZm kihkh[ghkl ]jZ{_
h[e_dZIlZ ~Z ba”j"_ dZIlZkljhn_

lhlj_[gh «_ jZ~blb gZ klZ\h\bfzZ \ez"Bj]ZgbmgpphZgbodhfiZgbeZ ih
iblZfm Z bklh\j_f_gh ihl_gpbjzZlb \Z fgBkjbabdzad?\ dZIZkljhnZ b \Zg
kbimZpbezZ b ij _“mabfzZf_ h"h\ZjZ.gh\bbdbfZ ji2ZgbjK\fod ijhe_dIh\ZfZ b ba
ljhn _kbhgZeg_ bgklblmpbe b dhfiZ¢be k\fkjlZ«hhibd_ pgeZgh\Z m h~”ghkn
ijh[e_f Hgh rlh [b [bh ij_"eh] ¢« _klebklbajZ"ihlqgpdbeZegbf hiZkghklbfZ ¢
ihAjmgem dhe_ [b dhjbklbeb ijhe_dlifZgljidebdhbabb]iZzZgbf h[e_dZIZ

5. M1J:<4:5? JBABDHF H> <:GJ?>GBO KBL:PB3:

Mijz\,Zzf_ jbabdhf h” \Zgj_"gbo kblnBhpbeK +"ZigekIla[b,gh jZzafzl
gZpbhgzZeghf j ]bhgZeghf b Jeh[ZeghQlb\BdlbWOdkhy ke k_ hrghk_ gZ
ZKi_dl_ ihez\_ jbabdzZ h” \Zgj_"gbmekhlmZpbkhX_ md,jhd_ b ihke_"bp_ F
nhdmkbjzZz gZ mijz\,Zf_ jbabdhf h® \Zgn_g8dko ,bbZIm&Zpeh «_ [blgh ihklZ\b
hAr1h\zZjZem,b dhgl_dkl b gZlezZzkblb ihklnebghkglih”rggdZzk*emqgghkl ~Z k
K_]f_glm ijbkimib h~A]lh\hjgh b ~"Z k ZdhdehgbjiZZgzZz d

F_{mgzjh~rgZ kljzZl_lbgbo®Apbbf az kfzf_ f_ ihke_"bpzZ dzZlzZkljhnZz
jbabdhf h” dzlzXkljpogbr_ dZdkl_fZlbqzg ijhp_k mihlj_[_ Z~fbgbdKljZIb\g
hjlZzgbazZpbez \_rlbgZ b dzZizpbl_1zZ jZamk ihedflied f gkbjzl_]Jbe_ b bafl
dzizpbl_IbfZ ~“jmrI\Z b aZe_"gbpzZ "ZakhbodZHZXKfjpeh ohRZayhgh”~gbf b
| ogbgldloghebhfdiZlZkljhnzfz3 > @

KZ klzgh\brlz mijz\,Zfz jbabdhf [blg@beZ 2DdpbZ dl Zotebl bldA
ih\_aZ&Z b~_glbnbdpbehf b ijhp_ghf jbabjbabdifZ nbfhf ka2 kIdhlf,
kij_fghkl az j_zZ]lh\Zf_ m \Zgj_g”~bf KiplmhEZploleZfdzh klhge_ ijbdZazZgh m I.

Lz[_2ZHd\bj Zdpb+Z mijz\,ZfZ jbabdhf h” \ZBj_~gbo kblmZpb

Ilh, "~ eh\Zfz Bgkljmf_glb
X klm~be  fhgblhjbg] fh”~_eh\Z
B" glbnbdZpbeZ jbabdz b bgnhjfZlb\gb kbkl f

X bg"b\b"mzZegZz b dhe_dlb\g
bgkljz ' b\zfz

X iezZgbjzf_ b ih~"bazZf_ k\_klb
X ieZgbjzZf _ mihlj_[_ a_ikbdll2
ieZgbjZzfz azZdhgb b ijhibkb
x <Z\gh bgnhjfbkzZfzZ b _~mdzZpb

. x bgl_j\_gpbe_ gZ m]jh  _ghf ijh
Kfzf_f_ ijbabdz 9Z kfzZf_ fm jbabdz ~ hezqz
ih[h,rZf_ mkeh\Z klZgh\zZfZ
bk _,Z\Zf _ b kfZf f_ |
bgnjZkljmdImj_
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x f_ozZgbafb j_a j\_ nhg”h\b d
bl»
x f_ozZgbafb IjzZzgkn_jZ nbgZkb¢
ihgh\gh hkblmjzf_ h[\_agbp_

NbgZgkbekdZ aZrlblz

x

kbkl_fzZlbah\Zgh mihahjz\zZf _
x ieZgh\b aZzZrlbl_ b kizZzkz\zZfZz
kbimzpbezfz

\ZdmZzZphkZh{ _ gh] klZgh\ghbr
ijb\j_f_gh jzk_,Z\Zf _
h[mqg_ghkl aZ h”]lh\hj

| _ogheh]beZ dhfmgbdZpbeZ b

Kij_fhgkl aZ h~]lh\hj gZ \Zgj
kbimZpbem

X

azZzdhgh”z\kl\h b bgklblmpbe_
ieZgh\b j_dhgkljmdpbe_
jZk _,Z\Zf _ ih]lh{_gh] klZgh\ghb

Hihjz\zZd gzdhg \Zgj_~g_ kH

X X XX X

6. A:D4MQ:D

Ihlj_[Z ~"Z h[e_dIlb azZ klzgh\zf_ bfbemtjkihihppzlel "dZIzZzkljhnz b ijl
b hg_bazalzZg_ ,m~kdhf ~_eZlghr,mkdzZhjb\ ihhp_k&ipbd2 b gZ gZpbhgz
ehdZeghf gb\hm <« hqgbl]Je_"~gZ Mh\|_,[ogb XeémbgZktZ+ i*ghklZ\g_ b g_ I.
m]ezZ\ghf k_ hle_~Zem m ij_“mabfzZzghklb jZhij_f{4klph  ih\_,ZIb agZf_
baf_{m ~h[jh] iezZgbjzfz ijhe_dIh\ZjZA,Z]i{ bf KijpgZNZfm dZIZkljhnz -
[blgh ~Z hgb dheb km ~bj_dlgh md,mgZ din kamhim kleZ&kl\ez”_ b f_{m
hjlzgbazZpbe_ b gZ djzZzem ]jZ{_\bgkdgZ-dhtigghz i\ ihh[eZklb ijZI_ gh\_
klzegh jz~_ gzZ f_ghf mgzij_{_fm FhKZ dig+[Ib, kK f d§jl gmeh jZz*blb gZ m
h\_ h[eZklb «_km mgb\jabl_Ib b IhgZjkldhghl _ieZggh ijh]jzfz dzZh b dhgl
jZa\he b _~mdZpbeZ hgbo dheb h[@\hAbhm K[leZkdly ihkZh

7. EBL?J:LMJ:

[1] http//www.swissre.com/media/news releases/nr 2012ERfBa natcat estimates 2012.html
[2] UNISDR (United Nations International Strategy fDisaster Reduction). 2009a.
Global Assessment Report on Disaster Risk ReductBameva: United Nations.
3] AZdthg Zgj_BfgkblmZpbe&fah [ ly]eZkghd3[}.112/2009 922011).
[4] 1zve &j 0 rezultatima i aktivnostima Repulibg seizmolofog zavoda posle
zemljotresakod Kraljeva 03.11.2010.
[5] Ofori, G. (1993). Research on construction industry developmethte atrossroads.
Construction Management and Economics
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A:RLBL: <:A>MO: M J?IM;EBPB KJIKDHS3

lj_~jz] B&IK\ leZgZ Bethjzg 3Z2fmr
pedja_1979@yahoo.co.uk

K:@?L:D

KIZf_ “b\hlg_ kj_~bg_ m J_im[ebpb K)bkdth il higBea,_ klZf_ m hl[eZkll
aZrlbl_ \Za”moZ +_ mkeh\,_gh jZaebddtlbrflhqglglbhgphZI\dg_ b _dhghfkd_ hdhegh
je_rzZ\Zf_ «_ ij_"mkeh\ je_rZ\ZfZ ijh[eldZ kjzMby_ "BNAdhgkdZ j_ImeZIb\Z «_ m ~
mkdezZ{_gZ kzZ _\jhikdbf klzg*Zj~bfZe_k tbif ¢Bkm #4phhg_k_gb ih*azZdhgkdb zZdlb M
Kjikdhe g_"hklZem b Zdj_"blh\Zg_ &ZphjkZhjd¥ g~™ajkidfe BKH AZ je_rZ\Zf_ i
g_hioh”rgh «_ mkihklZ\blb fhgblhjbgZlazdz{ZpBI Dbl ek _fghkl jZaebgblbéZkm[e_dz
aZrlbl_ “b\hlg_ kj_"bg_

D,mqgg_ jbeagydblzZz \Za"moZ J_im[ebdZ KjikdZz

AIR PROTECTION IN REPUBLIC OF SRPSKA

ABSTRACT:

The environmental situation is not at a high lemeRepublic of Srpska. The current situation in #nea of air
protection is caused by different factors, suchtlas social and economic circumstances, whose esecig a
prerequisite for solving environmental problems eTlagislation is largely in line with European sdands, however
there are problems failure to adopt secondary l&ti®. In the Republic of Srpska missing accradlii@boratory in
accordance with ISO 17025. To solve the probleis itecessary to establish a pollution monitoring atrengthen the
capacity and wilingness of different stakeholdesscerning the environmental.

Key words: air protectiorRepublic of Srpska

M<H>

AZrlblz \Za"moZ h[mo\ZlZ aZrlblm DIfkEnkjbf mjhp lelbfgz hgm\Zz
kljmdImj_ Zlfhkn_j_ b debfzZlkdbo h[hBZ b «ZatMmohgithy* , fZ iml_f
ljZgkfbkbe_ jZ~bhzdlb\gbo |_ggbojk]BehAblbpbdebmdhebdh ihklheb hiZkg
rl_lIgh ~_ekl\h mlbpzZlb gZ d\Zebl_1 YZalghotz"jedblb Z ,m~kdh a”jz\,_

J _im[ebdz KjikdZ dzZh b "jm]_ a_fhg ngdjZg&plgdbahkimjh[e fZ m h
azZrlbl_ "b\hlg_ kj_"~bg_ AZ1Z{_ f_AZg"molhl[e kiZAkZ dhebfZ k_ kmkj_,_
KIZf_ "b\hlg_ kj_"bg_ *_ mkeh\, _gh jKaldpdhnAddhhjbf@ kmke_ ~gbf a_f,ZfZ
fbo km j_amelZl hirlbo ~jmrl\_gbo bghHhghfkalbgpbhdhg lohrg_ ijhfe_g._
fhlm,_ gb je_rzZ\Zf_ijh[e_fZ m h[ezZikgb "6\W\hy__&hghfkd_ jZa\be_ghklb
ijb\j_~g_ klIjmdImj_ b ihk,_"bp_ ljZdgablpbtkghbohdhejghklb dhe_ kgZ gh m
kKlZf_hpfezklb "b\hlg_ kj_"bg_ b gZgbg_ bthfhimrghXfZ fboh\

KLJ:L?=B3: A:RLBL? <:A>MO:

M J_im[ebpb Kgikdoek_ g kljzZl_rdb ~hdmf_gl m h[eZklbhdghkbyh \Z
KIljZzl_]beZ aZrlbl_\Za"moZz

KIjzl_]1bezZ azZrlbl_ \Za”"mozZ ij_"klZ\¢sBf hkgmghdXmjiimdh_im[ebd_ Kji
;bO ml\j{me_ iheblbdZ b ieZgbjz gzZim "dAdeml mhZz\ZgF*"moz KIljzZI|l_]beZ
\Za”"mozZ +_ ijhbkl_dezZz dzZh j_amelhlelZdb\ghb\ghlp_c&khirgkmgmlzZj k_dlhj
f_{mk_dlhjkdbo dhgkmeingphbreZz ima‘klz\gbhdz azbgl_j_kh\Zgbo 7j Z\g
gZmgghbkljZ b\Zgdbo bgklblmpbezZz ZpheZ MbgbdkihjjZlgband, mg_gbo m j_
ijhe_dlz KljzZlagbklI\Za"moZ2hdmf_dhelpe_eh\djh bjzZz ijhp_k \h{_fZ iheblb
aZrlbl_ \ZaZmoz >

13GM Bgklblml aZ aZrlblm b _dheh]bem J_im[ebd_ Kjikd_ ;ZfZ EmdZ
2=jz~rkdZ mijzZ\Z ;ZfZ EmdZz
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Pb, \b KIljzZIl Kime [beb bajz”~Z kljmggbo ih”"eh]Z alZd mibjgiAi4d fld4dheb
mijZ\,Zfm d\Zebl_Ihf \Za”"moz m J_im{eVWppb_KjjikhiihgZegl iheblbd_ mk
ijh\h{_f_ ij_kljmdImbjzfz k_dlhjz aZzZylBlbg_"bVhihdhjhlggh hkblmjzf_ |
ijb\j_"~_ b _g_jl_Ibd_ ma dhhj*bgbkzZnhzifZ, dfZebl _rhjff \Za“mozZ hilbf
dhjbr,_f_ ~hfz,bo ba\hjz _g_jlbe_ m kdbghfkidklbaZkBEpbeZeg_ klZ[b
mijZ\,Zf_ _g_jlbehf gZ _dhehrdb ijbd\klhdY fgZgkg_lkdh] klzgrzjrzZ d\:
\Za"moz \h{_f_ ihablb\g_ _dhehrdzf ihebahtdeZ lkdrhinZzrf 1 Ij brlz J_im
Kjikd_ dzZh b aZrlblm bgl_j_kZ f _gbo klZgh\gbdz

3 _"Zg h™ d,mqggbo e f gZlz KIljzl _ZbfhgbazZpgbe "&tkllho ,bo azZdh
hd\bjZ kZ j_]meZlb\hf aZ “b\higm kj_ “Ndggh\maZM Zrlhdhjzd_ m J_im[ebp
J_im[ebdZ KjikdzZz +_ djha KIljZI_]bem gZdjiZeban {Z&Zpbgd baf_{m ihk
azdhgh”rz\kI\Z b hgh]Zz m ?M mklZghWegb ijphfibgkldb Zkihj_" IjZgkihe
KIjZl_1bez o  "~ZeZ ih”jrdm h~]h\ZjZem ghadihgddbpbh P\MjbfZ nhdmkbjZen
h~Alh\ZjZem,m j_]ImeZlb\m dZh rlh <« Z Hd\G)g£2bMrbljmdNRAa”"moz b f_{m
dhg\_gpbe_ Hd\bjgZ dhg\_gpbezZ M-+ _ébffZlkhidbfggpbeZghfZzd b Dhg\_ gpb
ij_dh]jzgbgghf az]zZ{b\Zfm \Za"mozZh&ZbiZeldhbof m{Za[g {me+_ iheZag_
Ahghr_f_ h”"]1h\ZjZem,bo ieZgh\Z b ijkEZ4Z 8 iklj&wd Kjikd_ b ’\hljbghkt
gZpbhgZegbo baes_rlZeZ b _nbdZkgbebd baXjyZaZfm Xjhe]Zz"m kZ f_{mg
h[z\_azfz

>mlhjhqggb pb, KIjZI_]be_ o hgm\ZfZ th\Zdebim[lgbpB akjikadhe b ih[h,r.
m fe_jb m dhehe «  |h fhlim,_  k\_ Vhigb,kj hgmg\Z friz peb ebgb < _j k_ ijtl
“b\hlighes kj_~bgb g_ fh]lm kijh\h~blp kaflf{mlZpphihklheb \_aZz

KIjzZzl_1bez k_ ijbhjbl_lgh nhdmkbjZeHl+s g7 _Zd|Mighkldh dkijh\_klIb m
kfzf_fzZ _fbkbe_ azZ]Z{mem,bo fZI|_jboegkhm_ghfHikZ fimf Zi _fbkbe_ ]JZkh\Z k
[Zrl_ dheb ij_~klZ\,Zem Jeh[Zegb ijE[Ed\dghi@b K mhmkihklzZ\,Zf_j_]1bkljZz
aZlZ{mem,bo fZl_jbez b az]z{b\Zqzf m{Zghkhghm fijlhiZheh]beb dZh b fhi
\Za"mozZ m kdezZz"m kzZ f_{mgZjh*gpbhXkliZlghjbj*Bb#ZZm3aZ@Ablb b hgm\Zfm c
\Za"mozZ +_ b ih\_,Zf_ _nbdzZkghklb _dhilofrh,rfzZZf _dhjéthdg_ baheZpbe_
ihklhe_ . bf h[e_dlbfzZz jzZa\bezZf_ ijhpZzjid,ijlithphegh\,b\bo ba\hjz _g_jlbe_

KIjzZzl_]bez ih~j"Zez kljzl_rd_ pb,_\_ “mlhjhqglghijbRjmrdh]lghdal\hez
J_im[ebd_ Kjikd_ dzZh b hkgh\g_ fzZdjhjda\dghikd dzhzYph km ijb[eb Z
J_im[ebd_ Kjikd_ aziz”~gh_\jhikdbfmdghgl@&pbd¥fZ dhghfbe_ azZdhgh”"Zz
hjl]ZzgbaZpbe_ bgklblmpbthebaZpbk_ gBhfeh[hZahhKflZazZ f Zmijak ehf Z
d\Zebl_Ihf \Za”"mozZz +_"gZdbo myddtpab?\jhzikdheg\_klbpbeZ b ba\hazZz m
ijZ, fZ d\Zebl_1Z b mijz\,Zfz d\ZebhbdiAk§hadmoEZ, f ~hfz,bo ijbjh”
i_kmjkZ m kdeZ”m kZ h~j zZf _f d\Zeébkghe \ZjgzrmpZ kIBHZ d\Zebl 1Z \Za

KIjZl_]1bezZ azZrlibl_\Za”"moZ m J_im[bpb KjiKdghkh/NjagklgZ-. gbo kljzlI
Ahdmf_gZlZ m h[eZka azZrlbl b\hI’gZ _kjghbg hkdh¥Z azZ iheblbdm mi
d\Zebl_Ihf \Za”“moZ b ~Z+_ hjb]lbgZew\Z frhijbgtblk |jEKBIZ fm ijh[e fZI
AN _nbgbkzfz ijhle_fzZ az]lz{_fZ \ZatsheZ GZpKigZ -kdmkAlbgZ J_im[ebd_ K
fzjlz ]h~bg_

KIjzZI_1bez aZrlibl_ "b\hlg_ kj_"bg_ fdgh heZgklbbb htw\inlg_ kj_"bg_
mjZz{_gZ KIljzZI_]bez fhjzZ ~m]lhjhqggh NZ\E "pb{m\_rmij@kfZfZ "b\hlghf kj_
gZ g9gZq_ebfz h~”j'b\h] jZa\heZ m kdedbtm" "&X ni\dmrigbfgbhfj khpbeZegb
dmelmjgbf jZa\he_f gZ ihA"jmgem J _k@dhfethdhkdh\ [ZaZzZmkfe_ jZ\Zf_ b mkd
ijb\j_~gbo |_ogbgdbo gZmqggbo hipbalgbgpbd hjjdgbafe_ jz |_ fe_jZ Kkijl
f {mgZjh~gbo h[Z\_azZ jZ"b azZrlbl_ ™hhhgb ki GEgi jbh» h~2._kl Jh~bgz

A:RLBL: <:A>MO: M J?IM;EBPB KHBMIOL:<G: B A:DHGKD: D:L?=HJB3:

ljZ\h gz z~_d\Zlgm a”jZ\m “b\higmAjm"bgmk&Z kKYkazlj , 1 _9g_j-
la\ ,m~kdZ ijZz\Z kheb”Zjghklb azZ-bjghjk\WhfijgXhjz@Xhe ijZ\hf gZ mijz\
ijbjh~rgbf j_kmjkbfZz b lIZdh *Z, > @ MbgbkgZrbbl@_ jb\hlg_ kj_"bg_
bgklblmpbthebah\ZgZ gZ gb\hm NjgZ\_gZ\ gb\h  kghbdl 1Z J _im[ebd_ K
N_~ jZpbe_ ;hkg_ b O_jp_]lh\bg_ dath bz>haKljbfdIgZz ;gb\h hirlbgZz m J_i
Kjikdhe b ngIth b hirlbgZ m N;bOZ 3_"Eigdbtkigq&Z\ga gb\hm ~j zZ\_ d.
h{z\_a_ ba f_{mgZjh~gbo m]h\B]jZ b dhg\_gpbeZ >
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<_,bgZ mklzZ\Z ihe_~bgbo "j zZz\Z kz™j_B[_dhiapdbdb hB\hlg_ kj_"b
MklzZ\ J_im[ebd_ Kjikd_ dzZh gZe\brlebdzZ\gm feelZzgmim[ «_ hkb]mjzZh ijZ\r
"b\higm kj_~bgm MKIZ\hf «_ A nbgbkikdzZz"mh kZkaZdhghf "m"Zg ~Z m h
fhlm,ghklb riblb b mgzZij_{me_ “b\hlggn kj_iflbibkkme Qé&Z 3J_im[ebdZ rlt
ih~"klbq_ jZpbhgzZegh dhjbr,_f_ ijbjhmgbmb,[mM]AKIIDYZ b ih[h,rZfZ d\Zeb
"b\hlZ b azrlbl_ b h[gh\_ kj_"“bg_ m hMidfqledgj kmz _ "Z J_im[ebdZz
h[_a[s_{me_ aZriblm "b\hlg_ kj_"bgMklIZ2\@® « GZhbkghimh ’\hghr f_ az
ijhibkzZz ba h[eZklb azZrlbl_ "b\hlg_kKj_d@bidhkj dhghfdeb ihkj_~gh mj_{me_ I
b m kdezZzm kzZ "bj_dlb\zfz ?\jhikd_ hfildlbeaZgdhef? _kmMzZ m Ijblj fb
ijbAjm b\Zf_ ?\jhikdhe mgbeb mj_~ mhk]1hWZ KeeZ m KZ klZgrZjrbfz _{
Ne _eZlghklbfz «_ b ~e_ezZlghkl aZrgbl dhoXhilgreky_™b Ibf *bj_dlb\zfz M k
h[{z\_azfz Z m pb,m kij_qz\Zfz "~ _KjZ™Egpbe m B\hhg[ebpb Kjikdhe «_ lhc
]h~bg_ "hg_k_g k_| aZzdhgkdbo ijhhfleZkdhalZrlblmetrrhlg_ kj_"~bg_ f_{m
b AZdhg h aZrlblb \Za”"moz LzZ"ZZ<ih’ahipgm hJ ijimp[eod) Kjikd_ dhebf k_
iblzf_ azZrlbl_ \Za”mozZ h~gkhgh “buyi\g " Igjb"zbZ;dth- [bh m agZzZlg
mkzZ]eZr_gb kzZ azdhgh”zZ\klI\hf ?2\jhigd_mkgbheZrZCZA _" o gZklz\, _gh
gZj_~gbo lh~"bgZ Z gZjhgblh ~hghr_{fZ th\@Zrlbllb AZdhgnoZ > @ b ~hg
hr"l1h\ZjZem,bo ih"aZzdhgkdbo zZdzlZz

A:RLBL: <:A>MO: M J?IM;EBPB KJIKDH3

Iblzf_ azrlbl_ \Za*rmopebpb Kjikdhe ¢« j _]ImebkZgh AZadgdd h @Zrl
AZdhghf k_ mj_{me_ azZrlblZ b mijZzz&fmod\ bebtjlhmdm fe_j gZqbg hj]Z
dhgljhez kijh\h{_fZ azZrlbl_ b ih[h,rZzZZ"ch\&ZZebdZhzZ i\bjh~gh] ~h[jZ h~™
bgl_j_kZ dhe_ m b\Z ihk_[gm aZrlblm_ @&Z§Z?\ ghAZedlily mkdezZ{_g kZ >

(& ?\jhikdh] iZjezf_glZz b KZ\e_1Z hR d\ZfegblZ Im Zf[be_glZegh] \Z
gbklbe_f \Za”“mom az ?\jhim ~hd kdrhqh"larﬁd"l'hq}(db dhldpZz hkgh\m ij_"~oh
mjZz{_gb gz |_f_,bfZz Hd\bjg Apbj_dikda*maXzZiedl _Im Yh~rbg_lhlimgli&
j_]lmebkzZf _ aZrIbI "b\hlg_ kj_"bg_I_mbeZdeZMmltk’ZjZamdb-_\Z “hghr _
hAr1h\ZjZem,bo |h"aZdhgkdbo ZdzZlZfaz fboh\h kijh\h{_

Ihj_~ gzZ\_"~_gh] ljhklhjgb ieZzg J_im[ebd]hXojgkdij ™Ab~bh «_gba fe
ZdIib\ghklb dhe_« g hioh”~gh ijh\E¥bbbbdZ&EZ qm\Eh & ih[h,rZh d\Zebl |
gZ ih~"jmqgem J_|m[ebd_ Kjikd_ > @

- iezZgbjZlb p_gljZzebah\Zgh az]jbe_\ZfjZepgbdjZhfedrZg@d_gklZgh\gbrl)

klzf[_gh] ijhklhjZ bg~"mkljbekdbo imKkRid@gh)Z <Z\gbo

- dzZh 1hjb\h az aZz]jbez\Zf_ dhjbklblhjhdtoffbgZpkeZm fZjamlZ
ki pbnbpijgbf kz~j"zZe_f kmfihjz b ]Jbkhh jfdZedgmh\ly _H[gh\,b\b ba

j]be_ dheZ m h~ghkm gZ dhg\_lgphhggdegAaZibBkimegZ Z]fhkn
fbkbhgbf ]Zkh\bfZz

- j_dhgkljmkathJZ Ztsggmm bagldb j_ ZebahXydbl_dlhgkdz ]jzd_\bgkd
ohjlbdmelirjgZ fZ baf_{m kZh[jZ,Z+gbpZ KklZ§Z bobb[b dzZNgbo ah

- dhgljhebkzZlb \habezZ gZ |_ogbqgdhf ijijhebkvhz kKE]eZlagh_"ghklb
kZzh[jZ,Z+Z m h”ghkm gZ “ha\h,_g ]zkhelZgbg_ ba”“m\gbo

- m pb,m [h,_ dhgljhe_ d\Zebl_1Z \ZamoZgh bf§bkbaZZ~igbhj_]bkl
azZlzZ{b\zqzZz ih"jmqeZ dheb Ij_[Z "bgZfbgdb h[gZ\,ZIb

- mkihklZ\blb fhgblhjbg] d\Zebl_|Z \Zakghh\HbeoZaiz4Z{mem S® fZI|_jb
b gz{ 1Zzeh g_ fZl_jbe_ kmki_Q§OhWC® @Zkilbhpimgem pbe_e_J_im
Kjikd_

- ih\j_f_gh fe_jblb dZjzdl_jbklbgg_ a<Z]dbgmlemh[jZ74+4b

- ih\j_f_gh fe_jblb Kki_pbnbgg_ azZ]lzZ{memhg”nfiZlljbplkdbobab ~jm]l
ijhba\h~gbo h[e_dZIZ dheb ihl_gpb#ae'gho m]jh Z\Zem \

- aZ aZrlblm h” bg”"b\b"mZegbo ]Zkh\Z baijxrdblg[jZ ZEmdjbebdh
ijhe_dlh\zZfzZ b ba\h{_fzZ kzZh[jZz,Z- thrﬂ)BIgj_’*\\]bhy Y & ~jm]_ \b~"Ft
g\jklbo [Zjbe_jzZz aZzZrlblZz h™ [md_ Aym]_ fe_j_

Ilhk, _~fbo ]h”"bgZ m J_im[ebpb K]Ikdh-Zg_gIZqu‘Zg ag4q4Z\Zfm g

ijh[e_fZ m h[eZklb "b\hlg_ kj_"bg_ lbeklE\NdbjAfZmfigoh\h je_rZ\Zf_ >hg_
beb km m ijhp_"mjb mk\zZ+zZfz kbkl_Zkdh Tibhhdgb #j HWbg_  qgbf_ «_ Kkl
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ghjfZlb\gb hd\bj m h[eZklIb "b\hlg_ &jm*"igge\_mikedéZ{ib kZ ~bj_dlb\zZzfz -
mgb#. >

FHGBLHJBG= <:A>MO: M J?IM;EBPB KJIKDH3

Fhgblhjbg] d\Zebl_1Z “b\hlg_ kj_~bd¢b\ghktb @jfzezh»_Zd hioh”*gZ dzZh
azZ ijbdmi,Zf_ bgnhjfZpbezZ h klZfm HRGZgZ\Kj Z2dgeblbqgdh fe_j_f_ ki_p
[bhehrdbo o_fbekdbo b nbabqdbo iZiafbkdpZddoklt B _ih*"aZdhgkdbf Zdl
GZeq_r,_ *_ " nbgbkzg dzZh _dhehrdib”"fBghihibglZ dbhgimhjfZpbhgb kbkl
ijZ, f_ hpe_gm b ijh]jgham ijhfe gZ &kbghfZ dibdbhlg kal]jZz{ g kZ pb, f ~Z
Zgljhih]l]_g_ dhfihg_gl_ Ibo ijhfe_gZ bmaijmipgXx Zdjlrjk@dg Kijh\h*b k_ m pb,m
ihrzlzZzdzZ h klZfm d\Zebl_1Z \Za"meh dheaZ fhhjbvZzf ihkhma~rZgbo b d\z
bgnhjfZpbez h klZfm “b\hlg_ kj_"bg_ jZ "anbdpbkZ o frlbnbdZpbem az]Zz
Ahghr_f_ z~_d\Zlgbo b ijz\h\j_f_gbofh”égmlyfzZuouhbghd kbkl_fzZ j_Z]h\.
Zdpb”_glgbf kbimZpbezfZz "~ _nbgbkZfz\,4lhmbb\FZebi Ifmi “b\hlig_ kj_"bc
bale_rlz\zZf_ +Z\ghklb Kih,Zrf_ fe_j_ fAhzijobhgpglydjZgpbez k_ gZeq_r,_
Zf[be_glZegb fhgblhjbg]

HkI\Zjb\Zzf_ fhgblhjbg]Zz d\Zebl_ |z \Za*imkkZ\ijhfhdfbfjk ~_ fe_jgbo
klZzgbpz dhe_ j_n_j_glgbf f_Ih*rzZfz \jZebfihdgBIhZeginmdoZz M J_im[ebpb Kjik
;hkgb b O_jp_]h\bgb m pe_ebgb ihkjhAsbbpbmihihgbifihg]Z dZdh _fbkbe_
lZzdh b d\Zebl_1Z \Za"mozZ |Ij\b fhgb\Bgghod\ ZedbihdZh +_ jZgbo r_a”"
dhglbgmbjzgh k_ jZa\bezZh k\_ "h ihg glda _jbdlgpwekmd® GZ ih~"jmgem J
Kjikd_ ibhgbjkdh ijz,_f_ d\Zebl_l|Z \Za%ZihoZ eh gZ¢gdlfhe Empb hkzZfr_k_
ijhreh] \be_dz kZzZ ij_db~hf ijzZz,_fZ H" hbg_ | ¢ hgZ ihklZeZz
ihdj_1Zq jZza\heZ fhgblhjbg] fj_"_ m Jd[8lim[ebpb Kjikdh

Mj_~[hf h mkihklzZ\,Zfm j_im[ebqgd_ fgbpZ f frghobklEZ_klZ > @ ijhik
[jhe b jZzkihj_" fe _jgbo klZgbpzZz b bh&bmfesh/jgbfo dlaekdhgb beb Z]ehf_jZpl
\jkl1Z b mq_klZehkl fe_j fZ az ijZz,"fhozd\gZelgb\iZm\daim[ebd_ Kjikd_ |
fj_"Z g_ azZ”h\h,zZ\Z ijhibkzg_ djbl_jbetmfhgbligijbghkh Z]lehf_jzZpbezfz Ij
ljbe_~hj b Ijbe_~hj FjzZdh\bpz >h[he KZhfhe \hB KihdjlgdrZp b NhqzZ Le_¢
b Lj_ [bfm Lj_[bf_ k_ g_ \jrb fhgblhhbg] \Z@®mpy] MhkihklZ\, _g m ;Zfh
=jZ"brpb b ;be_,bgb I_ m ;jh*m M]gZ\lehdZipb=Zpdinbng"mkljbekdbo az]Zz
;Zfhe Empb fhgblhjbg] k_ \jrb gZ ehdzZgb-glfZj HZIb&h, \h ;hjbd b IZijbc
=jZ™ ;be_,bgZ \jrb fe_j_fZ hkgh\gbo ahmoiZ gZl 2hd2\@bezfz P _glZ] 1Z¢
@Dblhijhf_1 HirlbgzZ =jzZz”~brdZ \jrb fe_jebf PjgxZ ekldplpZz d_+ LZ[_eZ

LZ[_eZ Ijhke_qg_ ]h~brf_ \jbe _~ghRZaimeomzZgZlzZ> @

SO, | NO | NO, | NOx | CO | O; | EQ| QZ{] MLF| ME®Q

EhdZpb pg/n? | pg/ne pg/ne pg/n? | mg/nd | pg/n? | pg/n? | pg/n? | mg/ntd | pg/n®

v ZfZ EmdZz

P_glZzj 26,51 1510| 2482 3991 1,40 56,70 32,42| 16,42 - -

IZijbdh\Z4 23,76| 13,22 20,66 3504 1,30| 5548 29,98| 15,65 - -

;hjbd 28,49 14,34 24,06 39,27 1,24| 52,39| 32,60 16,63 - -

H[beb, \| 2664 14,74 2472 39,44 0,76| 55,09 29,55 15,22 - -
;be ,bgZz

P_glzj 66,58 6,47 19,29 25,04 0,75| 52,73 30,39| 25,31 175,75 90,81
=jZ™"brdZ

PjigZz

klZgbpZz 26,00 - - - - - -| 22,00 - -
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Ilh  a\Zgbqggbf ih”"Zpbfz az lh~"bgm _ " pjlziglb g ggB0, \Jb-
« ij_dhjZgq_gZ m :;bs_,bgb ~hd «_ ad\¥Ze\hl, ZNAZabmmZ =jZ~ brpb b ;bs_
ZKkKi_dlZ ijbkmklI\Z kmfihj*bhdkb"Zz

=jZgbqgZ \jbe ~"dNklb&D, pb,gZ \jbe "gl@Rl b fZdkbfZegZ "ha\h,_ g.:
\jbe_"rghkl aZ qzZ{ gbe_ ij_cdhi@dmfoghdbedZ Im

GZ ]h~brf_f gb\hm \jbe_"ghklb d\Zedd_azZ "\RD&a'\ZZnk,mf gb\hm m fe
m dhebfZ k_ \jrb fhgblhjbg] k Ibf "¥bmtbhZ_~dggjhfqgblh m abfkdhf ihklhe
_ibah”_ az]zZ{_fZ b agzZqZegh ih\ I, ZpsZadhz{mitmdhpZZznem ]jZgbqgg_ \jb

Hpe _gZ d\Zebl_1Z \Za"moZzZ k_ \jrb i MghMpfZ[b\IZ&jd [Z \Za"mozZ >

Mijdhk azZdhgkdhe h[Z\_ab Kklzf_ fihablgjpkgdEf gb\tpzan b g_hioh”gh
mgZijbe_~blb ij\_gkl\_gh bgklZebjzf f+_pdbo WlizglbhpZz dZeb[jZpbhg_ f,
mkihklz\,Zf_f gZpbhgZeg_ j_n_j_gldkdemhh¥H hjjoe f bf fhgblhjbg]Z h” ki
*Z\gbo mkl[Z4.gh\Zz

M J_im[ebpb Kjikdhe g_"hklZem b fhjZ,|lhkRheh]belZghkZI b bg~bdZ
aZlzZ{_fzZ "b\hlg_ kj_"~bg_ b fboh\h] bjgZagbfy Bhkldh\&Zfz ih~"zZlzdz H" b
agZqZe<Z +_ ~_nbgbkZlb dhe_ mkehXemfhjjgZgbaZ pioleim@B@ad_ \jr_ fe_ | f_
bfbkbe b ihlj_[gh «_ ijhibkZlb ~_1Z]¢_ ~mka&hrjh\@& ithij f_ b ijhklhjz ~Z
\jrbez fe_j fZ Z k\_ gZ\_~_gh m khdfe BKil kZ kIBg\dh~_ azZdhgkdzZ h[Z
fhgblhjbg] d\Zebl_1Z \Za”"mozZ \jr_ kzZeZ[Bdj]|Hjblch\Zgh ~ZgzZk gbe_ ~»
ihrazdhgkdb Zdl gblb ihklheb zZdjjBdAhmzgyZirafdbpblKjikdhe

A:D4MQD

G_hioh”rgh « m kdezZ”m kzZ >bj_dlbkdh] iZzjeZ#& gI\dhb KZ\e_|Z h~*

R d\Zebl_Im Zf[be_glZegh] \ZatZmddndm gdkIb2\jhim ~hgbe_Ib h~”]h
g_"hklZem,Z ih"azZdhgkdzZ ZdlZ m hfeazkl|bmkihkkZ\lblbZgrim[ebgdm fj_
ZmlhfzZlkdb fhgblhjbg] d\Zebl_|Z \ZaZmaZol-m\bfdeZbin_ ddKb\Zz ?M m if
bgrbdzZlhjz d\Zebl_1Z \Za”"mozZ b f _ dikzbhk"j fPh" \nbazZ d\Zebl_| \Za”n
kZ pb, f ~Z k_ ba[e_]Jgm Kkijbrl_dgbbeb ldibfgZz ,m~kdh a”~jzZ\, b nb\hlgm
pe_ebgb hpe_dWAEbb | \Zag4dndZab azZe+_ ~gbqgdbo f_IhMZ ijh bdybHlbpb e
ZN _d\Zlg_ <Z\gh ~hklmig_ bgnhjfzZpba”nito Zh\Zalhbt_ [bfABdI\m ~hkImighkl
-Z\ghkblbh’\J ZtI\Zebl _| mdDF* <+ ~h[Z] b mgZZj ribAgmbbf kemqgZe \bfZ

Ma ¢ ~Zg kbkl_fZlbqZg ijbkimi kzZPe imfebfiz KFiledbZ-kij fgZ ~Z ijbft
k\_ ijhibk_ g_hioh’\gh e "~hgbe Ibblg_"hikdrean,\ *ihlghr_fZ ijhibkZ dh
g_]ZIb\gh mlbpZlb gZ ijb\j_*m b ]jZz{29 <blladj b&kZagb jhd dzZdh [b k_ i
km[e_dlb fh]leb ijbez]h~blb LzZdh{l_<{ZIgdbiaop2dhbkigkfe gm ihklhe_,bo ij
ma h[Z\_agh mqg_r,_ <Z\ghklb m k\kfZikhtp a2w|BfFZ v\h[g_kj _~bg_ [bel
jZ"b h “hghr_fm ijhibkzZz [1Zdh b bahdnbf k¢ZZZ rdbo »

lhlj_[gh ¢« ~ZIb ih~jrdm h”AJh\ZjZembheaZdéigkopdf hd\bjbfZ nhdmkb
k_9gZ h*]h\ZjZem,m j_ImeZlb\m dZh rlh(& R>H)Z&lb\Zm Zf[be_gldegh] \Z
gbklbe _f \Za”mom azZ ?\jhimb f_{mgH&jhVhggZddygg\gpbbeZ M+ _~bf _ gbo
debfzZlkdbf ijhfe gzZzfZ b Dhg\_gpbezZz h alafN\Zgmggtda mozZ gZ \_

NZ,_ghklbfz b 7j

ljbebdhf ijbd,mq_fZ ?\jhikdhe mgbeb J_hmpélikdjh Khikgl b O_jp_]h)
[b,_ g_hioh~gh bfie_f_glbjzf_ ~bj_dlW\ZeblpelZf BZaf"mozZ hkb]lmjz\zZf _

i_fZ h~hl[jz\zZf_ hij_f_az fe_j_ f_IhZgzZfebabfZfb ke

EZ[hjZlhjbe_ fhjZem [blb ZdJ_’\bIh\Zhg(Ihm JodeZVymikiddbfi klZgrZjrbfZz
hkblmjzf_ d\Zebl 1Z EZ[hjZIhjbe_ I klfdhghpm &ZZFfbe kbkl_ fZlkdb hj]Zgl
bgl_jg_ dhgljhe_ d\Zebl_1Z Z g_hiotb*ghne| dlgmfbdB[hjZIhjbem az d
\Za”moZ gZ gb\hm J_im[ebd_

Kijh\h{_f_ KIljzZl_]be_ aZrlbl_ \Za"moZ JhAmdbpbb\zjfkzdhm fhjzZ [bl
ijbhjbl _I <ez”~_J_im[ebd_ Kjikd_

EBL?J:LMJ:
[1] Lh~b, > KIZf_ b i_jki_dlb\_ jefZzYW fAh[gBkéb "b\hlg_ kj_"b
Ij_ma _ | kvkswZmogucasrbija.rs.
[2] Beb, | Beb, K 3Zfmr A AZrlblZ mb\hlgm[&hpdb&jikdhe KklIZ{

i jki dlb\ Alhjgbd jZ~hkZj magdhgn | bez kzZ f {mgZjh~gbf
_Jjki_ _ [hjg j jm@gdqgdhgn_j_gp _{mgZjh~g
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[3]

[4]
[5]
[6]

[7]

[8]

9]

AZrlblz "b\hlg_ kj_"bg_ baf_{m-&Zmfd_ Wb iijzZikdik dI b\ _ N p_f[Z)

3Z\gZ gZmqghbkljZ b\ZqdZ mklZgh\iZn Bogk dHeti]aZnaZrim[ebd  Kjikd
EmdZz

KI_\Zgh\b, ; Dg_"b, E Qbdzjb, ?gpbldekzj”"bez “b\hlgzZ kj_"b
h~j"b\b jzZa\he dfb]JZz IZggbo h”]h\hiZ® (ARGOGLEWZ mih gbd_ b gZ
kj_"~kl\z Kjikdh KzZjze+_\h

MklIZ\ J_im[ebd_ Kjikd_ Kem ' [_gb Jekk«gbdjJ_im[&EdbaKy_gzfz
AZdhg h aZrlblb \Za”moZz Kem [ _gKjledkgbd J_im[ebd_
I1JK lihklhjgb iezg J_im[ebd_ Kjhkdg "hFbgbklZjkI\h aZ ijhklrh

mj_ {_f_ 1jz{_\bgZjkI\h b~ _dheh]bem W _Mij[Zdk|b§ikdaz\h” J _im][
Kjikd _
LZkb, < Fbeb\he \b, J > FbehKDbWl,_fi6 az fhgblhjbg] d\Zebl

\Za"mozZ ?dhBKkl ?2dhehrdz BkUBG®E- (FRORJLBBIO &7 A7jzZ\,Zd
Khdh[ZfZ
Beb, | Dhgljhez d\Zebl 1Z b bReZ ®©¥37Z{ f@bPZa’*mozZ m n

aZrlbl_ b mgzZij_{_fZ “b\hlg_ kj_"bghdhhjikdzh EmpbZpbeZ Mgb\_ja
Gh\hf KZ"m

Mj_~[Z h mkihklZ\,Zfm j_im[ebgd_ fjbpZ be fpghgbklZg klZ Kem"
leZzkgbd J_im[ebd_ Kjikd_ []

[10] Mj_~[Z h \jbe_~ghklbfz d\Zebl_1Z \zgembghd Xem[Ebgb Kjikd_

124/12).

[11] KZ\b, < JezZ\gb mj_~gbd KIZIbklbqdd [KibedZd;Z fianEehdZ gh\ _

J_im[ebgdb az\h® azZ klZlbklbdm JZfrZ[ €mld ZKjikd

158



Jbabd b [_a[_~ghkgb b®hiZhpo#.

IJBD:A MQ?R6: 3?>BGBP: ;0 KEM@&EL?=JBK:GHF
H>=H<HJM G: O?FB3MB®BK

> +7g Bgfoi,Zkhe FmqBpZ[th\Zg DZjdZeb,

vladaindjic@open.telekoms

J?ABF?

O _fbekdb m~”~_kb km g _fbgh\ghkl kzZ\]j_fZagbth<Z 6gmeRzdib]~ rZ\Zem k_ bag_g
jZaebgblbf f_klbfzZz a[h] gq_1Z *_ "gnabibhfghh”r]h\ZjZem , ,boméZjibeZ fhgblhjbg]
aZrlblz hildezfzf_ ihke_"bpzZ b *j Whbgim]jgpkoglibehkdb m~_k mq_kl\mdm jZaeb
ANimrIN\Z _dbi_ 6HYH]R ihkljhe_fZ k@gj]_"K _dbijdZpbs\ bgklblmpbe_ ehdZeg_
AZ\h”~b aZ <Z\gh a?jz\,_ <+ _"bgbp_ 8h%bdbpKj[Bfbhledh-bh fbekd_ :;0 kem '[_ fh]m
k_ md,mgblb m ijhp_k hldeZfzZfzZ ihgb_njbpd_fipvtkdkF\_m~_km ,,, *h 9 gb\hZ gb)
kzfhmijz\_ gZpbhgZegb b f_{nMgBjh"dgb .ghblgbpZ <hekd_ ijb o_fbeklhmtbggZ_ km «_
hr"ghkm gZ pb\beg_ kljmdimjm j&{m] iq_12he_g fh”_e aZ Zgl]Z h\Z¢gm {_"bjghgz :;0O
f_Ih~heh]PebhHjb H h”remgl thfh]m, ¥+ M Ihdm ijbf_g_ h\_ f_Ih*heh]be_ h” km
agZqZ<Z km d\Zebl_Ig_ bgnhjfZmbs km oafhkkithhiimg_ZgZeba_ jbathdzfhbagzr_ 2zZ7
Zgl]Z h\ZfzZ b "~hghr_fZ hilbfZeg_ h”emdbgaZ]jmkBEgh{mh~]h\hjm kZ hklZebf km
Ajmri\z

D,mqg_ j _abfbekdb m~_k bgl_]JjbkZgb h~]h\hjm'[ _ *"bogbpeZ fZF keéhke_ "bpZ
f Ih"heh]PsZ H

REVIEW OF EQUITY UNITS NBC SERVICE THE
INTEGRATED RESPONSE TO CHEMICAL ACCIDENTS

SUMMARY

Chemical accidents are inevitable modern technodgievelopment and happen suddenly and in differen
places, which makes it necessary to take appreppetventive measures - education, monitoring gutiin, recovery
and others. In an integrated response to chengca@ents involved different actors of society: e/8so plants, power
of Emergency Situations, the institutions of logalvernment, public health institutes, units of thexbian Army etc.
The nuclear-biological-chemical (NBC) agencies niy involved in the process of eliminating the cansmnces,
primarily in chemical accident Ill to V (local gorrements, national and international level). The aA&rmy units in
chemical accident is specific in relation to casli structures, causing the paper, we propose a Infodéhe
involvement of NBC services according to the mettiogdy O (discovery-@, decide-G, allow-C®). During the
application of this methodology is essential foghhiquality information about the chemical accideshe to the
complete risk analysis, development of an adequmatgel of engagement and making optimal decisiomside in an
integrated response with other entities of theetgci

Keywords: chemical accidentsntegrated response, units NBC service, recovergthodology ©.

M<H>

O_fbekdb m”~_kb O m~_kb bfZem jZaebgd\blgbhklb Ih*bghke_"bpz Z n
gZeq_r,_ ,m”*"kdZ |1_ogbqgdZ beb "j@d)ZjhpzZrdkezhd\Zj,Zegbh m”~_k Z m jZlIn
kbilmzZpbezfz kzZ[hlZz _ ~b\_jabe_ b dBEf[Zf h\ZKe& "Bpd O m~_kZ «_"~Zg «_
b keh  _gbo az~Z1ZdzZ kzZ dhebfzZ k_fkothdZmZlIkAZ dh KZ3bjZfm gZklZebo i
ithj_~ jZaebgblbo km[e_dZIZ ~jmrI\Z ihkdphe pZfbkig@dh] K_dlhjz az \z
kblmzZpbe_ >hfh\b a*jZzAZ «ZAdhhabjz\,_ b *j fhlm mq_ki\@\EEMb[+ ~bg

<hekd_ Kj[be_ <K Zeb kZ g_ihlimgh fZzag4Z @gbvZ fithp Vymhhg _klh [_a ihl
dhhj*bgZpbe  m jZ"m

3 _Abgbp_ :;0 kem'[_ |_"brgh k_ ZgYZ'kngm @Z~ZkiZgtgzmb ihklhe ,bf kgZ]
| j_gm Z gZ hkgh\m aZol _\Z gZ~ebd ghj[bidZdz h™ hif[6Z j_khjgh] fbgbk

1 Mgb\_jabl_I h”r[jzg_ <hegzZ Zdz”_fbez ;_h]jz"
2NZdmel_I| hjjZgbaZpbhgbo gZmdZz ;_hljz”"
3 Mgb\_jabl_| h~[jZzg_ <hegZ ZdZzZ~_fbez ;_h]ljz"
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FbgbklZjkI\h hA[FZdmlIbf a[h] ki_pbnbgghklb kblimZpbpZpbtbk hdZk githa p
fZ1_jbez djzlidh \j_f_ az j_zZ]h\Zf Zjii \ptriEqegb lihidh h”Aj _~blb Z~_d\ZI
;0 kem'[_ dhe_ [b lj_[Zeh Zg]Z h\ZIb ihYgim ]g&Zk Dgm~ _kK

M h\hf jZ~m ,_fh ijbdZaZlb +_~gm htb fmjgn,h@ “ZjteglpZ :;0 kem']
bgl_]jbkZghf h~ATh\hjm gZ O m”_k dijtr 2 (HIHjb Hh e mdd Bfhim,b +

H).

FH>?EH<:5? O?FB3KDH= M>?K:

M jZAm «_ gZ\_~_ g « ~Zg h” ijbkImiD dj”bkZf kzZfhm” elZgbf kp_gZjbhf k.
1Zkhf gZ \_,he m~Z, ghklb h” « ~Abdhp_ :N® kkerkZ fhjm,bf jzaf_jZfZ ihk
dhe_1Zem~_k fh'_ ijhmajhdh\ZIbZ\G2 hggh\ih'k\k]Z"h,b ~h ihq_lgbho _e_
fhr_eh\Zf_ + “bgbpZ :;0 kem'[_ dhm_bd klibkAghgidh\hj gZ O m~_Kk

lj_fZ ~ _nbgldkk@_gZjbagZzgmgZ\ZrnihR _eenmn_dlb m~_kZ Z gZ hkgh\m ~lI
ihr"zZlzdzZ h”K fmjfhy_ ih\j_~b\bo ahgz Az fhhjkekizZjzZf Rjb ijhbaZreb ba
ijbjh~r_ hizkgbo fdhepgZ klI\mem m m”_km beb m f_fm gd&Hol Zfsmkid fboh
lhdkbdhehrd_ _dhlhdkbdhehrd_ M "gnn hkbfeZg Z \Zebrgbo ih*"ZIZdZ n
fhjZem ma_Ib b Ij_gmlgb f_I_hjhehrgdjiZgZflhib]jZnkd_ dZjzZzdl_jbklbd_ e
gZ dhehe ¢ ~hreh “h O m~_kZ

M~ _kgb kp_@ZjehdZpbeb o_fbek(d¥orkez{Tixdrila® RZ[Zp_ ~hreh ~h hrl_, fZ
bkimkgh] \_glbez ZpbkHdfhgbe gZimf_g_ jZkl\hjhf oehjh\h*hid®l)gg_ dbk
dhgp_gljZpbem/m rlh «_ ~“h\_eh ~h baeb\ZfzZ dhfie_lgh|\kZjyg hhdieeghf
ijhklhjm

HizkghklHer e_1ZegZ “haZ m dhehe | _KklbjZdjo bdéhlb o) hdh
900mgkg | _e_kg_ |_"bg gZ a_q_\bfz dz"Z Kk_ OHihgamfbhgbgpgZegibk _ebg

h[bggh deZkbnbdmes_ dzh Ahljh\gZ2 Ak lizdhzh &b\ gzZ3gnZ hiZzkghkl aZ k\Zdh]
kZ fhf

MeZaghb ih4ZpB jZkIHGIZdbk _ebg0t;, ihreh]ZzZAgZ [_lhgkdZ - hj&Zh&lodz
mkeh\b mj[ZgZ kjfirhgZImjzZz \Za"moZ 2hiebgZlb\gZ \eZ ghklF X%+ moZ
\j _f-fbjgh [_a iz "2\bgik \_jhaziz"gb mjabpZ \bkbgth” gb\hZ kdZf _

m ijba_fghf kehem ZKkilZ{begh dezZkzZ kFZ[beghklb

J _amelZlb ijhjZzgmgZ ijhp_oiAakgEKIbfz =+

JZaeb\ _gb jZkl\hj oehjh\h*"hgbqgg_ dblghebh”eRra&O nigZbjZ\ehd\m | _qghl
dhem k_ fh'_ ma_IlplommbalgmdgfbjZfm ehd\_ | _qg_ nZa_ ~“heBa@lthb"h bkiz
gZklZzZfZ k_dmg~Zjgh] dhglzZfbgZpbhgtf] kdlesw Z Imhkjlbaj  Ba nhjfbjZg_
bkizjzHa&l ijb q_fm [jabgZ bkizZjz\ZfzZ azZ\bkbCGht dEGp\hImMZpbe

- ihq_lgZ fZkZ +&0 m baebigh0,83352)0R0b 660@g, ~"hd «_
- ihq_lgZ fZkZ \h~_ m baebwmdh+0|6480000b 13408g.

lhg_lg_ [jabg_ bkiHEZ\Z AB~_ ba gZklZe_ ehd\_ ijb gz\_"kmkm keh\
ke _~_,bf e _"gZqgbgzZfZz

my" =512-16 PJ V b
m'*° = 8,05-16 mg/s.

ljhf_gZ [jabg_ bkiZH@\&Zaf §ZklZe_ ehd\_ Ihdhf \j_f_gZ ijbfgz\i gkf mk
hibkZlb ke _~_,hf «_~AgzZqbghf

m* 5127160 6*%°°C py v Ajnf PLQ

Lzdh{_ ijhf_gzZ [jabg_ WCizhA\ZZKmIh] jZkl\hjzZz Ihdhf \j_f_gZ ijbdza
liZnbdhgm
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o
konstantna brzina isparavanja
ny 500000 F i
8Na brzing ;
E’ 7€ Isparavanjs 5 Viemenom
N %R Hel= 5 12+10° mgls
.l:l 300000 | m,"c = 5,12*10% e 000043t e
X
o
N 200000 |
[=2]
o
© 00000
o 00 200 300 200 500 500
<j_f_ Pl
=jZnbdhg lihf_gZ [jabg_ B&iEZazZj\zkfdlh] jZkI\hjZ IhdhfgdkFZegH&]

baeb\Zpaf Zrpbkl _jg_ kZZkI\hjECI dhgp_gljZpb {mm)

lj_fZ ih~"ZpbfZ kZ ]jZnbdhgZz mhqz¥Z\k_f r"gzZzkfhaz dp_Ib ~Z «_ [jabgZ bl
HCl dhgklzZglgZ <« _j kihjh hiz~Z k \j_jf {dRZ fl _~bkazaby gZklZebo iZjz dt
lzd\z \j_~ghkl ~bki_jabe_ ihkfzmiZly ngzthgihg_|dZ baeB\ZkflZe_ iZj_
+&0 km |_"_ h” hdhegh] \Za”"mozZ |mKIHBEZ\ZZAZmoZO3MHROF&P |_ «  aZz
ijhklbjzf_ iZzjZz +&0 m ijba_fghf kehem_3Iffthkn ej Idhijbh]?] ]&xkZ "\Z
jZaebqgblZz f_ozZgbafzZ "bki_jabe_

- m ihq_Ilghf i_jbh*m |Ipgr_ ~thetZab ~h ]jZ\blZpbhgh] rbj_fZ g4klZeh]
h[ezdZ

- Z ihlhf ~h =Zmkh\kd_ "bki_jabe_ d&dlelZeh]kZ][aZdhgbfZ Imj[ime_glg_
dZzh g_mljzZxeybkldb k Imklibghf dhez «_ ijb[eb’'gZ ]mklbgb \Za"moZ

H~ ihg_Ig_ \j_~ghklb ihemij_qgbdZ RZklZeH hheaddiZ qgbd dpblghghhgZz
h[eZzdZ Ihdhf ]jZ\blZpbhgh] i_jblR&8 gZjZkigZ "&Z\jr_Idm I|h] i_jbh”Z Ih
\j_"~ghkl "bki_jakeZ i_jbh® =Zmkh\kd_ ~bki_jabe_ DbAjZgwgha\gdz « ij_f

° 2,14 2,14

GZ ]jZnbdhgm ijbdzazgz +_ ijhf_gHGhmpijbkildhgine iji \j_f_gZ mkj_~fzZ\
dhgp_gljZpbez az i_jbh® mkj_~fz\AfZhdhgp] of jAiphéZihg_|dZ baeb\ZfZz
aZ dzjzdl_jbklbggm m”~_kgm kblmZpbem

=jZnbdhg ljhf_gZ dhgp_diCZmbiqhklhjjzin gZdhg baeb\Zhfykd hg Zkdh
33%-g HCI m mkeh\bfzZ klZ[beg_ ZIlfhkn_j_ b2mabgb \_IjZ h~"

M pb,m h”j_{b\ZfZ ahgZ ijhklbjZfZ phbbAXGZbag dhigp "ghz_ ~_ nbgbkZIlb dhe

dzjzdl_jbklbgg_ dhgp_gljZpbe_ azZmRekfzZe+ gZzklZeh] O

- LCso tkj_~fZ kfjlgZ dhgp_gljZpbez ijb _dké&&bpbrB*mRaz Kbr_\_
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- IDLH! xdhgp_gljZpbeZ hiZzkgZ ih a”jz\,_ ,mBbhijb PlQhabpb3) PJ P
- 01 IDLH +dhgp_gljZpbeZ hizkgZ ih a~jz\,_ hk_PbpZ ikidezepbbeb [he
hkh[_

lhrih «_ nhjfbjZf_ dhglZfbgZpbhgh] hjelZdZdtbgZ ftzogdhebazZ hiZzkghklb h”*
izjZf2&0 aZ dhgp_gljZpheijhybr*hgZ & ijblfihdbtnmgdpbdheZ aZ +&0 JeZl

[2]:
Y 2176 2657 (C1)

1~ km

- Y zljh[binmgdpb+Z

- Czxdhgp_gljZpbez iZzjz +&0 SSP

- tx\j_f_ baeZzZ]ZfzZz _dkihabpbe_  PLQ

Ij_lihkl1Z\,Zem,b ~Z \j f_ baeh' _ghklbZ,rhbalghkb iZjZHLQ h~ghkgh PL
\ZjbezZgl_ fhlm,_ ihke_"bp_ ih g_am@rilbhglghijhkMNkAfzZz dhglZfbgZpbhgh]
izjz +&0 gZ hkgh\m |_kIbjZfz \ljhfElgmgdpjbibdZzazg_ km m [Z[_eb

LZ[_eZFh]m,_ihke_"bp_ ih g_aZrlb, g ,m”* ZnghdhfgblklklehyZfKZ
jZkINhjHCI m ahgb ijhklbjZfZ kfjlgbo dhgp_gljZypbl{Z hifils pjadgpbeghf
kKlZfm ZIlfthkn_j_aZ jZaebqblh \[B]1f_ baezZ]Zfz

vzt n] Dnop onzpnd oKL TS RZIgn 2
bk im ki (m) HCI (mg/m* i pprmy 10 min 30 min 10 min 30 min
15 1450/1036 2,74 5,65 1 74
25 915,8/654,2 1,52 443 0 28
50 457,6/327 -0,315 2,60 0 0
75 294,4/210,3 -1,484 1,43 0 0
lj_fZ ih"ZpbfZzZpae_ mhqz\zZ k_ ~Z ahgZ kfjlghkbkigzZzNB Z"mmMmbkdh~kl
aZrlbl_ ~"bkZegbo hjl]ZgZ gbe_ \ ethc[ZbJZ]rmTkangn-ngakm ghklb m hirlbghb
ijhk_qggh klZghAgtd AP gbpm ~Z ¢« m mkeh\bfZ bgj\_¢&bb\ghzfdledz

[jhe ,m”b [b gzZkljBAazZIZ[_e_ k_ 1Zdh{_aZzizZz Z b ag2qZm’k Zkp|zkftd ngZ kb _

baeb\ gbf jZkH&jhflh JhVhjb h ihlj _[b [ja_ o_fbekd A~ dhglZfbgZpbe

GZ kelphbdZzazg_ km ahg_ ijhklbjZfZ hizZkH@ogd hagpdgpjzepbaz g_ihkj_~
[ebabgb nZ[jbd_ m RZipm aZ ihq_kg Mi@ehR” thimkilddbbaeb\ZfZ

L IDLH - Immediately Dangerous to Life or Health.

2M fh~_eh\Zghf kp_gZjbitnkeQ mb’p_kgEZb, e
gZkljz~rZeb h ebpz
bglhdkbdh(Cog) + ebpz
bglhdkbdh\3ghH) & ebpz
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hi
1 | k b
4

INVERZIJA (F)
vetar 2 mis

mkeh\_ Abkmin&aBe ~h

jabfhtk N jjzmib 4]

KebdZAhg_ ijhklbjZfZ hiZzkgbo dHCyp
ihg_IdZ baeb\ZfZ m mkeh\bfZz

GZ keBpipbdZazg_ km ahg_ ijhklbjZfZ hiZkgbgZggd _dligpbe@hdZpbeb i
\j_f_gZ hmin kZ i_jbh~"hf mkj_~fzZ\Zfz dhgmiyljZpbsZ h~

.
| 1% r,
']

INVERZIJA (F)
vetar. 2 mis

g " Vo *a . -
KebdZ Ahg_ ijhkIbjZfZ hiZkgb Ha@h g digipt™ 2hq_1dZ
Abki_jatm mkeh\bfZ klZ[beg  ZIfhkn j b ijb2pyabgb \_IjZ hA

lj_fZ ihA"ZpbfZ kZ kebdZ b _\bAgZjhghbkh MiZ kagtb®_dhgp_gljZpbez ,'/+
b ~h P hr f_klZ baeb\Z fihglZfjbgpbs+  m kdehim hAlh\hjZ gZ gZklZ
kbimZppemioh~gh kijh\_klb f_j_ kZgzZpbe_ mh{ kfZ WA ghkglZfbazZpbes_  f_ Kkl
m~_kZ h” baeb\_ghHGEZkI\hjZ

Dzh hilbfZegb jZkI\hj aZ ~_dhglZfbgkpbiibf ijgZhjjZrkg e Z- dZ§pdkbr Z m
h[ebdm dzr_ beb dj_qgh] fe_dZ dheb\Zkb ba]nZmjbfbitejg az

A dhglZfbgZPbMa  dhsZ _JabklbjZ m < _~bgbpZfZ :;0 ki&bo [*hKK Z [beb b
fhAbnbdZpbeZ m ijbf_gb ~_dhglZibgZpbhgh] jZkI\hjz

> dhglZfbgZpbem baeb\ Hghlj jZXI)hZZbah\Zib jZkI\hjhZ &DfDazf gz\_~ g
i Zdpbs_ k_ fh>_ hibkzlb ke _~_,hf « _~gZgbghf
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2 HCI + Ca(OH), : CaCl .+ 2 H,0

DZh Zel_jgzlb\gZ j_r_f_ fhlm ~Z ihk&mgl_ ke_~_,_ \Zjb
- ijbf_gZ jzkl\hjz 1D2+ m \h~b dhgpl ggZpbfbaZh gz\_~ g j _dZpbe_ 1
ijbdzazlb ke_~_,hf «_~gZqbghf

HCI + NaOH : NaCl+ H2O beb

- jZalezZz b\Zf_ ehd\_ \_ebdbf dhebgbgZPZM-h™ bebbdmdgBAfh[be pbkl_jg_
\h *m Rk ma gZdgzZ~gh "h*zZ\Zf_g_lZr_dhkelhagdpbm plbambly_gn dbk_e

ljbdZazZgb m”_kgb kp_gZjbh gzZ\h*b gZKjghgdzid , mMdXdfZZm ~Zlhe kblmZzZ
[blgZ h~rghkgh ij_km~gZ azZ ZglZ h\kem [+ ~bglbglZ ]jb®Zghf h~ ]h\hjm gZ
GZihfbf_fh ~Z km e« _"~bgbp_ :;0 kemfh mzZzaZjghapgnkDjmr_\Zp rlh g.
azd,mqzd ~Z «_ mihlj_[Z h\bo «_"bggpKllwiZz \h/ bfZzirghgbo ehdZpbez dZ
ijbdZzazgh m fh~_eh\Zghf kp_gZjbemohRgZ ZgZ b g _p_ebk

FH>?E :G=:@H<:5: 3?>BGBP: :;0 KEM@;? IH F?LH>HEH=B3B

Dzdh [b k_ ba\jrbeh hilbfZegh Zg]Z hoZKems[~bgbpg!:]jbkZghf h~lh\hjn
mA_k g_hioh~gh s ijbf_gblb hA]h\Z4@em,mhfp IkmhéhEmqgb\ZfZ hrghkgh
ba[hjZ + “bgbp_ dheZ ,_ k_ mihljpdtib m ~Zlhe kbimZ

KIjmqfZpb G:LH ijbebdhf h*emqgb\Zfz fZ [fj[kidbijimk¢imeom f_[Rtheh]ben
Detection hldjDecision h”*emeéstroy mgbrilb L_"brl_ « ~Zlh gZ gZ~fh,ghe |_o
ij\h \jrb hidjb\Zf_ pb,Z azlbf ~“hghr.lfbfzrgdmdmitijh[djdbergzk ijbkImiz
_nbdzZkghf mgbrl_fm baZz[jZgh] pb,Z

M <hekpb Kj[be <K ijbf_f_gZ +_ Zkbfh ljbgyzhkhjpblhbiH§kEH, h ~ e migb

H,h g_ fhimtb T~ _ « | mifplgribzf f_g kZ |_jilghffh ], B[h] h]jZgbq_fZ
dhez <K bfz ij_ k\bo fZlogbedlggh nbgZgkbekdZ hl]jZgbq_fZl _jpoZ fme_
hg _fhlm,Z\ZfZ g_ijbezl_,Z m hkI\Zj_fgifpiphXIggmhijpebdhf mihlj_[_ hjm"
fZkh\gh mgbriZ\Zf_ b ijb dhglZfbgZpbhb GZki[ZetrbPZ «ijhp_kg2), bg mkl
hAghkgh hfhlm,Z\ZF_ ij_"b\,Z\ZfZ khiklhddlfobe\jrbglh jZaebqblbo az"Z
|Zdh keh _gbf mkeh\bfZ

JzZafzljZem,b h\_ ~\_ f_Ih~heh]bs_ dZ W\2fZhvZfbgbpd :;0 kem'[_
bgl_]jbkzghf h~]h\hjm gZ O m~_k fhZ_#h adkljm§dlb ¢hA3hk|z}<b\4of H
ijbo\Z1,b\Z ma h”j {_g_ fh~bnbdZpbZg dhgZ knfbijbdZa_ k_ djha Ze]h

ZdIb\ghklb dhe_ k_ Tj Zebamem fhlmzmbilkhNimghkpbnbAbhkib hih] keh' gh]

Y1h\h,gb+Z +_ agZlghCajbH)gZj gZklCabgbe_ jZkl\hjmb\h~b b g_ f_fZ kZklZ\ hdhegh] a_f,b
jZaebdm h™ _\_glmZeNdr gEkéeZeijb Na@H).
2 Lbibgzg |be j h\_ \jkl_ dhglZfbgZpbe_ gZklZh «_ ijbebdhf [hf[ZjBpgAEkEZjbhR[s dZKZ ij
3m]hkez\beb h”™ kljZg_ G:LH |Zsz|Jbeh]hI’hb‘gJ h\hj_ b ke_"~_,_ [jhed_
880kg gZljbemob~rjhdkb”"Z b «_~gZ IlhgZ ojhfg_ dbk_ebg_ baebeh k_ m j_dm LZfbr
800toehjh\h~"hgbqgg_ dblo_edqu@_ thIjb-mfo"jhdkb’\Z baebehnkgZm j_dm
250tZfhgbeZdZ baebeh k_ m j_dm KZ\m
balhj_eh t\bgb®ehjb” fhghf jZ kiI\ZjZem, b |jZeg_ az]zZ{b\Zgq_ "bhdkbg_
balhj_e80.000tgZnl_ ijb gbe_f k_ kZ]hj_ \me hkeh[Z{Z*m ihebpbdebqggb ZjhfZlbggbh m],
haeh]leZr_gb [_gdarh-ilt»jl;gZﬁb\Z dZgp_j b 7j
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H{Z\_rlZ\zf_ t
O m”A_km ~_"m
: ; nZ[jbpb b P_glj
Bg _]jb!(Zgl hIZ\ rlzZ\Zf FN]
H h~"Th\hj gz
O m~ 4k !
Ba\b{Zf_ “Zjbr
Hdjm®_f O m”~_kZ |hdkbc
- = _dbi_ AZ\h~Z a:
a’jz\,_ hirlggz~z
:gZebaz az”~zZldz
h~j_{b\zZf_ pb,_\Z
ih ijbgpbim AH>EM®B
:gZebaz jbabdz ijb C
djbl_jbemfb b h]jZgbg
Zg9]lZ h\Zfm kgZ]Zz
JZajzZ"Z kp_gZjbeZ ¢
jZafzZljZf_ mlbpzZe.z
j_e_\Zglgbo izjzf_Ilz
JZajzZ"Z fth~_eZ Zg]z
e "bgbpZ :;0 kemhij_~g
ZgZebazZ b _dki_jlkdh h
HZ

KbfmeZpbeZ ihgZrzfz
ijb O m”_lobhdZkghkl fh
hrghkm gZ ~_nbgbkZg_

|

>hghr_f_ h”"emd_ h n
hilbfZegbo kgZ]Z ijb ¢
ijbf_gz f_Fazzy\br_djbl_

hAemgb\ZfZ b f_Ihr

—

Ij _ghr_f_h~emd_
ihlgbf_g_ iml_f gzj_

Md,mqgqb\Zf_ «_~bgbpZz
bgl_ljbkZgb h~]lh\hj g
\j_f_ f_klh b gZgbg md

R _fz Fh™_ e Zg]Z h\Zfz «_"~bgbpzZ :]pbkZghf_hm]tb\hlijm gZ O m”"_Kk
f _ Ilh~ heh]b®*bhldljb h”emqgb *hfh]lm,b

l:gZzeh]§mgb[Z[b, K H~remqgb\Zf_m dhgnebdlgbf kbimZpbezfz <BA ;_hl]jz»
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M hd\bjm nZmadZiHdzZgh +_ gZ ijh[e_f g_"hklzZldZ dhmazd&glty] &Bnd\zZj&bl |
ijbdmi,Zf_ b h[jZ"m bgnhjfZpbez h ob gk dHb HiZkmhkazh ijhp_k ’\hghl
hilbfZeg_ h”emd_ Dfhidhknfgm *H gZ]eZr_ g agZqZe+ ihlimgijZWgEheba |
jZajzZ”_ kp_gZjbeZz m~_kZ b bajz”_ <Z~bgbhBlgh]OfhkereZ _ A[h] g_ihkl
kbfmeZpbhgbo khnl\_jz az ijh\_jm biglZ[[gZfhk_fhHh_eZj_ rblb djha ZgZe
_nbdZkghklb fh~_ezZ gZ hldeZfZfm ihke hkighdmO” mbghbkZgbo djbl_jt
FzZI_fZlbqdZ nhjfZebaZpbeZ h"emd_bipZg]lD kehfih_-fhdgkblb mj_{ ghf
i_lhjdhf 2 108X, & ijb q_fm «_

- ¢ ANPzxzkdmi Zel_jgZIb\Zz h” dhebo k_ [bjZ _"gZ

- S={s} tkdmi fhim,bo klZfZ hdhebg_ b fboh\ hibk

- :AxS tX zxij_kebdz\Zf_ h”emd_ m bkoh”"

- X={glx;=f(@a,s)} £tbkoh” h*emd_

- t xtj_ZebaZpbeZ ij_n_j_glghklb dheZ Dbfieinglllgpdr mm dl,migkoghklb
"hghkbhpzZ h*"emd_ > @

GZdhg ihlimgh Kkijh\_~ gh] ijhp_kZ h”egZgbdZ¥tZgbilZj:;lO kem |
hij_~_,me_ k_ aZ hilbfZegm \ZjbeZgl@d 4D hhZ2fKmkgEZhdhfrnZka H
md,mgb\Zf_ ¢ ~bgbpzZ :;O0 kem ' [_ mjbgZ ObkZgk kZ]hkiZebf km[e_dlbfZ
IhlimgZ dhhjrbgZpbez b ijZz\h\j_f_g_edhj _dhw\ng_hkdgdfZfZ ihke_"bpZz
ij_"mkeh\ aZ mki_rgh ba\jr_f_ az”~zZldZz

GZ hkgh\m ba\jr_gh] ba[hjZ « "bgbp_ «;Obd&lepx [2aZ &ij_a[_{_f_ h~"
mA 'kzdhez ,_ k_ ZglZ h\ZIlb gZ j_rZ\Zfnknjh[ead@MBifh &élb\ghklb k_
j_Zebamem gZ ke_"~_,b gZqbg
x \jrb k_ h"ezZazd gZ f_klh m~_kZ bOn&Z2mZd m"kg@kpzZz\:kgZ]Z dhe
hd\bjm bgl_]jbkZgh] h”]lh\hjZz gz m~kZfhingjZ]\_ ehtkagh Zjg_ ihebpl
kZgbl_Ikd_ _dbi_ b 7]
X j_Zebame_ k_ o_fbekdh ba\b{Zf_ dBhgl\Zfddgzjjbghd mZ\kZ b
X j_Zebame_ k_ o_fbekdZ ~_dhglZfbgZplthgbpf k4K " KKZ Zg]Z h\Ze
AN _dhglZfbgZpbeb ~_hgbp_ imlZ agZdmegO mZ_ kjbeZa ofZ k*_dhglzZfb
"ZjbrlZz O m~e kZbgbp_ ijhlb\ih"Zjg_ ihebpbe_ m blezZVWZ kKid yZf> gRd

GZdhg "hezZzkdZ gz f_klh m~_kZ kdZlf _agfgZoqgfbekdbabhb{BgdzZ _dbi.
ebpzZz ba\ljrbe_ [b ba\b{Zf_ klZ m~b{ka dhilhNhdbézbad\ kz\j_f_gbo kj_"k
A |l_dpbem dhebfZ km hij_f, gb Zm|hffbldkdibo® 2] dyhkZo 5% _0_dlhj
bg"mkljbskdbo- [BEBN{Z $&&852 b ke BfZem,b m \b m ~m bygnhogblpglZfb

df ihlj_[gh \j_f_ aZ j_ ZebaZpbemtm XZZIdiblhhwZ gbdeghjfZfZ gZ h]
\_"[z2zfZ [beh [b hdh gZk O_fbekdZ "~ _ dhyg&jfbgZ pberghimglitrflZ ba\jrbeZz
mihlj_[hf P> FkzZ ijbij_f,_gbf jZkl\hjhf azZ ~_dhdzebpfyhdkb” Db
ijbf _ghf f_Ih~_ e ~Agh\j_f_g_ " 3dhdhdfbpgtpbtj f_ az ba\jr_f_ o_fb:
N _dhglZfbgZpbe_ < hdh gZk

Fhjzfh gzZihf_gmlb ~Z k_ < "“bgbp_ :pb® &Z2MZpbfan ik\hWekoh”rgh [Z
ijh[e_fbfzZz hldezfzfz gzZklZebo ihke_"pbpzhjrgZd@h@zZmitZlkh\gh mgbrlzZ\Z/{
gZklZgdZ gmde_Zjgbo b o_fbekdbo m”_«m Ahfjpk]tbibzgZ ij _\_glb\gh ~_¢€
h\he b kebggbf kbimZpbezfZz

13 ~rbgbpZ «_ kZklZ\,_gZ h” kgZ]Z aZed[HpAkhjbtkd\bfAfeh\ gazZlhjbEAZfk fh~_eh\Zgh]
ijh[je_fz b ~_ dthZfngpb m

2 Fhlm,ghklb «_AbgbpZ :;0 kem'[_ ijb o_fbekdhf ba\b{Zf mbd2ZkbZ gtkon Ihdkbqghld gz qZ
h[z\,Zfm zdIb\ghklb jmqgbf o_fbekdbf A | dlhjhf gzZijL"j igmgBh+b @bBe-\jehg h[jh h[mq
mAkI\h  Thrih k_ h\A_ jZAb h hiZkgbf fZl_jb+ZzfZ dhe_ If ™ [|_dlilmikfZZmZhiZakgZ hf |_j gm

b kZz ihagzlhf fz1 _jbenhf \j_f_gZ km agzZlgh djz,Z hdh imlz
SLib zmlhfhgbk&l _jg_az ~ _dhglzZfbgZpberk_:imkIE\,Zem "m"> dhglZfbgbjZzg_~ _hgbp_ m ~h”
b \jr_ ~_dhglZfbgZpbem bklh\j_f_gh
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<_hfz «_  \Z'gh gz\_klb ~Z < _"~bgbp PnkemzZg]ZdhyZek gZ j_rz\
gZ\_~_gh] ijh[e_fZ O m~_kzZ fhjZs njh[\bZIJthm"pranhTprbhgbf kbkl_fhf
[b k\_\j f_ jz~Z bfZeb z~ _d\Zlgh KElLmZpbe fimekdZeghf \j f gm > @

M <hekpb Kj[be_ k_ Ij_gmlgh dhjbkl_hN¥AZKhaHG6JGERTj4jf aZ [jam
ijhp_gm O kblmZpbe_ m k\bf « "bgbpgftb\bk&Xbhhg]Z I%HI&Z H1 7 <B,§ljm
aZ mkz\jrz\zZf_ dz~jh\zZ ;0@ ®BImr_\Zp

A:DAMQ:D

L _ogbddloghehrd_ g _kiZ\Zjbe gZ gZnlgbf ]Zkgbf b o_fbZkdbdkilkklghe fI
m”~ kb m |jZgkihjlm hiZkgbo fZIl_jbeZenb iNjeZ\mjhmaffbhdnad  dhlglZfbgZz
ij_"klzZ\,Zm klZegb [_a[_"ghkgb jbahd fazd_ kbzZzagddgbrih[jZ b “blhlgm k|
Mkihklz\,Zf__nhdzkdgh¥Z azZrlbl_ b kizZzkZ\ZfZ m \Zgj_"ghZhkiblimZjpt2Z2ZfZ
k\bo bgklblmpbeZf~r{nZ\dhebfZ « b <hekdZ Kj[be_ b f_qg "tkgbpbeZebah
kem [ij_"~klz\,Z «_ ~"Zg h~rdbalZakh\Zj rZ\Z m m bgl_]jbkZghf hb]hdhjm H
h[e_"bfZ\Zf_ k\bo Zdlb\ghklb mkf_jbgd&@ da”pZZrkbllb bfh\bg_ ]jZ{ZgZ h
mkeh\Z g_hioh”"gbo azZ “b\hl b ijbij ZZff akblinAgadZe m mkeh\bfZ ih ZjZ
hiZkgbo fZl_jbeZ b ~jm]bo hiZkghkZl,mBemgZih™ Zgh] 4 _hfZ agZqZe+<gZ hi_
dhhj*bgZpbezZ baf_{m hj]ZgZ pb\beghk\&&kd bmghkgtddZbm hldeZfZfm ih
m”" _kZ

Lh gzf_,_ ihlj_[m h”j_{b\Zfz z~_d\ZIgbp_kdtz]ZZg]@& kK\ZIb m bgl_]jbkZgt
hAlh\hjm gZ O m~_k kZ hklzebf mq_k@gbpbfz fNjmdez g fhim,Z \ZjbezZg
e "bgbp_ ;O kem ' [_ m ihfh,b ehdZeldbf dJg]EgdlhbdZz\ferldkihke_~bpZ m~"_kZ
f _Th~“heh]Bs hlHjb h”emgb hfh]m,b lhk_[gh kol B\ ghlkdgbkdg Ik \ jZZebe
ijbebdhf h"emqgb\Zfz h ba[hjm Z~_d\zZkgm'{_~baheZ k;O0gZdhg Ih]Z mo
lj_,he nZab bgl_]jbkZgh] h"]h\hjZ d&ZG Zy"Z khkreZ &D ptd
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ARLBLG: ?E?DLIJHBAHE:PBHG: HIJ?F: M NMGDPB3B=2A:;:?7>
BA<H-?5: J:>H<:

3h\Zgh\b, '@hdB, ;h*Zg
zika .jovanovic@emss, bojan.tomic@emss

J?ABF?
Hkgh\gzZ ~_ezlghkl <zZ\gh] ij_"ma_,Z [BA®?e3® dH[hfG[ " fKj kblmjgh] b ihmanZz
ij_ghkz _e_dljbqg_ _g_jlbe_ _nbdzZkghhlkabiffZRkhkfzfhfj ih\_azZzgh] kzZ _e_dljh_g

kbkl_fbfZ ~jm]bo a_fZ,Z hilbfZeZgh\hezhtj lgthighdakbkl_fZ m pb,m azZ”~h\h,_fZ
dhjbkgbdz b “jmrI\Z m p_ebgb h[_a[kZf\Zzfb jZm\did@Zbljghriz _e_dljbgg_ _g_j]lbe_
b f_lh\h bgl_J]jbkzZf_ m j_]lbhgZegh b _¥hdkidhlygj brd jlbe_ Bfie_f_glZpbehf mir
[_a[_"Zg jzZz™ kZ aZrlblghf _e_dljhbaheZlpbkigrefghtij_ fmfdapilhkef gbo bgpb”_glg_
kbimZpbe_ k_ fhlm k\_klb gZ gzZ«fZfid ih]m,fblb_jmijZ#M g ihklmizZd ~himgkdh] h]
f_klZ jZz*"Z b mihlj_[Z aZrlblg_ _e_dljlibahevznpbtgbethij_a[_~gh] ba\h{_fZ jz~h\Zz
D,mgg_ j_gb ;_a[_"Zg jZz™ _e_dljhhaheZgphhdlyan[hig[ f& f_f_klZ jz~Z

ELECTRICAL SAFETY EQUIPMENT - KEY FACTOR FOR
SAFETY AT WORK

SUMMARY:

ODLQ JRDO RI 3XEOLF &RPSDQ\DMDH NDW WR F U WIDEe6WHBdnk\HEtia e LpRwet G H
transmission; efficient control of the power systiaberconnected with the power systems of othentaes; optimum
and sustainable development of the transmissiotesyaimed at satisfying the needs of customerscdride entire
society; ensuring the functioning and developmehth@ Serbian electricity market as well as itsegration in the
regional and European power markets. By applyirgIttstructions and Directions concerning Safetyatrk, using
Electrical safety Equipment, and permanent edusaiod personneltraining of the employees, the mumbaccidents
at work could bi significantly decreased. This paaealyze Additional Workplace Security and us&lettrical Safety
equipment as a key factor for increasing Safetwofk.

KEY WORDS:

Safety at Work, Electrical Safety equipment, Additl Workplace Security

1. M<H>

Hkgh\gZ ~ _eZlghkl «Z\gh] ij_“ma_,Z B¢ _dljhi]_a Kjf_ kb]mjgl
ihmanrzgh] ij_ghkz _e_dljbgqg_ _g_j/eZfZnihdgkigghf nkibkl _fhf ih\_azZgh
_e_dljh_g_j]l_lkdbf kbkl_fbfZ ~“jm]bozahfz, h pibbhiZ¢za\h«Z ij_ghkgh] kb
pb,m aZ~h\h, fz ihlj_[Z dhjbkgbdZ b AjrirldAg_fb\BfebgmgdpbhgbkZfZ b
li‘briz _e_dljbqg_ _g_jlbe. m Kj[bebbbZf_]mhjbldhdzegh b _\jhikdh I]
e _dljbqg_ _g_jlbe_ Lh k_ fh'_ ihkthfbitdmjthfziBaZhjbr, f _f hij_f_ dt
azol \Z q_Kklh h”j"z\zZf_ dzh b jZa\tinf,Z)Z ~"\dkkZdgh gZiz+Zf_ ihljh
F {mibf [_a h[abjZz gZ k\_ ijbf_f_g_Zfkjm hgjh{olyZg bkd, mq_fZ

_e_dljh_g_jl_lkdh] kbkl_fZ jZ~b h~j\Z§plZ babgihklgh ba\h{_fZ jZ~h\z
kbkl_f klZ[begh b ihma~Zgh nmgdpbhgbhZih ba¥hAkebk gZj \bkhdhgZih
ihkljhe_fbfZ g_hioh~gh «_ h[_a[_~bldniiZdhh[zaZ {IfZ f_kIZ jZ~Z ~_nb
bgl jgbf |_ogbgdbf mimIkI\hf A Mimlpbem aza\h{]Zfgbajz "h\z gz 2? h[e

2e _dljhfj_~Z Kj[bM?DK 2 Z \jrb k_ djha ~\_ nZa_ b Ih
f Hkgh\gh h[_a[_{ f_f _klz jzrzZ

f >himgkdh h[_a[_{_f_ f_klz jz~z

13] A?2e_dljhfj_"Z Kj[bs_3 ;_h]jz~
231 A?e_dljhfj_"Z Kj[be_2 ;_h]jz~
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HKGH<GH H;?A;?-?5? F?KL: J:>: GZdhg ih~rghZz_jZZ2 AZoogdbdd kem"
lhlhgZ ij_ghkzZ jzZ~gbdm h\eZr, _ghf aZ Aighol f\Dd Hppdh\h*beZp jZ*h\Z qb
gZeZab m AZol_\m azZ jzZ™ gZ<zZ\,mgZ4izzrh\_ ~blgndZjm_ | _jfbgZ gZagZz
AZol_\m b IjZz°b ba\h{_f_ fZgbimeZphbrkga\gbbijh\hZ_ Hh[ a[_{_fzZ f_klIZ
> "mjgb ~bki_q_j ba"Ze_gZeh]_ jmdpbZhp@d~ bZkifEybimfeZ h\bo f_jZ b h
k_ ke_~_,bf j_~hke_~"hf
Ba\jrblb k\Z ihlj [gZ bkd,mqgq_fZ b hZ2\Z«ZfZ h”~ gZihg

Hkblmjzlb k_ h” kemqgZegh] ihgh\gh] md,mq_fZ
MI\jAblb [_agZihgkdh klzZzf_ f_jgb bgkljmf_glb
Ma_f,blb b djzZldh kiheblb kbkl_fkdZ ma_f, fZ

lh az\jr_ldm fZgbimeZpbeZ az ijbf_dm_&[iZ_KgH\gHZ jZ~Z ~bki_
ihimfz\Z kZ jmdh\h~bhp_f jZ~h\Z >hehgeiml ibEbYZfZbhgdzkljZg_ h[Z aZil
>ta\heZ k_ kfzljz hi\hj_ghf Ihke_ hI\ZjZz'Z b%jma\lke ilkeh\b >HIMGK
H;?2A:?2-252 F?KL: J:>: dhe_ h[Z\,Zem jmjbhb2&pp D W& Z ih gZeh

~ ~ ~n —x

imdh\h~"bhpZ jZ~h\Z H\b jZ~h\b k_ bl\h*iZ4Z ikZkmi &Zihke_gb dheb ba\
Ahimgkdh] h[_a[_{_fZ f_KkIZ jZ~Z baet righl gtk Kiftzk dife_ KI_DHZ ®fZgln m
hizkghklb b dzI_]JhjbkZgb km dZhhjZfhabdZ hbahinbgihdh h[_a[_{_ f_ f_kl.
\jrb ma h[Z\_agh ijbkmki\h k\Z Ijb,ZZkhklee gZ_bbh[ZV"hke Ahf

f <bam_egb ij _Je_~ f_klzZ jz~Z dzZdh \[d jEK{%eméypZ  Hijs fZ m iheh Zem

A"bki_q_j gZeh bh ijbebdhf hiI\ZjZfZ >hadb®Zqalzkdzntq _ig jZklZ\,Z
hi\hj _gb b md,mg_gZ kbkl_fkdZ ma_f,_fZ

f thklz\,Zzf_ lez\gh] ij_dbr2mgZhlhjgbf ihlhgbfZ m iheh Z- b Zml
hkblmjzqzZ dheb k_ gZeZa_ m j_esBKDAMDDPB Hn MrelibZk _ hkb]mjz
kemqgZegh] ithgh\gh] md,mq_fZ

f MI\j{b\Zf_ [_agZihgkdh] klZfz bg~rdhzlhjhtbgmidXzezZp Z ih gz
jmdh\h~bhpz jz~h\zZz MI\j{b\Zf_[_agZihjghdlglg kk¥Zfdhfkf_klim ]"_
ihlj_[gh ihklzZ\blb ijb\j_f_gh ma_f,_ f_

f Ithklz\,zf_ ijb\j_f_gbo ma_f,_fZ h[zZ\aZzihfmdhbWadpgbhmz jZz~"h\zZz Z
gZeh]lm jmdh\h”*bpzZ jZz"h\zZ K\Z f_k]ZeqZijbhpzZf kqZilmkdZf,_ fZ fhjZer
gZ\_klb m GZeh]lm az jzZ~ dheb jmdhjpa* "bEZpa)irbth\Z fhljZz"h\Z gZ
hi\Zzjzfz >ha\he_ az jz»

f Hl_e_"zZ\Zf_ b hl]jz{b\zZzf_ f_klZ jZ"2ZABwZHBDEOY]ZadZ Z mZ
\bkbg_ h" lez

GZdhg h[zZz\,_gbo k\bo ij_"oh~gh gzZ\_" kgbojbkiZidZb fjz"h\bfzZz h~ gt
Zgl]Z mem k_ j _fhglg_ _dbi_ azZ ba¥dZ fm ?2"lgo &ldtZI

:gZebahf ijh[e_fZlIbggbo ih]Jhgkdbo "h]KfZZZmklgh\bZ2g g_ azZ\b"Z
li_rzdzZz baza\Zg ,m”*kdbf nzZdlhjhf =] ~drzZzkZemZaghk,g_ihrlh\ZfZ ijhp

—

M\j_ " gh ¢ fbr, f_ f_{m aZihke_gbfEm*@ k\dhdbdinjiha ijhibkZg bgl_jgbf_
]m[_ ijbebqggh \j_f _gZ az ijbij_fzf_WK_kdaEZh]jzZImdZ IkdjZ,mem ~jZ]lhp_gh
h[zZ\,Zf jZ"gbo az”zZlzZdzZ H\Zd\h fbh, aZklmi, gghhdhl aZihke_gbo kZ

jZ"gbf bkdmklI\hf AZ jZaebdm h” addihkibdgmanek|2lbkdm zZdl_jb ijh[e_
ihlhgkdbo ~h]zZ{Z<zZ m ij_dh kemqgdb \dhepZbfadZihkkezfh g_dhebdh ]t
i_gabe_  FhjzZfh gZ]ezZzkblb ~Z a[h] kh\gbnbgghklZ\iltkkm kzZfh e« _"~Zg |
g_iz f_ fh _ ~h\_klIb ~h ih\j_{b\zfz Zd\hkeh\gh}l Zkm\ |_rd_ beb kz kf
bkoh”hf GZeq_r,_ k_ g_ ihrime_fiEklmagdimgkidb}zklZfZ bgbdZIlhjbfz
g_ dhjbr,_f_ dhfie_lg_ aZrlblg_ bahéZpbhgdjhlijjZ” ihk_[ZgZ iZ fZ

ihk\_,_gZ ~himgkdhf h[_a[_{_fm f_kkZ ajznbld mialjdljhbahezZpbhg_ hi
nmgdpbeb [_a[_7gh] ba\h{_fZ jz~h\Z
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2. BGPB>?GLB DH> >HIMGKDH= H;?A;?-?5: F?KL: J:>:

DZh rlh kfh \_, gZleZkbeb ~himgkdh hg~&_§_fklZA\,ElIZ2_~gm h
gZejbabggbebo Zdlb\ghklb aZihke gboamzZ3lgZZFKelh [ghh[bgpb” _gZlZ n
ihkImidm a[h] ha[b,ghklb ih\j_~Z dmelZh]n f6lb J _ebdbo fZl_jbeZegbo ]
g_"_,_gh] baheh\zfz "~ _ezZ ?7? kbkl_fzdhfhhafllb,klzr,m ebgZebabjZlb k)
bgpb”_gl mklzZgh\blb majhd ]j_rd_ bgijbff_jgbldzdhj[§ k_ fh]lm,ghkl ]j_rd
gZ gZe<fZfm fhilm,m f_jm 31 ?FK «_ mp]aAghb)ng "bidtpbz az ij_ghk ihk
ihlhgzZ ij_ghkz ;_h]jZz® Gh\b KZ~ ;h)ZpgZDZXhho[DjirZkgbeb ihezZf AfZ
li_rzdz3 bag_,_fh ih"ZlZd dheb k_ gbiglekpbrZ mhhdjm « ~gh] ihlhgZz
[jhe ]j_rZdZ bazZa\Zg ,m"kdbf nZdlhghkzM; ilh]hgdm ki m ijhk_dm ba\jrb F
fZgbimeZpbeZ 1h”brf_ Z ]j_rd_ hi_jZljbYgh]\ h&lngpody krh® ~h H\Z \jklZ
ba\h”"b k_ m [ebabgb ~_eh\Z dheb gkdhh"glgdkid g22kk\g bih kv. GZ+q_r, _

Ah ]j_rd_ ~heZab dz”~Z hi_jzZlb\gh hliblg[gh] pdkihpg*“Z ghij f_ m ihkljhe_
ijhfZrb ih,_ b ihdmrZem ~Z ihklZ\_ iKdh_fmeaghf,ij fghgZ ijh\h*gbd mke_ " q
Ah thez\ e dljbqgh] emdZz
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— £

22
h

KebdZz 3ZdgZ dhem +_ aZihke_gb ghk

Ilhke_"bp_ h\zZd\bo ]j_rzZzdZ km \_ebwdZa@G@gzZkebphbaheZpbhgz fhldz
aZihke_gb ihdmrzZh ~Z ihklZ\b ijb\j_f_2d0k\mkaljZglf ihgFZhe fZ AZihke_g
ij_kdhgbh ijhp_~mjhf ijhibkZgb dhjZdjZAhjdRdhblblZf a bgrbdZlhjhf gZihg
k\Zdhf f_klm ihklz\,Zfz ijb\j_f_gh] mjaffgbffZijbglhk\gbf ma_f, _f_f ma_f,
kZ[bjgbp_ ih” gZihghf >hreh «_ "h be_dHkjbbgb} edhdZihke_gb ¢« azZ”h[k
b gZ k\m kj_,m ijhrZh [_a 1jZ]bgghd bkighdZaZgZ lkkebpZdgZ dhem «_ aZil
ijb h[Z\,Zfm ihkeh\Z ~“himgkdh] h[_aZ { GZ\ _f» kdB ijdbf_j _ kZfh «_"Zg
ijh[e_fZlbqgbo ihlJhgkdbo ~h]Z{Z+Z 2éb fEMfHjgZ]eddd” gZlZ m h~ghkn
fZgbimeZpbez

O T

3. A:RLBLG: ?E?DLJHBAHE:PBHG: HIJ?F:

3 ?FK bfZz gmelm lhe_jZgpbem ij_fZ IlpopBftZ gbdef kithlmmzZ ~h\_klb
ih\j_~_ 9gZ jZz"m kZ 1jZ]bqgbf bkohrhfb LHWHdhfh~bg_ ba\jr_g «_ \_ebdb
h[mdz ]J~_ km pb,gZ ]jmizZ [beb jmdhhhdb\pophz \ghkgh [Zr aZihke_
mqg_kl\mem m gZejbabqggbe_f ihkimidm m ijhdidb_Jin*blgZdmk\he_gh Mimlk
azZ [_a[_"Zg jZz™ kZ aZrlblghf _e_ dljfibahez phtighf Rijnbgbrm \jkl_aZzZr
bahezZpbhg_ hij_f_ m ijbf_gb m 31 ?HKjbklbdgbqgdjbidZfjZzdaz mihlj_[m mih

h~j>zZ\zf_ gqm\Zf_ b bkiblb\Zf_ ij_~f_t§_ hihlfMimlkI\Z hAghk_k_ gZ a
_e_dljhbahezZpbhgb re_f aZrlblg_ _émd@homheZpbhpglg _e_dljhbahe
gbaf_ _e_dljhbahezZpbhg_ fZgbimezZlbdglhjfhld* | bdlhg®"b gZihgZ ihlj_

aZihke _gbfz m 31 ?FK ijb ba\h{_fm fggbmdedhphhZ klihfzZ jZkdehighf hij_
ihkljhe fbfz ljZgknhjfZlhjkdbf klzZgbpZfZhkdjh<Zg\hf"gbij _ghkg_ fj_~_
BaheZpbhgz hij_fz 1j_[Z ~"Z bkimfzZ\IZ &ZglZgbgd\Db&bblb\ZfZ b ~jm]h
klzghrZjrbfz

f SRPSEN AZrlblgb re_fh\b m bg"mkljbeb

f SRPSEN ?e_dljbhghezZpbhg_ dZpb]_ aZ mihlj_[m m g&ihgZ_fbfz
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f SRPSEN Bgr"mkljbekdb re_fh\b \bkhdbo i_jnhjfZgkb
f SRPSEN JZ” ih™ gZikghd Z\bp_ h” baheZpbhgh] fZl_jbeZez
f SRPS Z.B Kj_~kI\Z b hij_fZ aZ ebggm aAdbllbimggZ_jZ"chjrbaheZpbl

h[m;ZAZol_\b b bkiblb\zZfZz

f SRPSEN 61243 JZ”™ ih™ gZihghlf_dlhjb gZihgh + DZiZpblb\gb Ibi aZz gz
bagzZkVv gzZbaf_gbgg_ kljme_

f SRPSEN 612431:2012/A JZ”™ ih™ gZihghlf_dlhjb gZihgB + DZiZpblb\gb Ibi a
gZihg_ bagZfzZbaf_gbgg_- BlgmegZ

f SRPSEN BahezZpbhg_ p_\b imf_g_ i_ghf by kZzdAbaidngB] ih"
gZihghf
f SRPSEN JZ™ ih™ gZikyhi, £+ baheZpbhg p_\b azZ e _dljbgg_ k\jo_

:dlib\ghklb gz h*j"zZ\Zfm aZrlblg_ _ehijlfhbahedgbiggnimlkl\bfZz
ijhba\h{ZgzZ b ihk_[gbf mimlklI\bfz RMAgkikKhhhdZfh*"Zd\Zfm aZrlblg_ bahe
hij_f_ aZz"m _g »~ R_n LK h”ghkgh Ibkeb&b{Zhkdbih{ZZ dbi_ aZz LK Ba\
h~j"zZ\Zfm aZrlblg_ _e_dljhbaheZpbhgn bK_h~ ghigokblHkeh\h{Z _dbi_ aZz
Ilhkeh\h{Z _dbi_ aZ LK m Dfb]lm h"j Z\ihfoAheZmpbhg he d_ dhezZ k_
h[e_dIlm Mdhebdh k_ m Ihdm kijh\h{h¥fjZzXalfimgaKkbblggZ _e_dljhbahez
hij_f_ ml\j*b g_bkijz\ghkl hij_f_ beb KhdmRAjfgbhktB bkiblb\ZfzZ bkl_dzZh |

X hij_fm h[_e_"blb hagZqgblb dzh g_bkijZz\gm
X _e_dljhgkdhf ihrlhf beb I_e_nhghf h[Z\_WWblth BbmkijZ\ghklb
hij_f_
X _e_dljhgkdhf ihrlhf beb |1_e_nhghf h[Z\gklblpmdh\ihkihphpz I
g_bkijz\ghklb hij_f_
Xx mg_Ib bgnhjfZpbem h g_bkijzZz\ghklb hij_fZ\Z iz Dafdrlhlgh”]j
_e_dljhbahezZpbhg_ hij_f_
G_bkijz\gm hij_fm h[_e_"blb@ZeMigbhphX;4:<:LB ijbdZazZgm gZ kebj
b h~eh blb «_ gz f_klh ij_~\b{_ghhBel]lzef "~ lgphhazZpbhg_ hij_f_ dhez
mihlj_[m

G? MIHLJ?;4:<:LB

Ihlibk

2; BFR3.09

KebdZz GZe _igbpZ aZ hl_e_ Z\Zf_ g_bkijz\g_ hij_f_
G _ihkj_~gh ij_ mihlj_[_ baheZpbhg_ ij_f_ fhjfokg@\blb ke ~_
ijbij fg_ jZ~f_ b ijh\_j_
f [ez]h\j_f_gh ijhgblZIb beb ih~k_Iblk_kk_ mimdkk\WZ gh dhgdj_lgm hij_
. k_ dhjbklblb
f ijh\_jblb gZe_igbpm beb ~jm]h f_klhnkffZabrbKkZ gtdImbbhf ihke ~f
eZ[hjZlhjbekdh] bkiblb\ZfZ hij_f_
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f km\hf nezg_ekdhf djihf h[jbkZIb hij_fm
f \bam_egh ijh\_jblb bkijz\ghkl hij_f_\zgbkllh,Zf2b" b
K\Zdb dhfz~ hij f_« h[_e_ ' _g _\b~ gpbhiggh\pjhFjihf+zd \_azZg azZ h

kebdz Hij fzZ k_ j_’Th\gh bkibInT-_bkﬂgladehghUlbijh'rlh ihI\j{mem KIj
gZeZab h ba\jr_ghf bkiblb\Z fm

Kebdz H{_e_"zZ\zZf_ aZrlblg_ _e_dljhfbahezZpbhg_ hij_

AZihke_gb km djha \br_ bl_jZpbezZ mihagidibklRZ KzZMm Z p_f[jm f_
hjl]Zgbah\ZgzZz «_ b ijZdlbqgZ h[mdZ mmhig_Jbj@aZrljbbggZz e _dljhbaheZpbhg
m dhehe ¢ Zdlb\gh mq_kI\h\Zh b djh]* kjhb\a\hd Zng Zp@BK A

AZihke_gb 31 ?FK km ~_fhgkljbjZzeb mihdj dllirhbabelbpdphg_ hij_ f_
ihkImidm ~himgkdh] h[{_a[_{_fZ f_klzZkjzZNBEf Zgm bkdmzmhk\hf Pb, h[mc
ijbij_fZ bgl_jgbo ij_~zZ\zZqZzZ jzZz"b "Z,[h&djB{[ZZ klz _e_dljhbaheZpbhgh
b ihf"bazf_ k\_klb aZihke_gbo h g_RidhpdghklKadhgzihke_ gbfz «_ ~_1Z,gh
k\Zdb dhjzd ijbf_g_ ijhibkzg_ hij_f_ bkebdsZdhg h[Z\,_gbo ijbij_fgbo jzZ
ijh\_j_ hij_f_ ihezZzagbpb km ZdIb\ghhmak nk |INmMKEZR\Q Znfi Z ijb\j_f_gh] ma_f,_
ijh\h~rgbd ]7~_ km ij_ ih*bazfz m _kygz\ighkljzhgetdBIlhjZz gzZihgzZz |_kl |Z
ijh\ _jz\Zeb [_agZihgkdh klIzZzf_ gz R\ZAHBEfifb\kIrh idkk]lzna _f, fZ iz |_d ihrl
k_ m\_jbeb ~Z fhlm [_a[_"gh ihklZ\bFb_fjb\jijffokdmitmeb ihklzZ\,Zfm bkl
Mg _kgbpbfZz h[md_ ij_~hq_g_ km g_if2beeghkhjzfzhda dlgem + h[jZ"be
dhfbkbeZ azZ ZgZebam ih]lhgkdbo mhpZ{ih«za bggzbalgZeh k\he_ km]_klbe_ |
ih[h,rZf_m h[eZklb [_a[_"ghklb b ghpzbkdmX|)Zz"kzdl _j_gZ
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GZe igbpZ h ba\jr _ghf bkiblb\Z fm

KebdZ  Ijh\_jZ bkijZ\ghklb bg~bdZIhjzZklgZhtigz |_kI
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KebdZ Ijh\_jZ bkijZ\ghkIb bgrbdaim)\ZjZ [Ke®Athgkdh] KI1ZfZ

Kebdz IhklzZ\,Zf_ ma_




Jbabd b [_a[_~ghkgb b®hiZhpo#.

4. A:D4MQ:D

Djha jZz® km ijh*bkdmlh\Zg_ jbabqgg_dh&2*"gh[Z\dEZr\gh&kZbhke gb m
ij_"ma_,m A?e_dljhfj_"Z Kj[be_3 bdgmdbhgigZheb*ghf Y h[e_dZIZ b f_j_
ij_"mabfzZem ~Z [b k_ ijh[e_fZlbqggl i\ hglk djz *Mbjgb{farnf =eh[Zegb pb, ij_
« A3 bgpb”_glgbo kblmZpbeZ m lhdm hifdbig gh>midlgh\h az [_a[_"Zc
aZrlblghf _e_dljhbahezZpbhghf hij_fhf BzZfbr, KZ kfRh\hf bfie_ f_glZpbet
klzeghf _~"mdZpbehf azZihke_gbo pb,ildkhled\,s g i) hkgZblb GZklZ\,Z-
ZdIb\ghklb gz ih”"bazfm k\_klb azihkikbgbjd™h Z0zkishtgjz [_a[_"ghkl
a"jZ\,Z gZ jZ™"m b hjl]ZgbaZpbeb hgmdZ f " ihk\ kblb\ i,Zdlbgghf ~_em h
mq_r,m aZihke_gbo m j Zegbf kbimZpbezZfZz

5. EBL?J:LMJ:

[1] MimlkI\h aZ hj]ZgbaZpbem ba\h{_fd4§ZZ2 W\& dZhFP_hZe KjMPD 04
2] Mimlki\h azZ [_a[_"~Zg jZz" kZ aZriblighdghfehiflfhbadleZpK
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M=JH@:<:5? GH<H= K:>:-HBE-=

>jZ]1Zg DZjzZYZkbe
karabasil@vtsns.edu.rs

J?ABF?

H\Ze jZ~ h[jZ{me_ hiZkghklb h2Zbeadd&ZrlGxrh] m jZnbg_jbeb gZnl_ m \
AGBKZ m Gh\hf KZ"m RZg]Ze DhebqgbgzZ-ZnkddéZAhlhrihghhe.LGm «_ m dhgklZglghf
kjZzaf_jgh ihjZklm mihlZ_pm Bhdg@kljbeb ~hfZ,bgkl\m b kZhljjk,Ze¢im]h MueZe oI Z[ b 2
gZ «_"ghf h”" kp_gagp®wzZjZz m dhebfZ k_ LG= gm\Z hhhga[bdkmemZknmhheg_ hiZkghkl
ihl_gpbeZegh \_ebdbf [jhe_f jlZ\Z dZKih"4d mbg fnd hlyWhf gzk _,bfZz

D,mgqg_ jLddb= :ehoZ hiZkghklb m jZnbg_jbezfz

ENDANGERING OF NOVI SAD WITH LPG

ABSTRACT:

This paper deals with the risk of spiling of LP®®ed in an oil refinery owned by "NIS" in Novi Sad
(4D Q)JThMamount of stored LPG in this plant is comtinsly increasing in proportion to the increas¢hia use of
LPG in industry, households and transportationcase of accidendf one of the spherical storage tanks, where LPGis
kept,it could spread towards the Novi Sad, causing mammgrda with potentially large number of victims oW Sad
and surrounding areas.

Keywords: LPG, Aloha, hazards in refineries

M<H>

DjzZze_f ijhreh] \_dZ g9gZrZ a_f,Z «_ [lZdfZ khjEdk\BjebeZgk_ m gZeih~fn
\heghf ih*mo\ZIm dheb ¢« az”_kbh hjm]Jihhkdhjlkdihi hz1Z ™M h\he \heghe Z
G:LH «_ [hf[ZfZ aZkbiZh \_ebdb [jb¥béghbob Bgbmkligbekdbo h[e_dZIZ
;hf[Zj~h\Zf _ihkljhe_fZ dhfiZgbe_ AGBESbmhRZghZmj_dZ [jhegZ iblZfZ
ihkljhe_f_ o jZnbg_jbeZ ]lhjb\Z /m dhihejX{mijmbg¥mIZ b f_gb ~_jb\ZIb

_"Zg h”™ ijhba\h”~Z h\h]_ihklil&= fdheb « m ~ZgZrf_ \j_f_bk\_ \br_ m
ihk_[gh dz~Z k_ ]h\hjb h ihlhgkdbfjghjbhbb2 za Zl hklhhe _f_m RZg]Zem dh
Gh\h] Kz~Z ~_eb kzZfh >mgzZ\ [jheb jkh2Zf mndhghbibzZjka gm\Z LG= «_~"gZd
dzizpbl_1Z dheb In@ghkb

Lhdhf [hf[Zj*h\ZfZ ]h~rbg_ ihkd]lhegZ\jZlZ bt f_1Z M «_~ghf
fhf _glm e« " |lhgZpbezZfZ [beZ ha[b,gh,Z ahgkdkidd@bgh - gh] h~ kn _jgbec
j_a_j\hzjz M Ihf fhf_glm +_ ihklhkBeZ ii@kaBkEAg gZ leh jZkijkg_  k_
k_ m LG<Z baebe_ m “b\higm kj_"bgm >Z [#WZkKZKd@ghnZeZnhgBli¥BpZ LG-=
"Zghgh,gh jZ"beZ b LG= +_ ijhrZ\Z 9 klZibihgdbn\iXeh B jZnbg_jbeb ba _dh
jZaeh]Z b klzZgh\gbri\m =« _j o [b&Z "hnr]iZog &lZrbpz1Z Z b k\bf klZgh\gk
Gh\h] KZ~Z b k\bo hdhegbo gZk ,XZkljhmZ Kij_q_gZ dz

f—:' \._l:\' d

“3b ghkzgqb kn

Kebdz Hr _jgh]l j_a_j\hZjZ m kj_"bgb

<bkhdZ | _ogbgdZ rdheZ kljmdh\gbo kIm”~beZ m Gh\hf KZ*m
2Nhlh]jZnbe«Z ij_ma_I|Z ba nbefZ AFbkbeZ f&hbjtdghle{XhadZ2Z WBObL KZ  +
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BZdh ~h bkimrlZfZ h\_ _ghjfg_-zdhtebhfbpghf[ZG=h\ZfZ gbe_ "~hreh h\Z
kbilmZpbezZ « mdZaZeZ gZ hiZkyhgj dlhe ktbimkZdbhj a ,m~b dheb "b\_gZ
ih*jmgem fhjZem [blb k\_kgb B ifjhkIjk\Vgh I ijj \_gpbe_ m~_kZ m”_Kk
N rZ\Zem

M gZklZ\dm h\h] jZ~Z hibkZg_ krhmGiZiklgmkljbdhiZh [In kemgZem ~Z
h\Zdh \_ebdhe dhebqbgb HibkZg <keln &y Hpmil AgZli®a_j\hZjZ dZh b

kemqZ- dkiehabe_ j_a_j\hZjZ dheb RZa&¢b LIGZdAh{E?hPbkZg «_ b jZ™ m ij
A:ehoz3 b |deZaZgb kmj amelZ|lZ Kiihf nkeZgheqg_ ali Kk pgbebf f_I_hjhehrdbf
iZjZzf _ljbfz

GZeg_ih\h,gbeb kp_gZjbh m m”_kmgbo*ghd _hthZ\ZobkZAhj[b ke_~_,_ hkh[b

- e_Ilfb~rzg kzZ I_fi_jZlmjhf \Qa"mozZ h” f
- gbkdzZ \eZ ghkl3®®m"moZz

\_Ijhf [jablgn/s ba ijZ\pzZ k_\_jhbklhdZz
fZeZ hleZdgbkl

LG= D:H HI:KGHKL A: @B<HLGM KJ?>BGM

<h{_gZ ij_ k\_]Z jZza\he_f bg”mkljbheihljZetof @Z\h\bf ,hg_j]l_glhf m
"hfz,bgkl\bfz ijhba\hZf@hpgklZglgh jZzkl_ AZe_~gh kzZ ihm&dreZftor] jgklm
dhebgbg_ h\_ fZl_jbe_ FZ dhebdh OhWfhhiLmdhkbHbib b | _dZdh hiZzkZg
ihlhlh\h dZ”~Z k_ ]h\hjb h kdeZ"bribbZ k&Zaq@ simh -7 lzZ IGhxb KZ»
ij_"~klz\, Z ijZ\h jmr_f Agh]l h™ kA _mgbbehpfadz k\hgm\Z LG= M h\hf ken
kn_jgb j_a_j\hjzj h~ kbebg iZz~rZ jZkijkbgmidhfzrib™~ i j_a_j\hZj img AgZ k
[b k_ ngeh hrdPhL G =Z

LG= s+ _[_a[heZg ]Zk kf_rzZ ijhizgghbaigmnZZlgp\Zzb badkae Hab\Zg AZizZ,b\
dhgp_gljzZpbezfz h~ “h kZ \Za"mbHf fEhdmpgghZz]hj \ZfZ m kf_rb k
\Za"mohf fm «_ChdBfZ dejZdI jbklbgzg fbjbk L_"ba®*moZ imbZzh" \Z
| _g~_gpbem ~Z Tk azZ™Nj Z\Z m gZegbhdZd&gdRETZ 'rZJ bgZbkg_ dbk_hgbd iz
k\jik1Z\Z m ]jmim az]mrb\ZqZ A[hi_ijbkdkiblgZgdmZBgzb \_,bf dhebgbgZfz &
gZjdhlbggh ~_ekl\h >m]hljZegbeZ haehgl phkbeX ftofilbE= "h\_klb *h Imr_f:
b kfjlb

L_fi_jZImjzZ bkizjz\-Zf ZhLGEbIb m jZkdB°GM hhCf m aZ\bkghklb h” h”gh
ijhizgZz b [mlzgZz >Zde_ m h*"Z[jhadghfgkpL@ZjbemM_mhZ [jah ij_eZablb m ].
klzf_ ijb q_fm ,_ fm k_ aZzij_fbgdmhZ _ ZIb hdh
A[h] ITh]Z rlh - | b h" \Za“moz Zamlmal oZZ*¥lp° gZjbh aZ kbfmeZpbem
\_1Zj dheb ,_ bkiZj_gb LG= |h|bkgmlhrn|JQdele\_h]ZI4<Zg_ Ab’_ m \bkbgm |
NbeZ]jZf kbfmeZpb-_ lZgqgh hr"1h\ZjZj4 gBeglhdjddhgd ZfjlZgr kd _ ahg_

Hizkghk!l f_{mlbf g_ ij_"~klz\,Z kzZfh dielz & blWdijzj, fij_fZ ]jz"m =jzZ
dZzgZebazpbez k_ ijhl_"_ djha p_tm\AjEXZdbb\hfmdZm ]jZz*m 1Ihj_" Ih]Zz
dZgZebazZpbezZ ¢« gZegb'b ~_h|l_kazZhit4d b &h]AG* i9Z azZijZ\h gZrZh ¢
ihA"jmgem p_ehibjjzbzk dZgZebazZpbehf H\Ze+ kemlqmdggble kifimebjml b
iZ «  kbfmezZpbehf h[mo\zZ,_ g kzZfhj_fiZzdgd B[e\DdRZykiB Ih kZfh m i_jbh~n
fbgmlZ dhebdh «_ \j_f _gkdh h]jZgbooZzf_ ijhljzfz A:e

DZ~Z k_ mafm m h[abj dzZjZ4dlb jbXkjdbd| Jb&+bd_ ih~"jmqeZ gZ dhe_ [b
baeblb ij_fz izjzf_IjbfZ ma_Ibf aZAZ\WhmekZpham jaZeéjbqbl_ h|Zkgthb Ij\.
hiZzkghkl «_ hiZzkghkl dhem ijhmajhdfldnt &ZeminjZrkhihbhfhkeZ fm >jm]Z hiZkg
hizkghkl h" “hki_YZfrd 1 Zk#Hh\blhf klZfm m dZgZebaZpbshjrbgmj_ E] gZ \_
hizkghkl «_ hizkghkl h” iz, -fZzkiZf\Z a\no=hf b \_hfzZ «Zzd_ b ~_kljmdlb\g_
Q_I\jlZ hizkghkl «_ iz, f_feZazZ m=lAdm bkidpdb§zZ & j_a_j\hzjm |_1Z t
e _dkiehab+z j_a_j\hZjZ m dhe_f k_ bGd&dzZ@§ZeZab ;E?<?

HI1JH=J:FM A:EHO:3
ljh]jzf A:ehoZ3® «_ d,mqgb ~_h khnl\ Ojtxthfi iZid K Z KA&BHA heb ba "\Z ~_
lh km ijh]jzf AFZjiehl® b ijh]jZzf A:ehoZ3" AFZZikhllZ dheb kem'b azZ ijbdZe
mljh zZ\ZfzZ gz dzZjlb m]jh _gh] ih*jhqtph]jZf{mlkf [b\kZz~j"b kZzfh ~_1Z,gm
K:> iZ aZ gZr_ ih*"jmqge_ gbe_ mihljgZ dh hljZddabjfZz ijh]jZzf A:ehoz3 »_
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k_[b ~h\h,Zg h~ fidmZitbdZa ~"beZ]jZfZ m]jh Z\ZfZ Z mha RIRFhRQHjHAPZSV 3
kK _g_"hklzlzd ijh]ljzfz AFZjiehl3® b g_ hk_Ib

:dim_egZ \_jabeZ ijh]jzfZz _ ~"Ze_jdHod?igh6dgbZ&Zijh*&i_]1Z dZ~Z k_ 1h!
[jhem jZkiheh b\bo o_fbdZeb+zZ azikhliietgpbkZ "Bhzki\_ o_fbdZebes_ ~hklr
lj"brim 1Zqggbe_ gZ k\_Im g_ ihklBebhdhifZzel Zl gZZk\Db& o_fbdZebeZfZ dhe_ il
rth b g_ gm”b dzZ~Z k_ maf_ m hhaBkgBRo-fZk\ jhZZ dhe_ k_ k\Zdh~g_\gh
bkiblZgh m ihlimghklb Mijdhk Ihf orlhg dhfeeZ WgZhij_"~\b{_gZ +_ hipbesz
AhAhzZ\NZf_ gh\bo o_fbdZebez ijb qdietkeb mYyBkh o _elddb [jhe bgnhjfZpbez
|1ZqZdZ d,mqzZfZ b Ihi,_fZ \bkdhalZlgg_jih]dlgthkdghKklhadh, g_ b ijbo\ZIl, b\ _
liZzgbp_ b fgh]_ ~jm]_ 1jZdkZ «_ *Z Anébodiftehedibk_f_gh "himfzZ\Zem k)
[Za_ o_fbdZebeZ m[Zpmem,b m iHklh«dhm kZairhed)\finddem fbfZ [ebkdhf
dZdh m kemqgZem Zdpb”_glZ g_ ["v [FAH fazkdhA2Z_&ZhZ iiph]jZzfZ beb _\_glm
g_lZqggbo ijhjZzgmgZz

A:ehom3 ~h dhgdmj_gzZlZ ~_eb b InZflkz ZmlInhgbkdhi ~_| _dpbehf ]j_
dhjbkgbdz K\zZdb mg_| ih*"zZlzd k_ ZmlhfgjKdbmijkenmg¥Zem ]j_rd_ ihfz _
dhjbkgbdm ~Z m gZe\br_ dhjzdz KliZXbbjZ4{_*dm bKQZ |h bfZ azZz pb, *"Z k
ijhp_k ijhjZzgmgz\zZfz 1Zdh ~Z k_ ijkXhkjdpbghfzhflygblhjbg]l]Z b kZgZpbe_

3hr «_~gZ h” ihlh~ghklb dhjbr, fZ i§h]pZfZ JA\E&hfaZesZ aZol_\ghkl >h
e bfZlb jZgmgZj dheb bfZ bgklZebe¢dbgARDRARZVIjh}jDdf gZ k\bf
dhgnblmjZpbezfz jZz~b fmf_\blh

>Z [b~"ZeZ *_, g_j_amelZl_ m A.ehoei¥dk_dihh2dzab g

- H~”Z[bj ehdZpbe_ hdjm _fZ b \j_f_9g8lZ_rZ\ZfZ Zdpb"_

- H”Z[bj o_fbdZebe_dhezZ o baZab\Zr Zdpb”_glZz

- Mghk bgnhjfZpbezZ h ZdIm_egbf f_|I_hjhehrdbf mkeh\bfZz

- Mghk bgnhjfZpbez h km”m m dhe_f k_ gm\Z o_fbdZeb+Z

- Mghk bgnhjfZpbez h ~"bf_gabezfzZ hl\k]jh dZ_kpmjb belbbdZeb+z
- H~™Z[bj kp_gZjbez _n_dzlz fzZI1_jbe ]igh hedbhelbghh pgrEjkeb

- ljbdZa j_amelzZlZ ijhjZzgqmgZ gZ hkghj\zZn mg_|Ibo iZjzf |

) GZdhg h\bo «_"ghklZ\gbo dhjzdz jkbeg] "bbZr@ps fhmgdmqgbf 1ZqdzZ:
A:ehoz3 ~zZ,_ bfzZ fhlm,ghkl *"Z azZhddjmhphklliZi@gdm eh\ZfZ o_fbdZebe_
ijhjZzgmgZ dhgp_gljZpbem b hiZzkghgh \p_jfm~gbaZ YhjbZ \ZjbjZ aZ jZaeb
o _fbdZebe_

J _amelZlb "h[be _gb m A:ehob3 k_efhdmtkizgmizIbfdn jZd dkimZegb
iZjZf_ljb k_ fhlm dhibjZlb m gij A:RZ3 Ibalkigijdp ke j

KBFME:PB3: M>?K: K:HFGM IJH=J:FM A:EHO:3

lj_ mihlj_[_ ijh]jzf «_ ihlj_[gh bgkjlZfedhZbk|bjAlQVWDOO VKLHOG?
hi_jzZlb\gbo kbkl_fzZ b bgklZebjz k[gboaib8ZdAbsfihk_dhjzdZz GZdhg bgkl
bdhgZ ijh]jZzfz k_ ijbdZame_ gZ ~ZkldlhimAKIDKbf_Ignhem3 nhjfbjzZ ijh]jZfkec

GZdhg ihdj_1ZfZ ijh]ljzfz ijbdZam@?3 klhANBODY KihNebdHH _dmg”b
nZab k_ dhfie_lzZg ijh]jzf kf_rlZ m JmgZjZhjbdmijjg@gzfm b hfh]m,Z\Z ba\Zz
i_jnhjfzZgk_

DZh rlh «_ jZgbe_ j_q_gh m A:ehdlh®eXab ihhjeZanglzddha g _dhebdh
H\bf dhjZzpbfz k_ kfZljZ k_jbezZ "behelhrklbchlifBahit 6 "Zg aZ “jm]bf dzd
ijh]jZzf kdmibh rlih \br_ ih~Z1ZdZ h m_Kk]fpb kdl nze lxj Z

>Z [b k_ gZe<[j _ “hreh ~h ihlj_[gbobdZe¢dinZe AphZZk b Bkihrlh\ZIb
ojhgheh]lbeZ mghkz iZjZf -ldjZdmZA:eh&B3 " ,Z
lhlj_[gh «_ mg_Ib ih~"zZld_ h \j_f_gm b f_klm m~_kZ
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Location Information Date and Time Options

You can either use the computer's internal clock for the model's date
and time, or set a constant date and time.

PRESCOTT, ARIZONA ~ Select
PRINCETON, NEW JERSEY

PROVIDENCE, RHODE ISLAND
PROVO, UTAH Cancel " Use internal clock @ Seta constant time
QUINCY, CALIFORNIA
QUINCY, ILLINOIS

RACINE, WISCONSIN

Ipiitez tonstant dateiandlime .,

RAHWAY, NEW JERSEY Modify i
RALEIGH, NORTH CAROLINA = Month Day Year Hour Minute
RED BLUFF, CALIFORNIA : o7 25 2014 3 301
REDDING, CALIFORNIA Delete

RENO, NEVADA [n-12) [1-31 (1900-..) (0-23) (0-59)

RICHARDSON, TEXAS
RICHMOND, CALIFORNIA ¥ Help

JA441:

CanceIJ Help J
Kebdz >pbeZehrdb imlgehlkkjbhdZ1zdz h \j_f_gm b f_kim m~_kZ

GZdhg mg_r_gbo ihrzZl1zdzZ h f_kimlp fphf egnhm2{jEI oh fbdZebem dt
mq_kl\me_ m m~_km beb mdhepdbgd nigklbelf g [Zlbzld_ H"*Z[bj o_fbd
ijbdZaZg gZ kebpb azZ h\Ze ijbf_dzehPGZ[jRFZjlmgdb LG= g_ ihklheb m
ihrZ1ZdzZ A:eho_3 ~h”Zl «_ jmqgh WZmlEigzZ ijhizgz

Chemical Information

+ Pure Chemicals

View:
~ .

Solutions Select
ISOPROPYL NITRATE s
ISOVALERALDEHYDE C 1
KETENE IR
LACTONITRILE
LAURYL MERCAPTAN i Add
D-LIMONENE

-
LUTIDENE Modify

MALONONITRILE

MECHLORETHAMINE

MERCURY Delete
MESITYL OXIDE

METHACROLEIN DIACETATE e Help
KebdZ >bsZehrdb ijhahj aZ h"Z[bj o_fbdZebs_

GZdhg mki_rgh] h"Z[bjZ o_fbdZebthk ij lehatbekrdbd iMbgHZdZ
- [jabgZ b kf_j"m\zfz \_ljz

- \ezZ ghkl \Za"moZz

- 1 _fi_jZImjz

- KI_i_g h[eZ,ghklb

GZ kebpb km ijbdZazZgb ~beZehrdbl ijthjdlejiordib mAjizk f1ZjZ az h\m
kbfmeZpbem +_ ma_I| k_\_jhbklhqdBjZ hZ k [fabg’b §Z Zf[be_glZeghe |_fi

f& ijb h[eZgghklb h~" b \ez ghklb \Za"moz h~*
Atmospheric Options 2
Wind Epeedin: |7 Enots O mph © meternfuec  Help ,—
Wind s Inees = ME Esded deqress Mue of se=d jeg. ERE] Air Temperature is : |37 Dentec g S HERC _tIE.Ip_J
MAERFLCcnl e Rl s gk gty ] = = Stability Classis: Help |c a4 c oo &D sl Override
I= ol of eates yalue | F @ o
Inversion Height Options are : Help
E e Couniry = : i @ No Inversion  Inversion Present, ightis : ol
= ANban of Faqegt D7 Mgt Pubmphar -2 20] ; Height is : " meters
T Ogem Wkes
Select Humidity : Hel
Eebect Chsad Cover - Haly o ty . _Help_|
7= 3 o B &) =
7 OA *F estervalue ) Y
5 ; ; : n-1m r~ C C r" ™ OR & entervalue: [33 9
osnalein pansy e wet medium dry [0-100]
(e [T
QK I Cancnl OK | Cancel ‘

Kebdz >beZehrdb ijhahj aZ mghk f_E\ZjhZ2hrdbo ih”_r

1LPG #Liquid Petroleum Gasm ij_\h"m gZ kjikdb 4_algth g@=lgb ]Zk
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GZdhg mghkZ ih~zZ1ZdZ h f_|_hjhehphbffmkleh\bfZe g@beb_ gZ h~Z[bj
ba\hjZz b dhebqgbg_ fZIl_jbe_

- "bj_dlghbhtimgh \ZjbeZ[beZgdahhj_f bkljZ b\ZfZ
- ehd\z [zjz

- j_a_j\hzj

- p_\h\h~

GZ kebpb km ijbdZazZgb ~beZehrdb Zjzaddbh da\hithkhizkg  fZ1_jbe.
h\Ze ijbf_j» ma_| kn_jgb j_a_j\HZjjiZ_qgblt®yzZ &=l _qghf kl1Zfm kz
imdhibghf ijz\hm]Zhgh] rbjbg_ gz wzbgf ~"gmFP

s amtomaen [ Chmica Sate and Temperature

Bedec lank o]
nmw Help

e
Bt o T _.-?I " Unknown
{7 | Fﬂh‘@‘
1 . i Y
Enter the temperature within the tank:

e erveamms Help
— Ester pne of two values:

¥ - e, - @ Chemical stored at ambient temperature
diameier  1r g " et N1 1
¢ 2 ETE " Chemical stored at |37 degrees CF &c¢
%ﬁﬂ
\ ../' volume ok © B = u meters
o] o ot Sies

Lcuid o or Volume T

Enter the mass in the tank OR volume of the liquid Sedect the shape thal hest regaedents the shape ol
i unds the npt‘n_limuqlmh the pallutant is exiting
The mass in the tank is: 420 * tons[2,000 Ibs] i =,
 kilograms {"“'"_’} L =
\ ! ot
OR e
Enter liquid level OR volume 7 Clrcular spaming = Pactangular spening
_J T — " gallons
- e liqui i = imeting
is: " cubic feet
volume is: |797,367 } Opening lengih; =¥ et
5 & liters . A :
= & canl
" cubic meters Opening wiith: SeIEEE
meis
79.7 % full by volume 15 leak Baaigh a hole or sl pipefinlve?
~l " Hisle Shor plpeieabee
Cancel | Help | ok | e thetp
Height of the Tank Opening

/_—\ = | The bottom of the leak is:
lig.level 0 Cin Cft Cem ~ m

above the bottom of the tank
OR
Z‘ i % of the way to the top of

the tank

Cancel Help
KebdZ >beZehrdb ijhahj aZ mghk iWhzlZgZgh baXkgm bZ| jbe

GZdhg mghkZ ih”"Z1ZdZ h ba\hjm b djlbebq bjgle ZgBkig Z [ 1biz m~_kZ
M gZr_f ijbf_jm A:ehoZ3 ih” h\bf mk2WADKEf e Zygteevh _dkiehabe  gblb ]|
g_]1h kZfh hkeh[Z{ZfZ fZI|_jbs_m Zlfhkn_jm
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Wilometes
1.5

0

ometers

] @miter than 13000 pem (AEGL-3 [60 min])
@
greater than 17000 poen (AEGL.2 [0 min])

s
r
N,
5\3& o
—  wind Srection confidence lines A0

KebdZ —1jbdza A"beZ]jZfZ m]jh Z\ZfZ *mG= A _eme_ m]mrm

E:] Qreater than SSOO ppen (AEGL-S [50 mim])

KZ kebd  k_ +Zkgh \b~A_ Abf_gaHloh igikdhgZ_gherib dhgp _gljzZpbhezfz LC
hgbo dhe_ gh\_d fh*_ ~Z ih~rg_k_ KfZilighkgZhéheRZ GZ ih~jmq+m rbjbg_

f 1Zjz gz+"Z,_ f 1ZjzZ h~ f_gpbedeghzkfjhighkgZ ~hazZ [b k_ iheZ\b
ihAjmgem rbjbg_ h” hdh f 1Zjz [z, f_klzfmh _kZ ;ez]lh ih\br_gZz
dhgp_gljZpbezZ dhezZ fh _ baZa\Zlb hfZ\heghdkZ b XYmdgem rbjbg_ f_1Zj.
gZe"Z, f 1Zjz h~ f_klZ m~_kZ gba \_1Z]j

g; -_L| A——
L
Sttt ettt | - )

witad Erection canfidence lnes

Kebdz “libdza Abez]jzfz m]jh

Z\ZfZ AZiZ.b\Z ahgz

KZ kebd _  k_ «Zkgh \b”A_ ~bf_gabdh igkdWgZ -@ghin dibgp _gljZpbezfz

“mlh b pj\_gh h~ ~hf_]jzZgbpb EXd@haBight\z dhgp gZjZpbeZ L
k_ihsZ\beZ gZ ihAjmgem rbjbg_ hZeh@h__ f flaZjZgh® f_kIZ m~_kzZ
Ihl _gpbeZegh aziZ,b\Z dhgp_gijZpwZ ifBjmqimzbibg_ h~ hdh f 1zjz
9ZerZ, f 1ZjZ ha f_KkIZ mA_kzZ

KZ~Z «_ihlj_[gh ba\jrblb dhj_dpbe fm2Zdbd@jdZdh Kb k_ mjZ beZ
kbmeZpbsz iz, fZ fezaZ ijbebdhiZbkbbpPpFZLdZ=] a_j\hZjm20cmebqbg_

Sedecl the ghape thal hest fegaescnts the shape of
thee npening Mpesgh wiich the pollutant is exiting

Lo

A .

A ————

—
" Clrcular speeming @ Bectangular speseny
= " mzhes
opening lengtn: ¥ P
Opening widih; o = centimetary
=

la leak Banugh a hole or sl pipefale?

 Hale 7 Shor plpsieaben
k. | _ Comeal | _ Halp |

KebdZ Dhj dpbsz izjzf 1Zjz
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meters
400

wing

200 |

!

400 : - !
400 200 0 200 400 600
mecers
[] oreater than 10.0 kW/(sq m) (potentially lethal within 60 s.e:,-
pgreater then 5.0 kW/(1q m) (2nd degree burms within 60 sac
[] ogreater than 2.0 kW/{sq m) (paén within 60 sec)

Kebdz libdZa ~be Z“ZfZ mhh z\zrz IZ,_f_eraZ

KZ kebd_ k_ fh'_ azZzd,mqgblb *"Z [bed &k mB24melZ Mhf Zdkiehabe_
GZem]jh  _gbeZ ahgZ [b [beZ ij_qgbdZ ahgZ ImAadhph_kgZ]Z ~_IhgZpbe_ |
NZ mkfjlb k\_ dheb k_ m h\he ahgb gZ{mghikdZ gpd2¥2d _|hgZpbe_ [b [beZz
ij_ggbdZ hdh f_1Zjz gZj2WiBEXkjmdgaimgzj_qgbdZz f_1Zjz "mlZ ahgZ |
N lhgZpbe_ bazZab\ZeZ [heh\_ dh”elmQZ dhtbh[YynkgemZr

kilometers
2 — =

I-'r ":I wind
i 7 ' >

2 —t
2z i (4] i 2 3

kilometers

[[] greater than 10.0 kW/(sq m) (potentially lethal within &0 sec)
[ | greater than 5.0 KW/(sq m) (2nd degree burns within 60 sec)
] wgreater than 2.0 kW/{sq m}) (pain within 60 sec)

Kebdz ljbdZa "be Z]jZfZ m]Jh Z\ZfZ yE?<? _n_dzl

KZ kebd_ k_ fh'_ azZzd,mgblb "Z [bem jkemg\hvZ_HE&2v2a n_dZl|
GZem]jh" _gbeZ ahgZ [b [beZ ij_qgbdgdZ ahdZlzmZdpihe kgZ]Z ~ lhgZpbe_
“h\h,gZ "Z mkfjlb k\_ dheb k_ m h\¢pppbahgbhgk{phhdthkgZ kgzZ]Z "_IhgZpbe
ih"jmqgem ij_qgbdZ hdh f_1Zjz WZiZyhickdd ahggHbdZz f 1Zjz "mlz
[b kgZ]Z ~_lhgZpbe_ baZab\ZeZ [hleK_ ghrebmdad ldifebh”jmqgem

5.A:D4MQ:D

Baj amelZlZ kbfmeZpbe_ k_ <Zkghabp\bzZyb kkbd& m bfgbg@beZ
aZbklz \_ebdZ ij_IfZ ih "b\hilgm kjhjjBgimab_kdhebb\k m fhe gZeZa_ M h)
ihk_[Zg hk\jl gZ "b\hl_ ,m”b dheb hgb_dhefz~"kthhg aihkj_~ghe [ebabgb jZ
dZh b hg_ dheb b\ m [ebabgb h[2Zmgk\WZij_d_ kljZg_

M k\Zdhe h* bajz{ _g_ kbfmeZpbesh” iinkZA*b\hiZRdhkiZ *jlZz\Z dZh I
\_ebdbo fZl_jbeZegbo rl_1Z

MImrmem,b b IhdkbqgqgbZ "nheélbalLG+Hh bajZz Z<«Z kZfh m kemgZ-m bkim
Z, fZ h[eZdZ bkizZj_fZ AhgZ mimi{mZdZ ?hilkhdlebqgb] h f_1ZjZ h™ f_klZ
gba \_12Zj

Lhiehlgb _n_dlb \zZIlj_g_ ehil_ nhjfbjZ4ga_j\dkighabeRk? _n_dzI| [b
gZe+\br_ mlbpzZ+<Z bfZeb m hd\bjm ihkmjhlZIpZZ IfpbfDgZpbe dhfie_IlgZ jZnl
[b [beZ ihlimgh jZahj_gZ Ha[b,gh [bdb&h mJRlZz’g]gh dZh b jZ~gZ ahgZ K
Gh\h] Kz~Z Hrl_, fZ [bij_lji_eb b kihZf¢bghbdjZdNp  ahg_
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EBL?J:LMJ: )
> @ DZjzZ[Zkbe > 3ZAhdhe\lbrd< bgl_j\<bkbdZ3l _ogbqdZ rdhezZ kljmdh\gb
kim~A"beZ m Gh\hf KZ"m Gh\b KzZ~* ]
> @ DZjzZ[zZAkleéjmqgbd b I1Z[ebp_ ba aZrlbl<bhZ |hogjxpfdZ rdheZ Gh\b KZ

]
> @ KI_nzgheehjg_ klZgba_*ghkl ;_h]jz~ ‘heklj [ © hljz»

]
> @ ;bhjgZdi\ijZ\,Zf_o_fbekdbf jbabdhf b hkb]mjjahfhikZkbglhd gl jbez3
[5] http/Avww.karabasil.com
[6] http/Avww.tgotech.com/chlortainer/index.html
[7] http/Mvww.webstatsdomain.com/domains/chlorinescrubber.com/
[8] http/Avww.webstatsdomain.com/domains/chlorine leakdetectov.com
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ANALYSIS OF THE LABOUR ACCIDENTS

Ciprian Georgian DRAGOMIR Pavel KASA?, Anton Francisc SZASZ
ciprian.dragomir@inspectiamuncii.ro, pavel.kasait@imis.ro, anton.szasz@itmtimis.ro,

SUMMARY

Due tothe analysisperformedon labour accidents in the Timis Countgsulting in temporary
disability of the victimswe have been able to observe thst eventsccurredn awoodprocessing company
In this studywe presentand analyzeeight events occurrethetweenSeptember 2012nd May2013. In
making apostevent analysis we tried to highlight commoncharacteristic®f the 8eventsto preparesome
proposals fomeasures to prevesitmilar accidents

Keywords: health and safetgt work,eventlabour accident, victim

1. INTRODUCTION

Following thearalysis of the events leadirig temporary disabilty of the victims, produced during
the last nine months in the Timis County, we becawmware that most events were recorded at a wood
processing company.

In order to reduce the number of events followed by teanpalisabilties of the victims, we
performed an analysis of these labour accidents tlati@d between September 2012 and REH3.

In this period the chosen company held 8 events fetblwy temporary disability of the victims
This study aims to present an analysis of these @k proposals for actions to reduce their number.

2. COMPANY DESCRIPTION

The company is profiled on woodworking activities, ihgNACE - 1629. The main product is
finished wooden stick for ice-cream, coffee etc. Fadlitn terms of work equipment are suitable, the
company having machines and production lines sjmsaah the finished product.

IDERXU IRUFH UHTXLUHG LV SURYLGHGHIFVR H WI@RRIFRRWF BQG
contract with a temporary employment agency.

In general, an average of 160 employees works in thparmym organized in three shifts. The
structure of activity in terms of safety and health requinets, are according to the present labour
legislation, meaning they have an appointed workéerpal service for prevention and protection and a
Health and Safety Committee at work. The company pesftheregular trainings at the time of
employment, atthe actualworkplace and then regul@hg interval between periodic trainings was
established at 3 months.

3. DESCRIPTION OF EVENTS

3.1 EventNo.1.
Date of Event19/09/2012
Time: 02.45
Shift; 1l
Victim: Romanian citizen
Age: 21 years old;
Qualificationt economist technician;
Length of serviceb months;
Employed bytemporary work agency;
Work equipment involvedyrinding and miling machine;

! Ministry of Labor, Family, Social protection andtErly, Bucharest, ROMANIA
2 Labor Inspectorate of Timis County
3 Labor Inspectorate of Timis County
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How the accident happenest around 02.45 a.m., the worker noted that sawdastcoming out of the

miling machine. He stopped the machine from therobptinel, then removed the cap and inserted his hand

into the gap in order to clear the sawdust suctioa. tubue to inertia, the miling head was stil intimo,

and caused the injury.

Suffered consequencésaumatic superficial lesion of the index finger of lgfe hand.

The cause ofthe accidentsWKH ZRUNHUYY LQWHUYHQWQR QRRIQDWHRFP 80 H WLHD M WE

3.2 Event No.2.

Date of Event25/09/2012;

Time: 13.00;

Shift: I;

Victim: Romanian citizen;

Age: 20 years old;

Qualification IT specialist;

Length of serviceb months;

Employed bytemporary work agency

Work equipment involvedyrinding and miling machine

How the accident happeneit around 13.00, the worker noticed that at somet e wood-sticks were
emerging from their seat on the conveyor, on the pathesn the grinding and miling area. To remedy the
situation, the worker tried to catch and arrange thk stith his right hand without stopping the machine.
Suffered consequencdsaumatic amputation of the first phalanx of the reidtihger of his right hand.

The cause direct intervention of the worker for arranging the stickithout stopping the machine.

3.3 Event No.3.

Date of Even03/11/2012;

Time: 19.30;

Shift: II;

Victim: Romanian citizen;

Age: 22 years old;

Qualification machine operator;

Length of servicel7 days;

Employed bytemporary work agency;

Work equipment involvedyrinding and miling machine.

How the accident happene&t around 19.30, the worker noted that at one tenstjck was stuck to the edge
of the conveyor belt, which caused the other sticksetthrown off of the belt. In order to relieve the
blockage, the worker placed his right hand under thegbard, thus he was injured.

Suffered consequencdikaumatic lesions of left hand fingers.

The causedirect intervention of the worker to the conveyor beithout stopping the machine.

3.4. Event No.4.

Date of Event24/11/2012;

Time: 02.30;

Shift: ll1;

Victim: Romanian citizen;

Age: 44 years old;

Qualification crane operator;

Length of service2 months;

Employed bytemporary work agency;
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Work equipment involvedshipping container and PVC door - which was to bealled at the entrance of an
office.

How the accident happeneit around 02.30, the worker was handling an emptyaieer used for transport
and storage of the wood-sticks, with dimensions 00X800X790 mm, placed on four wheels for storage.
At one point, during these maneuvers, he left the a@f@ moving backwards, and with the heel of one foot
hit a PVC door that was leaning against the wall efridll. Due to the lower door coup received, the door
became unbalanced and fell, thus injuring the worker.

Suffered consequencaguries of the head.

The causecarelessness of the worker in handling containeresnhig lane of moving.

3.5. Event No.5.

Date of Eventl7/01/2013;

Time: 09.30;

Shift: I;

Victim: Romanian citizen;

Age: 38 years old;

Qualification machine operator;

Length of servicel3 months;

Employed bydirectly by the company;

Work equipment involvedintermediary wood sticks storage bunker

How the accident happenest around 09.30, the worker was maneuvering a matahet used to lock the
upper compartment on the way of the sticks). At onet s left hand reached the corner of a metal sheet
exiting from the wall.

Suffered consequencdsaumatic wound to the left hand thumb.

The causecarelessness of the worker in handiing the metahetbf the storage bunker.

3.6. Event No.6.

Date of Event11/03/2013;

Time: 05.30;

Shift; 111;

Victim: Romanian citizen;

Age: 57 years old;

Qualification machine operator;

Length of servicel0 months;

Employed bydirectly by the company;

Work equipment involvedselection machine area

How the accident happenést around 05.30, the worker was in the feeding areaeaétjuipment,
supervising its proper functioning. At one point heeslied the feed zone clogging, turned to the control
panel and stopped the machine. Due to the russtuhebled and collapsed on the floor, injuring himskeif.
the machine area the floor is leveled without gap®lesh

Suffered consequencdsaumatic lesions in his right hand and forearm fracture.

The causecareless moving around of the worker.

3.7 Event No.7.

Date of Event26/03/2013;
Time: 16.30;

Shift: II;

Victim: Romanian citizen;
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Age: 26 years old;

Qualification machine operator;

Length of serviced months;

Employed bytemporary work agency;

Work equipment involvedpunching machine and scrap conveyer bett.

How the accident happenetit around 16.30, the worker was maneuvering metalgplaged in stamping
foils (veneer result in progress), and checking the tranepthe wood waste conveyor to the shredder. At
one point, he noticed that the tape transporting evaghe shredder, jammed. Wanting to unblock the
carrier, the worker inserted his right hand in order to renioe waste producing the blocking, when the
hand was caught and injured.

Suffered consequencdle victim suffered ligament stretching in right hand.

The causentervention of the worker on the conveyor belt withstopping the functioning beforehand.

3.8 Event No.8.

Date of Eventl12/05/2013;

Time: 08.30;

Shift: I;

Victim: Romanian citizen;

Age: 29 years old;

Qualification machine operator;

Length of service8 months;

Employed bydirectly by the company;
Work equipment involvedselecting machine

How the accident happenebtihe worker opened the protective cap from the milinga &oecleaning. Once
UHVWDUWHG LQ Wit His3&fthand bufon, B&téeld to remove a stidtk the right hand,
getting injured.

Suffered consequencésaumatic lesions and injury in his right hand indieger.

The causentervention of the worker while the machine was fionatg.

4. RESULT ANALYSIS
4.1.Time when events happened

N whon Shift Time when
ev happened shift begins
E.l 02.45 1" 5
E.2 13.00 I 7
E.3 19.30 I 5
E4 02.30 1" 4
E.5 09.30 I 3
E.6 05.30 1" 7
E.7 16.30 Il 2
E.8 08.30 I 2

Fig.1
As one can see inthe above table (fig.1), most evergpibe ned in the third shift, that is 3

events. Regarding the time when shift begins, two accidks happend after 7 hours, also two events
after 5 and respectively 2 hours.
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4.2.Information about victims

lgl\r/. Age Profession* Length in service
E.1. 21 unqualified 5 months
E.2. 20 unqualified 5 months
E.3. 22 ungualified 17 days
E.4. 44 unqualified 2 months
E.5. 38 ungualified 13 months
E.6. 57 ungualified 10 months
E.7. 26 ungualified 9 months
E.8. 29 unqualified 8 months
*-qualified in the area of woodworking or unqualified (other profe ssions)
Fig.2

JURP WKH WDEOH DERYH ILJ WHEWHOQMUDW LSPURVLOHI RH FWKH
years ofage, without a qualification in the woodworkig area and with a length in service of 6,5
months.

4.3. Information about working tools
In all the cases presented, where working tools whe mrevolved at the times the events happened, these
where in appropriate conditions, fitte d with ne cessary prote ctors and in normal functional condition

4.4. Main reasons for the events happening

Nr. ev. Main reason Cod RFLA *
E.1. Intervention upon the
machine running 2302
E.2. Intervention upon the
machine running 2302
E.3. Intervention upon the 23.02
machine running
E.4. Inappropriate handling 23-03
E.5. Inappropriate handling 2303
E.6. Hurrying when walking 2315
E.7. Intervention upon the 23.02
machine running
E.8. Intervention upon the
machine running 2302

*Registation form for labour accidents
Fig.3

As one can see in the above table (fig.3), the main re@ador events happening, in five instances
ZDV WKH YLFWLPYV LQWHUYHQWLRQJXISRQWZRHLBRD MKDLQHHXKZDW LK
handling and in one instance was be cause of hurngnvhen walking.

5. PROPOSED MEASURED FOR THE PREVENTION OF SIMILAR EVENTS HAPPEN

As aresult of what was presented in the previous chigg, for the prevention of other similar

events to happen, we recommend the following measures:

a) Compulsory participation of the unqualified labours (in the area of woodworking) who will
use machines and tools for wood manufacturing to a atast 10-15 hours course in wood
technology area and subarea.

b) Atthe periodical training should be well emphasized ta technology and work discipline as
well as the consequences of not complying to them.
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c) The time between the two periodical training should be adne month, not two months as it
is done at present.

d) Closer supervisionby V X S H Ukadrer§ \éespecially those newly e mployed.

e) Increasing interest and stimulate workerson health and safety issues at work;

f) Reducing stress at work
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IDENTIFICATION COMBUSTIBLE COMPONENTS BY RAMAN
SPECTROSCOPY METHOD.

Kazakova Nadezhda Rashidovnbanov Alexey Viadimirovich, lvakhnyuk Grigory Konstantinovich

1. INTRODUCTION

Identification combustible components on the oil gjad industrial facilties areone of the topical
issues in sourcesdetermination of emergency or unawtierimission of petroleum products[1].Modern
methods of detection and identification of combustéteironment and materials are limited by the timing
parameters and biodegradation processes conditioas;aiglitions of hydrocarbon energy, which can blunt
the effectiveness.

To make the exact and accurate identification sourcéieeaind emergency situatonW IV VXJJHV W
to use the Raman spectroscopy method (Raman spectrpscopy

The essence of this method is registering of spectealdcattered by the specimen in liquid,solid or
gaseous state.The spectrum corresponds to specifitiorisduster of atomsincorporated into the objects
for analysis. This allows easier to get both quaniiaand qualtative information about the objects for
analysis. Also makes it possible to interpret thecspen, use thespectrum library and the data processing
using computer methods for the quantitative analysis[2].

AnalysisoftheobjectsbyRamanspectroscopyallow with gh tgonfidence level to determine the
certain types of hydrocarbons and petroleum producteietvironment[3, 4].

Anewmethodofidentificationsources of combustible enwrent using Raman spectroscopy
areactivelydevelopedinSt. Petersburg University of Stkie Service of EMERCOM of Russia.
Theessenceofthismethodisresearchanddetectionpeculiagectrisp to  substances that are not
undergodegradation over long time periods.Alsothisnaetloovscreating databases needed to practical use
of this method.

Figures 1 and 2 shows peculiar spectrum toethyl dlcehd kerosene A,obtained in the
analysisoftheobjects on a mica substrate to laseranithvelength of 532 nm.

.-,u.vm:,v Ethanol

Ramao it 1o

1025 875 -728 383 435 298 160 -23 112 245 376 S05 632 758 331 1003 1123 1242 1359 1474 1583 1700

Fig.1. Raman spectia ethanolon a micasubstrate.

1 st. Petersburg University of State Fire ServiGe@dERCOM of Russia
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Mansity, Kerosene
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1025 -882 -740 -601 -d64 -328 -195 -63 66 194 320 445 567 688 BOM 925 1042 1156 1269 1381 1491 1600 1707

Fig.2. Raman spectiaf keroseneon a micasubstrate.

The use of Raman spectroscopy for the identification esugf combustible environmentunder
different conditionsto reducing the risk of inflammationdadeveloping of large fire and emergency
situations at the facilties of chemical industry piciéin and transportation of oil and petroleum products.
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KZ\j_f_gb k\_1 dzZjzdl_jbr_ gZlebhkhjzjkliheigXxlbo dZh \Zgj_"~g_ kblmZpbe_
IZzd\h] klZfZ k_ ~_ehf gZeZab m ijkjthiklb fib flZ ogbly dhfe\_,b "_h k_ gZeZadlgbn gh\_«
agZfzZ dhe_ hg ihk_~me_ h h”j_{_gbf *kbZ\Zf7_kAhgikfh™ kmrlbgkdh] agZzgz+Z az i
j_Zlh\Zf_ m \Zgj_"gbf kbimZpbeZfZdzb\gahl dhéglZzfZiblZeZ h*j_{memfm b_ebdhe
h[jZzah\Zf_ >ZgZrfb iZjpbeZegb ijbkimlbptb\hbfZdjhd2hfZ_amelzZl \_ebdb [jhe ke
g_Z~_d\Zlgh] h~rghkz ij_fzZ kbkl_fm &Zzzlebh_bbikt+ZkE§dZfighf b ]Jjmighf j_Zih\Zfm m
kblmzZpbezfz

D,mgg_ j_qb \Zgj_"g_ kblmzZpbe_\4f\ gpbeZ h[jZah
THE IMPORTANCE OF EDUCATION FOR QUALITY EMERGENCY
MANAGEMENT
SUMMARY :

The modern world is characterized by a sharp ngisk identified as emergencies. The cause ofdbigdition
is mostly found in nature and technical systemg,ast of it is in man, and the amount of knowledgehas about
certain phenomen. Knowledge is a resource essefoiiaprevention and emergency response. The quality
knowledge, human capital, determined to a largergxtlearning and education. Today's piecemealcgmbr to this
issue has resulted in many cases of improperaoeklhiip to the system of protection and rescue dsawendividual
and group actions in emergency situations.

Keywords: emergency, prevention, education

1. <:GJ?>G? KBLM:PBB#3:F B D:J:DL?JBKLBD?

GzZij_~"Zd ,m”~kdh] ~jmri\Z gZ k\bf ih,dfZ_ nbf&l beagdaihl\_,Zf_ [eZ]hkIZf z
hljhfg_ g_]1ZIb\g_ _n_dl_ ih [_a[_"dhklb NjmsIADjhkgbo g_kj_,Z o_fbekdb
ijhp_kZ dhebfZ b g_ agZfh majhd Aid4fhebmhkm”rRdm k\Zdh”*g_\gbpm

11. GzZklZgZd b ihezZf \Zgj_"gbo kbImZpb-«z

K\Zdh~g_\gb "h]Z{Z+<b gZ jZaebqgblbdhkzQadibfZihgZ akheitrk ~Z km \Zgj_"g_
klZegh ijbkmlg_ b \jr_ i_jfZg_glgb mlbpZmr4¥Z gZagbg_ Majhqggbpb g_kj.
bo azZo\ZlZem km jZaebqgblb ijbjh*agib lijlomhlethrdb olgdpmb”™ glb ~h]Z{Z+b
mke_~ ,m~kd_ ]j_rd_ bl >Zde_ gjafhybo kbkhwgplirZ\ZKm m ~h]zZ{Z+bfZ
klZfbfZ beb bgl_jZdpbeZfZ dheb gZ'lg_h\@jmi hahb\ghk\ B fdh

<Zgj_"g_ kblmZpbes_ij_"klZ\,Zem KkIZNkImignHAZiedhgkdh] AghjfZegh]s
Aimri\Z bazalZgh ~"h]zZ{Z+bfzZ \_ebdBizbpbkljddIbhgihfiZzdk _ iZjZebr_ nmgdp
Ajmrl\_gh] kbkl_fz a_f,_ beb f_gh] "kmzZgZ mmikf 4\gp_ "b\hlzZ klzZgh\g
jZazjzfz bfh\bg_ fZl_jbeZegbo ~h[Z\Eg b “b\dl@plakjZ gZ jZaebqgbl_ m
ihke_"bp_ \Zgj_"gbo kblmZpbez hgdzZbZAtmjbkZidfioflsgadmrm~ rkd_ “jI\_ b
fZl_jbeZegZ jZaZjZfZ iZ klh]Z b m_ébgnZ elygim gpi@dZgggk!| ih “jmri\h m p_et
lheZf b deZkbnbdZpbem \Zgj_"gbo kiblmZpb\Z zhijZzaebmbl_ \jkl_ hiZkghk
mljh zZ\Zem [_a[_"ghkl b dhe_ majjbdh®Zg_| "ogikd\hfbeb ~ _eZlghr,m i
nzdlhjz fhlm ~Z ~h\_~m ~h \Zgj_"g_{ kdhm2zppelhjgzb hXoh*gh Ihf_ d
j_~h\gbf zdlIb\ghklbfz ij_\_glb\gbf hjmjdfb\gbf fth]M kij_qgblb b hideh
ihke_"bp_ baZalZg_ hizkghklbfz hig~zh[lblZfmh WdiZjgghklj \Zgj_"g_ kblmz
jZaebqgbl_ \_ebqgbg_ hiZzkghklb h" ~Am]ZN%Zj+Z dbtb htheghklbfz ~zZ ij_jz

YMgb\_jabl | h”[jZzg_ <hesgZ ZdZ™ _fbez
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\Zgj_"g_ kblmZpbe_ kZ jZaebgblbf ihkklZ\hgZmzZ ihig_[Zig baZah\ azZ *h
hr*emdZ m kbkl_fm azZrlbl_ b kiZkZ\ZK]Zkkah fZ km[e_dl

Ilhk _[gm iZ°fm aZkem me_ ~ nbgbpbzZzZ Medholfe bogjgZmm kbimZpbem |j
ihke _~bpm dZzZlZkljhnz3 Z ~ _nbgbrm <ZkidZhnhAbpapbhfypkZfZz ~jmri\Z
ijhmajhdme_ m~Akd_ fZl_jbeZeg_ ]mijbljth*ghébhdmiblgdZ gbf_ k_ hg_fh]
e Nghe a_f,b ~Z dhjbklb k\he_ j knb\hlzZam hikhZgghle kj ~bgb” M kdez”
N nbgbpbehf gbkm k\b ih"Zjb a_f,hbelxbbg”RIjbbkdb Zdpb”_glb dzZlzZkl
kZfh hgb dheb ij \ZabeZa_ fhlm,ghkdIghmjriZdmeZ XéZkllblbf dZiZpbl_IbfZ
lh]Z «_ ijbgm{_gh ~Z 1jZz b ihfh, "jm{JlogZjmfg_dd¥2 f*gbp_ > @

12.1_jp_ipbeZ \Zgj_"gbo kblmZpbeZ

<_ebdb «_ [jhe ZmlhjZ dheb ihdmyZ\K\emMZ"ZhhEfZkHgj_1g_ kbImZpbe_ Z i:
fbf b jzZzaljzgbq_fzZ rlz «_kl_ Z ridblghepb¥ZgjQbgZ gbpzZ «_ ~Z ihe_"bgl
ihezZ\_ gZklZem b bazZah\m h”*j_{_ o ghkd_#lbihjbglz b~ [ a h[abjz gz \_e!
ihke_"bpz Zdlb\bjZzem k_ kkiZkZ&Zfblbel ihe _~bgpb dheb bfZmm _dZiZpb
ihfh, <_ebqbgZ lj_gmlgbo ihke_"bpzZhgbo dbAb KmZijdhji_eb *_eh\Zf_ g_
"hl1Z{Z<Z Zeb bo gZ bklb gZqbg g gpth dhsB\ghkmihy Nib eb ~"h]zZ{Z+ dZh ¢
kbkl_fzZ azrlbl_ b kizkz\zZfz KZ Ih]'Jk{Z*lDd gXtktZgbg_ ihke_"bp_ fh]
ImfZg_ dZh bgpb”_gl dZlZkljhnzZ bdjl@aga kibNZdApbekemqgZe+_\bfZz +_ g
mklZgh\blb «Zkgm ~_fZjdZpbhgm ebogb Zlfezf ¥ \dpxgh* hg i_jp_ipbe_ ih
beb kljmqgbo kem'[b ihklhe_, klZff gh 6Z jaZetebqgid_ gZqbg_ AZ\l
i_jp_ipbe_ jZaebqgblbo km[e_dZlZ fHIm/.bkkbgdphZza&iddqlfz Zeb alZgbqgl
\Zgj_"g_ kblmzpbe_ m kfbkem azdhgpbkzizgjgZigbZekbliz"Z +_ ijhlezZkl
hjlzg H\Ze fhf_gzl o_ \_hfzZ [blZgijZ2XgZhebpXgpZ hbkm[e_dl_ kbkl_fZ a
kKizkz\zfz "Z ijbklmi_ kzZfhihfh,b bphfz,b " mhez&dz kljmggbo hj]Zgz

lj_~"mabfzf_ |1Zd\bo Zdpb«zfh bhlzfh Zdh km hkihkh[,_gb a®oijm Zf
\brh\zZ kzfhihfh,b b ihfh,b j_ZgbfzZpbjpz BZYeZq_ fh Z bke M k\Zdhf

kemqgZem ihdmrZeb fhlm ~Z [m"mhlmahr*gb,b gebzbb¥Yga ihke_ "bp_

2. D<:EBL?L M <:GJ?>GBF KBLM:PB3:F:

H[abjhf gZ kbkl_fkdb dzjzdl_j mijz\,BIfiZZ pbeffZgbf_kioh~Zg «_ h*j_{_g
d\Zebl _1Z kbkl_fZ mijz\,ZfZ jZ"b temaptZ g\Zj kbkbaizp
2.1.D\Zebl_| djha mijz\,Zf_ jbabdhf

Pb, mijz\,Z2fz \zZgj_"gbf kbilmZpbezfzZh#_ kij_qbjlb\ ggkdizZzgzd \Zgj_"~g_ kbl
kij_fgh j_Z]h\ZIb m kemqZem "Z gZXk{lZzg_>2dg_ "gbl\hhdlb mkeh\_ m d
djblbggb j_kmjkb hjlZgbazZpbe_ ~Z fiorf’bih dalgib\gbf ghke_"bpzfz H\.
ijbkImi bfiebpbjz ~Z «_ mjz\,Zzf_ \zgjfZ gbkfkploZphe [_a[_"ghklb hjlZg
H[abjhf ~Z e«  rbjhd ki_dlZj hiZzkghlallb ®ddbklbj hljl]ZgbazZpbe_ b ~Z h g_d
fbgbfZegZ agzZfz |_"fZ hjlj]ZgbazZpl glbmbldfZpbgd e "~bgbo hiZzkghklb
dzZdh b aZrlh gZklZem b dZdh k_"da\leZsmj "B ZWlig\ghklb dhebfzZz ,_h
gZfZfm fhlm,m baeh _ghkl j_kmjkZ bgZfZlb\ghfmikh&l *gZzklZgdZ g_]Z
A"hlz{Z+zZ b ijhp_gZ fboh\bo bfebdZpb+Xblglzd jkkmjlg gbba\_kghklb :gZ
mijzZ\,Zf_ Ibf fhlm,ghklbfzZ «_ kzZ*j"ZghabdmfijZH[ApHphf ~Z jbabd ij_lihklz
ihklhezf_  h~j_{_gh] ijhp_glZ agZfZhhzrdijzZd{zpbkZZzgdZ b fhlm,bf ihke_"
eh]lbggh «_ ~Z mijz\,Zf_ jbabdhf \hZpzdZIBkA\A)ZEml ilZ hj]ZgbaZpbhgh]
kz~j"Zgbo m [_a[_"ghklb hj]ZgbaZpbe_ > @ > @

M fh”_jghe | _hjbeb jbabd k_ ihkfzZIl4XikdZjlZaebhfgblbg_amelbjZzeh kI\ZjZf_
| _hjbezZz h jbabdm 1Ihk_[gh f_klh aZmlkbfdZmbedhfihe'jdkgg kzZ \_,bf [jhe_f
M IZd\_ kbImZpbe_ beb hdheghklblkiZpZem XA "hgZ{Keb m \Zgj_~"gbf ki
fhlm ~Z k_ gZ{m m klZfm ba\_kghkkhklpbabdabd ¢¢Zbahez\Z - \_aZg az
> @ Jbabd ij_~klz\,Z fhlm,ghkl gZkIWdEZZZ \WZ §j amgdllophfz h~j_{_gbf g_]
ihke_~bpzfz H\Zd\h h?j_{_f_ mdZdmbalmdZ dhfkeengghk \Zgj_"gbo kbl
k\_1Z a[h] ihklhezfZ g_ba\_kghklb g iQaglZAgdsm bjjda\heZ \Zgj_"g_ kb
kemqgZem \Zgj_"gbo kblmZpbez \_hfZzZ\kZglz fijlkkiMZAaZmathbdZ h~ghkgh
km[e_dlb\gZ b h[e_dlb\gZ ~bf_gabeghfMb/ijbeh]lglZ\gbpZ ~Z km jZaebqgb
\Zgj_"gbo kbimZpbez Z kZfbf Ibf bdzZbdZethihghkl yba_kljmdh \_,Z
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ljhp_fb\Zf_ jbabdzZ «_ ijhp_kgh] dZjzdl pZ Wd\dkgtbnbgZpbem jbabdzZ h*j
\_jh\Zlgh, b ihke_"bpzZ gzZklzgdz \Zighp  "khijhrph]EZ{Z4babdzZz h” \Zgj_"gbo
ihgbf_ b”_glbnbdZpbehf b ko\ZIZf _ feXZgKZ¥dhlijBhhk{IXh \Zgj_~gh] ~h]Zz
bfiebpbjz \zZgj_~gm kblmZpbem \_, fihghhedihf_ gpm¥edgi\Zem,b ijZ\g_
:gZebahf _e f_gzIlzZ \Zgj_"gh] "h]z{BvZIglzlx gBkkigdZ b ihke_"bp_ j_Z
"h[beZ k_ \_ebgbgzZ gb\h jbabdz H~"kb{ggkehbehdijy jihekdtdeZf hiZzkghklb
"h]lzZ{Z+Z kZ ijhp_f_ghf \_jh\Zlgh,hfmgbklihkefZ2bpZhd > @ ljhp_fb\Zf _
gbdZdh g_ ebfblbjz \j f_ gzZklzZzgdzZz\ZZggb ahd qhdg{dh _ ~Z mlbg_ gZ ih
Keh  _ghkl ijhp_kZ ijhp_g_ jbabdzZ e« r,m)\Z{gjgZgbhehkbgmnzZpbeZ dZh ihezZ\_
gbe "gZ \Zgj_"9gZ kblmZpbezZ gbe JkiZjhlkah] g H” glZz*ghh]Z{Z+<Z b g fZ
ihke_~bp_ ~"_eh\ZfzZ gZ rlb,_g_ \j_"ghklbzfKipghp gk ijhfp_g_ jbabdz ij_"k
keh g b \br_~bf_gabhgZeZg ijhp_k bkImjBfaz bgbZBZ fim ijh[e_fZ MijzZ\,Z
jbabdhf fhjz ~Z bfzZz hjl]ZgbaZpbhgb bjijhpakdbfdZZmijZ\,Z m lhdm mij.
hklZebf ijhp_kbfZ m hj]j]ZgbaZpbeb Ppiade badWreblbz dizth aZk_[Zg ijhr
MijzZ\,Zf _jbabdhf k_ kZklheb h” g "dhébdhf nZehgl dKHZ mijzZ\,ZfZ jbab
ljhp_gZ jbabdz Lj_IfZg jbabdZz d Dfmgkbu &l Zipetze b b ljz, _f_ b ij
dhgljheZz

22.D\Zebl | djha ijbf_gm klzgrzjrz
Kbkl_f d\Zebl _1Z m ijhp_kbfZ «_ ~_ nis@uodiQualty mazgement Hk gh\gb pb,

d\Zebl_1Z «_kl_ j_ZebaZpb+zZ ihklB\m @ a\hoki\Z dhjbkgbdZ Ijhp_k mij
\Zgj_~gbf kbimzZpbezfz +_1zdh{_ e« dhzgfhre ijipzZiebl m g_hioh”"Zg M
ijhp_kbfz d\Zebl I ij _~klZ\,Z \jomgkOphf\jgZ &heki® hghkl kZfbo ihsZ\Z b ~h

Dhgp_ipbez mijz\,Zzfz \zZgj_"gbf kbImAgbeHEjffjZgbagglasmf_b | ZebaZpb:
jZaebqgblbo ijhp_"mjz km[e_dZIZ pbZHt+B\phbklbhijaZz\jr_Idm \Zgj_"gbo kb
Hlabjhf ~Z m ij_\_gpbeb b j_Z]Ih\Zfmaxb\Zg_ "mg_Kblmem kZfh kljmqc
g_hioh”gh «_ bal]jZz”blb ijhp_"mj_ &gZipbemfrmb hdhhgbaZpbem k\bo mq_kgl
GZ\_"_gh Dbfiebpbjz h”j_{_g_ ij_"mklebhk] BijabdFkz§zZgj_"gbf kbimZy
[5]:

Ihklhez f z~ _d\Zlg_ e_]lbkeZlb\_

F_{mbgklblmpbhgZegZ kljmqgZ b |_ogbqgdzZ kzjz~fZz

GZmqggh bkljz b\Zqdb jz~

Hirl _ b ijhn_kbhgZegh h[jZzah\Zf_ b

FZl_jbeZegh | _ogbqdZ ih~jrdz
GZ\_"_gb zZki_dlb ij_~klz\,Zem |_f_,fZnédZkglZ\ k|l \Zgj_~gbf kblmzp
?nbdzkzg h”]h\hj gZ gZ\_~ _g_ bazZzahim mMYeeen amlfgidédtfcofnmand system-
ICS h~rghkgh kbkl_f_ azZ jmdh\h{_f_ fZzgj>r@bf>"@]2{Zpbaebqgblbf \Zg
kbilmzZpbezfz k_ ihdZazZeh ~Z ihklhkbzZAZdBdIn [ijjhep gkhhmijz\,ZfZ dZzZh
g__nbdZkgb dhfzZg~rgb bkl_fb ehrzZz hgfnggikdZ poeZ"bgZphZ b ]jmiZz g_Z
ieZgbjzf_ Iblj*nhebh ijh[e_fzZ mijz\,Z2fzZ \Zgj_"gbhdabth\ZpB«Z&Z ij_\Zab{
gZ f_{mgzZjh~rghf gb\hm djha “hghr_fZjZaebqgblbo klZg
ljhp_k mijz\,ZfZ jbabdhf «_ ij_ihjmdS@ 3k0A@RIZK ghednagement dhebf Kk _
AN _pbrgh gzZ\hA_ nZa_ mijz\,Z2fZ b hg"dbXdghhpb,kXbmihzZ\,ZfZ jbabdhf o
br_glbnbdmbqgodj 1Zqd_ m ijhp_km mijz\,Z2fz \zZftg _"Yggf MNobI\m zra\zelz h,
gZklzZgdB]mm,_ihke_~bp_ |1Zd\bo "h]Z{Z+Z bfZjf ihptq\Flghboaf_jZ
KIl1Zg"4$0/PAS ? >jmrl\_gZ [_a[-Mighkl\h azZ ijbijz\ghkl gZ bgpb”_gl
mijzZ\,Zf_ dhglbgmbl_Ihf ht_jZpbAg h™ gZ+\Z gbebo klZg~rZjr*@Abygzh\he h[
h\h] klzg”rzZj~rZ +_ ieZgbjZf_ h”"]h\hizZjdgbdgbamphbje \_@lb\ghf beb dmjZ
kfbkem kZ pb,_f ~Z k_ k\_"m gZ gZdalf\b hhllopnbf bjkfZfb ~jmri\_gb ]n
hg Ij_[Z2 ~Z [m”_ ijhfh\bkZg b ijbagEN_dZhhf]hdBjdhkkr 1Th ~_rZ\Zfm bgpk
hjlZzgbazZpbez I|j_[Z "~Z ieZgbjz dhhi_hglpbazipbezid]lof Zg]Z h\Zfm ,m
nbabgdbo j_kmjkZ g_ihoh”gbo azZ diglbgmppbeXhiklAlhg rlh j_kmjkb c
aZol_\Zem m h”]Jh\hjm m oblgbf kblmZpbgZkizabd]lmgh zjZkihj_{_gb b ihin
hrghkm gZ kblZmpbem LZdh{_ < ZgpbhnohWhHhtkAajZ {mpZgba Zdl_jbfz azZe+_-
ij\b ijbl_,b m ihfh, b f_gbf azZbg_j_kKh\ZdBilgljbgZfm ,m~kdbf b fZIl_jbe.
Zki_dlbfz kzjz*f_ > @
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Gh\beb klZg”"Zj» m h[eZklb \Zgj_"giB0 22BPhSJopietad seclity 2 Emergency

management2 Requirements for incident response Kmrlbgz klzZg”~zZj~Z «_kl_ ij_pbagh ~_
| _jfbgheh]be_ ijhp_"mjzZz b klZfzZ azpb” zZdh\Z fK\ZgZkelhg_ghkl _eZ[hjbj
ij_loh~rghf |_dklm bfiebpbjz ihlj_[m &zZkl@g®ZjfZ b\hz» ij_fz f_]1h\

ij_hihjmdzfz m pb,m hezZdrzZ\ZfZ ihkeAzZklimkggh? mjz\,Z2fZ m \Zgj_-
kbimzpbezZfZ m a_f,b Zeb b m ij_dh]jZgbqghe kZjZ"fb

3. H;J:AH<:57? M NMGDPB3B D<:EBL?L: MI1J:<4:5: <:GJ?>GBF
KBLM:PB3:F:

M \_ebdhf [jhem kemqgZe+_\Z fhlm,Z{Ze+ ijbihbgZ\b diqd_ bfZem ihezZ\g_ F
mdZamem gZ fhlm,ghkl gZklZgdZ gh]gHh\gbsd bhkle\htgmzkj ~bgm beb fZI
kj_~kI\Z lj_ihagzZ\Zf_ 1Zd\bo dZjZd- jpERIlfdbDd bemlbpz\_rlZ\Zf_ h fbf.
fhlm,_ Zdh k_ g_ ihagZem fboh\therdabhpbelgZghty jiihdmm, ihke_~bp_ b
ij_ihagzZ\Zf_ fhlm ~Z ba\jr_ kZfh ebp@ZdBdd ilZid\dbmdimeZ\ZfZ AgZfZ dt
hfm]m,zZ\Zem klbgm k_ djha h[jZahhZ,fZ\Z h[maz H krZhfk ihkeh\Z ba h]
[_a[_"ghklb b \Zgj_"~gbo kblmzZpbez

31.NhjfZegh h[jZah\Zf _

| _jp_ipbeZ hiZzkghklb mhirl_ Z gZjkiglbhZ pbedj NH@¢bd,mqggh] «_ agzZqzZ-+z
ij_ithagz\zf_ b ij_\_gpbem <Zgj_"gihklblfZpbrieblZiZem gz hizkghkl
“Zehk!l Im[bld_ K\_ gZ\_~_gh km hk_h&ZZ&bbthem &hjZomZ m \_ebdhf [jhe
b iZzgbdm KljZzo dh® ;m”b m mkeh\imfeZ kgikiglhkidp im[mK\_ ebqgghklb b n
ba[beZ dhe_dlb\gzZz k\_kl Z g_klzZfhdbdlkpljhedelthgjzkkgz]Zz fhjZeghkl >
\br_ hdj_,_ dzZ hg_db\Zfm ihfh,b kZ kgzkglb P @jKI§Zo b Zgdkbhaghkl
ihdj_lzqb ihgZrzfz ,m”~b b mim,b\ZfZ mg_kjmimgb>Zdeéb i_jpbibjZem hi:
mljh>zZ\zf_ b \_jh\ZIigh km k\_kgb h,gljfrk kihejzVzh ia %] ljh[e_f gZklz
fhf_glm dz”~ [j_[Z ~Z j_Z]lmem b ijbf fh_zdrh\dhklbfagd ijm zZf_ ihfh,b kd
balezq_f_ b ke K\b ijbizrgbpb ]jmlij_[dBemoZ ffZ+i gZgbgbfZ ihkImiz:
ji_Zlh\zZzfz ihklZem ~h~Zlgb ijh[e_fi_Z]mzZrkghRkmfbjggh b fhim ~Z baZzZat
kK_[_ beb “jm]bo ,m~"b b baZah\m k_dmgiZjgh lpdH&bbhhy_

Ba gZ\_"_gbo gbf_gbpzZ k_ ezZdh aZdhkgmegb ~Kmelbgkgdbfnzdlhj ij_\_
\Zgj_"gbo "h]z{Z<Z b \Zgj_"gbo kblanfZzpbhlag b K| bz g¢lbdagh]m h~*ghkgh dj
nhjfZegh h[jZzah\Zf_ m rdhekdhf h[jZatpglgZlkikkl Fede gZ i_jfZg_glc
h[jZah\ZfZ b "“h[beZfZ bgnhjfZpbeZ pkohGdljifheagBkdm 2 ~_|_ m ij_"rdhe
jZghf rdhekdhf majzZzklm g_ agZ fghlhkghddbgbrilzdrh ki  kzZh[jZ,Z-
e f_glzjg_ g_ih]lh~_ Dbke JZa\beZ f[_ak\ "k b ihjLvm b h[z\_azfz

[_a[_"ghklb b ihlj_[b [_a[_"ghklb knb djZeqgb m&\Z.4lfZ |1Zd\bo bgnhj
h~rghkgh hirl_ dmelmj_ [_a[_"ghklb D gpkij bamgZZVZAi_ h\_ ijh[e_fZlbd_
\br_] hkgh\gh] b kj_~f_] h[jZzah\Zfz > @

Ki_~f_ h[jzah\zf_ g_ ihk\_,me_ ~h\hfh kiZInfiZpb2gfz*ghkbf m ~_em rdt

\jr_ h[jZah\Zf_ ijbiz~gbdZ ki_pbeZebadl\hjba&pbem>@ <_hfz \Z gh \j_
Zki_dlZ mk\zZ+zZfZ ijZdlbggbo agZf zZghm kilexkpbeXZgj KI_ kj_"~f_ h[jZa
h\hf i_jbh"m iheZagbpb rdhezZz fhim ZdlbggbklI\me@fh b "Z \_hfzZ d\Zek
mk\he ijZdlbggZ agZfz LZd\Z agidAg2bflh]igh"gZ (imBnasd ba[hj [mM*m,bo aZ
lhlj_[m azZ m\h{_f_f kzZ"j Z+«Z ba h[edkI\Zdj &gboghkdlbmZpbez ij_ihag
h[jZah\g_ b -gkmnid@gh\Zqd_ mklZgh\_ m a_f,b gZ mZdimbk]jakldhh\bgb\h
mklZgh\Z km mkf_j_gb gZ jZa\bezZffZ hirlthadhdgZ ZXZdilndbfZ1jZzf_ b bkljz"
iheZ\Z \_aZgbo aZ \Zgj_"~g_ kblmZpbe_

AgZfzZ 9gZ k\bf gb\hbfZ h[jZzah\ZfZ flydpZhkZbkmgKbkl mkZ]eZr _gZ kZ e
ij_\_gpbe_ hiZzkgbo ihezZ\Z b "h]zZ{Z+*D KGZAhl4s Z)b4dD§_ gZ \Zgj_"g_ kbl
[mMm~_ d\Zebl_Ilgbe_ b m j_Zeghf \j_f_gm

32.G_nhjfZegh h[jZah\Zf _

B m gZe<b”"_egbebf kbimZpbezfzZz dzplzhdbkij kdkjgh &igdZ fZ agZfzZ h \Zi

kbimZpbezfz djha nhjfZegh h[jZah\EIf < fhihaBZIJBsgibkzZfg ZW[gZ\,Z b
mkZ\jrZ\Z 1jhp_k mkZ\[rZ\ZfZ agZ fZgZKIBplz hZggh\BHZ ihklhe ,bo \jrb k
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jZaebqgbl_ h[ebd_ g_nhjfZegh] h[jZzah\tjfZegH[ebpZabg\AfZ km h[m
hkihkh[,Z\Zf_ |j_gbgab beb m\_"[Z\iZH\Z | kbfimekKIpbe ghklb
H[{mdiZ_~klz\,Z ieZzgkdb b hj]J]Zzgbah\Zg ijhfpZz k\ktblpgZf 2o aagAbdZ b jZa\b
ikbohnbabgdbo b bgl e dimZegbo k\h+tkiBE\Zgzb thj<dbéglko ihe ~bgpb b
ijbij_fZem az ba\jrZ\Zf_ jZaebqblblogdZBfZikeh\mfjZae
Hkihkh[,_ghikl*klz\,Z \jomgZp h[md_ h”ghkgh pbgm diiajtkeibh&bdghkl
h[mqgz\zZgh] ~Z ba\jrz\Z gzZf_gk_ azZ""Zkd ihelWbjgZapmbebvZ ]jmiZ ihk_"mse_
dhebgbgm agZfzZ \ _rlbgZ b gZ\bdZ azZ bhayrZAlZfdZ ihke&ZéZ g
Li_gbagh”jzamf_\zZ ihgz\,Zzf_ h~j_{_gh] [jheE [jB® fimIa™h{klbpZfZ "~h\h
dhebgqbg_ ZmlhfzlbafZ m jZ*m h~rghkgh m\_"[Z\Zf _

KbfmezZpghi{m ~Z ij_loh”_ 1j_gbglm jzZ~b kfZfmh\Z[fZ\2jhZdhhEZie_ dkgbo jz~
kZ dhfie_kdglkfdmibf kj_~kl\bfZz KbfmeZpbe_ fhjEZmgb{h{ijh B84 _kh~bqgdb
eh]bgdb hkfbke_

ljh\_j _hkihkh[,_ghklb bfZem azZ pb, "Z mkkzZghklbkbagZ ffzmk\h rlbgZz Zeb
ba\jr_ hp_fb\zf_klZfzZ m pb,m "Z\ZAhZrXkfZjgbpZ aZzZ ih

G_nhjfZegh h[jzah\zf_ bfz ijZzdlbggb dZjZxHZjm KhmiZz\jr_ldm nhjfZ
h[(jZzah\Zzfz Hkgh\gzZ dzZjzdl_jbklibdZ hX_+\jKIl_ ih[[fZgh glghkl b “h b\hlgh
L _ogheh]beZ b bgnhjfzpbe_ k_ f_fZAnkZXjIhleZ \h rhjlaehh\b jZ"2 _bkdhhyh iZ
lhf_ g_hioh”~gh ijzZzIblb Ij_g~h\_ b i¢lbiahfZIlb kij pbnbgg_ \jkl_ h[mqz\Zf
rdhezfz aZihke_gbo b ]jz{ZgZ gZ k\bf gb\hbfz

33.K_jlbnbdZpbeZ hkh[Z m nmgdpbeb d\Zebl_ 1Z

lhk_[Zg k_]f_gl m azZz”h\h,Z\Zfm azZolKIZ\dXZmbl H@ZzZ i[dhezZ kijh\h"_ jZz
ihkeh\_ m jZaebqgblbf nmgdpbezfzZ hpZegbaZipb®memM ApZZdl _jb m ijhp_Kkr
hjlZgbazZpbe_ bfZem ij_km~gb agZqEZ k®ZzZmii{e Zklb fheh\ZfZ qh\_dz d.
\Zgj_"g_ kblImzZpbe_ ij_"klZ\,Zem gZelZkibbbh weldhepfZzhe_ \_hfz \Z gz
ieZgbjZzgz b ij_"ma_IzZ ZzZdlb\ghkl Glzebihmgdpdbbdbdhe [ hj]ZgbaZpbes_ ba
h[eZzklb \Zgj_~gbo kblmZpbezZ dzZh b\Z2A_eddAbmhergimkghZebaZpbem ih
mijZ\,Zf_ hjlZgbazZpb+ezZfZ m pb,m igbezZgplfez bvZgj Y kblmZpbe_ f_c
ba\jrbhpb fhjZem ~Z bfZem rbjhd ki_dlZjehildbloi_gpdd2ZebklbgdZz agzZfzZ m
ihkeh\z > @

D\Zebl_|I m ~hklbazZfm «_~bgkl\_gbo bkllZmsb|ad znf Zkiapbimne_"~bg_ ihkeh\_
k_ djha ijhp_k k_jlbnbdZpbe_ hkh[Zr"B@bd[ibk&F\Z iHjhp_k k_jlbnbdzZp
ki_pbnbdme_ djha r_fm k_jlbnbdZpbepbeR_ifiZlibbkjldnEdZj_pbagh "~_nbgb
meZagbo dzZjzdl_jbklbdZz hkh[Z dhebdmen 4Z pbadZ jlwZ fZ dheZ fhjZer
gZqgbg_ gZ dhe_ "heZa_ “h |Ibo agdgfzfbd\ZeblbnbdgplpZ agZfzZ b gZ dj:
ijhnbe mdmigbo agzZfzZ k_jlbnbdh\Zg_mbakhf_ mAghgZkgm k_jlbnbdZpb:
Zdj_"blZpbhgh I_eh dhe_ ~Ze+_ Zdjlbrid@ppbmgbl |27 kijZlb h hp_fme_ f
\_jbnbdme_ \Zeb”ghkl r_f_ azZ k_jinpdZhbberb bkithlfA2Agb dheb k_ ij_fZ i
djbl_jbemfbfZz [bjZem ba j_"h\Z gzZqhfm Izdlhgrbhlje Z&bb

K_jlbnbdZpbez ebpz «_ h[eZkl dhehjmd4fImielbikdtMRjSQA/IEC b
17024:2012Hp _fb\Zf_ mkZ]eZr_ghklb £Hirlb aZol\j\lh &Z jllbend ddihpEem hkh]|:

34.1jh[e_fb b ijZ\pb jZa\heZ h[jZah\ZfZ dmXpgp_"g_ kb

M]jh™ _ghkl kz\j_f_gh] *jmrI\Z jZaebdglbfjbpZlefiafid Zgbf ij  k\_]Z djha \Z
kbimzZpbe  mdZame_gZ |_g™_gpbtimb jEKKkZ dbjZ[jge4Zip\gbo _n_dzlz |
bgkljmf_gl azZ ij_\_gpbem b z~_d\Zlgh_glhhagz\af _ \Egj_"~gbf kblmZg
ij_"klz\,Z h[jzah\Zzf_ BaZah\b dhtb*kh[jERIMAEZ Zemmi [Mm"m,ghklb km
ljbez]lh{z\zZf _ ki_dljz agZfz kI\Zjpbf_othljihiznfZZ mbe__
Ki_pbeZebazZpbezZ rbjhdh] ki_dljZoh&k2MZep\BfohMhZgj_"~gbf kbimZpb:
Hkihkh[,Z\Zf_ k\bo dZl_JhjbeZ "imrMAZg ™ gbhi\EfFlimZpbezZfZ
Ihklz\,Zf_ h[jZzah\ZfZ m p_glzZj [[La[_"ghkg_ dmelm

Jbabggh ~jmri\h m dhf_ “b\bfh bfiebplgjdnbdZplm_bb ij "mabfzfZ rb

ki_dljZ f_jZz az kfzf_f_ jbabdz >ZigZklfbi iBjpbabedpm m [_a[_~ghklb Z
m \Zgj_~gbf kblmZpbeZfz \br_ bfZ jajgnimem\Bj@ZjZdmelmj_ [_a[_~ghl
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Kz\j_f_gz izjz~b]lfz [_a[_"ghklb IjZ‘Iﬁ_l_Hl_andlg]Irb migihkh[,Z\Zf_ k\bo dz
AfmriNZ bgh\bjzf_ b mkz\jrzZ\Zf_ZagZfZ b \_rlbg

M kz\j_f_ghf ~jmrl\m h[jZah\zZf_ ij_"klzZA\,Zgbo”Kignhh\Z h~j b\h] jZa\
H”j"b\b jZa\he o« g_azZfbkeb\ Zdh gfb leIh-_ntngKgba"_eh\Zf_ b ij_\
\Zgj_"gbo kbilmZpbez dzZh gzZe\_,_Jf_ghijbs@dlk&hlk2y@yIHfabthf "Z
Ajmri\_gm azZe_"~gbpm qgbg_ k\_ e+ Abgdeh]bgegh m_fhz W\zdz fhjz ~Z
h~r1h\hjghkl azZ \ezZklblb ~hijbghk [_afgbfghkikdllbmnhpbzgyyfz Kbkl_f h~]lh\hjg
mkihklZ\,Z djha f_oZgbaf_ \ezZklb ZebbkImikdahaZzlpZf b kiZkZ\ZfZ b kl\:
k\_klb h ihlj_[b b g_hioh~ghklb h[jZzahbXighh[mg_fBE h [_a[_~ghklb m \:
kblmZpbezZfZz

A:D4MQ:D

Qbf_gbpz «_ ~Z \_ebdb [jhe ihe "Eg@EKIngdeemlq]Z-{_Z\be kZz g_]Zlb\gbf d
ij_ihaZem h|Zkgth ih khikI\_gb "b\kdboethKib\BIbdE| jbeZegZ kj_"KI\Z |
kbilmzpbezfz ij\Z j_ZdpbeZ [b\Z imaphzAZI|jdjlokodIge ihfh,b bke <_hf
g_klh j_amelzl g_dzfz ~h “hezkdlZ opjagorbdjerh [bheZkzZ [m[blZd ,m~
"b\hlz kljZzo bl~» JZaeh] aZ g_ijbkI@jZ fbelhzjr ZfghfiZzpbeb qgh\_dzZ -« kIl _
b kljZzom KljZo «_ fhlm,_ ih[_"blb K&Kl _fkihbf *"bgZph b jZa\beZfm d
[_a[_"ghklb Z g_agZf_ gzZklz\dhf h[[jZehAZ fhla HKi&bqgbl _ \jkl_ h[mdZ
H[jZzah\Zf _ ij_"klz\,Z «_~"gm h" gZl§Zgorbfo jHZt*"m]ppbe_  \Zgj_"~gbo k¢t
hrghkgh g_]Zlb\gbo ihke_"bpz \zZgj_ flgb¢_&blftghklz hKZah\Zgb h[mc
hkihkh[, gb ihe ~“bgpb fh]E " d\ghgm b g hioh”gm ij\m j Zdpbghom ker
kbilmzZpbez

K_jlbnbdZpbehf ebpzZ azZz ihkeh\_ m hpedEpbe¥Zgjhigkd k_ d\Zebl_| d
h[_a[_{me_ gZf_gkdh b i_jfZg_glghkiikippZ\&@klbagdmh[z\,Zf _ihe_"~bgbo i
Z kmdezZ"m kz f_{mgzZjh~rgbf klzgrzZj~"bfz d\Zebl_1Z
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'E=HJBL:F I1JH3?DLH<:5: BAJ:>? B HP?5B<:5:
MK:=E:R?GHKLB HIJ?F?> IJBLBKDHF

Dh\Zzg _\b, KZ\Z ;mdlZ A\hgbfbj
bukta@vtsns.edts

J?ABF?
Pb, jZ*Z +_ ~Z ijbdZz" _ | _ogbqd_ b [\a[ a&hgitike_dl@Zdf_ bajZz’m b hp_
mkzJlezZr_ghklb hij_f_ ih~ ijblbkdhf qbedhs_glhZej\b I BSAd ,b h~ [Zj Z ij_fz

1J:<BEGBDM dhesb k_ h~ghkb gZ Im h[eZklz\_7jlgbdaalhgl \Z «_ m h\hf jZz*m *
"E=HJBLF: lhe_~bgb ihkimipb ~hdmf_gl@j dl&ZipA\b kngb b hibkZghb
D,mqg_ j Ghe+ dlh\Zf_ hp_fb\Zf_ mkz]eZr_ ghklbk&hjf fZeithjblzf

ALGORITAM DESIGN, MANUFACTURE AND CONFORMITY
ASSESSMENT PRESSURE EQUIPMENT

SUMMARY:

The aim ofthis paper is talemonstrate the technicahd safetyrequirementgor the designdevelopmenand
conformity assessmemf pressure equipmenwhich is the maximum allowablgressurePS greater than0,5 bar,
according to theegulations relatetio that areaView of the aboveequirementss given in this papeby the algorithm.

Certain proceduresdocuments antecords arsummarizedanddescribed
Keywords: design conformity assessmeif pressure equipmenthe algorithm

1. M<H>
Hij fZ ih” ijblbkdhf km ihkm~_ p_\th\im}b{Zkb]nmhgikgb mj {Z+b ih” ijblbk
ijbiZzAZem,b ~_eh\b h\_ hij_f_ kihegbpj 2.ijbjm[gbp_

GZ+\_,b ~ha\h,_gbRgplbkZd+ ijblbkZd nemb”Z azZ dhebZgz Hi{ KEZjZjhs dlh'
ijhba\h{Zqz

K_fgzZ\_~_gbo bajzaz dhjbkl_ k_ b_Rg j2Kb2\ ,@hbalZivZb\Zf f b ~jm]bf

| oghehrdbf ihklmidhf Z g_ fh]m k aZZXfZ\blpb[b@jZ2b hij_f_ ih” ijblbkdh
ihlj_[gh +_ dhjbRjbikdh h~Ah[j_ffZl ajb+ZdZh ~hdmf_gl dheb » _nbgbr_
dzjzdl_jbklbd_ fzZl_jbezez

Hij fz ih” ijblbkdhf b kdehih\b k_ kIZ\bZmmhgiZ [inbZdh g_ m]jh Z\Z+m a”]
[ _a[_~ghkl ,m~b “b\hlbfZ b bfh\bgjhiBkmfEdeZ"m kZ i

2. 1JH3?DLH<:5? B HP?5B<:5? MK:=E:R?GHKLB HIJ?F? IH> IJBLBKDH
lh~A hij_fhf ih” ijblbkdhf ij_fZ IjB\ihe¢gBdmf \Zem k_

f ithkm™Mhe_ km j_a_j\hZjb azZz kdezZ”brl_f_pbém@aZZ NZAhtjbhl, g h”
nemb”Z Ihkm~Z fh™_ [blb bajz{_gZ ddHfhjz*gZ beb \br

f hij_fZ ih” ijblbkdhf dheZ k_ aZzZ]j_\Z iezZf_ghkKzZ DiolbEiH& B "
ij_1i_\Z2fzZ g9zZf_f_gZ azZ ijhba\h®"fm\)\hé_ g h”"iZjijbblebfi_jZImjzZfz
\brbf h~ "C,

f p_\h\h’km _e_f_glb p_\b b hij_f_ nblbgabljkgEkibgd nbmp”Zaih”
ijblbkdhf

f kblmjghkgb b ihfh,gb dhpb{Eebm _ azZ kb]lmjzZg b [_a[_"Zg jZ"
dhleh\bfzZ b kdezZ”brl_f_nemb”Z

f kdehihgzf_f_gb az ijhba\h”fm lhie_ \h”_ bjlhe hN'CiZImjb g

2.1 ;BLGB A:OL?<B A: ;?A;?>GHKL

l<bkhdzZ | _ogbgdZ rdheZ kljmdh\gbo klm”~b+Z m Gh\hf KZ"m
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;blgb aZol_\b azZz [_a[_"ghkl ij ¥Z&mA\Zegladyh I|jhba\h{Zqg ZgZebabjz hiz
ijblbkdZ nemb”Z dhjbkl_,b ~“h[jm bg kifZgkdpt ijZdkm b

ljhba\h{zZzqg fh _ ~Z klzZ\b hij_fm ih” ‘ipplbkkihfhgZdh «  hgZ mkZ]eZr_gZ kz
A 1Z,gbf mimlklI\bfZ ~ nbgbkZdbfizZmbeéjbehdmaz Im ijhba\h{Zg kghkb
h~1h\hjghkl

Hij_fzZ ih” ijblbkdhf k_ jZa\jklZ\Z bhkdBEIhlhkbei gZ\hizkghklb h” ijblbkdz
M Ihf ihlJe_"m k\b nemb”b k_ "~ e _m ~\_ ]jmi_

f 1jmiz  hizkgb nemb”b mi\j{_gb ihk_[gtiefjaidighfZm aziz,b)
hljh\gb b hdkb”bjZem,b
f 1jmiz  k\b hklZeb nemb”b

Hij_fZ ih” ijblbkdhf fhjZ [blb ijhs_dgE\Dgd_]eaj7ZgZ dZdh [b k_ h[_a[_"b
[ _a[_~ghkl ijb mihlj_[b m kdeZ”"m XhfZmZk I\pbZbahojim f_Ih~_ijhe_dIh\Z|
Ah[bezZfZ hilbfZegh] j_r_fZ 1j_[Z k_"iibB9 Zbadb ke

f kfZfblb jbabd ihez\_ hizkghklb gZ gZ+fZfm f_jm

f ijbf_gblb hAlh\Zjme_, f_j_ aZrlbl_ h~ hiZkghklb

f h[Z\_kiblb dhjbkgbdZ Thij_f_ ih” ijblbbkbthfihkZth]mjgkghklb ij

m]jZ~"fb b _dkiehZlZpbeb hij_f_ ~ZHbyX gZe&BArkithfm,m f_jm

lihba\h{Zq 1j_[Z ~Z 1Zdh ijhe_dImehghz Kb #dhijjo fb hg_fh]lm,b ihsZ\m hi:
Z zdh Ih gbe_ fhlm,_ ~Z mihahjbmihjbkgbdBqbHf] fmimlIkI\Z beb agZpbfz 1
gz hij_fb

F _Ih~A_ ijhe_dIh\ZfZ fh]m [blb

Ifhe_dIn\Zf_ aZ h~]h\ZjZ+sngZmh&\Gklm,mgmljZrf_] h~ghkgh kih,Zrf_]

ijblbkdZ | _fi_jZImj_ hdhebg_ b jzhg_jl fifZldjihabe_ b azfhjz fZ1_
H\h ijhe_dIM\Zf_ dhjbklb

f ijhjzgmgkdm f_IR/hmz dhjbklb _fibjbekd_ nhjfmeihkietdZgBemlbo

hlihjghkl fZl _jbeZeZ BajzqmgzZ\Zf_fkgadimgangzZ ipbldhjbr, f_

|Z[ebpZ aZ klzZlbgqd_ ~bgZfbqd_ djblbedeZ gdidj@qmBE\f k_ K|

kb]mjghklb
f _dki_jbf_glZegm fd2hZnk_ \Zeb~ghk!l hij_f_ ~h[be_g_ 4jfjZqmgk
\_jbnbdms+_ gZ ijhlhlbim j_ij_a_glZIfdAgifli]jd&mmjdiibjb\Z f Z

2.2>B3:=J:FB A: HP?5B<:5? ;?A;?>GHKLB

Hij _fZ ih” ijblbkdhf k_ gZ djZem ijifi@_kZ hjmefcldmiZij _dh ~heZ]jZfZ aZ hp
mkZleZr_ghklb ~Zlbd mjGbeeddddZ>beZ]jZf aZ hp_fb\Zf_mkZ]eZr_ghklb
gZ hkgh\m dzZl _Jlhjbe_ b fh*meZ midbkdhf jZia\fZlZlgZ h” kljZg_ ijhba\h{Z

3. 1IJHBA<H>5: B HP?5B<:5? MK:=E:R?GHKLB >?EH<: B HIJ?F? IH
I JBLBKDHF

3.1;BLGB A:OL?<B A: ;?A;?>GHKL
Ij_fZ IjbeH]mZ\begb&Zijhba\h{zq h[_a[_{m+_k\_|_oghehkoh_ijihXVo{idgb dhe
m nZab ijhe _dIh\Zfz

ljbij_fz ~_eh\Z dheb kh[&bdhA¥nf b aZdhrz\Zf_ ih\jrbgZy akfazZ\Zjb\.
NZ ijhmajhdme_ ]j_rd_ imdhlbg_ b ojihfk gog?Z dKghfglb] fZ1_jbeZeZzZ dh
aZ\Zjme_

AZ\Zjb\Zf_ NXheh\ldlb ba\_"*_gh [_a kih,Zrfbo beb_mgmdjir Alhgbhrl
azZ\Zjb\zfz Az\Zjb\zf_fhjz ~"Z ba\rkhpg\Zebnbdh\Zgh

Ke_",b\ldkleZ kem b aZ b~_glbnbdZpbem fZlajjb¢ZeZ hiy_dl&eilj"e_
ijblbkdhf fhjz [blb ihldj_i,_gZ h"]h\2jdApatf bfijijhp k| ISPORAQGT m
mijzZ\,Zf_ d\Zebl_Ihf h” ijbe_fZ fZIfijbeZbZaZipga\lWhgljhe_ ijhba\_~
hij_f_ ih”~ ijblbkdhf
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3.2 A<JRGH HP?5B<:5?
Hij_fZ ih” ijblbkdhf gZdhg fhglz _ fp@l ZbBZihrgRf hp_fb\Zfm dzZdh «_ Ih
A nbgbkZgh mill|p2Weygb®z

AZ\jrgh dhgljhebbkafz\,Z \bam_egh b ij_Je_"hf ijzl_,m pbhdmf_glZpbe
mI\j{b\ZfZ mkZ]eZr_ghklb kZ2I1jZ\begbdhf

Bkiblb\Zf_ ih”™ ijblibkdiEZ\,Z ijblbkdhf m \b"b gzZ*ijblbkdZ m nhjfb
ob”jhklZlbgdh] ijblbkdZ dheb h”]1h\ZljZjfZdkimfdkeghff h”™_ [blb baeh _gZ h
m lhdm jZz*"Z mabfZem,b m h[abj 9ZbkZd B a&\h, ,gb Tha\h,_gm |_fi_jZImj
ihfgh”_gh kZ dh_nbpbe_glhf

DhgljhebkzZf_kblmjghkg IAdh{f h[Z\,Z m \b~ m ijh\_j_ kbJxZjghklb m
ljZ\begbdhbf

3.3AG:D MK:=E:R?GHKLB
AgZd mkZ]eZr_ghklb kl1zZ\,Z k_ gZ i _fabkbhQZbagldbkd « gZfZf_ ff

B=2A
C=A/5

Nocneae ase undpe ronuke
- 1303aBaiba UCNPARe 0 YCarnaleHocTy

JeauHcTaeHn Bpoj uMeHosanor
0jHOCHO oenawheHor Tena 3a
OUEHUBAE YCarnaleHoCT

KebdZ Kjtkdb agZzd mkz]eZr_ghklb

3.3>?DE:J:PB3: H MK:=E:R?GHKLB
> deZjZpbeZ h mkZ]eZr_ghklb fhjz 2Z kikkntjijilnbgXa{ldAqlz hibk hij_f_ beb
ih”™ ijblbkdhf kijh\_~ gb ihklmizZzd hp_dthkikbf Z mkZ]eZz
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KebdZ :ethjblzf ijhe_dIh\ZfZ bajz~_ b hp_gkZf BinkZ]eZrijblbkdhf

5. A:D4AMQPB
1. ljhe_dIh\Zf_ bajZ~ZihRijifblbkdibf dhjbr, gb fZ|_jtwZewz km

mkZleZr_gb kzZ [blgbf azZol_\bfz [_ale"gh&khykijghiddpZ\ _albf
oZjfhgbah\zZgbf _\jhikdbf klzZg"Zj*rbfZz
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2. Hibkzgz ijhp_"mjz ~zlzZz Ze]lhjblfhf N_pbookl hzwdimeghkhb ijhba\h{z
hij_f_ gZ mkZ]ezZrz\Zfm KRZED 94/231E6\ h f

3. GZ lj'brim J_im[ebd_ Kj[bem kiheZ\,Zregh gh\b ijhba\h”b dheb az
\_jbnbdZpbem [blgbo azZol_\zZ [_a[_~ghklbbf_gt\zZghdbjl_ez h~ klj
gZ”e_"gh] Fbgbkljz

EBL?J:LMJ:
» ljZ\begbd h | _ogbqgdbf aZol_\bfzZ ®Aajghm dIM\Z ffb\Zf_ mkZ]ezZr_ghkl
hij f_ ih” ijblbkdhf AKem'[_gb ]JeZkgbd JK3 []j
2 ;:Zdb, A Dh\Zg_\b, ; Dh\Zqg_\b, Bb\Z joghfalzd | Kmledd  ?e_dljZg_
AeZlb[hj
3 ** PED 97/2FC
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BKDMKL<: M IH@:JGH3 :G:EBAB A=J:>?kIHDH>H<BF:

Keh[h”"Zg Dj¥ _Ibg
krnjetis@pttrs

J?ABF?

Ihlj _[gh \j_f_ Ihdhi1Z ]jZ{_\bgkd_ dhgkljmdpbe_ m ilyyZ\ZenihkEZhrm "Zmkgz pb «
aZ\bkb h” hq_db\Zgh] jZa\heZ ih ZjZ bbliZi dEZimfigh][blb baez]Zg_ IjhgEgmgkdh
\j f_ hlihjghklb _e f gZl1Z dhgkljmdpbe.ijblodAf gh Zy ?<IJHDH>H<BFR19 ?Gx
KJIK LI fhjz [blb Am _ h~ ij_lihklZ\|[Z3Z fIn1h3ZjZ DezZk_ hlihjghklb ij_fZz it
A nbgbrm [jheghf hagZdhf hlihjghk!l ijkfEndibXgm] dégf glZ bajz  _gR5MF3DpbgmIbfz
F60, F bF baZz ihe_~bg_ 1jZ{ \bgkd_ _e f _gl_ fh]klZQZZK'gbtf*j ih Zjgbf
bkiblb\Zfbfz KJIK BKH beb gZ Ekgh\m klZgrzj»

Ihrlh »_ f_{m ijhe_dlZglbfz fZf_ ihagdlghkEZiZit1j* [y _ hlihjghklb _e f ¢
aljz~z ij_fz ih“Zjm ihlj_[g_ deZk_ zdiblygboba[hjfZ dhgkljmdpbe_ dhe_ ., a
1jZz° _gm deZkm m jZ"m k_ ~Zem ijjifklibggbdbio dZfzZdl_

D.mqg_ j_fbihjghkl ij_fZ ih°Zjm bkdmkN\Z de2zkf lyiZhZghklb

EXPERIENCE IN FIRE ANALYSIS IN BUILDINGS BY EUROCODES

SUMMARY
The required time during wich civil engineeringustiures in fire must preserve ther function depeawshe
expected fire development and temperature regithegare exposed to. The calculated required tiresi§tance in

the elements of the structure during fire, accepteBurocodes (ENV 1991-1999), and SRPS TP 19, rbesbbnger
than the anticipated fire length.

Fire resistance classes define by numeric marksfitberesistance of the structural element exprdsise
minutes (F15, F30, F60, FO0 and F120), and for ifipeelements can be determined through standael fi
investigations (SRPS ISO 834), or by standards.

As among designers the procedure to define therestfire resistance of buildings (the requiredsslpis less
known, as well as the choice of practical solutimfsstructures that will satisfy the required clatise paper gives
examples of some characteristic solutions.

Keywords: resistance téire, experienceclass ofire resistancef elements

1. M<H>

M hd\bjm F_{mgZjh*g_ hjlZgbazZpb-mI&QZ kltZj§bjZj¢baZpbgbqdBCRfbI _|I
jZ"b gZ mgbnbdZpbeb b mkZzZ\jrzZ\Zfm pbeZjgliZ{dédBgloabdZ fZI|_jbeZe!
dhgkljmdpbezZz kZ pb,_f me_"gZqZ\QfZjQYZ potbgphé glio* REZHIZAb gZ ]Jjmib
klZzgh"Zjr"Z m \_ab j_Zdpbe_ fZI SfhegBzZkgZgrZljjyhfZ m \_ab hlihjghklb ]jZ{
_e_f_gzlz ij_fz ijdAjm L_ogbqdbf ij_ihliS®OdRLAIS8 mdZame_ k_ gZ ihlj_
ZgZeblbgdbo ijhjZzgmgZ dhgkljmdpbhZ g8bimMZjk mdhpgtd jZpbhgZegbe_
hrghkm gZ hgZz dhe_ gzZf_,m djmlb AdpoBEedledb kjhiaklmabiB|]{] [mbgbkZf_
hlihjghklb_fz ih zZjehhgkljmdlb\gbo _e_f_gZIlZ bkdZaZzZgkmfhdmlginZ]_m
ijbf _f_g_ |_ogbgd_ b hjlZgbazZpbhg__fdlg hzZrlblZjzh[s m]jZz{_g_ fh[be
Zmlhfzlkd_ hij_f_ azZ ~heZ\m b ]Zrl\h \hl'jhjZk gjbkkekn [_ b f_gZ hij_f,_
N M "hfzZ,he | _ogbgdhe j_ImeZlb\thjeZdZzld_ihkxkfihgkdh”~j_ { _gb aZol_\b &
HIl dhgkljmdpbe_ Zeb ijhe_dlZglbfZ kimng,ghlalgZzdhe¥zZ k_ hg_ fhlm j_Z
A[h] Ih]Z km m jZ"m ~ZIb ma\h”b pazZj*ZImyZjhHbghe kIDbAZh_,bo KJIIK
klzgnrzZj~rZ dheb ~_nbgbrm hlihjghklgijr,fZijbfZfh\ggko dhgkljmdpbez

INzdmel | |1_ogbgqdbo gZmdz G h\bOKZ™ hip], 2 hkbl_+Z
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2. IHLJ?;G: HLIHIJGHKL 1J?F: IH@:JM ?E?F?G:L: A=:J:>:

ljhjZgmgkdh ihlj_[ghhljihfghklb _e_ f_gZlZ dhgkljmdpbHlij_ffajih [Djim
Am _ h” ij_lihklzZ\,_g_ “m'bg_ |jZ+2if 2jNhgkjX_dgh gZlbgm ke_*_,b nZdlhjb
-\_ebgbgZ \jklZ b jzZaf_rlZe ih"Zjgh]ddHjm_, fZ m k
-\_ebqgbgZ b jZzkihj_~ hl\hjzZz gZ h[-~0f&h balhiehVh{_ f _
-\jklZ h[eh]Z m a]jZz”b dhe_ fh]lmMEhEZikimj[imeZjm h |
- ihklheZf mj {Z<Z aZ "heZ\m b ZWIAfZ|kddhh JErglf\h | ogbgd_ dh
ih*Zjgh hizkgbo ijhp_kZ m al]jz”b
- [ebabgZ \Zljh]Zkg_ <« _"~bgbp_ b lijg¥ fohkéghkl
DZh “himgdkldp dib\gb nzZdlhjb kb]mddhikib fh _ ~Z k_ dhjblme_ ihl
\ZIljhhlihjghkl dhgkljmdpbe_ kmabfZemj ~ghklb
-[jhe m]jh® _gbo ,m”b m h[e_dIm b ihbphN\gh \)Zfdmapbfm
- \j_~ghkl h[e_dIZ b kZ"j"Z<Z b fbohY "jPmlihdid BRYEFIHZeh]gh
dzZIl _]hjbe_ al]jz”"Z ih \Z ghkbd kntdp kimegh \jdW ghkpbe gZI1Z
b
- k_bafbgghkl | _j gZ gZ dhf_ k_lj@ZeZakl WNjZg@Zmimkdhe ijhibkb aZol
NZ k__maf_m h[abj iheZ\Z ih ZjZ mhflhifhiglrkzk thaAadbqm |Zjbam <h
]h~*bg_ gbe_[beh e«Zgbo ihlj_kZz

M\h{_f_f ZgZeba_ k\bo gzZ\_"_gbo iZjZfZ |1ZphjftbaBdzefizIbgdb fhb _e
mjzZ{_g ijh]jzfkdb NBd?l L?KL 2@az [jah h~j_{b\zZzf_ ihlj_[g_ \ZIjhhlihj
_e_f_gzlz dhgkljmdpbe_ Zmlhj K Djf_dBdghkdddm_»hidkfl Zdph] b dhjb]l
hkgh\gh] klZdNjrZ ma ~“himg_ h"j_~[ZfZ ?<JHDH>: HD H>: b ?
J_amelZl ZgZeba_ «ihijhpgdegdkz hlihjghkltZ ih"Zjm azZz _e_f_gl_ dhgkljn
ij_fZ fboh\he jZaebqgblhe h”]h\hjghklbjzaZ irhgithrEPnFEDd, FOO i F120).
<Zljhhlihjghklb \F,_ kR~ g_ ij_"\b{Zem azZ gz\_"_g odbeddl g rhlj [gh_Z
agZlgh ihkdmi,me_ aZrlblm h” ih Zjz

GZ\ N g  ZgZeba_mlbpZ+Z ih'Zjz gZg@Zhgk\hmhgpblem "E@gm fhjZem '
kZklz\gb ~_h ijhe_dlZ kebqggh dZlgnd$yZ kk]dé¢plokIphjl5Z [Ze gZqbg [b k_
ijhe_dlh\zZf_ aljz~Z ~h\h,gh hlihjgbohggnihmzm d&bhimjzZzg [hjZ\Zd ,m”*b m
kemqgZem ih"ZjZ h]jZzgbg_g_ b dhgljbelbligig kj_fbgh_ gz

KJIK LI - L_ogbgd_ ij_ihjmd_ azZ ]jZz{_\bgkd_ Iblbgblgd _ihizZjzZz aZz
bg"mkljbekdbo h[e_dZzZlZ ~Zem ih ijhkb_dighemijgdki» iZgZeblbgdb ihkli
h~j_{b\zZf_ ihlj_[g_ hlihjghklb _e_f ©Zlih Zj@ aZijpg"mklbekd_ h[e_dIl_
h[z\_amem,_ ~_e<kl\h Zeb k_ ij_ibjimgef [BEVHH Zd@h ZgZebaKIJlKhke_~"f
LI -L_ogbqgd_ij_ihjmd_ azZ aZrlblm h” ih ZAjkek\gffo gbezZ\igbor"d}yz"Z
ih"Zjg_ deZkbnbdZpbe_ h\bo h[e_dzZI\Dfb\Zj gihjlofd a Zlo| k\bfZ az ]jZ{_\t
aZrlblm h»~ ih zZjz ihlj_[Zg kl_i_g h]idpklb idHgklih"Zjm h[ebdh)\
_\ZdmZpbhgbo iml_\Z kZ mjz{_gbf ijbb_jpfihjimfZ glhhj_[gZ HII »_nbgbkZ
ij_dh ihlj_[ggh] kl_i_gZ hlihjghklb adgbdzlZ[_igddg@h azZ jZag_ dzZl_]hjb
aljz~z G_ ihagz\zf_ ihlj_[g_ hlihjehkZh z_ej ffZgZzhZzZjm fh _ ~Z baZz
ihke_"bp_ ijbdZazZzg_ gZ Kebpb J Zrh gG f dbf K@\ mjabl_|
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KebdZ L. rd_ihke “bp_ih'ZjZ gZ miEVba@*¢dqutgh\hf Kz
j_amelzZl \_ebdh] Zjobl _Idlhgkdh] g_iZagz\zggz n_dzl

3. 1J:DLBQG: MIMLKL<: A: BA;HJ =J:-?<BGKDBTG:L: LI:@?G?
DE:K? HLIHIJGHKLB 1J?F: IH@:JM

DE:K? HLIHIJGHKLB 1J?F: IH@"™N Mbgbrm [jheghf hd&idhZagmKl ij_fZ
ih"Zjndhgkjlmdlb\gh] _e_f_glZ bajz _gm mefddmlikbd Z" J,Zaeddk_ hlihjgh
_e_f_gzlz ij_fz kh54p0, F60, FO0, F12MDeZk _ hlihjghklb ij_fE15H120m
aZ ihe_"bg_ 1]jZ{_\bgkd_ _e_f_gl_HKhigrZz*gbfhth_Zjgbf bkiblb\Z fbfz
KJIK BKH beb gZ hkgh\m klzg”*zZj~"Zk ZKelihpghklle aZdre*Z[jZg_
kemqgZe_\_ dheb k_ gq_klh iheZ\,mem m ijZdkb
F15- ijZzdlbgggh aZ~h\h,Z\Zem
- k\_ dhgkljmdpbe_ h” dzZf_gzZ hi_d_*j\[LIlAhgZ_ agilelbdilghho aZrliblgbo h
ijhlb\ ih ZzZjz
F30-ijZzdlbgqgh aZ~h\h,Z\Zem
- k\_ dhgkljmdpbe_ h” dzZf_gZ hi_d_mbijhj_jmgaz Zlghhkihjghkl [_lhg
dhgkljmdpbeZ mjz~blb ij_fzZ KJIK M 3
-_e_f _glb h" q_ebdZ [_a aZrlblgbo ij ffZla ghkfltb \ beldd
- kIm[h\b nzZdlhjz ij_k_dzZ : < fZf_] h* b
- 1j_~_nzdlhjz ij_k_dz : < fzZf_] h*
- _e_f_glb h” g_ebdZz Zdh km aZrlb,agbZihigZjgbfKiJIKzZzM 3 b KJI
M 3
- _e_f_glb h™ fhgheblgh] ~j\_1Z [ijafa&Zlbbgboh[eh]Z kZfh m banm
kemqgzZe_\bfZ dZh rlh km
- ijblbkgmlb _e_f_glb "m bg_ ba\lgZfZf "hrbjbg24cm kZ ijblbkgbf
gZihgbfZ-llOON/cm2j_ki_dlb\gh
- aZl_lgmlb _e_f_glb h” fhgheblgh] ~j\N_¢éZfbebjZeghi]_gh\_1Z dhebfZz
ihlj_[Zg klZIbqgdb ij_k_d m\_,Zg ih\ kZ¢dZfaitijZzgzZ i
- kZ\be_gb ghkzZgb h” fhgheblgh] 250inm tbjdk bg_-260mm baeh _gb
gZihgbfZ Vi300-1300N/en? j_ki_dlb\gh
-_e_f_glb h™ M\_1Z Zdh km aZrlb,_eglbfih 4jdlEf KJIfkk M 3 b KJIt
M 3 beb h[eh]zfz ij_fz KJIK M P
F60- ijZdlbgqgh aZ~h\h,Z\Zem

-ab”h\b h” img_ b rmi,_ hi_d_ ~ _[cimg_ gZefZf _

- abrg_ iehq_ h3=dookgm°> ~_[,bg_ gZe-ff_

-[_lhgkdb g_ghk_,b ab”h\b gZdZ f_ ~_[,bg_
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-[_lhgkdb ghk_,b ab”h\b gZ«fZmh_ ~_[,bg_

- ZjfbjZgh[_Ihgkd_ ]j_"_ gZ<fZfm *_[,bg_

- ZjfbjZgh[_lhgkdb kim[h\b gZe«20cfm,_ "_[,bg_

-Zjfbjzgh[_lhgkd_ iehq_ gZ+fZh_ ~_[,bg_
LZggbem ijh\_jm azZ \Zljhhlihjghk!l [dpbgXkdm¢zZ dhidk lijmfz KIIK M 3
GZihfbf_ k_ ~Z ij_loh”rgh gZij_]Jgml_mfpldegkdfZedmglklgzligh gb ™ m hli
ij_fZ ih Zjm Wk%®Zkbqggh ZjfbjZgbo dhgkljmdpbeZ b bikhpflf medhelkk k "Z
ijbf _fmem m Kj[beb bfZem deZkm htihjdgibigiblDbaf e _g_ bkimfZ\Zei
F60).
-_e_f_glb h® gq_ebdZ h\m deZkm fhkm azZra@ ot ,ih" Zjgibf ij_fZabfzZ ij
KJIK M 3 b KJIK M 3 beb aZrlbighZ W& ZMZ? i
-_e_f_glb h™ e_i, _gh] eZf_ebjzgh] *po lig fZaZa dbellbllygfeh]Z kZfh m ba
kemqgZe_\bfZz
- ijblbkgmlb _e_f_glb "m bg_ bawbegzfiz hp» ~ H4,bg23cm kZ ijblbkgbf

gZihgbfZz N/cm2 j_ki_dlb\gh h~rghk3¢m kZ+ ijblbkgbf gZihgh‘ﬂ/Zm2
j_ki_dlb\gh

- aZl_lgmlb _e_f_glb h™ fhgheblgh] ~A\_I&ZbedbjZgh] ghj\_12Z dhebf
ihlj_[Zg klZIbqgdb ij_k_d m\_,Zg ih\_KZfdZf alljZgZ i

- kZ\be_gb ghkZgb h” fhgheblgh] ”~~j300mribjblmk bg -520mm baeh™ _gb

gZihgbfZ Vih300-1300N/cn? | _ki_dIb\gh

- e _f_glb h™ ~j\ 1z Zdh km aZrlb, ghfih ' Gigaf KjJIflk M 3 b KJI
M3 beb h[eh]ZfZ ij_fZ KJIK M P

FO0- ijZzdIbggh aZ”~h\h,Z\Zem
-ab”h\b h” img_ b rmi,_ hi_d_ ~_[cimg_ pkhkZjZzgh fZel_jbkzZgb

-abrg_ iehq_ h%eQkgin® A [,bg_ gZe-fcf

-[_Ihgkdb g _ghk_.b abAh\b gZetlf A~ [.bg_

-[_Ihgkdb ghk_,b abrh\b gZ«fZfi ~ [.bg_

-ZjfbjZzgh[_lhgkd_ Jj_"*_ 9gZfZfm ~_[,bg_

- ZjtbjZzgh[_Ilhgkdb kim[h\b gZ-fZfn ~ [.bg_

-ZjfbjZzgh[_lhgkd_ iehqg”_¢§dZdm
LZqgbem ijh\_jm aZ \Zljhhlihjghki Fpliw@k dbi@ " okijinfz KIIK M 3
Gzihfbf_ k_ ~Z ij_loh~gh gZij_]gml mHplkrgk bfZdmghiGzigh gb m hii
ij fz ih"zjm hA dezkbqgh ZjfbjZgboZdhpkkikdptibZ m HKj[beb bfZem
hiihjghklb baf-{mfbgmlZz AZde_ g_ bkif9Og\Zem deZkm

- _e_f_glb h~ q_ebdz Zdh km aZrlb, bfiZ itj  Z7gKiJijK M a3 b
KJIIK M 3 beb aZriblgbf h[eh]ZMZ 7j_fZ KJIK

- e _f_glb h” ~Aj\_1Z Zdh km aZrib, gbfthiZjgbfKijIkZM 3 b
KJIK M 3

F120- ijZdlbggh aZ~h\h,Z\Zem
-ab”rh\b h” img_ b rmi,_ hi_d_ ~_[cimg h[dkdffZzgh fZzel jbkZgb
-ab”rh\b h”N kbihj_dkZ gZ<fZfm ~_[,bg_

_abrg_ iehq_ hEeOKgE® A [,bg_ gZefchy _

-[_lhgkdb g_ghk_,b ab”h\b gZethf_ ~_[,bg_

-[_lhgkdb ghk_,b ab”h\b gZ<fZmh " _ [,bg_

-Zjfbjzgh[_lhgkd_ Jj_"~_ gZ<fZ¢ém ™ _[,bg_

-ZjfbjZzgh[_lhgkdb klm[h\b gZefZfm ~ _[,bg_

-Zjfbjzgh[_lhgkd_ iehq_ gZefZgm ~_[,bg_
LZggbem ijh\_jm aZzZ \Zljhhlihjghk!l [ddhgkdmZ dinldklijmfZz KJIK M 3
Gzhfbf_ k_ ~Z ij_loh~gh gZij_]Jgml_ [phkgkhllfZ «drh gkd Zrhgh gb m hlihjghkl
ih™Zjm h~ deZkbqgh ZjfbjZgbo dhgklkhdipdb4f Z HilzdeA\bkm hlihjghddlb baf_ -
fobgmlz ~Zde_ g_ bkinkfZDhZem deZkm

- e f_glb h” q_ebdz Zdh km azrlb,algbzZihj ZiGbK JjKF ¥ 3 b KJI
M 3 beb aZrlblgbhf h[eh]ZfZ ij fZ KJIK M ?
- e _f_glb h™ ~Aj\_1Z zdh km aZrlb, gbfhiZj§Bf KPIKZ M 3 b KJI
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4., <:@GB3? H>J?>;? M ?<JHDH>H<BF:

GZ+\Z gbeb azZol_\ dheb ~"hghk_ gh\_gkd\jhikhtjf HpZ{_ ¥z ijhjZzgqmgZz
dhgkljmdpbezZ gz ~_e<klgZz dhbzaz ijb\j_f_g_  dBNK198+@pbege J
GZleZr_gb agZqZe h\_ ZgZeba_ k_ \tb["d]ZIbIbhlthZquTeg_Z‘mIZdh NZ kil
AZrlblZz h” ih"ZjZz m |_dklh\bfzZz k\boa®\jghdh*jmkhfgZeklm h~fZo baZ ih
HirlZ ijZ\beZ aZ ijhjZgmg

AZ dhgkljmdpbe_ dh” dhebo k ihk _4pzg ifhahd\Z hi}b ik bo
bgpb”_glgbo ~_«klZ\zZ g i alZ<hibatkd k_ fhjz jzafzljZlb ijb Yih1{b\Z fr
dhgp_ilZ kb]lmjghklb h~ghkgh fhjZembpbes b Kblmijgthklb b ijbf _gblb d
ijhe_dlh\zZfZz ijh]jZzfbjzZgh] ihgZrZfZ kd_2Kigtkdb\thXkib

< _ebgbgZ ih ' Zjgbo K _difhlhjgh h]jZzgbqz\zZ 1j_ihjmgmb gk Ij*"ZZih "
NZ ij_dhjzqgb f ih rbjbgb f b ih\bbkdgb \b bHZem az pb, "Z kij_q_
ith Zj_ b ~Z h]ljZgbgb f_I1hW\Z{dbb_db~rhdhebfZ k_ nhjfbjZem ih Zjgb k_dlhjb
ANZ [m~m ijhjZzgmgZlb gZ \Zljhhlihjgk& M bkldhdlklgmdpbmd, mgmem, b b gh
ohjbahglZegbh m~Zj ijhjZzgmgkd__d@hj]dZ m ke@fjzZkrh ih"ZjZ b Im[bldZ
dhgkljmdpbe_ kZ « _~g_ kljZg_ abbi_fimAZlpakdgmih r kljZzg_ ab™Z

AZ ijhjZzgmg ih Zjgh] A _eklkIZgntWripZZ jgZ djlNB,ZrgZh ZjgZ djb\z
h{_ km \_, m ijbf_gb b m "hfz bh]khXig"Zgvd@Az azZ m],h\h*hgbggZ ih Z

hil j_, fZzjZf_1zjkdh Zjg_ djb\_ <z _ az1@0milih)jrBé_ ih~"Z [_a hl\hjz
9Z djh\m fZdkbfZeg_ mbkbgdhebdh k_ jZ"b m]ezZ\ghf h ih ZjdZfabil _j_
p_emeha_ AgZgqzegh +_ rlh k_ ?\jhdhthipf7Z Hib)demeglgh] \j_f_gZ

baeh™ _ghklb ih'dpm_« g ~Z\gh m\ _gZrgh ipZ\begbd_ 3MK _bgbqd_

ij_ ihjmd_  az ]jz{ \bgkd_ | _ogbqd_ih ZjZaBglMmkljibAkdbo a]@NZ ij fz
18230/87). AZgbf,b\h «_ AZ k_ iJENV ]80GB+ Qe AZ k_ kblmZpbeZ ihke

dz~Z k_ dhgkljmdpB<Z Hpe[@dabdZlb m hlabj ijb ijhjZgmgm H\Abmizd Ij_
\bAm qbf_gbpm ~Z «_ azZ [_lhgkd_k®hyktjZedddh HZipzdZdhg oezZ{_ fZ [
ba]m[blb gzdgZ~gh b ~h q\jklh,aZglhf&jbgcIBR_ihjmdZfz _
arh ij_ihjmgme_~Z k_ _dki_jlbaz ih\jihKedhigKIZiZdpBhgj\bgb_1jb g_~
ihke ih Zjz

M ?<JHD-HP>?P £, dheb km ijbo\Z,_gb dh” gZk dh” ijihe mddbEniZ a]]
k_ihlj_[gb mkeh\b az ZjfbjZzgh[_Ihgkdbazef f hg\]h\d¢ZZem,_ deZk_ hlih
ij_fz ih Zjm 1j_fZ h\bf aZol_\bfz ZzZANbkgh,h’f Hbbmeh _ghklb ih Zjm

_"ghkljzgh beb \br_kljZzgh kzZI1zZ\Zb[ elhdZ bdp kopfedbg& Igbh azZ kim[h
A _nbgbrm fbgbfZegh ihlj_[g_ rbjbg_ p_1thgkohh] &kZmildgh] keheZ [_IhgZ
ZjfZlmj_ LZdh gZ ijbf_j ~Z [b kkE ~hflblgphéZ deibkghklb ij _fZ ih Zjm
kKim[h\b fhjZem ~Z azZz”~h\h,_ f_j_ rbjlhgbg kla@dbllghy keh+Z [_lhgz Z
NZI_ m LZ[_ebPf_]Jyjh”~2A\gb gb\h hil _j_,_fZ klm[Z

LzZ[_ez Ihlj_[g_~_[,bg_[_lhgkdbd&Im[HhzyDd ~h[ZjfZIm|jF12aZ deZkm

FbgbfZeg_ ""bf_

Kim[ baeh™ g kZ \br_ klj: Baeh ¢
*_"g_
kljZg

0,2 0,5 0,7 0,7
200/40 250/40 280/40 160/45

GZihf_gZ \D"DQZ TZfZ aZriblgZ ~_[,bgZ [_INgZ ~h Z]MAImj_ &z kim]

AZ Zjfbjzgh[_lhgkd ihajpgb mkeh\b ~ [,bgZ ab”Z [ b aZthgzy ~H _[,bg
ZifzImj_ Z az ihkiFazZfibgmeizk km ijbdZazZgb m LZ[_eb

LZ[_eZ Ihlj_[g_"_[,bg_[_lhgkdbg ap \gzbrh ZjbHZImj F120Z de Zkm
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FbgbfZzeg_ ~bf_galbwm) [ Z
Ab” baeh™ _g kZ «_ Ab” baeh  _g kzZ ™\
P-0,35 B0,7 P-0,35 B0,7
150/25 160/35 160/25 220/35

AazZl _Jgml_[_lhgkd_ _k efbbghiZegb baZrlblgb kehe [ _IhgZV2D|fZImj_
mabfzZ k_ ~_ [-6bypEd

AZ ]j_R_mabfzZ m h[abj b klZlbgdb kbkl gmZjhdl|_Jpeb dhglihlj_[g_ ~_[,
[ _Ihgkd_ ]j_~_ m \bkbgp BjfZImjgZ aZrlblgh] kehezZ [_lhgZ ~"h ZjfZImj_
ijbdZaZgb m LZ[_eb

LZ[_eZ Ihlj _[g_ "~_[,bg_ ZjfbjZzgh[_dhlgkdBadiatkliblg_ " _[,bg_ [_lhgZ
ZjfZlmj_ aZFd20Zkm

Hlihjghk FbgbfZzeg_ ~bf_gabe_
ij_fz

PP

ih Zjm FZh]m,,_ dhf[bgdpbe  ]j ~ [ b~ _[,bg_ aZrl
F120 200 240 300 500
65 55 50 45

GZihf_gZ ™M kemqgZem ijbf_g_ oezZ”ghj \tgZigbaZ¢ _ ebyddtr akm djblbgg_
| _fi_jZImj-400°C aZrlblgZ ~_[,bgZ k_ fhjzZ ih\-15hhb @Zkthdlb\gh

<brb k_ §ZZfZ ihlj_[gZ aZrlblgZ ~_[,bgZ [_IhgZ 2 hjZ§IZ| fijmm. M
kemqgZes \bfz dz~z «_ihlj_[gZ ~_[,BoZ bh@y@bighjkzimj_ dh” azl_]gmlbo
1i_~Z b iehgq@mi ihlj _[gh «_ h[_a[_~blb ih\jrbgkd&{bpjfiglhh\h ~Z g_ [t
Ahreh Ah h"\Z,b\ZfZ [_lhgz 1j_fZ KJIKifMj3[gh ijbih gblb \ _mmagz~

5. EBL?J:LMJ:

[1] ?<JHDH> £ HjhjZgmg [_lhgkdbo dhgdfndpbgkdb nZdmel_| ;_h]jz~"
str. 69-76, DIN 18230, SRPS U.J1.051 /1997, DIN 4102

2] K Djf_Ibg H DFkifetdsg2 -ijh]jzf azZz ih Zjgm ZgZebam dhgkémdpbe_
3m]hkeh\_gkdh b f_{mgzZjh~rgh kzZ\_ibh\Z4Z _baZdkbhéhatbeZ <brZ |I_o
rdhez Gh\b Kz~ - 15K | ]

[3] J.C. Dotreppeinfluence of concrete quality on spalling of shostumns submitted to fire conditions,

FIP - Congres 1998. Amsterdam, 1998. str. 998/-

4 K Djf_Ibg J Nheb, <IhgBeZddh[_Ihgkdbo g_ebdZ m Ihdm6.b gZdh
3mlhkeb\_gkdh b F_{mgzZjh~rgh kzZ\hMh\iBfZjzh aBrkbllb ogbqdz rdl
Gh\b Kz~ 130

[51 J Nheb,  1Zd\hj KIMDgErEfg ij _loh”gh gZij_]Jgmlbo [_Ihgkdbo dh
mih ZjmJ:-?<BG:J Gh AZ]j_[

[6] Jb]bik dZlZeh]

[71 J_dhf_g~Zpbe_ ih ijbf_g_gbem h]g_aZYdbkghogk lijimdddp b1 jheba” Z|
1984.

F PZj_\Bh\b kmklz\ d?2dMZkbnbdzZpbe_ ]jZ{_\bgkdbo dhgkljmdpbeZz
fZl_jbeZe&[hjgbd 3_k_gkdh kzZ\_Ih\Zf_ ogZrllbkm_hmthmijZzaAZ]j_|
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G:EBA: <?JH<:LGH6? J?LDBO M>?K:

Djf _Ibg HeKeh[h”~"Zg Djff _Ibg
krnjetin@vtsns.edu.rs

J?ABF?
DZ”AZ k_ ~_nbgbrm ihlj_[g_ f_j_ [_a[_NyhkbDadb@@bldl\jklZ m~_kZ ihlj_ [t

ij_A\b~_Ib mq_klZehkl beb \_jh\ZlghgdZ f MhReingZkI\bfZ dZ4d-ijhm_gblm,ghklb

AZ ijhp_gb \_jh\Zlgh,m gZkiZgdZ ih\jhgZegkb h[hn kb Z m iblZfm km ~h]Z{

\_jh\ZlIgh,_ hAlh\ZjZem,Z kemqZ+gdjij¥kflz§,B\FihdlihXj_~Z beb h[h,_fZ ngraz Zlhf
| bfZ IThZkhgh\m jZkih”_em :dh m KIZHBEIEqa@hihkthmbm\ ebdb [jregmbrel hgjzd\
k_ij_"ez _ ijbf_gZ g_]Zlb\g_ [bghfi@Z"iZzkih™Zlb iybf_ jb ijbf_g_ h\zZd\_jzkih”_e_

D,mqg_ j_jabdb m~_kb ijhp_gZ \_jh\ZIgh,_ fzbfzlbqdb fh"

ANALYSIS OF PROBABILITY OF RARE ACCIDENTS

When you define the necessary security measurestlamdgrotection of various types of accidentssit i
necessary to predict the frequency or probabilftitsooccurrence. In cases where the assessoaBlelto assess the
likelihood of injury or occupational disease, amggse are events of low probability, the correspogdandom variable
representing the number of injuries or illnessea miven time t has the Poisson distribution. & gtatistical data set
there are a large number of zero frequency thepgwes the application of the negative binomialritigtion. The
paper presents examples of the application ofdisigibution.

D _\ZR Rereaccidentsestimate®f probability mathematical models

M<H>

Kljz*"Zf_ ,m”b mke_" jZagbo m”_kgbagXiplmdpbleZghte hhgdbm K\bff Z
h[ezklbfz ,m~kdbo ~_eh\ZfZ ihke_"sbg_ lhidhHZg hdldbhkilheb « ~bgkl\_g
N _nbgbpbeZ jbabdZ >_nbgbpbez azZWkd th k\pd "&Z/ rdmbgbr_ h\Ze iheZf
jZaebqgblb Ibih\b jbabdz

Hi_jzZlb\gb jbabd «_ jbabd ~bj_dlgbo]lmébl bdZbgdhdbghgdklze_ a[h] g_2Z~
ijhp_"mjzZz beb g_mki_ebo ijhp_kZz ,MkKdhfdmZ dblejlzy _ &kl _jgbo ~h]Zz
l[jbo\ZI,b\ «_ hgZe jbabd dhebf k_ fh ihmhZg\,globf mkeh\b¥E{_ gbf
ijhibkbfzMdhebdh k_ jbabdhf g_ fh _ mijz\,Zlmkieh\thf"g_ {jbglbd k_ g_ fh
ijbo\ZIblb A[h] Ih]Z «_ \_ebdZ hA~Jh\ZjghkIk\ipdZ g dhj_dlgh ba\_~ gz
jbabdz fh _ ihgZ d&1z\b |_rd_ ihke_ "~bp_

< _,bgZ m~_KZ +_ih\_azZgZ kz fbgbfzZeljbfrdj kdZzfz,Z>md\_hfz q_klh
g_d_ ezZ\,Zem <+ _"~ghf m i_I ~_k_| kebIfMzyN_km ih~Nbg |jhmajhdh\Zg
ijbjh~rgbf dzZlZkljhnzfz M k\bf kemqZJb YWhAZ kith kffZK)Zm gZ kemqZeZg
ijZ\beZz ijb g_fm «_i_jbh” baf_{mhmkZkiZ "t gg ddtedlmich |h*bgZ beb ~ g
hkgh\m kIZIkaqubo ihrzlzdz azk\_dhdim [ghrjZNblkZZ1_fZIbgdb fh”_e

ANjp_{mem \_jh\Zlgh,m gZklZgdZ m”"_kZ

M jzZz"m ,_ [blb ij_"~klzZ\,_g_ g_d_ "~bHbapr_ld& jhijm _chjbklblb az fh"_
\_jh\zZlgh,_ b nj_d\_gplhbohh”_ IkiZh[bg_ dhe_ km \Z'g_ azZ Z@gZekdm nj
GZeq_r,_ dhjbr,_g_ jZkih™_e m |Jdeb\jadZ\ fg'p"bebj’ﬂﬂZ{Z *Z km I1hzZkt
G_]ZIb\gZ [bghfgZ jZzkih"_eZ Z kZémagquzg_\bBZ j[Hdphiflgz b ]_hf_IjbekdZ jZ

>BKDJ?LG? J:KIH>?E?
Lj_[Z h*j_~Dblb aZdhg jZzkih™_e_ kenmllgeZ.g] MNklifZ\go\[jhn mékik4bm gzlZz
ijb g_fm ~_nbglikbeybf_glZ ijhrbjme_fh iZ «_ _dkh]DfZgimk\Zdilh 8ihe_] fh
"h,b ~h ihkfzljzgh] m~_kZz

<bkhdZ | _ogbgdZ rdheZ kljmdh\gbo kRohhekAZ Gh\b Kz~
2NZdmel | | _ogbgdbo gZmdZz Gh\b& g2~hljg,Z2hkbl
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KemqgZe+gZ ijhf_g,b\Z dhezZ ij_"klZ\,Zo[jhé _jkZeihpb h\jE glikki_jbf_glZ bfZz
;bghfgm jZkiBXn@m 3Zkgh «_ ~Z \_jh\Zlgh,Z j_ZebaZpbeiblBDfmkkKmfZ2&ZZ {2
fze_ \_jh\Zlgh,_ j_ldb ~h]zZ{Zeb _Itljlzg_ Kkjherjdki_jbf_gZlZ \_ebdb m
gZe+q_r,_ ijhp_kb m \_ab kZ ijhba\htplklh kebkikemdf\gh ihgzZ\,Zem bkil
mkeh\b aZ ZijhdkbfZpbem ;bghfg_ jZknp21®._ IhZkhgh\h

21.lhzZzkhgh\ aZzdhg jZkih"™_e_

ZijhdkbfbjZz I1hZkhgh\hf Hkgh\gZ jZaebdZ jbkih{me h\s  rlh dh~ IhZkh
jzkihA e g_ \Z'b ij_lihklZ\dZ h nbdKghfgZjE+mM_dkhs jZkih®_eb ihklhs
« AZgiZjzf_1Zj Dhjbklb k_ az h~j_{b%Zf, \kih\Ajgh, g [jhe ~"h]Z{Z+Z it
h~j {_ghf \j] f _gkdhf bgl_j\Zem

Dz~Z +_ dh” ;bghfg_ jZkih~_e_ [jhe fhgd¥ Z\f Zbdbkih)Z jZkih"_eZ

AZ g_dm kemqZegm ijhf_g,b\m ; dZh\nmk jZ¥dhBfZmhZHhge_ bkimf _gh

=~ {012 <} b >0.

>beZ]jZf =jZnbpb nmgdpbes_ azZ jZ&edpfhblbrb MoplzKiZzf k_ h"ghKb gZ
gZ+gb b &Z0)

DA
nAF
o2k

0 f

] 5 10 13 LAl

Hkh[bg_ IhZkhgh\_ jZkih™_e_

- kemqgZegb ijhp_k ¢  klZpbhgzZjzg W]h{zighmzkihlZ\glmt >W W 2@ +_ 0.
aZ\bkb kzfh hn 2

- "h]zZ{Z+b g_fZem ihke_"bpzZ le ~"hhzdZalZ \kkkngbf _{mKhpkdb bgl_j\Zeb baf
MZ Mh)zZz{Z+zZz f_{mkh[gh km g_aZ\bkghb

- ijhp_k +_ hj*"bgZhE{Z+b km j_Idb \_jh\Zlgh,Z ~Z Kldmf § dhfgkdlth d
bgl _j\Zem GW QOaW: hrbljZghdr*hRZ{ZZ »_ adg_\ZjhbXZgh,Z «_ fgh]h fZ]
hr \_jh\Zlgh,_ "~Z k_ m Ihf bgl_j\Z\&Zng hhbI{ZkZfh «_

IhZkhgh\zZ jZzkih®_eZ k_ dhjbklb aZ ghbBe elmZ fkZngdh «Z ihagZl hq_d
m”~_KkZ dheb ,_ k_ j_Zebah\Zlb m ihkfEd]Z g\zfem_fHgkdb\Zgb [jhe m~_kZ a
A"m-bg_ ihkfzljzgh] \j_f_gkdh] bgl_j\ZeZz

M jZz~n® < ~hdZaZgh ~Z k_ mf_klh dezZkbqgge IhiZkhghjbkjbkbhbd
fhrbnbdh\ZgZ jZkih"_eZ

Plx(t)=i0=¢t=T)]= (‘qf?i 2™
7!
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Beb ¢« ~ghklzZ\gbe_

ﬂ(ji}z(‘%ﬁi) E—.-u‘
1!
AZ jZaebdm h” deZkbqgg_ lhZkhgh\\Zjgki" aZ\bkb KZfh h~ijjhf_g,b
h\~r  bfZfh nmgdpbem ~\_ ijhf_g,b\_i BjAhpZf "JKAKE sZglt. RZEZfFZIbqgdh
hg db\df~r"bki_jabeZ m h\hf kemqgZem km

x(f) = A

ot = At
Ihrih km hq_db\ZgZ b\j*BBlghkabeZ dh” ThZkhgh\_ jZkihijhe_jldblbZezdl
eb k_ klZlbklbgdb kdmi nhjfbjZzg azZ\Zg_Ih&Z kihghkh«hj@kjih®_eb 1hlj_[gh
mahjzZzqdz kj_"~fzZ \j_~ghkl b mahjZngd2bklki_\jaBgh bIflz

G_]Zlb\gZ [bghfgZ jZzkih"_ezZ G;

M kemqZe \bfZ dZ~Z «_ mahjzqdZ k] _mpahjgdglghkbRi jabs  mf_klh I
jZkih” _e_ dhjbklb k_ G_]Zlb\gZ [b@hfgl\ Zj@ikith~eZz _dki_jbf_glb kZ \jr_
m~ rkimlZ g_ j_Zebams_ Ihihf k_ bkimhze _ dkiejdh &_gbe jHYZbah\Z
jZKih~_eZ s_ ~A\hizZjzf_1ZjkdZ k@hidjZjf NKhE\,Z \_jh\ZIgh,m ~Z k_ ~h]z{z
lhdm ihkimidz b iZjzfhdghkZ g_]ZIb\ghf kemqZeghd hi}hf{msb\rfhebdh iml
i _[Z ba\_klb g_db ihkImiZddmfZ & _ ‘m’k bk

NmgdpbeZ jZkih~_e_ \_jh\Zlgh,Z g m&ldig_ fibghdgbiZe ke ~ b h[ebd

N r 1.
PN k p X . ipkl P, k 012..

©

<_jh\Zlgp,2MH \_jh\Zlgh,Z "ZnklZngybek A_kbhr ihrlza Xh]h~*bh IThrih k_
ba nhjfmez fh _ azZd,mqgbldgabzz\ *bkh”~ hg_db\Zg_ \j _~ghklbgZ ]ZIb\
jZkihn _ez k_ fh _ dhjbklblb dz~zZ akbody_Kdgh RhIbbKfh ~bki_jabem \
hg_db\zg_ \j_"ghklb

Dh” IhZkhgh\_ jZkih~_e_ +_ hq_db\Zgz f\jgkdhkli AahBg_baf {m iheZ\
mazklhigZ ~h]zZ{Z.Z dhgklicglg\z]dbd-rlm@gz_qzm\g_ [bghfg_ jZkih4Zeb gbe_
fh>_ k_ hg_db\Zl_\_, h~rklmizZf_ gjZkidh~elhZkhgh\_

IJBF?JB IJBF?G? J:KIH>?E:

M jZ"m b> @@ bkiblzgz «_ ijbf_gZ g_]ZIb\g_ §EgkiZh[|Z &ty en” k_
kemgZem kg_'g bhgant_jbli@beb LZKZgZ |h "@ehkhdh\brlZ gZ+q _r,b ijbklm
nZK ZgZebabjzZ \_jhiplgh @~ kZ az h~j_{_gb k e]f igdf dgeHHAZ begh\m

g _]ZIb\Zlgghfgm jZkih® _em
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KzZ_fibjbekdh] klzZgh\brlz \_,bgZ bkljZZbRZpddy kj1®*beFbelhg b
FZg_jb#998;, DZjkhg b FZg_jbgk_ nhdmkd4dzZre#dljbabdzZz h” g_kj_,Z gZ Zmlr
beb Jez\dhéh\ham dheb g_ kiZ"Zem mgm kdbibnZdihj, m~kdzZ ]j_rdZz H\b
md, mgmemnf_ljbedmlihimlZz gij ohjbdhglZeéydzegz ihjz\gzZfZz dzjzdl_j
kZh[jZ,Z+Z gij ijhk_qZg ]h"brfb ~gijhgb gZZhfjzZffzrgB b \j_f_gkdb mketl
dbr_ beb kdgG1%ZZIb\gb [bghfgb fh"_e <« rbjhdh b&gpbr|jhgZa ¥l tkzze
ZgZebahf ihMEZIGfzgh,~Z"bki_jabp\Zlgh [blb adzZga~ghhq_db\jZzg ghklb
M g_dbf kemqgZe \bfZ ijh[e_f ij_"klZ\gmm_ijldhfihkgZIljZg Zalh”a m
ihrzZpbfz g_alh”"Z m kZh[jZ,Z«mbaf[bff_gBogmlkeZ f Zhifiinjm kZ2AZ fh”_eh\Zf _
azZzdhgz jzkih"h&ZlghgZalh”"zZ BKkiblloW iZdZzdzZgmezZbaf_ f_¢gZkih"_e_
\_jh\Zlgh,Z "Zmné&_ elkd[beghkl m ijbf_gbbfXk_ dipbhXki@mezZz g_kgZx b
gZ k_dpbezfzZ imlZ gZnédh«Az bfz

RzZgdzj Fbelhg b FZ97)jblgimi\jebrZ azZdhg jZzkih®_e_ kemqgZe+g_ ijh
dhez ij _~klz\,Z JH1bmid_kZ fh™_ [blb d\ZéphIZl\mtz h* IHEkhgGh
Abkljb[mpbe_ Zdh ihklheb \brzd gmeih ihglhzdjZfZ Ihffklenkg Zisnf _gblb
jZaebqgbl_ jZkih"_e_ aZ jZaebqgbl k fherh\jZkdjKgblp _ kfzZljzIbfZjZzdlbggh
kblmjgbirb k_ ij_lihklz\,z ~z ,_ w kKjVZighlbdy d_ ihagzl_ ~bkljb[mpbe_ i
IhZkhdzG; H\_ jzZzkik” _ighf fmem kZfh azZkfHkdpkallbg klZ f _f mvVghkkg h
g_[_a[_{dkdjkgbp_ A[h] ijbkmklI\Z ~gre@XZ M ZkRZ \bZdZ didneZih™Zpbfz |
g_alh™rzfzijhpZgfh™ _[blb]j_rdhf kfzdzdzh ~hdZa <Zdh \_ebd_ “~bki_jabe_
klZlbklbgdh] kdmiz ij_|_jZgZh{Zmidk]l H\Ze ijh[e_f k_ fh™_ j rhlb 1Zdh
h\_ ~ eh\_ imlZ dhijibkfl_fgrged-alteredkemqgzZe+g_ ijhf_g,b\_

M jZ"m~™~2l@ km nhjfme_ aZ h\_ijhf_g,b\_ azZ G; jZkih™_em

8§+ . L
PY k 1 p =l KULU Tz,
o5 *TK

Nhjfmez ~Ze_ \_jh\ZIgh,m "Z [glZe M AarHhdZM nhjfmeb km dhjbr,_g_ ke_-
hagzZd_
ri
D
.
U —
T O
ya Y, O
Z 0Y, z0

H

f
*n n 1l>*n  30% UC
0
ljb Ihf_Le_  ~bki_jabezZ d +_ [jhe m”_kiZ @2z ™ hlyghdb 2m22z\j_~ghkl gz "_
imlg p, »_ \_jh\ZIgh,Z ~Z gZ N_Wigbged| Zn"_kZJ dWjBk*bfh «_~gm beb ~jm
nhjfmem m azZ\bkghklb h” |h]Zzn\Z lejhe ihelbldpbeh

GMF?JBQDB IJBF?J

;jhe ,m”~b dheb Jh”2brf_ kljZz*"Zem m ilbbfZjbflghm k\jZI'Zzh\ jZaebqgbl «_
\j_f_gkdb ijhf_g,b\ Z azZ mahjzZzd h”ghkb @"m"b ®a@ hkgh\m klZlbklbqd
ihr"zZl1Z81Zdheb km ijbdd&glebm |Z[_eb km ijbdZazZgb j_amelZlb kzZfhdaz g_
km azZ klzZlbklbgdb kdmi ijbf_f_gb j\ZanmalzZdb |1Z]jzeeh fh _ k_ \b~_Ib
ihkfzljzghf i_Ih]lh~brf_f i_jbh m Jh~bg_ 1jZ” ;_h]jz” bfz \br_kljmdh \
“j1z\Z m h~rghkm gZ g _d_ ~jm]_ f_lehihepZ figh]bo ihiZgbazZpbhgbo | _
mj[Zgbklbgdbo h[jZah\gbo azZdhgkdBobbg”jrhkida |kl
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LZ[_ez KiZIbklbgdb ih~Zipb h ijhk _gmbkbdjmeihiB]bfZz m g_dbf ]jZ~h\

i_jbh~m
2006 ]Jh*bg_ 9Z k\Zdbo K]Z §BTI§ IRdpbrt 17/2012)
Lhdb Fhkd\| Ehg”lf 1Zjb4 ;_jebg FZ~jb™ Jbf ymdmj_r
1.1 3.1 0.6 09 1.0 0.3 0.2 0.8
,_aqf,_hljzl 1jz] | AZ]j| ;m~bfi_rlj KIhdoh{ Hke Kl
I _1_jk[m]
04 5.0 0.9 04 1.0 1.4 1.0 5.8

> nbgbkZzZ, fh kemqgZegnX dhfZgijb\Wkl1zZ\,Z hqg_db\Zgm \j _~ghkmgjhezZ ,m’
m ih"Zjm m |lhdm « ~g_ ]h"bg_ m g_fdhhfaZjZtgnjZzKM~* e, h\_ kemqZeg_ ij
lhrlh g_fZ fgh]lh gmeZ ihkfzljzfz ghfBr,jhfj_ 1 _gm&Zdf gbo ijhf_g,b\bo
ljbf _ghf ih~ZI1Z[8)Z daA[beZfh klZIbklbgdb kdmi

hg_db\z|0-05 |051 [1-15 |152 2-25|25-35|3.5-45| 4555 | 5.5-7
[)

ih]bgmeb
nj_d\_gpl 15 13 6 1 3 3 3 1 2

Ijbf _ghf nhjfmeZ azZ mahjzqdm kj_"friabpntghk]bbzZ¥lhki

X,, 14468................... S: 246
Ba “h[be_gbo j_amelzlz fh _fh azdgZgb[ph¢Zh}Pbgnmlebko ,m~b h” ih ZjzZ r
liZ"m m k\_Im ijb[eb gh gZ NZktZghblgbdZbkZ ijb[eb gh

lhrlh «_ mahjZqdzZ ~bki_jabez fghlWZA ki gf4h\jmaghkd IhZkhgh\Z jZkih"
ijbf_g,b\ZzZ Ba\jrb, fh ZgZebam ~Z eb Ith Gfhzijib\fgngb [bghfgm jZkih"
ljbf_gb,_fh f_Ih~ fhf_gzZIlzZ I+ j_rb,_fh kbkl_f

14468 P . 246 —P
1p 1p
J_r_f_ h\h] kbkI_fZ ~Ze_ j_r_f_
p 041..r 2
Fh'_fh ij_7ihklZ\blb ~Z kemqZegX bhf_gibyZIb\gm [bghfgm jZkih"_e
iZjZt_1jbfZ b
A:D4MQ:D
.D"Z ijhp_gbl_, h*j_{me_ ~Z eb -_ bobdbbgbatgd ijborZg h~ gZ-\Z ¢

nZdlhjz +_ \_jh\Zlgh,Z g_dh] m~A_kZ"blibljjAlgith”e_e h*dhe_ h*j_{mem \_]j
A"hlz{Z+<z M hp_gb \_jh\Zlgh,_ fh]lm k&~ ddhidklbgbogjdkih”_ezZ M jZ "m o
dh” dhebo Ibih\Z m~_kZ Ij_[Z dhjbklMblézg_MmzhagbjZzki f_glb ijhp_kZzZ fh’
gbg_ klZlbklbgdb kdmi b [blgh «_ ~Z_ipB&pthed mem htth fbo aZ\bkb bal[hj ]
b djZzefb j_amelzl fh™r_ebjzfz

6 EBL?J:LMJ:

[1] O. Djf _Ibgjhp_gZ \_jh\Zlgh,_ gZklZgdzZ ih\j_~_ZWhed &Zl| jZ pBf af*jkIm
A[hjgbd jz~h\Z kz\_lajkZ¥f@hkgb bg _f _jbg]OlDhiah§pa2p10 Jh* bgs

281.

[2] V. Shankar, J. Miton and F. Mannering: Modeling deat frequencies as Zero-altered probability
processes: An empirical inquinAccident Analysis and PreventioR9, 6, (1997) 82837.

215



Jbabd b [_a[_~ghkgb b®hiZhpo#.

[3] N. Malyshkina, F. Mannering, and A. Tarko: Mark®@witching negative binomial models: An
application to vehicle accident frequenciasgident Analysis and Preventipdl (2009) 21#226.

[4 Klzgrzj» KJIK : E . >mrl\_gZ [_a[_4ghklgZ jbabdZ m aZrlblb ebpzZ b
b ihkeh\@X2n [_gb ]eZkkgt/10.

[5] World Fire Statistics, Report No 17/2012, CTHnternational Statistics Association of fire and Rescue
Services2012.

6] F Jz~h\Zgh\b, F KIl_\Zgqg_\b, >S Mlikbdregr @b, ;* ,ZdjhnbabqdZz
ZgZebaz a_f,hlj_kzZ dh” Djz,_\Z Kj[beZ 1h*bghjdbj@ jZ"h\Z =_h]jZnkdl
bgklblmlz 33h\Zg P\beb,” K:GM _h]jz"

[7] K. Smith: Environmental hazards, assessing ristt @educing disaster, Routledge, London and New

York, 2001. str. 238%vww.model.u-szeged.hu/cd

[8] H.C. Chin, and M.A. Quddus: Modeling count datih excess zeroes: An empirical application to

traffic accidentsSociological Methods ResearcB2(1) (2003P0-116.

O] H Djf __Ib¥ Djf _Ibf. Djf _IbggzZebaz ijhp_g_ \_jh\Zlgh,m*bljE""Ef ZkbfZzZ
Alhjgbd JZ"h\EF_{mgZjh~rgh kzZ\_JbebAd_bx[_a[_"ghkgb bg _f_,je¢]JK DhizZzh
Gh\b Kz~*
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IHKE?>BP? DHGNEBDL: IHKtEHH>BP: M J:>GHF HDIJM@?5M

FZjbglZjf_IBdgNbebi FZI12Z\m,
marina.krnjetin@vojvodinagov.rs

J?ABF?

AZol_\b ihkezZ q_klh ihklzZ\,Zem aZmhke _dhehm KkfdmzZpbebdbo ihl_r
hkl\Z]b\me b ihkeh\gbo b Ihjh"bngkl)jg‘i'{IZI\b aB\ b WAJh [jhe hj]ZgbaZpb- Z
NZ mabfzZ m h[abj h\Ze ijh[e_f b ihkE\.iZmpZ kj_hgk7_\e_Z\ fm h~j_{_gbo kljZ
dZdh [b k_ rlh mki_rgbe_ mkihklZ\bh [MeZlgk _paf MmZAhm «_ ~Z] ijbdzZa
h~rghkm ihkezZ b ihjh*bp_ Z 1Zdh{\gkmihkkibkZlgp g*"HZdbebo ~h\h”b h\Ze
GZ djZem km jzZafzljzg_ h”j_{_g_ f\hhbhpbdhtbZgba@dpheZ fh]lm "hijb
kfZzf_ fm h\h] ijh[e_fZ

D,mgg_ jddglgnebdl ihkzZth"bpzZ g _]Zlb\g_ihke_~bp_ meh]Z hj]JzZg

WORK-FAMILY CONFLICT AND ITS CONSEQUENCES AT WORK

SUMMARY

Many working parents have difficulties in combining doyment with family responsibilities.
Many organizations have started to address this probfehpay more attention to finding strategies in order
to establish a balance between these two spherisspdjer presents different theories about the relatwnshi
between work and family and it also gives an overwdwhe negative consequences of the work-family
conflict. The final part of the paper includes the asialpf specific methods by means of which managers of
organizations may contribute to mitigation of this feob

D \ZR W&kfamily conflict, negative consequences, farslypportive organization

M<H>

LiZz"bpbhgZegZ kebdzZ h fZedZfZ b hgn\bBbhzZ *"&jhpak bildhphz gz b~ _-b
h~Th\hjghkl fZed_ [jblZ h ’\_pb b p_e¥fd "héfZz bbgkp\rh~"]h\hjZg aZ nbg.
kblmjghkl ihjh~bp_ MezZkdhf ° ehli thd_\ZZXZ fmfZeZ dZh b meh]Z
AMZAN _k_| Th~rbgZ ihg_eh k_ ]h\thIb Ki\iwghhifghkgbl Akz\j_f_ghf jh~bl_,
ij fZ dhe f fZed_ b hq_\b ~_ e  [jbdam thhdHEVhjghkp_ K ~jm]_ kljZg_ m
kn_jb ~hreh «_ “h \_ebdbo ijhf_gz bimrinklBebdkmhfigh]h dhfie dkgbeb
[jhegbo nzdlhjZ ~h]Z{Z+b b \j_f_ mldlked fkib\pftj_ M~ b\b JzZ~bdZegh |
gZgbg jZz~"Z mke_”" |_oghehrdbo ijhffgdzZ in_ blgnHiAZipbhgbf b dhfmgbdz
| _ogheh]bezfZ Dhgdmj_gpbeZ gZ l|jamlam Igh \jle]lpdkbbgd I1h\_,Zgb km a:
ne_dkb[beghr,m mgmlZj hjl]ZgbaZpbZgbdZphrzbaMdmelhhdh aZihke_gb "~ _e
dhjzd kzZ azol_\bfz hdjm _fzZ ihlj_[dhhe\]j Z gdedh m\lig ebqggb JZa\h- b
mkzZ\jrz\zZf _

K\_ h\_ ijhf_g_ bfZem g_aZh[beZaZgihkepZe bbgZbkEY¥_ “b\hl_ Ihl_gf
ihke_~bp_ klj_kZ az dhfiZgbe_ b fbohabdlaZibkeZgg kfiZ «_ \Z gh ~Z j
dzZ~Zj Ih ij_ihagZ b ihfh]g_ k\hsbf ahiinke _gbdgZmkgzhqz\ZfZ kZ klj_khf b
ba\hjz klj kz gz kzfhf ihkem ]~_«_ Ih fh]m,

11.L_hjbs_ h h~rghkm ihkeZ[H ihjh~bp_

L_hjbeZ ij_eb¥ZfzfZ h\he |_hjbeb hgh rlh k_ "~ rZ\ZZgK_ihked ij_
ihjh~bggb "b\hl Ie gZ kbimZpbemdhh#_dhkh[zZz>Zdeh\hZgZ gZ ihkem [b,_

'Kem'[Z aZ mijz\,Zf_ ,m”kdbf j_kmjkbfZ <ezZ~Z :1 <he\h”"bg_ ;me FbbZ+eZ ImibgZ G
2DZje NjZgp_a Mgb\_jahlfakim Ejpdizf A*OREDO VWXGLHV’
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dh” dm, H\Z | _hjbeZ ij_lihklZ\,ZhkZ bakl{sab keblgZzgrih k_ ~_rZ\Z m ihjh
hgh]z rih k A rZ\Z m dm,ghf hdjm _f2Z Wghihkeerk_mtbq_ gZ hgh rih hk
dZ~Z gbe_ gZ ihkem KIZ\h\b ij_fZ ohklevhlgbo kIZ\h\i@bhkh[_ dheb k_ fZg
m k\bf kn_jzfz "hyhfZ £_pb ijbezZl_,bfZ b ~"jm]bfz ?fibjbek@lZ kghhgzZ g
Ah[be_gbf ihablb\gbf dhj_eZpbeZfZ bAaZKnZ[[@mébqlBldo aZ ihkZh b az il
g_1Z k_ hg"Z azZzd,mgme_ h ih\_azghkimiZemlHMh¥m dhebjbam m]ezZ\ghf il
ij_lihklz\d_ ~Z «_ kf_j mlbpzZez \_,bfdZ_eéemMmjfhhBphbhkBa\hjgb h[ebd h\_ [|_
A"h b\_h jZaebqgblz mgzij_{ fZ iz kmhlizdddhigp*eh Z¢blb\ghtkdlblb\gb
kKlIZ\h\b ij_fZ ihkem ih[h,rZ\Zem klIZ\hh_ mj_if@gptbivhl g_]ZIb\gb ih]lhjZrz
dhgp_il Zebe_dHEgbdzZ _ ~Z klIZ\h\b ij_fZ ihkem M_dZglz mlbfgm g\hIm
mhirl_ dh]gblb\gh [bo_<\bhlj&geglgZz kI\Zjb dheb dZ _ ~Z «_ laZeéebkhhhrm/Zg
kgz]Zz azZo\Z,mem,b dhehe gh\_d klbgzZ\ppheg\j\*gldgb dhe_ hg"Z bajz
ijb\Zlghf “b\him L_hjbezZ ij_eb\Zfz gkzihlihkkliZlh¥Zzg ij_ghk ba ihkeh
ihjh~"bggm kj_~bgm \_, b g_1ZIb\ZgZ"djg hkdlI[Z_d&kiZeglZg b fhghlhg ihkzZh
ihkem ihklZlb e_fZ b ljz blb gZgbg” b*ZZblag"¥gk _~Ekhjij_ghkb b gZ ihjh”*b
1"~ hkh[Z dhjbklb k\he_ gh\hkl_q_g_ Y“zZrllhg_ba[ gle\bdh[Z\,Zf_ jZaeb
ihjh"bgqgbo “m ghklb

L _hjbezZ dhfi_gaZphZ h\he | _hjbeb ihklheb bg\_jaZgeZghkhpafbdm i
b ,m”b jZaebqgblh bg\_klbjZem m h\E B\ihjhhbpgzZknhithX_azgb Zeb IZdh *
\er dhfi_gaZpmem “Aghe kn_jb hkI\Zjmes_ jZ~b befhnithsbkan _hphgriHm_ H\’
k_ ihfbfm b jZaebgbl_ \jkl_ dhfimgad@behft gaZpbez « dZ~Z hkh[Z ih
dhebo g _fZ ~h\h,gh m « ~ghf ~hf_gmmIhdbb{@& hjhJAE]b K ~jm]_ kljZg_ |
dhfi_gaZpbez «_ dZ”~Z hkh[Z g_]ZKegzZdbkidmahz ki hkd\bjm ihjh~"bp_ b
\j_f_ #bf_j azZz Ih «_ dzZ”~Z hkh[Z dhjbklIbzZk én[b" ghiZjZeZ2 h™ gZihjgh] i
KmribgZ h\h] ijbkImiz «_ m ij_lihklXgpbkt¥Z ko k& JBEkleZ h[jZ{mem beb dh
hd\bjm ihjh~"bp_ b m keh[h”~gh \j_f_

L_hjbez k_]fzxdgjzllzhklz\,Z ~Z km ihkZh b ihjh*"bpzZ ' ZXEKFE rn_
_"ghe kn_jb gb gZ dheb gZgbg g _mmtpmghmegAHVh]2{ZKkA_j_  km h”\he_g_
\j_f_gkdb b nmgdpbhgZegh b Ih hfh]mhkgh fingd\dbhgb&Zijfbk|mli\Ze.
ij_lihklz\,Zz ~Z +_ ihjh*bpZ kn_jZ bdNgighllblb Zgl_dlab\gbo f_{m,m~kdbo
Ahd ¢« ihkZh kn_jZ dhez «_ bfi_jkbhgZely4j_ dindgkl]imlifbl\glZegzZz g_]h _dkij_Kkl

L_hjbeZ bgkljmf_glZégh&Ib_hjbeb ihkZh b ihjh bpZ km ik\_aZgh |Zc
h~ h\bo kn_jZ m\_d kj_~ki\h aZ ihkbBm&ZlZ m_kybpbe«gjijmihbtinkeh\gb
j_amelZlb \h~A_ Ah[jhf ihjhAbgqghf ‘b\khm aZ kj[ ~&[\Hb\Zf_ jZaebqblbo
az~ h\h,k1z\z

L_hjbeZ dhgneddl|Z*Z km h\_ ~\_ kn j ] g_jZz egh 4 _rdkiidl o be d gl
kn_jb g_fbgh\gh \h~b beb azol_\Z jd\_Hih Mméh" KM]Z rih h\_ A\ kn_j
jZaebqgbl_ghjf_ b aZol_\_

Bgl_1jZIb\gZ |_#hjpe@hklZ\,Z ~Z km ihkZh b ihjh~bpZl Ik bdh Dkij_
g _fhlm,_ ihkfzZljZIb bo azk_[gh

G?=:LB<G? IHKE?>BP? B MLBP:3 DHGNEBDIHJHXBA:
JZ~gb klj_khjb gij \j_f_ dhe_ k_ ijhjhhb _gZ,ihghh klj_khjb dheb g
\_ab kz ihkehf gij [jhe ~_p_ [jZqghb jGdpeb-Zb bdf bign ihkeZ b ihjh~bp
dhgnebd! baf_{mkimlempbeZ dZ~Z +_ + ~gZ meh]Z med]K82zdtm_ kEk Mimgb
i [z ~Z hkI\Zjme_ km q_klh bkljZ'bzh” GZeZkllghbKWaj khjz fh'_ ~h\_
g_]Zlb\gho ihke "“bpZ ih aZihke_g_ j#ZobaZ pith gétor blok dh€ZehgZ ¢l
>hgZe~khgzZih@_ “jZaebgblZ bkljZ b\ZfZ dheZyrkebdhdAaZ{@Z ihEedhb ihjh?
AhVh~Ab ~h ikbohehrdbo kbfilhfZ dZhkrjhkkih\bajZgZg* ij_kbeZ nbabqd_
ih\_,Zg_ khfzlkd_ |_]h[_ gb _ azZ~h\dghkb\d\Z®\Bllhif ihjhA"bggh] “b\hiZ b
gb\h _g_jlbe_ IjbkmkI\h ~_p_~+_ igbfattkgh, Z&fZ fihijbEkdZ m [jZdm b ~h
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gZklZgdm Kklj_kZ b gb  _f az”~h\h,kl\mjZbibvdliz MAdZhAknem ~Z <« -dhgneb
ihjh"bpzZ ih\_azZzg kzZ a”jz\,_f aZihke dgbigbb fibjghkdZ fmf LZdh{_ dhg
ihkZilnjh~"bpZ <« agZqZegh ihablb\gkljihkhdZgzbikdémb k_ ~_ nbgbr_ dz
Zgdkbhaghkl beb ] g jZegZ g _j\haZ dhiEZ§Z kithpbkgHegh b nbabgdh
aZihke_gh] aBjbfrikg@gbf "b\higbf kljdkdbf k_ ~ _nbgbr_ dZh ikbohehrdh Kkl
e h”]lh\hj gZ mag_fbjZ\Zem,_ mlbipln_ihel ["bHp& bnp~idXfhf kZ]hj \ZfZ gZ
ihkemjhehg]bjZzg ikbohehrdb h”]h\hj gZ opwogbdg bglfhiphkhbgdzZeg_  klj_khj
ihkem fhpbhgZegZ b nbabqdZ bkpji, _ghklz ~"jZa\bhgZebagZpbtb\gbo klZ
ij_fZ ihkem g_]1ZIlb\gZ kzZfhijhp_gZ4b\Zafnik g ZUZhlklAym]lh > @

Ilhke ~bp_ -iithfE’hbpZ dhgnebdlZ fhlm k_ ih~_eb]lbjmZy >d@ebdh dzZI|_

1. H”]1h\hjghklb b hqgq_dbAZpr \k ihkezZ fh]lm ijhmajhd#&VWghB bplbk Zh
dhgne'bdb h[jgmlh h~]h\hjghklb dhe_ bg”bhb/ gZZ ilbjfi® bopmh ik ~h\ _|
Ah oihjhMad@gthkem dhgndbddzrhf_gzZ aZol_\Zem \j_f_ dhe_ ™gdhek _ ijh
mehab g_ fh _ k_ ihk\_Iblb ~jm]he

2. lkbohehrdb aZzZolklp kt ih\_azZzg kZ ihkehf ~hijbghkdzihjh~2bpbhkZh
dhgnebdIm

3. Hjl]ZgbaZpbhgZ iheblbdZ b Zddibdghdkhe_zhj]ZgbaZpbhimijhehdit b
ihkZilnjh~"bpzZ dhgnebdl

>mdk[mjb b Oblbgk > @ " _e-ihdhgbpbdyzZihkBhdhfihg gl _ b gzZ\h~_ dt
hg_ bfZem gZ ihe _~bg_ Zki_dl_ ihjh~bytglty] WZthkbhgghkZih] azihke gh]

MIbpZe ij_hil_j_, _ghklbbmem]ez hj]ZgbazZpbe_ ij_hil_j_, ¢dd kieh]_
ehrbebf nbabqdbf b f_glZeghf a”jz\, j_Kdkda igk\émkligbkdh az~h\h,kl\h
mihlj _[Z ij_ibkZgbo e_dh\Z Zik_glbakfe lgb*jkdh\bkAZbf hil j_, f_f 1
\_jh\ZIgbe ~h'b\,Z\Zem g_]ZIb\gh ijZgfZ ipjhkEZpihkeZf_ \ _jh\Zlgh gZ\h~
aZ”h\h,kI\h ihjh~bphf \_jh\Zlgbe_ Xf hitemypembatzré€Zz " m KI\ZjZf_ ihlhf]

MIbpZes mieblZfZ ihkeZ m ihjh£bgzigZ "bjfiZlgbhaZpbhg_ 1Zgd_ ]Je_"brl
ih\_azgh kz iblzfbfz az~j"z\ZfzZ \bkKhdhlgdivh gbkdklz agZz*h\h,kl\h ihkeh
9Zf_jZ 9gZimrlZfZ ihkez g_]ZIb\g_ aZglemzdlh fhjgkgbaz jz~ AZihk
klz\,Zem aZol_\_ ihkeZ bkij_" fbohXlgbrjh™thpb\,Z\phem g_]1ZIb\Zg ij_ghk
gZ ihjh*bpm hgb ihk\_,mem fZf_ \j_fdg¥Z ZDHbdkohghtkib&dZg_ kZ ihkehf b
hrghkbfz dh” dm,_ ijhimrlZem ihjhilbdgkeZh]BE{d+r,alhk_,Zem ~Z fbol
mlbgq_ gZ fboh\m kihkh[ghkl *"Z [m”nhd'k\d [plmiZ\b”_gZ IbiZz dhgnebdl.
ihjhA"bpz ~h\h”_ ~h g_]Zlb\gbo ihke_&bdp2, ih fhdgegdtbpb dhgnebdl mlbq
gZebajz _gbe_ Hk_,Zf_ ijblbkdz a[lh]gd_"bhkijZhdlZz j\j,_ _ghklb gbe_ Ih
ijh[e_fzZlbggh dzZh hk_,Zf_ jZaZi_lhkbb ibghf*Hm iHkek_ ,Zf_ djb\bp_
bkimfz\ZfzZ ihkeh\gbo aZol _\Z Zeb gh~bplhghw jgMd HZjlheZ b JhkgZ
azd,mgmem ~Z dhgrnibpdVbplzk 4jh h\eZ{me_dh” ~ gZ Dhghaepsll g dhZjhq
"_gZ kz fez{hf ~_phf b bfzZ ijhihjpbfigz[eggbmh~gipk ijlj_fZ Ihf bkljZ b\Zfm
az kdjz,_f_f jz~gh] \j_f_gZ gZklZebogklI\B\hKd{jm]fZkljZzg_ dh” iZjh\z ]"
kmijm gbdZ baeh’_gZ dhgnebdlm *ZQXZ flZgMm~gphe4j_ kbke b ba[_]Z
h~Alh\hjghklb «Z\,Z k_ dh” fmrdZjzZpZz

MIbpZes mieblZfZ ihjh~bgqgh] “b\hikZmhjhkgbagpbekd 1Zqd_ ]Je_~brlz
dhebfZ «_  ihjh~"bpZ \Z'gbeZ h” ihkeXZ gihkeZ bmhkabém+m keh[h~gh \j f_
i rz\zeb ihjh~bqg_ ijh[e_f_ ijh[e_f_ j€2bA~[jphf WelklZjbebf hkh[ZfZ
ihe ~"bgpb q_r, bfZem \_ebd_ ihjh~"&AgbpZ§ hN&@&Zbmp_ib ~h[beZf_ ij\h] ’
Ih~ ]_g_jzZegh \_,bf jbabdhf g_]ZIb\ghdl Zn lbpiZ «@an digre h\gh] b ihjh~bqgh]

! Dhgnebdl ihkiAilkbpZ m fgh]bf bkljZ b\ZfbkZ dkdizdphnebd! dheb k_ kZklheb ba ~\Z ih~lbiz
k_ Zdlb\ghklb b h[zZ\_a_ \_aZg_ az igEkzZihjhYZgqhgb mhbgmdheb ,_ k_ hagzZqgz\Zdk dZh dhg
ihjh~bpb b ~jm]b Ibi dhgnebdlZ m dhf ihjgZbihkghbvdb!| dhbly , k_hagZqz\zZlb dZh dhgne
dZhkem
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km hkh[_ dhe_ bfZem \_,b [jhe ihjhdbggbbkmeiZm high_ \j f_gZ ihkem &
bfZem \br_ h~Jh\hjghklb \Zg ihkeZ

libafb, b kZjz~gbpb > @ kijh\_eb km kkijZ 6\Zp mdhjbilb ih\_azZghkl |
Zdlb\ghklb dhe_ k_ h[Z\,Zem m kehfibyph}j rh[jtokkZ[Z2 J_amelZlb km ih
km bkiblZgbpb gZ+az"h\h,gbsb fhim,ghr\in 72 hhzke&hfh Zdib\ghkib \_a
ihjhAbqzg ‘b\hl [Z\,_f_ ~_phf ijh\h{ Kmijji gbdhfkizeb iZjlg_jhf dmih\z
ihlj [_ ~hfz,bgkl\Z ~Z gZefzZf_ azZ”h\mgb kihhZ §&r,m hj]ZgbaZpbeb hc
ijbsZ1_,Z j_dj_zlIb\ghf \_"[Zfm b ijZh]lZ{Z+2¥g MmgborBebfZ AZ~h\h,kI\h
gZe[h,_ +_Tij_™\b{zZeh aZ~h\h,kI\h migihklZ\ gaf_ {&\ “b\hlZ b jz~Z 3.
agZqZegb ij_~bdlhj “b\high] aZ~h\hsk)yhklbeZ k_ fdmimes_ az ihlj_[_ ~hf
H\ZdzZ\ gZeZa fh _ mdZab\Zlb gZ dmZh\grhbfh,bgRjlAdgh j_ne_dIih\ZIb
ijboh”_ M ij_loh~rghe kim~beb bkltetz mZhpb ik _ij&dZaXxj , b aZ h\h,kl\Z
[beh ihablb\gh ih\_azZgh kZ \bkbghf ijbfZfz

MEH=: HJ=:GBA:PB3?

M\h{_f_ b ijbo\ZIZf_ iheblbd_ dhsZ \hkbZ\ZgmgZ[ZeZgkZ baf_|
ihjhAbqgh] b ihkeh\gh] “b\h1Z bfZ \lor akl kk@mmdhjpkgbazZpbem

f AZ~j Z\Zf_ aZihke_gbo bfz \Z'gm meh]d\zZhgzhkehwZlZmb+eZ b k_e_
aZihke_gbo ij_"klzZ\,Z \_ebdb ljhrzd Bkl hj]lZdt aZ pjbeabg] b "h”~ZlgZz
gh\bo aZihkegbo Ba |h] jZaeh]Zmhhppdgbakmb?*E dlasm[b aZihke gh]
\Z Zg g_ nbpb- dh- klhe gZ jghiBeZildpm rdZihkek|Z\, Zem d,n
nzZdlhj azrih k_ {_9Z hkh[Z hijhj1ZghaZphzm Zgm aZ g_dm ]
[_g_nbpbe_ h[mo\ZIZom b hg_ dhe {bkZfh"ghkeh\ggbomk[de\Z aZ b hghb
hih[Z bfZ m ijb\ZlIghf "b\him > @

f Bfie_f_glZpbez kljzZl_]be_ azZ kma[b&Zfhhjhdtogrze bd| A hifhZzgbeb kl\Z

ij_~ghkl dZdh azZ dhfiZzgbem 1Zdh b\&dzZ Pbehddligh KNjaF_KoeAdjpha”z

mkihklz\,Zf _ [ZengZ baf_{m jZaelhdjbldok bghiljbfka&aZpbeb hi_jZIb'
ijhp_kzZ dzZh b rfbf \ azfz baf {mkedhgizogbD jhm dZth _ f_j_ dhfiz
ih[h,rZ\Z k\hem dhgdmj “glkdm ihabpbem gZ lj'brim > @

Ih\_,Z\Z k_ ihk\_,_ghkl hj]ZgbazZpbealkehfaz”h\h,kl\h

KfZfme_nemdimZpbezZ aZihke_gbo

KfZfme ~h'b\,Ze dhgnebdlZ dh” kZfbo aZihke gbo

~h ~h —~h

KhpbeZzegz jzaf_gzZ baf_{m dhfiZzgbe_ ob *f ndlydk 2gzHkeh jdpmb
hjl]ZzgbazZpbhg_ iWAZd_hjbez dZh hkgh\gm ij_lihklZ\dmj hpmiphgbEZ IAZghjf
ij_fZ dhehe k_ ijhp_kb jzZaf_g_ [ZabgZemh\ij\_d¢gki\lghhq_db\Zfm ~zZ
ZglZz h\Zzf_ m [m”"m,ghklb majhdh\ZlbfZjhhbhmKemjlrb Ijj]ZgbazZpbhgZz i
Ahijbghkb azZ”h\h, kI\m aZihke_gbo kfZfohghtdfbdhh_j_ ik ghklb dzZh b j.
h[Z\_amem, | hk_,,Z-Z dZ ijhib\mkemab > @

Ebr_jb b f_gZ%_jb hjl]ZgbazZpbe_ gZ rk\Hibgdjbbdgg bfrmeh]_ m ih]
Kijh\h{_fZ b mki_-oZjhihnlk@Zzh mkf_j g_ iheblbd_ dj_Zlhehb amnmVigb jp>fhd _
>Zde_ hgb km h”]lh\hjgbh azZz m\h{_f _ijlgjzfdbgbkljZpbepbeZz K ~jm]_ k
ihlj_[gh «_ ~Z ihklheb b dhgljhez dhjjjxrf,Z fdz dhhb®_ijfb “hreh ~h aehmihlj_
h” gZqbgzZ fh _ [blb “h[beZf_ ~ha\hjezd®pfbkphrf ZghVhZz{_g_ ih]l]h”*ghklb Gz:
\Z'gh_ ~Z b kzfb f_gZF_jb dhjbkl_ h\_mgyijZ*be éhhtm ebggm kbImzZpb
ihklzeb mahj "jm]bfZz HjlZgbazZpb«<Z”bhpzgd Mf*ZPrdgh ihjh~ bp_ dhjbkl_ ih\
b ijh]jzf_ dhem km gZf_f_gb aZihkézZgli¥ZzdkzOibbelirdpmd gZ\h”"_ bzZdh fgh
hj]ZgbazZpbs_ ijbo\Zl1Zem Aihjh~bqgh bliplsAdmilykidendly ihadicies fboh\_
bfiebpblg_ ghjf_ h[_kojZ[jmem aZihkeZ gh\bo" igh)jjzrffZ f AZihke_gb gZm
mdhebdh dhjbkl_ hgh rlh bf «_  ihgm{ihghz \j dZighdhigljZijh~mdlIb\gh aZz
dZjbe j_ > @
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<j_"ghklb dhe_ ij_a_glme_ hj]ZgbaZpheZ ghyhgnmk \dmmalmjm bfZem \Z"
Mdhebdh ihklheb ohfh]_ghkl m ih]e_Ibma2bokgboghp bglmkl]ZgbazZpbekdbo \
ih\_,zZ\Z k_ \_jh\Zlgh,Z ihklbazfz a¥jzZ{\m] ihkeBykhbelg\gh] "b\hlZz
(Schneider,1987; Gibersaatal ij _Butke, [11]).

F_mjk b KeZ\po_\de > @ bkljz ' b\ZedbZkimke'\f \Djp2ZZ2[en_~hfZ, bgkl\
"~ gZ m LZtbdbklZgm < _~ghe h™ gZZkbjhpZogdpZkegha :faheb kZ klZgh\
dhe_ “b\b bkih” g ppbh\gZegbjhfZzri\Z 5boh\b j_amelZIb ihdzZdmhm Iz akzZ_
h~j z\zf_ ~hfz,bgkl\Z dhe_ k_ h~ghkbkea\k\ZldfZ\fgmtg ZdhAbingg‘m[b-
gZdgZ”m aZ f_g jZ» m h~ghkm gZfhzBem ijhjtmaggmes @2p 1~ g_ ijbfz *
gZdgZz™m Zeb k_ ih\_,Z\Z Zdh "_gzZbohzZkZjfmdlipbjbl m@_g_ gZ k_em ijh\
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ihk\_,_ghkl ihe_~bgpZ b f_]1h\Z \_ebdhtbdyong_Adikb\gmklb jzZ~b hkl\Z
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ijbhjbl_1I \_ebdh] [jheZz dhfiZzgbez b fihkhf, gghkdghftzegh +_ azZ mkihk!
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lhf_ dhebdh ¢« h\h agZqZe+gh iblZfg_ bhfZz*b kZfhhk\hebf aZihke_gbfz \
bgAbj_digh h[_a[_{me_ b khikl\_gh [E~Ah\BhgbhyZfgbp® dheb km ihk\
hjlZgbazZpbeb b \_azZgb az fm ]|~_zZamihYdfmaBEe-zH\ghj jf_ ihdZamem
ijh~mdlib\ghkl b mkf_j ghkl gZ d\Zebl ANllph_ ,baboz\aZZf*Z1ZdZ b hklI\Zjt
ihklzZ\, _gbo pb,_ \Z Fgh]lb h” bazZah)\Zemdhijb "k ithkipgdt BpZ bgl_jZdpbem 1jZ
AN _nbgbkZf_ rbjbo f_Ih”"Z hjl]ZgbaZpbib aZ &gbol Zh|pgZ aZihke_gbo az i
_nbdZkghklb m h[Z ~hf_gZ b ihkeh\ldhfZgbidipbhgghtimelmjz |j_[Z2 ~Z ij
hdjm™ _f_ dhe_ ih?j Z\Z [Zeng baf Hkehhghlbddhlzb dheZ m Ihf kf _jm b
Aj_{_g_ iheblbd_ b ih?j°Z\Z fboh\m mihlj_[m
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RISK EVALUATION FOR IMPROVED MAINTENACE MANAGEMENT AT
NATURAL GAS PRESSURE REDUCTION STATIONS

loan LAZA!, Adrian IRIMESCU, Adrian Eugen CIOABLA, +8 $18 $QGUHL
iamotors@yahoo.com

SUMMARY

Risk based management is being implemented on s6dée in industrial installations, given its advegds
with regard to costs optimization and improvementsverall safety. Standardized methods can beeimphted using
specific software developed for risk based inspectind asset management; the implementation prasessowever
be performed only if certain prerequisites are n®tch as an exsting database and well defined temamce
procedures. These latter issues can vary widely fooe industry to another and can be highly spefdfi different
organizations. Within this framework, the presetiidy aims to develop an adapted method for riskuastn at
natural gas pressure reduction stations. One ofrie requirements for the developed method isithaguires input
data in a volume as low as possible. To this ehd,grocedure for risk evaluation started with tise of available
information, and the process of data collectiofip¥eed by analysis was tailored for improved adé#jitsg correlated
with the needs of the user. A case study for oesgurre reduction station was analyzed using theogsed method and
conclusions are presented, in view of existing teaiance practices.

Keywords

risk evaluation, asset maintenance, natural gasspire reduction stations, low quality input datanslard
compliant procedure

1. Introduction

The transportation of large quantities of sometimes karardous products over great distances through
a pressurized pipeline system, often with zero-lea&rdoke, is a relatively simple system but with
sometimes highly complex aspects. Metallurgy, fractarechanics, welding processes, stress-strain
reactions, soi-interface mechanical properties of thatirgp as well as their critical electrochemical
properties, soil chemistry, every conceivable geoteahmivent creating a myriad of forces and loadings,
sophisticated computerized supervisory control and datmisition (SCADA) systems are all factors that
must be accounted for when considering the state atwah gas transmission pipeline. Rotating equipment
or the complex electrochemical reactions involvedarrasion prevention must also be taken into account,
making pipeline management even more complex [1].

Failures in a pipeline system result in events wifler@nt consequences. Risk assessment aims to use
probabilistic values to evaluate the chances of alesired event taking place, as well as measuring the
consequences of such an event. Such risk evaluatitihods are used in petrochemical plants [2-3], as well
as natural gas pipelines [4]. As it is a general mettigkl evaluation can be applied to any system [F]itbu
is mostly used in the petrochemical industry. Somethef key elements underpinning pipeline risk
management are that risk management techniques aranfenthlly decision support tools. The actual
HYDOXDWLRQ LPSOLHV JRLQJ RVRBRKXHK H RIFKEWH(OWVIHQWR WERSOWI L
In most cases, the operators are more interested fifyithgnlocations where a potential failure mechanism
is more aggressive, rather than predicting the lengtimef the mechanism must be active before failure
occurs.

Many variables impact pipeline risk. Among all polsibariables, choices are required to strike a
balance between a comprehensive model that covexfstiadl important aspects and an unwieldy model with
too many relatively unimportant details. As a resiilt applying this method, resource allocation or
reallocation, towards reduction of failure probability,nsrmally the most effective way to practice risk
management.

2. Risk assessment for diffe rent compone nts
Such an examination has virtually as a result frammgponents of a station in a risk matrix. The
results of such an analysis are extremely useful irifiggag the components with a high degree of risk and

! Politehnica University of Timisoara
2 ALTRAN GmbH &Co. KC, Germany
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planning the allocation of resources in such a wayp assure a more efficient reduction of the overall risk.

The risk matrix is a method known and widely accejtethe field of activity of the operation and
maintenance based on assessment of the degree dmaslically, there are two combined variables: the
likelihood of the occurence of an event and the segvefitconsequences of such event, allowing the
assessment of the degree of risk and classifying ihénad the chosen categories (such as: acceptable,
tolerable and unacceptable risk). An example of sughmairix, in simplified form, is shown in the figure
below.

Severe

_ . Unacceptable risk
QNSRS D Tolerable risk
il Acceptable risk

Reduced <—— probability ——— > High

Figure 1 £Simplified risk matrix

For this degree of risk analysis only time dependeribfachat can affect and influence the integrity of
SRM have been considered, so as to make possible thesassnt of the coverage of identifying possible
defects that can occur as a result of the normal opedtihe stations [6].

In assessing the likelihood of occurrence of a failure,sbverity of the failure mode was taken into
account, with the classification into four categorigtired in Table 1.

Table 1 £Defining the failure severity [7]

Severty of —
failure mode Description
CRITICAL Failure that produces immediate and complete losisecdlbility of the system to

perform the required function.
Non critical failure, but leading to the loss of thepaaity of the system to operate
DETERIORATION the prescribed parameters. Such a defect is generbdy gitadual or partial and
may become critical in time
Failure that does not cause immediate loss of thaaigf the systemto perform
INCIPIENT the required function, but which, if not remedied, da¥Nolve towards a critical
damage or defect in the near future.
UNKNOWN For such failures there is no data to help estimatdesee of severity.

The maximum acceptable risk threshold (as a produtegbiiobabilty score and the severity score) was
chosen at a value of 4. At first glance, this may saestightly high value, given the fact that the maxn
product between probability score and the gravity si©org6. But, the severity grid does not contain a
category with scores for catastrophic events.

For a classification of the parts in the risk matrixyds considered applying a weighting coefficient, so
that the critical failure modes contribute with a larghare 50%), decreasing for damage (30%)dan
incipient faults (15%), all the unknown failures havihg lowest share (5%).

The stages of the methodology implementation for datéwgmthe level of risk for the components of an
SRM,

" LGHQWLI\LQJ WKH FRPSRQHQWYV QHHGHG IRU WKH DQDO\VLV

" 1 D LO X&) &haldis,

" GHWHUPLQLQJ WKH IDLCXuis cdpasatibnnRU D SHULRG RI

" FDOFXODWLQJ WKH IDLOXUH SUREDELOLW\
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" determining scores for failure occurrence probability aaccbnsequences scores,

" FDOFXODWLQJ WKH GHJUHH RI

ULVN > @

For an easier following, each stage is detailed wgtHetermination method for the used parameters.

3. Case study

For the following example, valves with drawers havenbelosen, due to the large number of such

components into a station, but the procedure is dlysibe same for all components.

As an example, for the 'loss of tightness of some coemie’, failure mode can be identified as leaks in

'off position' under the category ‘critical'.

The average probability of occurrence is 0.39 eveni€Firhours of operation for this mode of failure.
The next step within the third phase is to estaltiighrate of failure.

Once the value for the failure probability is calculatabres are awarded depending on the result. Thus,

1 point is given for an extremely rer HYHQW ZLWK ”

! DQG ”
points for a frequent event with

employment/SIL level (grade 1, 2, etc.) [9].

¢ hourB, R@oiritsHov aD Mfe event, for

IDLOXBRHVYVDW SRLQWY IRU D OLNHQOKYHQMIQahd B K !
D QG " failures in 10 hours of operation (2hours of operation ~
114 years). The scores for all consequences wil be egiainom 1 to 4, depending on the class of

1 = e I===p 1 1 1
OREDA sember PIECE
354 SAFITY AND CONTROL EQUIPMENTS
VALVES
DRAWER
GAS INSTALLATIONS
bosctatiod srasts FUNTIONING TIME (10 < § bauns) ] NIMELR OF REQUESTS
'3 H FUNCTIONING TIME
2 5059
TYPL OF No. of | Fadlare race (10 ¢ § Regr) Hour: |Reoxir (bosrs mas)
LIS : 3 -
e fadere: | Mis | Mess | Max DS | wic ::“‘ Mis | Mess | Max
Crnaal N 127 | 1817 | 4542 [ Ay [ 2aas | sx [ 10 | 8% | eao
Usseccenfel closure ) 032 LY 275} R AN 1.5 $3 10 100 .0
U - fa opeeisg 14 n% 4138 1.37 i9 L9 o 1O Th 00
o::“" | (L 074 123 1LY 0.30 .
A”lrmf-cno—o .. 000 1.9 2 200 Ox0 45 10 45 Al
- S 3 00 123 17 12K 1.6 'S 20 45 9.0
< C‘v:dpr.xmlen;ge —O——.H 0w 1w ns 0.0 150 150 150 150
Detersors L0 016 INM o0 2238 | 1998 4 Lo R 620
Usplazzable valee: ) 00 142 N 208 120 0 30 47 6.0
Figure 2 tExample for setting the failure rate [7]
Orcds malisacsss
TYPE OF MALFUNCTION Aalfescoios cames | prababiin Staroeg Presest | AfsMescrios probabiicy
vesr
wdere (gt s s dg wrp  pur
15 | Clozed poition lealagze Estersor coresion C 03 J| 1975 012 052
Ussnccensful closure
Apparest fescoionisy 119 158
Other 074 0%
13 Exterior esviroament Jealaze 078 103
Clozed pouiten leaksee 256 339
Afisor prodlem: is fosctiosisy 074 0%
Ocker 703 93
15 | Exterior eevirosmest leakage 078 103
Afsor sroblem: i fasctionine 221 293
Otker 074 0se
05 | Uskeows 215 285

Figure 3 £tExample for a failure probability calculation [7]

Finally, the degree of risk is calculated by multmlyithe two scores (for probabiity and for
consequences). For the defect: 'loss of tightness gbamnts', failure mode: 'leaks into closed position'

the category ‘critical' has a failure probability of Q.&Bich corresponds to a score of 2 for the likelihood of

an event. Considering the consequences of such a dekesgification is class Grade 3, with 2 points

(serious consequences for Grade 1 with 4 points, sgnificonsequences for Grade 2 with 3 points, minor
consequences for Grade 3 with 2 points and insignific@nsequences for Grade with 1 point), thus
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resulting a score of 4 for degree of risk for this failure.

K L M | N | O TP 0 [R_
ot | Msdfesction probabilicy Gravity Rick degroe Legend
Defects /M0 efbonry & | Cha Aalfsecoos cype C critical

0s2 é&s rd degree ( & Skare C
1143 4tk degree D
158 3 1 4tk doeres 3 |
098 2 1 itk dezree 2 N
103 3 1 4tk dezree 3 Gravity zcore

33 3 1 4ch degree 3 Seriee: 4
093 2 1 4th degree 2 Sigmificant 3
931 3 1 dth degree 3 Alizor 2
1.03 3 1 4ch degree 3 Iszirnificasnt 1
293 3 1 4tk degree 3

0% 2 1 4th degree 2

285 3 1 4th degree 3

11.43 3 1 4ck degres 3

Figure 4 tExample for determining scores and calculatingreegof risk [7]

Faiure mode analysis for taps (table 2) shows thaetbesponents have a relatively high risk for some
types of flaws, but on average, the risk is at an dabkplevel, which ensures the integrity of the statio

Table 2 tDetermination of risk degree for valves [7]

prlcj?)i;%riﬁt Severity* Degre
No . Failure Failure . score / Mainte nanc
Name | Failure mode reason y_(scorg/ cIfStssiﬁcatio © Of e actions
failures in n class) risk
10° hours)
1 2 3 4 5 6 7 8 9
1 | Valves | External Leaks in External Restoring
with corrosio closed corrosion | 2/0.52 | 2/ Degree 4 corrosive
drawer| n ?E' position pr(_)te_ction by
S é ;I?lﬂ:gown 3/11.43| 1/ Degree 3 g?érgglg
Apparent exposed to
© oggration 3/1.58 | 1/Degree 3 environment
Others 2/0.98 | 1/ Degree| 2 | alinfluence
Leaks in Verification
the outer of absence 0
% environmen 3/1.03 | 1/Degree 3 gas leakage
=t Visual
é Leaks in assessment
O | closed 3/3.39 | 1/ Degree 4 of the
% position integrity of
E Minor the body and
A | malfunctio 2/0.98 | 1/Degree{ 2 | the actuator
ns system
Others 3/9.31 | 1/ Degree| 3 | components
Leaks in :ﬁef'[[fyiﬁtg
the outer € ugntness
E environmen 3/1.03 | 1/ Degree 4 of taps
Wt closing and
% Minor fittings by
= | malfunctio 3/2.93 | 1/Degree|{ 3 |complete
“ | ns shutdown
Others 2/0.98 | 1/ Degree 2
UNKNOWN 3/2.85 | 1/ Degree 3
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Internal | | Shutdown Internal Disassembly
corrosio EE) failure corrosion 3/11.43| 1/ Degree 3 of
n = | Apparent installation
= )
o’ | operation 3/1.58 | 1/ Degree 3 taps / valves
O | Others 2/0.98 | 1/Degree|{ 2 |/fitings.
Shutdown replacement
(ZD failure 2/1.01 | 1/ Degree 2 and
= | Minor transportatio
< | maffunctio 2/098 | 1/Degree{ 2 |ntoa
Ol ns specialized
@ [ Structural unit for
UEJ failures 2/0.46 | 1/ Degree 2 rep?fir |
Others Verification
o 3/9.31 | 1/Degree| 3 | oftight
Internal closure of
Z ["Minor fittings by
T | malfunctio 3/2.93 | 1/Degree| 3 |complete
Ol ns shutdown
e
= | Others 2/0.98 | 1/ Degree
UNKNOWN 3/2.85 | 1/ Degree 3
Loss of Leaks in Wear of Verification
tightnes closed component 2/0.52 | 2/ Degree 4 of absence 0
sand position S gas leakage.
other N Visual
failures | < | Apparent assessment
: 3/1.58 | 1/ Degree 3
by wear | & | operation d of the
o integrity of
© the body and
Others 2/0.98 | 1/ Degree{ 2 | the actuator
system
components
"([WUHPHO\ UDUH HYHQW UD UHDIRAXUHV DORKQG “hourd, pfababléifor 3R U
DQG IDLOXKIRMXW VYRUUHTXHQW IRU ! D Owurs of oper&tirtOX0OUHV IR

hours of operation ~114 years)
™ Severe consequences for Grade 1, significant for Gradia@, for Grade 3 and unsignificat for Grade 4
™ $FFHSWDEOH ULVN IRU VFRUH RUH"! DQG XQDFFHSWDEOH IRU VF

Representing the position of this type of componelidanthe risk matrix can be done as in figure below,
considering the weighted mean value of 2.5 points fadfumction probabiity and 1.9 points for
consequences relative to an event taking place.

Extremely rare Rare Probable Frequent
1 point 2 points 3 points 4 points
A<0.01-10%|0.01-10¢</i=1-10%|1-10%</.=100-10%| 100-104¥</2<10000-10¢

Consequences
Probability

Grave
4 points
Significant
3 points
Minor
2 points

Unsignificant
1 point

VALVES

Figure 5 xValves framing inside the risk matrix [7]

227



Jbabd b [_a[_~ghkgb b®hiZhpo#.

In case of large value for the dispersion of starting datan be made a framing of the parts belonging to
the same type inside time groups, which can offer a mparound image over the existing situation (for
example, the replacement necessity for 10% of the sjalve

Another aspect represents the effective functioning toamsidering that components usage is not
homogenous. In order to better quantify those situaitiaan be applied a coefficient established on dsasb
of the exploitment history of the station and / or tasis of a short interview with the personnel assuneg t
activity. It should be considered also the fact thiatdption introduces supplementary variables whichtake
a more or less important effect over the analysis.

$V VDLG EHIRUH eXiiiehcd® 8Hitk) MakeR th§ dnalysis plays an imgortde over the
obtained results. From this reason, it is recommendsithple to complex approach which can ensure an
objective image over the analyzed situation.

4. CALCULUS FOR AVERAGE PERIOD UNTIL MALFUNCTION APPEARANCE AT SRM
LEVEL

For a quick evaluation of the appearance probabilitynaifunction at SRM level, values can be chosen
IRU 3DOO PDOIXQFWLRQ ZzZD\V SRVRIQHIHW |IRW MWXHK HQ\E HVRU H-HR
malfunction probability (minimum, average and maximuwmich corresponds to optimistic, average and
pessimistic scenarios. In this way a minimum and iman interval results for making the periodic
inspections which can assure minimizing the risk degre

First stage after establishing the schematics for an 88&d for analysis is to establish the malfunction
appearance probability for a function interval of h6urs.

As an example, for a safety valve there will be chosdures of 2.02 minimum, 25.63 medium and 72.45
maximum for all malfunction ways.

Each component of the station wil have a malfunctiocurrence probability which depends of the
previously chosen value and the functioning time.dsecthere are components with the same starting data
(ike pieces which were changed previously at diffetere frames), there wil be made a separate calculus.

For example, for the chosen SRM as case study, thegreesure regulators have different malfunction
probabilties, having in mind that the R1 regulator weydaced in 2006.

1 Plece Oreda Malfunction rate Malfunction rate Starting date Present |Working time
2 1/10e6 min medium max min medium max year year 10e6 hours
3 Valve 23.44 49.37 81.37 32.36 65.37 | 107.74 1975 2012 0.32
4 Separator 85.37 499.14 | 1196.46 | 113.04 | 660.92 | 1584.26 1975 2012 0.32
5 Filter 85.37 499.14 | 1196.46 | 113.04 | 660.92 | 1584.26 1875 2012 0.32
6 Chromatograph 8.29 13.16 18.94 8.73 13.85 15.49 2006 2012 0.05
7 Heptxchanger 5.56 66 184.41 . 87.39 1975 2012 0.32
8 {ressureregulatorl \ 1.73 6.32 1633 ) 1.82 6.65 17.19 2006 2012 0.05
9 Qessure regulator2,3 / 1.73 6.32 16.33 2.29 8.37 21.62 1875 2012 0.32
10 Safesgyalve o~ 2.02 25.63 72.45 S 33.91 93 1975 2012 0.32
11 Diaphragm 8.29 13.16 18.94 10.98 17.43 25.08 1975 2012 0.32
12 'Odorant 8.29 13.16 18.94 10.98 17.43 25.08 1875 2012 0.32

Figure 6 zExample for probability calculus for malfunctiomaurrence [7]

The results can be interpreted as minimum and maxipanads (pessimistic and optimistic scenarios)
which wil assure a significant reduction of risk degr@é.course, the high periods of functioning stations
(precisely, with an increased number of components laritp periods of functioning) will imply frequent
checking by comparison with a station with low funitig period.

Table 3 - Case study for probability values of malfunctiom fon SRM [7]

Subsysten] Component Malfunction rate [malfunction at $@unctioning hours]
min  medium  max min  medium  max
1 2 3 4 5 6 7 8
Valve 104 32.36 65.37 107.74
1 Separator 113.04 660.92 1584.26 177.76 791.66 1799.74
Valve 25 32.36 65.37 107.74
Valve 28 32.36 65.37 107.74
2| Fiter F1 113.04 660.92 1584.26 0240 351.05 743.57
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Fiter F2 113.04 660.92 1584.26
Fiter F3 113.04 660.92 1584.26
Valve 30 32.36 65.37 107.74
Valve 29 32.36 65.37 107.74
Fiter F4 113.04 660.92 1584.26
3 Fiter F5 113.04 660.92 1584.26 102.40 351.05 743.57
Fiter F6 113.04 660.92 1584.26
Valve 31 32.36 65.37 107.74
4 Chromatograph 8.73 13.85 19.94 8.73 13.85 19.94
Valve 33 32.36 65.37 107.74
Heat exchanger || 7.36 87.39 244.18
Heat exchangerl] 7.36 87.39 244.18
S Heatexchangerl] 7.36 87.39 244.18 2184 4640 79.05
Valve 34 32.36 65.37 107.74
Valve 32 32.36 65.37 107.74
1 2 3 4 5 6 7 8
Valve 35 32.36 65.37 107.74
Pressure
regulator R1 1.82 6.65 17.19
Valve 39 32.36 65.37 107.74
Valve 36 32.36 65.37 107.74
Pressure
regulator R2 229 8.37 21.62
6 Valve 40 32.36 65.37 107.74 16.58 3413 57.56
Valve 37 32.36 65.37 107.74
Valve 41 32.36 65.37 107.74
Valve 38 32.36 65.37 107.74
Pressure
regulator R3 229 8.37 21.62
Valve 42 32.36 65.37 107.74
Safety valve
SS1 2.67 33.94 95.93
Valve 43 32.36 65.37 107.74
Diaphragm 10.98 17.43 25.08
7 Valve 45 32.36 65.37 107.74 3919 9105 168.25
Safety valve
SS2 2.67 33.94 95.93
Valve 44 32.36 65.37 107.74
Diaphragm 10.98 17.43 25.08
Valve 46 32.36 65.37 107.74
Valve 47 32.36 65.37 107.74
Valve 69 32.36 65.37 107.74
Valve 70 32.36 65.37 107.74
Odorant 10.98 17.43 25.08
8 Valve 71 32.36 65.37 107.74 156.60 311.60 509.93
Valve 49 32.36 65.37 107.74
Valve 48 32.36 65.37 107.74
Valve 50 32.36 65.37 107.74
TOTAL SRM 471.90 1464.22  3006.25

Another interesting aspect for analysis is the wayhitlvspecial situations are approached. Here is the
place where operator experience has an important rafe ittee analysis. In this way the recommended
period for maintenance can be reduced and in this tMayaissured the decrease in risk degree with the
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increase in human resources.

5. Conclusions

52%$,06 3URJUDP UHSUHVHQWV WKBLEHROWHMHQ RWH I WIRMDXMOLRDJ H
entire range of modules covers all the activity fielddSROSEN Integrity Loop. The program presents a series
of advantages: defining and integration of a secure @uteits entire facilties, aligning and insertingesth
reference data, visualization and interpretation of infiomanside a GIS environment throughout the entire
domain, prediction and evaluation for increased ILI abadties, priority for maintenance operations using
risk evaluation results and monitoring of the planngaireactions.

Itis recommended that the implementation of this tyfperogram to be made on new pipe routs where all
the component informations are known, like the useigmnads, welds, wall status, etc.

Also, for data collection it is recommended the SCADégpam.

From a responsible operator it is expected to haveabiasystem to check and evaluate the statiarsstat
The proposed calculus procedure for estimating the nadianrate can be extended in order to make an
evaluation of the opportunities for further investmentsriter to assure a decisive support for developing
strategies for maintenance and exploitation. In thig, ix@re can be made a comparison between replaeing th
components solution with the one to reduce the péadbdeen two consecutive inspections. The first ofio
an intensive one in regards to the necessary fundsvestment but can offer significant long term cost
reduction, while the second solution reduces thestnvent funds but has as a direct result increased
operational costs.
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IJBF3?G: F?LH>? IJHP?KGBO NMGDPB3: A: IJHP3:?GM GB«<
HIJ=:GBAH<:GHKLB A:RLBL? @B<HLG? KJ?>BG?

< _kdh EmdRb2pgZ Ihih\bjZ]Zg 1ZfhhqZ]j
lukovacvesko@yahoo.com

J?ABF?
F_Ih"Z ijhp_kgbo no@hiph«?gZ h” gZsihagZlbebo b gZeiaoXZhpibgho §blhzZ
hjlZgbah\ZghikIbkiZ\,Z \_hfz _n_dlZg R&DIZf_ m\brZ m hgh rlh Ij_[ekijhfbe

ih[he,rZlm hdm h[Z\,ZfZ ijhpF kihNZ*"Zjhp_kgbo nmgdpbeZ fh ' k_ bhaph\ ZfghEllb hj]
ihkeh\gbo nmddpbgbazZpbekd_, th*"bmglpZ,jzezZf gZIZ ihkelzVaghd fe_ klzZMbhklef
jZ"m +_ ijbdZazgZ ijbfe _gZ f_Ih"_ iZhaZ kptome ngmgdboBh Z hj]Zgbah\Zig\thkgh aZribl
kj_~bgn ¢ _~ghe h” ¢ ~bgbpZ .<hekd_ Kj[be_

D,mqgg_ jbe_ghp_kg_nmgdpbe_hjiljhgpbab¥Zghkl “b\hlgzZ kj_~bgZz

APPLICATION OF PROCESS FUNCTION METHOD IN ESTIMATIO N OF
ORGANIZATION LEVEL OF PROTECTION OF THE ENVIRONMENT

ABSTRACT

Process function method, as one of the most knawhazceptable methods for organization level evadma
represent very good effective tool for informatigathering in a purpose, what should change or imgavhile work
process performing. Process function method camugeful for evolution of business function organ@at unit
organization, work area, business elements, waakgs etc. In this paper is shown application otess function
method in estimation of level organization of peiten of the environment in one Serbian army unit.

Key words: Process function, estimation, organization, emiinent

M<H>

BklhjbekitkfZljZghlj_ [AZ]j_"mabfzh?rj_{_gbdlb\ghkZBbmzZribl b\hlg_
kj_“bhgzZ\, X kZj\bf h[ebpbfZz~NZ_p k\ZdENjZ,_8HZ fbfbeb_,bhiZzkghklihfZz
f_oglmzZjmrz\ZZelk _dZhj]Zgbah\Zg£&ZIghklihklZz\l,Zdihq_I1dA%. \be_.dKZ
mkZ\jrzZ\Z fkjf "klzZz®eZjz» Z gZjhgbkZl _ogbqd®Zij_ldhhagzZlbh”gZab\hf
"bg"mkljbeikdAempbbXhlgXkj_ "bdd& \br_ihklZ+sh"eh gdlbpZ-bjftzp_kjzZz"Z
Mihj_nbzh\bfihgbfbbgl_gab\Zag\laZriblgaZdhgh”"Z\lj\Zf khpbe+Z agh\ab
kiI\Zjzff {mgzZjh~gbbdgbazZplhe«zZn\_ebdhe_jbrhijbghknkihkl|zZ\,ZKIHA [begbo
kbkl_faZrIb\_azZgb&\ Zki_dijhp_kz~rzZkzfbfbfbazZribl’b\hlgkj_ "~hg_

?nbdZkghklb kbkl_fzZ azZrlklj_" dgZlgzk ihk\_,me_ k\_ \_,Z iz fZ ihk_|
hjlZgbazZpbezfZ dhe_ dZjzZdl_jbrm jZ2 8@bff e« blaltZd kfZ ihh\gZjmkdZ\Z£hekdZ
dZzh +_"~gZ h” |Ibo hj]j]ZgbaZpbeZ ijo gkjlfihilbogthglZpgZ1Z dhebfz «_ ~ 7
nmgdpbeZ aZrlbl_ j_kmjkZ b m dhebfZ k[majlmeghkkg b faZrlbl_ fhjzZ |_
fhib\bkZfm k\hebo ijbiZz~gbdZ azZ Zdhb\ightbad&,Mmqgb¥ZjfZ aZribkj *bdlg_
gZ gZ+\_,b fhlm,b gb\h

F_Ih~"Z ijhp_kgbo nmgdpbeZ dZh + gopbopZeplbgdlkbmi, aZz hpe_gm gb\
hjlZgbah\Zghklb «il@gkIZmf_lwhz ~beZ]lghklbdghZZh Ij_[Z ijbt gblb beb
ih[h,rZlbimklhe_ kHkl_fa@Zribl’b\higkj_"hg_

IJBF3?G: F?LH>? I JHP?KGBO NMGDPBS3.:
F_Ih"Zdjhp_kgbangdplfdZ _ k_mihljbe_[bdBhpe_ fb\ZIifj]ZgbaZpbgbdhF
pe_ehdnhijgZgbazZpbkkzZfhhe "bghjdZgbaZpbektlbgbp@gdpbsg Ih”ihefhf

YMgb\ _jabl_ | h”[jZg_ <hegZ ZdZ™ _fbeZ
2Mgb\_jabl_|I m ; MZj@hel | hj]ZgbaZpbhgbo gZmdZ
SMgb\_jabl_ | h”[jZg_ <hegZ ZdZ"™ _fbeZ
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Jbab

db[_a[_"ghkgb b®hiZholyd.

_kgmangdpbpZfZ[1] i
rZ\Z ps_ehdmaghjzlgizk\bfgb\hbfjZ"gbfe _kl@hj]ZgbazZ Mz ghiffhp_km
*Z\,2 \ hkgh\gbbadjhp_ kgbmgdphef 4z

ihrjZamfbe KZAm eZlghdhe kmg_hioh*gZmkie_rgh

LzZ[_&4)_ Je_ _fihp_kgbmgdphdHdagZdbaHZq_[2]f

IJHP?KG?

. . . o ’)
RS  HAG:D: AG:Q?5"
2\b~_gIbjZf| 7 H[mo\Z1Zf_ k\bo ihkeh\gbo a[b\Z[Z m
: SRKIZ\,Zf_ ThAZIZdZ b bgnhjfZpb-Z1gZnk
H[Z\._rlZ\Z{ H] Azt
. Mih] {b\Z7_ h[Z\, gbo ZdIb\ghklb KZ gigZ
Dhgljhebkzy DI fe jbebfz KIZgAZjAbfZ b kfs jgbpZ
:gZebabjzf g Jzklz\,Zzf _ mih)_{b\Zf_b azd,mqgb\kimianf
N N hgh\gh bgl_J'_gbkZ[_ gZ a[b\Z[Z mbifik
H%emqblzfl — H%e hfebdh\Zf_ [mAm,bo ijhp_kZ
leZgbjzf _ le Hkblmjz\zf _1hlj_[gbo _e_f_gzZIlZ aZzba
MkdeZ{b\Zf M k Dhf[bgh\Zf_ b ml;fz'i_hJjZ\Zf_ ihe_"bgZzgh{
; . [JZ_7_ b hlebdh\Zf_ hATA\Z]Z-m,boh kT g
HilZgbah\Zj  Hj] b ba\jrz\Zf_ jZ"gbo aZ"Z1Zdz
Ba\h{_ f_ B al\ Dhgdj_Ilgh ba\jr_f_az~zZlZdZ gZ k\bmjZz

hjlZgbazZpbeb

M jZkmm ZgZebabjZgb

ihkeh\b dhe_

h[Z\,ZhgZmbaaZpbem gl rAkd m

“b\h

ki_~bg_ m «_~ghe h® o _~bgbpZ <hekdm Kj|jbrebkZigb Z dhdf KjZ\behf h az
gZ jZ"m b aZrlblb "b\hlg_ kj_"bg_ <mhekifm 3>m@hk eZ[\ be Z

L4 eZ Ij_]Je_" ihkeh\Z kZ hagzdzfz
HAG:D IHKEH<B
001 BajZ{me_ b ih ihlj_[b Z mjbjZ ijhpe hgmghldibedZk Zjm]]
002 Bajz{me+_1eZg ha_e_ fz\zZfzZ dzkZjg_
003 KZ dhfzg~rZglhf dZkzZjg_ h?j_{me_ fe dimig"@7gho6 ekhjhfbgk
hizkgbo fZI_ jbez
004 ljhmqgz\Z aZzdhg b ihfazdhgkdz ZdI&fhbnvijZB,Kif m htNbZrb o
005 HjlZgbame_ bkiblb\ZfZ mkeh\Z jZz~g_ib iibhNAhfgn [mddebg]
\b[jZpbeZ ijh\e [jZ\ZfZ b ij_"mabflZ Hlde¢Z faZZf f bled m| e 2
006 Dhgljhebr_ ~Z eb km ba\jr_gzZ fe_jZ fba YA @ dra A kl£]hjj
007 Dhgljhebr_ ijZ\bezZg jZz" kZ _e_dljhdaVfjaZ eo dhogdy b
f_1h\m g_mljZebaZpbem
008 Dhgljhebr_ mj_{_ghkl fe_klZ aZ h™eg|Zjfgbokkb,jA\bd&Z ddn |
| _ogbgqdbo \h"Z
009 ljhmqgz\zZz aZzdhg_ b th*azdhgkdz Ziamz b\hdggzkp 2 bgZrdbbK
dhfz~rgh\zfz kijh\h~*b m ijZdkb

Dzdh k\zdb
ih\_azghkl

ithkZh

tijhp_kg_ nmgdpbe_

g _fm afbj
nmgdpbeZ

agZdh\z

g_ fhjz kz~j zZIb pbs_ijhtplikpgh nemgani\j~blb fba

l1Z[_eZz
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LZ[_eZ 1jbdZa nmgdpbekd_ ih\_ajhphKkigbihkmigdp ez f Z
[JHP?KG
NMGDPB ]

?\ HI DI g H g le Mk| Hj]| Ba\l N

IHKEH

001
002
003
004
005
006 + + + + + + + + +
007 + + + + + + + +
008
009

N 9 5 8 9 7 9 9 9 9

00| O)| 00 O] 0| O ©Of ©| O

\‘
N

DzZdh k\b ihkeh\b g fZem bklb agZqgZesZ-"jmJbgdZkm YogZgZegb g_hic
ba\jrblb fboh\h ihg”_jbkZf_ 1Thg”_jbkdff & dhjjrth'bahg”_jZ gZ kdZeb h’
ij_fz djbl_jbemfbfzZz dhe_ km ijbdZazgb m |IZ[_eb

LZ[_ ez Djbl_jbemfb azZ ba[hj ihg"_jZ ihkeh\Zz
IHG>?] DJBL?JB3MF
Ba\jrZ\Zf_ Thkeh\Z «_ iThlj_[gh Tihké&hf&]m, d

Ba\jrz\zf_ihkeh\Z \jeh mlbg_ gZ pp_ehdij

Ba\jrzZ\Zf_ ithkeh\Z mlbg_ gZ _dhghfbqggh
G_a\jrz\zZf _ ihkeh\Z majhdme_ fZfdZ\lkle

ihkeh\Zf_ mijdhk Ihf_ fh]lm, _
Ba\jrz\zf_thkeh\Z mlbg_ gZ pe_eh\blhk
Ba\jrz\Zf_ ihkeh\Z gbe_ ihlj_[gh

Ol N |W O

lj_fZ bklbf djbl_jbemfbfz ihg”_jbrm kngdphtp kg gmhg_ k\_ g _fZem «_-
aZ h[z\,Zf_ ihkeZ

Baz[jZgb ihg”_jb azZz ihkeh\_ dzZh balzazjhgZghbkgihgimgdpbe j amelZzl
kKijh\_~_g_ kZ ebp_f dhe_ h[Z\,Z hhpbikke\heZnes fbgzZ ij_"~f_| h\_ gZeba

lhg” _jbkZf_ ihkeh\Z b ijhp_kgbo nnigdpbrzZk \jha k[j4gb ihg”_jb ihkeh\Zz
kZ baz[jzgbf ihg™_jbfZ ijhp_kgbo nmgpgdievhto Nh[dklG\,Zem |_hj_lkd_ il
aZ ihkeh\_ ih ijhp_kgbf nmgdpbeZfZkh”"agmkgdpl<Z ijhpihkeh\bfz 1Z[_eZz

LZ[_eZz L_hj_lkdb ihg”_jb ihkeh\gdipbrafpZ kgbf nm

IJHP?KG 7 _
NMGDPB 3 ?\ H[ DI - g H"g le M k Hj] Ba\
l
HAG:D] IHG>?] 1 2 3 3 5 5 4 4 2

001 5 5 15 15 25 25 20 20 10 | 135
002 4 4 8 12 12 20 20 16 16 8 116
003 5 5 10 15 15 25 25 20 20 10 | 145
004 4 4 8 | 12 | 12 | 20 | 20 | 16 | 16 | 8 | 116
005 3 3 9 9 15 15 12 12 6 81
006 3 3 6 9 9 15 15 12 12 6 87
007 5 S 15 15 25 25 20 20 10 | 135
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008 4 12 20 16 16 8 76
009 5 5 10 15 15 25 20 20 10 | 120

: 38 42 | 102 | 114 | 145 | 190 | 152 | 152 | 76 | 1011

N

Ke ~ _,b dhjzd «_ hpe_fb\Zf_ ihkeh\Zdpb«Zj&Zp hpgbigZifdigh®  ~h i
djbl _jbemfbfZ azZ h~j_{b\Zf_ hpe_gZ]gRZj]Bgbhpbrkid]gklZ\Z gZ ihkfz
jZAghf fkim Z dheb km ijbdZazgb [Z[_ehf
LZ[_eZ Djbl_jbemfb aZ h”j_{b\Zf_ hpe_gZ ihkeh\Z
HP3?2G DJBL?JB3MFB A: H>J?-B<:5? HP32G
Thkeh\b K_ g_ h[Z\,Z+*m
Thkeh\b K_ Nh[Z\,Z*m ih\j_f_gh
Thkeh\b K_ h[Z\,Z*m gZ \eZkIbImhbgGDpbYEjH
Ihkeh\b k_ h[Z\,Z*m i]_fZ mimIkI\bfao i]_|
Thkeh\b K_ Nh[Z\,Z*m i]_fZ hj]ZgbaZpb-kd

O B[W[N]

Hpe g_ ihkeh\Z ih ijhp_kgbf nmgdphbrzZmhzZlZijbdEaZly 1ZkMdh{_ km j_amel.
kKijh\_~ _g_ kZ ebp_f dhe_ h[Z\,Z ihkeh\h\ dZ«pZlemaij

LZ[ eZ Hpe g ihkeh\Z ih ijhp_kgbf nmgdpbezZfZ

[JHP?KG]]
NMGDPBS3
?2\ HI DI g H* el le Mk| Hj]| Ba\
IHKEH<
001 5 - 4 4 4 4 4 4 4
002 5 3 4 4 4 4 4 4 4
003 4 4 5 5 5 5 5 4 5
004 2 3 2 2 3 2 2 3 2
005 5 - 5 4 4 4 4 5 4
006 5 4 3 3 3 4 3 5 5
007 5 - 5 4 5 5 5 5 5
008 5 - - 3 - 5 5 5 4
009 2 3 4 3 4 3 4 4

GZdhg hpe_fb\ZfZ ihkeh\Z ih ijhp_kbkfbmlyajiba bhfigZ \Kegd _ kl\Zjgbo il
ihkeh\E ihfh,m nhjfme_

1)

1he_ o

Pp zihlj_[gb I_hj_Ikdb ihg”_j ihkeZ

H thpe_gZ ihkeZ ih ijhp_kgbf nmgdpbezfz

SotkdZeZ hpe_g_

KI\Zjgb ihg”_jb ihkeh\Z ijbdZazZgb km IZ[_ehf
LzZ[_eZ KI\Zjgb ihg”_jb ihkeh\Zz

[JHP?KG
MGDPB3
2\ | H[| DI| :g | H”e|l 1e | Mk| Hj]| Ba\| 6
IHKEH<
001 5 - 2 | 12 | 20 | 20 | 16 | 16 g | 109
002 ] 48 | 96 | 96 | 16 | 16 | 128 | 128 | 64 | 92
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003 7 8 5 [ 15 | 25 | 25 | 20 | 16 | 10 | 138
004 16 | 48 | 48 | 48 | 12 8 64 | 96 | 32 | 552
005 3 - 9 [ 72 [ 12 | 12 | 96 | 12 | 48 | 696
006 3 | 48 | 54 | 54 | 9 o | 72 | 12 6 | 648
007 5 - 5 | 12 | 25 | 25 | 20 | 20 | 10 | 132
008 7 - - 72 | - 20 | 16 | 16 | 64 | 696
009 2 6 2 9 - 20 | 12 | 16 8 85

6 31,6 | 284 | 828 | 822 | 119 | 158 | 120 | 1304| 62,8 | 8152

Ke A _,Z nZaZ m ijbfe_gb h\_ f_Ih~_jhkebaiybqmyZ\Z9ZOih kb hhZm

nhjfme _

ljhke_qg_ hpe_g_

Ihfh,m
nmgdpOg

]/\o .

_lis
Ipp 0
|

()

ihkeh\Z ijbdZazZzg_ km m IZ[_eb
ihkeh\z

ihfh,m nhjfme _

Ps tkI\Zjgb ihg”_j ijhp_kg_ nmgdpbe_

P, ihlj_[gb ihg~_j ijhp_kg_

SotkdZeZ hpe_gZz

ljhke_qg_ hpe_g_

nmgdpbe_

3)

LZ[_eZ ljhke_qg_ hpe_g_
IHKEH< : P : P, o
001 135 109 4,04
002 116 92 3,96
003 145 138 4,76
004 116 55,2 2,38
005 81 69,6 4,29
006 87 64,8 3,72
007 135 132 4,89
008 76 69,6 4,58
009 120 85 3,54
MDMIGH 1011 815,2 4,03
ihg™_jZ ba 1Z[_e_

ijhp_kgbo nmgdppe2hfjbdZazg_ km 1Z

LZ[_eZ Hpe _g_ ijhp_kgbo nmgdpbez

IJHP?KG?

NMGDPB31 :Pp :PS O
?\b”"_glbjZf 38 31,6 4,16
H[Z\M_rlzZ\Z 42 284 3,38
DhgljhebkZ 102 82,8 4,06
:gZebabjzZf 114 82,2 3,6
Hremqgb\Zf 145 119 41
lezgbjzf_ 190 158 4,16
MkdeZ{b\Z| 152 120 3,95
Hjl]Zgbah\Z]| 152 1304 4,29

Ba\h{_f_ 76 628 4,13

MDMIGH 1011 815,2 4,03
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GZ hkgh\m ijhke_qgbo hpe_gZ ihkehtipbouZ ijhjjpkkmbd kmgjZg]lbjZzfm ih
l1Zz[_eZz b ijhp_kgbo nmgdpbez 1Z[_eZz

LZ[ ez JZg]bjZf_ ihkeh\Z

J:G= HAG:D: IHKE: IHG>?J [IJHK3?7QG: HP3?/{
1. 007 5 4,89
2. 003 5 4,76
3. 008 4 4,58
4, 005 3 4,29
5. 001 5 4,04
6. 002 4 3,96
7. 006 3 3,72
8. 009 5 3,54
9. 004 4 2,38

LZ[ eZ JZg]bjZf_ ijhp_kgbo nmgdpbeZ

J:G= IJHP?KG? NMGDPH IHG>?J IJHK3?QG: HP3?
1. HjlZgbah\Zf _ 4 4,29
2. leZgbjzZf _ 5 4,16
3. ?\b~_glbjzZf_ 1 4,16
4. Ba\h{_f_ 2 4,13
5. Hr"emqgb\Zf _ 5 4,1
6. DhgljhebkZf _ 3 4,06
7. MkdezZ{b\zZf _ 4 3,95
8. :gZebabjzf_ 3 3,6
9. H[Z\e_rlZ\Zf _ 2 3,38

A:D4MQ:D
ljhke _qgZ hpe_gZ ihkeh\Z ij_"klzZ\,JZ dlpahgaghgb\h Zyzhjdhgdj_lghf jZz~ghf
BfZem,b m \b m f_gm [jheqgZgm \jbe_ ~ghk&Zid mqgblbh™*Z « m iblZfm 12
hjl]Zzgbah\Zghklb azZ dheb «_  dzZjzdljribklbithklreM\Z g bBakgb\Z gZ hj]Zgba
ijhibkbfzZz \_, gZ mimlklI\bfzZ ij_lihklZ\gkdboghLhzid azZ ihkeh\_ dheb km
fZfbf hpe_gzZfzZ h” ijhke_qgqg_ hpe_gf klelhedXZm Ahmkm\hhkeh\b kZ hagZc
b
GZ hkgh\m ijhke _gg_ hpe_g_ ijhp_kdgbo kebgdptheZhklbaghe ijhp_kg_
lj_[Z [blgh bafbe_gblb beb ih[h,rZIbj\Lgkk\ dHh gwkbhg_ ijhp_kg_ nmgdpbe
hpbe f_g_ bkih” ijhke_qg_ hp_g_ Zem |IE nmhWZ kemlZ\Zf _ ZgZe
b mkdezZ{b\Zf _
>h[j_ b ehr_ kljZzg_ gb\hZ hj]Zgbab\4gpkliphihdgbmmenmgdpbeZ b ihkeh\.
jZglZ k_ fh _ \b”e _|Ib dhebf Ih ijhp_kgbkembdpblgziZz ihk\_Iblb \_,m iz f
k_ h~rghkb ij_\Zkoh”~gh gZ hg_ ijhpké&ig\_ ndhgdpbekmb h~be_, gb \bkhdb
bfZem gbkd_ ijhke _gqg_ hp_g_ Kz I|dhgdjZghphbrkZnkaqZz«em bgl_j kZglgb it
hagzdzfz b gbe_ km ijimka_fogh dipedg k bhhdabjhf gz "h~be_, g_ |
J_amelZl_ h\_ ZgZeba_ |j_[Z ihkfZljblbadjbhbdfdbem ZgZebam ihkf.
ijh[e_fZ 1j_[Zeh ma_Ib m hl[abj fbr,_ febpZ ,dheZjhkZ/n mim,_gZ m ij_
ijh[e_fzZlbdm h~ghkgh ]jmim _dki_jZbhr ba\hlgZkkh abhg_

EBL?J:LMJ:
[1] [1]> ?jb,M\htf_gZ$f, @b]lheslzZzfizZ;_hljz~ 6% | |

[2] [2];. -hjh\b,> 1ZfmqzZljZdIbdm&hj]ZgbazjrankZh[jZ,BtZ gkihjlahegZ
ZdzZ"_fbeBR]jZ2008 k|j117.
[311jZ\behaZrlblgZjZz " maZriblth\higkj ~beghek@m]hk e Zftosmk I j
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BTEX M I[IJH>MDLBF: K:=HJ?<:5: K<?6:

< kgZ FZjbg'dh\phpZ FbeXKgttz KiZhp,ZgZ Rdjib,
marinkovicvesna @hotmail.com

J?ABF?

>ZgZk km k\_,_ \_hfzZ ihimeZjg_ dzZhf_tbdhzjbkg¢b kj "Njb jZagbf keZ\, b
p_j_fhgbezfZ az jhfZglbqgZ jZkihehm frZ kxbhkImligbhptkfz [hezZfZ kZ ~h"ZIbf fk
<hrlzg_ k\_,_ k_ mlezZ\ghf dhjbkl_ mbpgd¥Z gbf p_j_fhg

Ijbebdh_f kzlhj_ \ZfzZ k_ hkeh[Z{Zm hZahjpD"g]mjHdrbdlrl_Igb ih a®jzZ\,_ baeh’
M jZ"m «_ ijbdZasngihfZ¥klghAnkdh h”jBIBXZni ijh*mdlbfzZz kzZ]lhj \Zfz k\_,Z
D,mqg_ jlqba_g lhem_g _lbe[_ga_g dkbelgfdjktmdlb kZ]hj_

BTEX IN BURNING CANDLES COMBUSTION PRODUCTS

ABSTRACT

Nowadays, candles are very popular as decoratwvesitwhich are used for a variety celebrations oendes,
the romantic mood. They are available in all shagefours, with addition of fragrances. Wax canddes mainly used
in church ceremonies.

Products formed during candle combustion could &enful to the health of the exposed. The papergnts
gas chromatography determination of BTEX compouindsurning candles combustion products.

Key words: benzene, toluene, ethylbenzene, xylene, burninmglles combustion products

M<H>

lh\h”r az bkljz b\@dfZzazgh mMGH&Zm_ |_e_\babekdZ \_kl ~"Z km Zfebbgdb ¢
dZzgp_jh]l_gh «_~bf_f_ [_ga_g m ijhia\ttWhfZz HAPhj\ \RIf « kZhirl_gZ m
f k_pm3 ]Jh~bg_ m jZgbf .mlZjfbf kZkpifkzd blo*l kéjZ\dbabekdbo f_~"beZ

>Z eb k_ h\Z bgnhjfZpbez fh™_ kfZfjZMdbhadpdgZ[{mkd]hj \Zf_m],h\h~hgb
ihlimgh dzh ijh*mdlb gZklZenb \\h},Z gMbh@&®p"*"DZdh +«_ m m],_g~*bhdkt
hdkbrZpbhgb [jhe m],_gbdZz aZ tkenmdX2mh_ge ihhNbhgh] kZ]hj_\ZfzZ hdl
[jhe m],_gbdZ m hdkb~"Zpbhgbf ijhbaftBEdkiA Zgegd K\hreghk! \_, g_dm f_{m
baf_{m fbgbfZegbo |- hmlkdZ@Hn b fZdkbfZegle®,, maZ\bkghklb h” kl_i_g.:
hdkbr"Zpbe_ m], _gbdZ iheZadh] ke_"~dZh fipof _j maf_ ihkl_i_gZ hdkib"Zpbe.:
1350 _dkZljb_gzZ Z azlbf f_]h\Z pbdebaZgpb-mjZdm [hdkb®ZpbeZ [ _ga_gZ
mhqz\Z k_ dzZdh k_ hdkb”rZpbhgh kIZf _| mFfboibelgb fm],Zglbpb o hkZgzZz |
b- ~h _e_f_glZjgb m],_gbd g@Zbhkigbbdzbag_I|hlgaheVfm k\_,_ gbe_
\br_ k_gaZpb-+z

Baez]zZzfz az]Z{mem,bf fZ|_jbezfzZ HifmjBE\Xhgbh la Z2P\\gjbf ijhklhjbfZz dZh r
klzgh\b dzZgp_eZjbe_ rdhe_ <Z\ghzZ{im¥mgbo<fZbg¥be&ZZ m azIl\hj_gbf ijh
ihlbg_ h” o_fbdZebezZ dhe_ fb]jbjZem kbla, ZmfbdjDdafbpZb_fbkbe_  dZh rl
dhgkljmdpbhgb fZl_jbeZeb gzZf_rlZ- ipipanh” b rbjZdgkdb ~bf kbkl_f az
ijhklhjbez dm\Zf _

-1
1 -1
- R -1 -1 -2
2 -2 3 /\/\/ 1 -1
2 -1 -1
-1

o_dkzg 135-0_dkzZljb_g [_ga_¢
Kebdz Hdkb”r"Zpbhgz klzZzfz ZIhfZ m];ogh&Z Igb ogdklZ §mga_gm

'<bkhdZ | _ogbqdZ rdhezZ kljmdh\gbo kim”~bsZ m Gh\hf KZ"m
2L _oghehrdb nZdmel_| Mgm\GjaWf KZ" m

237



Jbabd b [_a[_~ghkgb b®hiZhpo#.

Kzlhj_\zf_ k\_,_ m azZl\hj_gbf “b\hlgbf ifizkithkehihftb [jheg_ ]Zkh\_ d
ijhAmdlb kZ]hj_\Zfz dzZh klh km C@],_dfhhlydk HdNQR"b \heZlbegZ b
k fb\heZlbegZ hj]ZgkdZzZVECAbite f @ganic compoundsSVOC-semi-volatile organic
compounds dzZh b q_klbgg_ fZl_jbe_  dheb EblmI mMmEephbZgza Z\Aj_ gbo ijhkl
,m~rkdh a”jz\, _

Fghlh[jheg_ kIm~be_ m dhebfzZ k_ lbbbqehjZZmdZlebh\h \Za"mozZ m klZc
j_Zebah\zZg_ kz pb,_f h*j_{b\ZfZ ]hjh\Zgbdk\_fbkim@djHZkh\ZCO@elrlh km
NO, \heZlbegZ b k_fb\heZlbegZ hjlZgkddgh - mWbZ|Zf ZdZlyZfbjbk beb gZk
g_dhfie_Ilgbf kz]lhj_\zZf_f gij Ze”™_obXbd djZddbg ghldbh_gb ihebpbde
ZihfZlbggb m],h\{PARlgbpbheboehjh\Zgb "b[_gR@Dbhhdikbgheboehjh\Zgb
Ab[_gahnaPSDgb) [1].

VOC 3_"bf_fZ k_ gZ 1Zkghf ojhfZlh]jZ nmb i, \mrgmme ncdf Zhob dkZz”_dZg
3_"bf_fZ dhezZ b&HZ RMVIQC (very volatile organic compounds- hfZ bkizj,b\Z hj]ZgkdZ
* "bf)fZ hgZ dheZ ba¥Qxk EVWRE [2].

BfZem,b m \b m gZij_~ bag_k_gh h”pnfqgbebbkbhr_k[lhgg@dnfggZ Ibe[ _ga_gZ
dkbe _gZ _g] WHenfenet tolueneethylbenzeng xylene daC fZjd_jZ m ijh mdlbfZz
kKZlhj_ \Zfz k\_,Z H\Z « ~bf_fZ gbksihgZZKklgbpbhMNZlZ \_, km j_amelZl
kZlhj_\ZfZ hjlZzgkdbo fZIl_jbezZez

M gzj_"gihlffez\,m ~ZI_ km g_d_ hkh[bg_ [_¢gh @& glhemdkBe_gldb dZh b
dZzdh kjikdh azdhgh”zZ\klI\h ijhibkbfoZgf 1jf 4bjzZz h\z «_~»

%7(; HKH;BG? B IJHIBKB

GZ Kebpb ijbdZzazZzg_ km kljmdImj_lpedagagZgdhend k92 gZ fmelbdhgkl
kmiklZgpZz
[_ga_g lhem _g _Ibe[_gao-dkbe_g m-dkbe_g p-dkbe

Kebdz %7(; KIjmdImj_

G_d_ nbabgfddrkd_ dzjzdl_jbklbd_ %7(; »_~bf_gB "4l fZKafimabZAO_fbek

b nbabgdb ih*Zpb b[3]. ebgbg_3

DeZkbnbdZpbezZ b h[_e_"Z\Zf_ %7(;, <« I"D[f_ebz "ZADBIZOPDmkbkI_fm

ljZ\begbd h deZkbnbdZpbeb iZdh\Zfmh]elrZ8Z fZMZ fomfb@Zebe_ b h"j_

ijhba\hPiz dZh b iCLPIGHS kbkl_fm 1jZ\begbd h deZkbnbdZpb*B\4ZdhbZ f m

hleZrZ\Zfm o_fbdZebe_ b h”j {_gh]lmjkEawer]ZmghdeZffhgbah\Zgbf kbkl

deZkbnbdZpbem b h[_e [5]Z\DfeZkd&dZpbeZ b h[_e_"Z\Zf_ m kdeZ”"m

kbkl_fbfz ij_ma_Kiblidéakbnbdh\Zgbo KkéhiklZgpb

LZ[ eZ Nbabfjpdkd_ dZjzdl_jbklbd_ %7(; _"bf_fZ
X

32bf _f] T B E

<_ebqgbg 0- | m- | p-
M [gmof?] 92,15 78,11 106,17 106,17
120°C[gcm?] | 0,8669 0,879 0,867 0,8802 0,8642 0,8611
t [°C] -95 55 -95,0 -25,18 -47,87 13,26
t [°C] 110,6 80,1 136,2 144 .4 139,1 138,35
;jmlh CiHs CeHe CsHio CsHio
nhjfmeZz
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=jZgbqgg_ \j_~ghklb baeh’  _ghklb =<BZdbdaggZldjhl{ghklbljpaeh ™ ghklb D=
%7(; *_"bf_fZ "ZI_ km m LZjZ\edegbdm flZz ij_\_glb\gbf f_jzfz az\[_a[_".
jZ™ ijb baezZ]Zfm o_fbekdbf7]fE1]4bb2HDdm h ij_\_glb\gbf f_jzZfZ azZz [_a
anjzZ\ jz~ ijb baezZ]lZfm dZjpbgh]_gBfZHB frujziglgbfZ h~ghk_ k_ gZ jZ~gm
=jZgbqgz \j_~ghkl azZz [_ga_g m “b\htghm kM~ "Bgb hzZmkeh\bfzZz az fhgbl
aZol_\bfz d\Zebl_IB] \B&k*mad ba h\_ mj_~[_ ijbdZazZg »_ dZh LZ[_eZ

M ?\jhikdhe mgbeb ]jZgbqgZ \j_"ghkt @ZZfeghd \Zarrm@doéjm dZh b m \Za"mo
"b\higbo ijhklhjz < [110]JP=jZgbqgg_ \j_"“ghklb aZ “b\hlgm kb,Zdgmirkhz aZz
gb™_ h” hgbo m jZz~ghe kj_"“bgb

LZ[ _eZ DezkbnbdZpbeZ b h[_e “Z\Zf_ %7(; _~bf_fZ

3_"bf_f_ B ; ga_g|T Lhem_dE ?lbe[_ga X Dkbe_g
CAS ;jhe 71-432 10888-3 10041-4 o-dkbe_g
47-6
p-dkbe g
10642-3
mdkbe_g
108383
dkbe 1380
207
DSD/DPD | DeZkbnbdZ| F;, R11 F R11 F; R11 R10
DZjm 21, Lhdk ih |Xn; R20 Xn; R20/21
R45 j_ijdzl Xi; R38
Fmla ZP;, | R63
R46 Xn; R48/20-
T; 65
R48/23/24/25 | Xi; R38
Xn; R65 R67
Xi; R36/38
Hl _e_Z\ZfFT F; Xn F; Xn Xn
R: 454611- | R: 1138 R: 1120 R: 10-20/21-
36/38- 48/2063-65 | S: (2-)16-24/25-| 38
48/23/24/25- | 67 29 S: (2-)25
65 S: (2-)36/37-
S: 5345 46-62
CLP/GHS | DezZzkbnbdz| Azi |_q | AZ1 I_q |AZi1 |_q Az | _q
DZjpA Lhdk ih |[:d Ihdk :d Ihdk
Fml J_jf| j_ij :d IThdRk
Ki_p tki Bjbl dh"
lhdk i<B | Ki_p Ihd
cKi <B
Bjbl hdz| Bjbl dh"_
Bjbl dh | Ki_p Ihd
3B
H225 H225 H225 H226
H350 H361d *** H332 H332
H340 H304 H312
H372 ** H373 ** H315
H304 H315
H319 H336
H315
Hl_e_ "zZ\Zf GHSO02 GHS02 GHS02 GHS02
GHS08 GHS08 GHSO07 GHSO07
GHSO07 GHSO07 Hizkghkl 1z fz
Hizkghkl| HiZkghkl
H225 H225 H225 H226
H350 H361d *** H332 H332
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H340 H304 H312
H372 ** H373 ** H315
H304 H315
H319 H336
H315
ShAZIgHZ\ _rl_f hivkghkl®?F:
LZ[_eZz =<B b D=<B <j_"ghklb azn%ZtghsXhf~lf@b
3_"bf_f_mjz~" ;_ga_g |T Lhem_g|E ?Ibe[_gd X Dkbe_g

B . _
kj_"~bgb =<B | D=<KF =<B | D=<H§ =<B | D=<H =<B | D=<H
[JZ\begbd| ppm 1 - 50 100 100 200 50 100
1!

[7] mgm? 3,25 - 192 384 442 884 221 442
I1Z\begbd| ppm - - - - - - -
[8] mgm? 3,25 - - - - - - -

*<j_"b azZ fmelbdhgklblm_glgm kf_rm Zajbp baoofZqg_ bedbht j_
| g glg

LZ[ eZ =jZgbqgZ \j _~ghkl azZ [_gdgb m "b\hlighe kj
Pox 3a
Ilepuon [pannuna ['panuna TonepanTHa IOCTI3amE
yCpeImAaBaka | BPEIHOCT TolepaHIIije BPEIHOCT TpaHIIHe
BpexmocT

bensen
3 ug/m’ (60 % ox
TPaHIYHE
BpeaHoct) 1.
. jaryapa 2010, B
Kanenmapcka 1. janyap

5 ug/m’ roamEe, yMamyje ce | 8 ug/m’
cBarx 12 Mecer 3a
0.5 pg/m’ ma 61 ce
mo 1. jamyapa 2016.
roauHe gocturo 0 %

TOIMNHA 2016. rogume

?DKI?IJBF?GL:EGB >?H

?dki_jbf_gl o ba\_" g gZ k_"Zf malbjeZefbkijhZa\khib fghbmb m]ezZ\ghf gz,
gZ lj"brim b gZ mahjdm dzZg”"bez KY{_a MmMziZdBbkkd "h~zZIdhf [he_ kZ
[he_ b fbjbkZz \hrlzg_ ~hfz,_ ijhba\baf?idjopprd\ [Zqgd_ Z dzZg”beh
dhf_jpbeZzegh ~hkIimigbf « klb\bfkmgpbdbklhgbf m, f F_j_ fZ km ba\_
j_Zegbf mkeh\bfZ m EZ[hjZlhjbeb aZbemfbebkhid | loghgdgd_ rdhe_ kljr
kilm~beZ m Gh\hf KZ"m 1Ijb ba\h{_fm gdkei_jBbf[lgZlddXegz |_fi_jZImjZ b i
m aZl\hj_ghe ijhklhjbeb K\Zdhf maBjbam p g fZ2XZ fZ aZlbf «_ azizZ,_g
N"Z gZ Kh[ghe | _fi_jZImjb Jhjb IZgqgh_kk]l \j ,f eZ ihkbb,b klZpbhgZjgh kI
azZkb, f_ b AijZzf_3% hdheg_ ZIfhkn_jhj ijEf&Z\hmbi4dKkZ]GZdhg Ibo kzZI '
md,mdb imfiZz aZ mahjdh\Zf_ \Za”"mozZ $SH[QI3IHINXPREQD M ahlidh6DfPS e _
lZgqgh kzZl \j_f_gZ ma ijhlhd \ZatyhgodaVh{ @R LQAKIGf glZ "ZI| «_ gZ Ke
Mahjdh\zZfz km \jr_gZ 1Zdh rlh «_ gh~ elliibgbgZ RIhRheik_gZeZab ]hj_
ihklz\, _g klzZzde_gb e_\Zd rbjhf kljZzgeZ dZ mekfjZggm e_\dZ ]mf_gbf pj
kihe gZ « ~gZ kljZzgZ p_\gbp_ azZmmpgHgbhd4Ze 1Zdfh{g Kmf_gbf pj_\hf kil
imfihf Mahjdh\zZf_ e«  jZ{_gh lZqgh Zd&l+ \jiliklgZz\, § _9Z \bkbgm h~* P
ijhba\h~b kzZ]hj_\ZfzZ ij_ mezZkdzZ m {p g\lgbgpdn k[fjgm hlodZ jZImjm < _jlk
kbf_ljzez e_\dzZ <+_ bklh\j_f_gh b \ egXbd@2gZgkbfH\ZAHZ\ gZqbg mahjdt
baz[jZzg dZh gZe<]lhjb fhim,b kp_gZjblgzbaeZ Zdhatyp egJjdpbeZ ijhba\h*Z k.
mijZ\h bagzZ”™ \jozZ iezZf_gzZ Bal[hjhf hkZl\bok mkeh\Emi j_Zeg_ dhgp_c
azZlZ{mem,_ fZl _jbe_ m ijhklhjbeb m\_@d kZfbf Hdbffbjbgeh _ghkl ijbkmligbc
_ebfbgbr_ ~hijbghk %7(; «_"bf_fzZ _\_glmZeéjdtklhjbemmighd dhezZ g_ ihlb
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lhj _fzZ k\_, dZg”"bezZ jZ{_gZ +_ kke ciZgizhlZg I€ZIh\jl f gz | _fi_jbjZfzZ nm
imfiZ dheZ « mkbkzZ\ZeZ Zf[be_ gliZmighb XZ]d}mo [k\a ,jjbdZg~beZ 1Zqggh k-
GZdhg oezZ{ fZ gZ kh[gm | _fi_jzZIm\imbaéhjpbZzfZkihghZzaebdzZ fZkZ mal
ihke_ "\hgzZkh\ghlamj_ifZ*kl1zZ\,Z Im[blzd fZk_ ]Jhj_f_f 1krlH _]Jjbfblgd fZ
MZ kzZl1Z Z mahjdme_fh kZI \j_&GPgz" _idbjb[gE tjhe_f ~Z [b “h[beb Jm[b

k\_,_ Ihdhf kzI| \j_f_gzZ meHRjdhLZfZeZ DZAZ h\miR%_4ghkkbfh kZ
\j f_ghf mahjdhhZ fZh[b+Z k_ [jabgZ kZ]hj _\ZfZ k\A4pdZheL2pg&Z gh] m
K\bf mahjpbfz baf_jzgz +_ | _fi_jzZImjzZpBlighZ jm~mdpbhghe b ahgb

F_j_fZ km \jr_gZ mihlj_[hf ~“b]lblZegh] lihjfffthfml|jZjfRiZ};ZL1ULAIIZqgghr,m
f j_fZ f&
%7(; Km Z~khj[h\Zgb ba \Za”"moZ ihfhgbpZ"kHEjipHd hig\nd fpseldh, Cdl. 22b-
N _khj[h\Zzgb kz PO m],_g"bkndgzZlehabj&@gb ihfh,m ]Zkgh] ojhfzZlh]jz

A_l_dlhjhf ij_fz MNIOSMA501 [11].
Ojhfzlh]jznkdzZ ZgZebaZz
AZ d\zZglblzlb\gh h”j_{b\Zf_ dhjbr,_gZll\hklZg™NZj "dbgp_gljZpddml_
k\Zzd_ ihe_"bgZqgg_ dhfihg_gl_ ijhba\hkZglzrdi® X§HOFR ?dkljzdlb
ZgZebabjZzgb gZ ]J]Zkghf ojhfZlIh]jZnm,$2LOHIQMNWHhf AZkZZa"\Z+Zf_ +_ dh
g_iheZjgZ dhehgz +B it PP b Zahl dZh ]1Zk ghkZq
L_fi_jZImjgb ijh]ljzf dhehg_ ihq_lgZf & fi fjgmljz ij\Zz jzfiz f& fbgmlm
fobgmlz <j_f_ 1jZeZfZ ZgZeba_ f oplgizlih]jZgZeimdly _gh < ijbkmkl\h
dheb km ihj_dehf h” [_ga_gZ IhemdlgiZe gWbeleda bgidbdh\Zz g_qgbklh,Z D
dhj_eZpbe_ dZeb[jZpbhg_ djb\_ azZkhihdmgim _Bdgizkgog m

Dhgp_gljzZpbe_ %7(; *_""bf_fZ m mahjdibeZghf dZalhgogfZdghhjZznkd_
ZgZeba_ ijbdzZzazZzg_ km m LZh\ ebdhgpDgNZpbh~ e kZ [jabghf kZ]hj_\:
hATh\ZjZem,_]JwvwahpdBeZ k_ \ ctbqld2z ij_~klz\,Z ijbjzkl dhgp_gljZpbe_ .
fZl_jbe_nm JPdhf kzZI \j_f_gZ Jhj_fzZ ih ]jZzfmPRold]kj B\Zk\[jhe \_,b Ih «_ |
*Zgb _fbl_j az]lz{mem,_ fZIl_jbe_

Kebdz  ?2dki_jbf_gl
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LZ[ ez F j_g_ \_ebgbg_
. ol Dhg~bpbhgbjzZf _ Mahjdh\Zf _ =m[blzd fZk_ L_ fi_jZImjzZ iep€ gz
<l Mahjzd [h] [h] 0] AhgZ iezf_gz
E t1 tr aw to t3 aw m e apP hdk " f_r
1 1ZjZnbgkdZ h] 8,00 9,00 1,00 9,00 10,00 1,00 57,5739 | 46,1002 | 5,7368 693 720 645
[ ez
2 I1ZjZnbgkdZ h] 13,45 14,45 1,00 14,45 15,45 1,00 60,1353 | 44,6437 | 7,7458 730 762 655
ieZ\Z
3 IZjZnbgkdZ 13,25 14,25 1,00 14,25 15,25 1,00 61,3707 | 56,1092 | 2,6307 700 730 628
fbjbkgZ [e_"N
a_e gZz
4 I1ZjZnbgkdZ 11,48 12,48 1,00 12,48 13,48 1,00 209,3221 | 196,9871 | 6,1675 685 720 680
fbjbkgZ
gZjzgtzklz
5 IZjZnbgkdZ 7,52 8,52 1,00 8,52 9,52 1,00 59,7897 | 55,7601 | 2,0148 698 786 628
fbjbkgZz 1Zfgh|
pj\_gZz
6 <hrlzgz pjd\ | 11,20 12,20 1,00 12,20 13,20 1,00 114,0334 | 97,6113 | 8,2111 725 752 736
7 <hrlZzgzZ ~hfz] 816 9,16 1,00 9,16 10,16 1,00 77,7225 | 68,8264 | 4,4481 715 735 654
8 DZg~beh kZzZ |]839 9,39 1,00 9,39 10,39 1,00 230,41 222,20 4,10 615 694 640
kmgphdj_Ilh\b
m, f
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LZ[_ ez >h[be_gb j_amelZlb

. oL<_ebgbgz | F > 3P v= F Y >3S0 :f[be _glZegb mk

caol 3 _~bf_f_ |IB T E X ap a1 s T E X t [°C] P

“E[Mahjzd 0 m [ p [gh] 0 m [ p [mmHg]
Ke iz ijh[4- 0,825 | <QL* |[<QL |[<OQL 0 - - - - - 25,0 775,0

1 I1ZjZnbgkd ] 0,284 | <QL <QL - - 5,7368 0,053 | - - - - 25,0 775,0
h{bggZz [ e

2 1ZjZnbgkd4 0,424 | <QL <QL - 3,62 7,7458 0,055 | - - - 0,467 23,5 772,0
h[bggZ iez

3 1ZjZnbgkdZ 0,047 | <QL | <QL |<QL |<QL 2,6307 0,018 | - - - - 24,0 778,5
fbjbkgz [e]
a_e_gZz

4 I1ZjZnbgkdZ 0,419 | <QL <QL - 2,98 6,1675 0,068 | - - - 0,483 22,5 766,5
fbjbkgz
9ZjZgtzZklZ

5 1ZjZnbgkdZ4 1,380 | <QL <QL - - 2,0148 0,685 | - - - - 24,0 777,0
fbjbkgz 12f
pj\_gZ

6 <hrlzgz - <QL |<QL |- <QL 8,2111 - - - - - 235 772,5
pjd\_gZ

7 <hrlzgZz - - <QL - 3,30 4,481 - - - - 0,742 25,0 780,0
"hfz,zZ

8 DZg”beh kj 0,150 | 7,660 | <QL - 1,95 4,1000 0,037 | 1,868 | - - 0,476 23,0 779,0
kmgphdj_Ih
m, f

*KmiklZzgpZ gbe_ ijbkmlgZz
KmiklzgpZ ijbkmlgZ bkih” ]jZgbp Qldjuagtiibatibm i e
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A:DAMQG: J:AF:LJ:5:

HAmdmigh hkzf mahjzdZ m r_kl| «_ ijZgdZ_dhjgpaaglpZ pheZdhem_gZ azZ[_
kZfh m « ~ghf mahjdm ?lbe[_ga_g kkim KiBfbpahdpdfgdbnbdZpbe_  Rlh
dkbe_gZ hjlh bahf_j bahklzZe_ Z, 2@ dZh_bZ <k "gdzddb ibdh\b m ojhfZz
g_Ibjb mahjdz K\_ dhgp_IljZpbe_ijikdZ @bgb]mZigZ[a&bke _ im ijh[m

M k\bf mahjpbfZ iZjZnbgkdbo k\_,ZgijhdgZH g m_m[algj@m dZg"beZ RIh «_
|ZfgbeZ b fbjbk bgl_gab\gbeb I|h «\bklZ"] ' Zen_ga_g¥4gbkmlZg kZfh m mahj
b f_1h\Z dhgp_gljZpbeZ +_ gZe\brzbb"%Ap,0o Dkibedbgbgk dzZh b [_ga_g
|Zfgbebf b fbjbkgbebf k\_,ZfZ dzZh HBZmz dZgbgan g dbkdkbe_gZ m bki
mahjpbfzZ qgbgb k_ dhgdmj_glkdbf ishpZighli”~ ipdbe_ifimba\h~rZ ~hfbgbjz Ze
bklb Bag_gZ{_f_ *_ "Z k_ m \hripgdiee\kA f , bghdZab ih\_,Zg kz”j Z+ dkb
fh™_ mdzZab\zZIlb gZ ijbf_gm km\br_ \EkhdbwajZfib jZImj

:dh k_ ihkfzZljZem |_fi_jZImj_ m j_fgmdkbhdhe,mli@B dhg"beh 2t
iZjZnbgkdz fbjbkggj\l4afhahk\_,Z >h[be_gb j_amelZlb ihdZ&impmhl MjZz km
aZ[_e_"_g_ ijb kz]hj_\Zfm iZjZnbgkdpltoe_k\ B,Zdhz#gbd_fi_jzZIlmjz dh”~ d
gZegb Z dhgp_gljZpbBTEXbkm|lggdqZ+g_ dZh b fboh\Z jZagh\jkghkl

H”A k\bo ijbkmlgbo %7(; [_ga_g *_ dQY¥-hidkgbelz el &M baf _j g dhgp_g
k\bf mahjpbfz bkih® ~ha\h,_gHe10] NI ijb ih\j_f_ghe mihlj_[b k\_
ij_""klZ\,Z*m jbabd ih ,m~kdh a"jz\, _
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A:KL:J?EHKL >J<?GBO @?E?AGBQDBO 1J:=H<: B BRBOH<: HI
HI:KGHKL

Kme «fZg'F IZ
meta$9@yahoo.com

J?ABF?

@ _e_agbgd_ ijm]_ gZ I_jblhjbeb FZdn N gbir IKk]lj2{ \¢dpr_k~_p_gbeZ dh” k\bo
ghk_,b ~_h ijm]_ ml]jzZz{b\Zgb km ~j\_bpb "\[Z]h\p_ghkZ fijm g_ bgklZeZpbe+_ \jeh
h~j*Z\Zg_ b j_dhgkljmbkZg_ rlh «_ ~“hme@h Zhhkldbljhphbh_ ihk_[gh ~j\_gbomijzZ]h\Zz
\_ebdhe f_jb ~_kljmbkZgb A[h] ~hljdZ3ebhXxIbd_kpbegblom k_ g_dhebdh "_igbagbgdbc
g_fm <« ~hreh “h ijhdebazZ\ZfZ ehdhflldXEdd RKRZ]hdhZzehk dZ b m]jh Z\Zf_ in
fZl_jbeZegbo ~h[ZjZz M jZm bag_Ilb kmihddklfZzbbhklbz ~h\ _gbo "~ _e_agbqgdbo ijZ
mI\j{b\Zgh «_ gb\h iZz~Z d\Zebl_I1Z ijeZpb2zji@lh Edhpbqg_\h b Kdhhikh\hih,_AZ
mI\j{b\Zf_kl_i_gZ iz*"Z d\Zebl_1Z m\ihdjpd, bj\hlhiZ dhjbklbez k_ f _Ih*Z iZ"Z aZi
fZk_ "\ _1Z J_amelZlb dheb km ~h[fbb\dhgb BkIhZB\Zdh gZ r_kl ehdZpbZzZbfdmdZame
iZ" mihlj_[eb\hklb kZfbo ijZ]h\Z h\bkighhhbrehdgmplbal\h~f_ bklbo dZh b h” g_dbc

hAj>Z\ZfZ b _dkiehzZlZpbs_ gZ+\_Abhig'p bh KtiteitthyZ h azZlbf=lhklo\Zj h~
KdhisDZqZgbd h* =Bhikp\ h~ DRIGEZgh&p h~ Ahd gZefZf_ gZ “bh
Mjhr_\Zphkh\hih, h~ GZ djZem jZ~Z ~ZIfj_kimjradd,az pi[Mb,rZf_1j_gmligh] KIZf.

D,mqg_ jlgdeghkl ~j\_1Z azklZj_ehkl ijZ]h\Z jbabd

STATUTE OF WOODEN RAILWAY SLEEPERS AND THEIR
GENERAL HAZARD

SUMMARY

The Railways on the territory of the Republic of ddonia were built five or six or more decadesthall of
them wearing stripes being incorporated as pathefwooden sleepers . The last two decades ofawilmstallations
very few are maintained and reconstructed , whichtb almost fully depreciated , especially woodé&repers which
are largely destroyed. Due to the deteriorationvedden sleepers have occurred several railway estsdwhere there
has been a slip of locomotives and wagons , leathegtrack and endangering passengers and prop€hg paper
presents the research on the usability of woodibmagasleepers , was determined by the level ofidedn the quality
thresholds and the distances railway Skopje-Kicemd Skopje- Kosovopolie . To determine the degfegdecline in
the quality of usability wooden sleepers used metiais wood density . The results obtained byrdeearch that was
conducted in sixlocations , indicating that a @éase usability themselves thresholds dependingaatibn and year of
production of the same and some factors of maimteaand operation , the biggest drop in there tresiSkopje -
Tetovo than 49 % , then Tetovo*RVWLYDU R 6NRSMHosiivab QENM YRR R * -DpDQLN
Ferizaj than 26 % , while at least share Feriz&@psovopolie of 22%. At the end of the paper progidenclusions and
recommendations for improving the current situation

Keywords : durability ofwood , obsolete slippers, risk.

1. M<H>

GZ |_jblhjBZd_~hgbe_ _e_agbgd_ ijm]_ km deZKggHEZ{lbgZ b "Kkdlbo
r_k~_Ibo ]h~bgZ ijhreh] \_dZ Dezkbgdkz bigm}BfkZKkbhbhjf ] kijhez 1Ih
ij_Akl1Z\,Z 1jz{_\bgkd_ jZ~h\_ b h[kbdlfhklimks bdke gZ~hd k_ ]hjfb kljhe
ba Impzgbqdh] azklhjz ijz1h\zZ |jZRgbpZegkthZdlgpZ b mijz\,Zqdh] ijtl
hij f_ zZ dh~ _e_dljbnbpbjZgbo ijm}gfbhbEbglZihrdb \h~

lim]_ & fhf ijhf_ighf nj_d\_gpbehf [jabghf fAKhZpbiabeiz b dgzZqgh \Z gl
fhim [blb b [_a ihe_~bgbo ~_eh\Z ~hlfk]jhéZhkgh ]hjf

>729Zrfz kbimzZpbez k ijz]h\bfZ gZ iimfzfzbkijz bkay 2] «_ ihk_[Zg ijh[
GZekeZ[beZ 1ZqdZ ih h\hf iblZfm «_gipobkjZZhgBklIZAb h\h]Z gZ h\bf |
ihk1Z\,Z k_ iblZf_ h fboh\he ghkb\hkIB8Z a2l bkb]imjghkl \h f_ Hkbf Ih
iblZf_ hk_1,b\h aZ~bj_ b m _dhghfbAfhk I ilek @rgZpfZZ k

I!Nzdmel_| Ijbf_f_gbo GZmdz >j Z\gb Mgb\_jabl_ I m L_lh\m FZd_~hgbeZ
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Hlabjhf gZ h]jZgbgq_gm ljZeghkl \_ebbhlb [hkz® hmYj2bdh] [jheZ g_bkijz\
ijZ1h\Z fhjZem k_ ij_"ma_Ilb f_|j alYo &zt ghjmhjlZgbd ijZ]1h\Z

?dhghfkdzZ djbaz dhez « aZzZo\ZlbezefblzZ\"h_Jbhhdm *kblmZpbem ij_"ma_
aZ"m' _gZ aZ h™jp"zZ\Zf_ ijm]Z BahkkZzZhZ2d m\&phghkhhz ihk_[gh m FZd
"h\_eh «_ ~h aZimrl_ghkl bklbo ijZ\ghkhbalh] gb®dkjZ]h\Z m \br_ gZ\jZI:
e ~"h " _e_agbqdbo g_kj_,Z b baeZazZijgd]kKZfbo \hah\z \

Hkbf Ih]Z \_ebdb km _dhghfkdb Im[blpHjadbyb kfzZ\h@\Z Ahah\bfzZ a[h] e
\h f_dzZh b h*ezZ]Zf_ |_"bo ihrb,ZddppZzfghibfk "blagf_gzZ "j\_gbo ijZ]
fh™_ h[Z\,ZIb j_"~h\gh

H]ljZgbqg_gZ l1jZ+ghkl ijZ]lh\Z gZ gZrbfhipm]zZfE fbeEaljhe dheb km m]jZ{
r_ kIl ~_p_gbezZ ihk_[gh ijZ]lh\b ba i_johjrZ4gbjZgb km kZ keZ[bf ~hf:
Zglbk _ilbpbfZ < _j m Ihf i_jbh”m gbrah]gbh mahazZ dj

B ® e a
@ ¢ »

KebdzZ @blh\b k JhAbrl_f ijhba\hAfj hjA]HbZkZ Abthgibp_ Kdhi, +Dhkh)
b gZlibkgZ iehqZ kZ 1hAbrl_f ba]jZ~f_ Kjhh],Lj #6¥ipBe kgh

K\b ijZ]h\b dhem km m]jZ{b\Zgb dzZkedbes gkdkdhkighg’8aTMz az bfij_]JgZphbe
dZzh aZzZrlbgz kj_~kI\Z ijhibkmem dj\lh@hlghgudehijbZ kZ khebfz djhfz I
f_rZ\bgm kheéMolmanu 1jZ]lh\b k_ bfij_]gbjZzem k jZklhibghf khh§bfaEebp_
pbgdh\h] oehjb”rzZ |_ jZaebqgblbf m,BfdZAdgZgZ {ognhkkitn[gh b ~jm]bf kj_"kl
AZol_\b azZz _dhehrdbf kj_~klI\bfzZz aZhbdijfHgZegbdm ifpdh ijbf_g_ gh\bo bfij_
ihiml bfij_]JgZpbkdB] mWmmdGX3plus”

> eh\zZf_ bfij_lJgZpbekdh] kj_"klI\Z gZ"jXaledbgpdh djkljZaebgblh Dh” 0jZ
mqgbgZd ¢« gZe<fZfb ~hd k_ dh” [hihABgljZ fgdlkfl Gjh*m " ~h lh~rbgzZ gz
]h~rbgz ih\_,Z\Z b q\jklh,Z H" ~j\hgbo-ijdjZ\KdhdZzeazIbf [mdh\ Dbfij_]
[hjh\ b kfj_dh\ >j\_gb ijZ]h\b baehY_gib §eX]he bijlkmr_ fhjZem k_ h
bfij_]lgbjzlb >h[jZz bfij_]lgZpbez fhjz «jt@yjbe iJB]Z2h >j\_gb ijZz]lh\b k_ g
g_egbo kljZzgZ mqg\jkl_ ~_, agbf kihgZ#td bekdd kf ch[&bhgghf \jiphf ~Z g_
kmgpm JZ”~_ k_ h” h[eh] "\_1Z b kfdlem jZaebqgbl_ ij

g
[

2. LJ:3GHKL IJ:=H<:
Ihklhe_ p_eb gba gZkjlZsb gZ ijZ]hehréb @¢IkjlZ+b[bh,b\_ ie_kgb bg
[bhehrdZz jZalZ"fzZ nbabqdb gZkjlZsbieb@y@bfzZIfhknZjebh  ijhfe_gb\
Abf_gabeZ o _fbekdb gZkjlZsb dbk 2ph+Z bZKhAmdpd«d kZklZ\gbo ~_
f 0ozgbgdb gZkjlZeb klIZIbgdb ~bgiZfpglb |jEegbjziim,b b ke
>i\_gb ijZ]h\b ijhiZz~Zem h”~ Ijme_fZh\VZpZgBddjbo B m Ijhikdbf a_f,Zf:
pj\hlhgbg_ Mke_~ f_ozgbgdh] ~_eh\&fz"7jZ]_qgklh ifh IhlZegh bklj
> eh\Zf_f_o0zZgbqdbo kbez ij_dh rhigAmkeghkiy KIZ g&@ii m dhebfZ km de
Ibjnhgb k_ ijhrbj_ Zz debgh\b beb Ihjntygbfrg ~hegZabi ~h 1Zdha\Zgbo
AijhemiZfZ lbjnhgZ” ke
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v *‘ _ .-
280 b e
Kebdz Mj aZghkl ihreh g_ iehqgbpriifijb] Aekdzdaf ~ IbjnhgZ a[h

l[imehklb ijZ]Z ~_kgh

ljhiz~"Zf _ ~j\_gbo ijZ]h\Z gZ gZrbf igBkdZ2 madplZ]\gjme_fZ «_j o mihlj_J[,
[mdh\h ~j\h dhe_ ¢ [beh bfij_]gbj¥ glbgdljo dhajioitif bé_ e« gZ 1Z+ gZqbg fh
bkdhjbkl_ ijZ]h\b ~h ]jZgbp_ Ijme_fZ i2dgbkm \ih/oboh gbf_gabezZ |h"ZI
ebl_jZImjb h 1jZ«Zfm bfij_]JgbkZgbo_ijiZldheaBdmgahl gi{hd gZqgbgZ bfij_]gZphb
dhjbr, fZ d\Zebl_1Z bfij_]gZpbe_ bhpghBa jjmZboh§bpbbfZ kem [_ h~"j Z\
[mdh\ ijZ] bfij_]gbjZzg kZ pbgdoehjb”hfhtphgZ WkZflpbgdoehjbrhf b dj_ha
]h*bg_ Z kZ dj_hahlhf ]h*bg_ Ellh jZZmglgblbh*Alpgbo ijZ]h\Z «Zdh k_
GZ ijm]ZfZ dhe_ km ij_~f_1 h\h]Z fga»B kihbdhjblrh\lgb aZ bkljZ b\Zf _ ijht
km ]h*bg_ ke

KebdZ @b]lh\b kZ Jh~brl_f ijhba\h~f

3. KL:5? BKIJ:<GHKLB lJ:=H«<:

Bkijz\ghk!l ]hjf_]1 kljhez ~_e_agbqdb& ikm]4j_ije\ "\ b kgbfzf f KkZ]e
ijZ\begbdhf dheb ¢ gZ kgZab h~ Z\ZdmMblkg_ Iljddbgdb iZzjzf_ Kb ijm]_
dhehk_dzZ b m]jz{_gb dhehk_qgb f4f_jbel¢heZjhin_jZz dbgb dZh b ihe_~b
_e_f _gzlz \jrb k_ f_jgbf dhebfz b jMmngltf \hajgbbfiz f_jbebfZ bgkljmf_c
\h"fhf gz \mqgghf \habem b \bamZegh”~hébamizre\ghhfijgleb, f ml\j{me_
bkijZ\ghkl k\bo q_ebggbo ~_eh\Z kbdj”ljgbgbo ijjthz Z bklh 1Zdh b \i
klzf_ ~j\_gbo ijZ]lh\Z kb]JgZeg_ k\edZih d ghhKIhpdad ihrfZab\zZzf_ kdj_Ig

ijh\_jb kliZ[beghklb dhehk _dZ h” mHqiigh bjipHZZg kdhe[blb gZ\br_ ij
bljZqz klIbf ~Z jzafzd ihs_“bgbo HWZemgZrfZGZ]lh\Z <bam_egb hirlb ij
1hjf_] kljhez ihk_[gh ijZ]h\Z +_ 4#Zdhkdm[g_d*EsZgazZ”~h\h,Z\Z+m,_ j_am

ki_pbnbgghklb kzfh] fzl_jbezez h” dpdkh\km gb&jdh{ "gbeZab b "~h ih]j_
azd,mqzZdzZ rlh ~h\h~b ~"h g_ij_"mabfjZf 4zah txzdgholZf_ kezZ[h] d\Zebl_
"h\_eh "h g_dhebdh "_e_agbgdbo g_kj_,Z

31.FZl_jbeze b f_Ih"_

>Z [b k_ ofm@~blb d\Zebl | ijZ]h\Z ijbkimibeh kkblkZ pbgbfZZ 1 _j_gm
ij_ A"oh~gh h~Z[jZgbf ehdZpbe2h@blphjd bAZ h\m k\jom gZ[Z\, gbkKm ijZ]h
a[h] ~hljz+Zehklb azf_f_gb gh\bf ke
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Kebdz Keh Ze hkljZzf_gbo ijZ]lh\Z ezZ\lZ\db_mig¥H§dBpZ _dckgh
ljZ]1h\b dheb km h”j_{_gb azZ bkljz i\ Zjb ,bhhzdiddb [lb [beb ij_a_gl_jb hk
ba[jZgb km gZe+d\Zebl_Igbeb b gZeaZ fZriblen milqbkl)BiBeb mdmigh ijZ]h
k\Zdm ~_hgbpm h”Z[jZgb km ih |jbjgdzbaHak§Zdkiniih gq_Ibjb ijh[_ _ij
ihij_qghf ijZzZ\pm hkb ~j\_1Z b Ih ~_j, bgh[_pkmIlhzZY_g_m ~_em baf_{m rbc
kz kih,g_ kljZg_ rbgZ gZ pf ihj_~ IbjnhgZ ke

Kebdz  >\hegh b ihe_~bgzqgh f_j_f_ijh[Z
Dzdh [b k_ hjbe_glZpbhgh fhleh ml\jabljp fbsdd\ $ZKZ ~j\_gbo ijZ]h\Z
g fZfZ ih~Z1ZdZ h azij_fbgkdhe fZkb fifo]i\Z wagzVj_f ijbo\Z, gh «_ ~Z |
mihj _~[Z kZ bklbf ihAZIidhf b azZ h¥msk\pdhij dittigpkdZgfzkZ Zikhemlgh km
[md_ dheZ baghkb® > Hglpp_ ijm]Z aZ dhe_ +_ \jr_gh lgkljEib\&dfbkIhZ
\j f_gkdhf jZza”h[,m 1Zdh ~Z k_ fh™Z ken_IMh[m-Bfdb)j\_gb ijZ]h\b ijhba\_
bklbo klZgbrlZz b ijhba\h{Z,Z |_ ~"ZKghbbKleb aZijb[fbgkdm fZkm H\Zd\
ihk1Z\, _gZ a[h] IhiZ rlh aZij_fbgkdZ KXk |\&Zhjb K& agZlgh k_ f_fZ b
mgmlZjZrgbo b \Zfkdbo mkeh\Z M nmijgnE#mfk qhpoizpAjm 1z kIZjhkl b i
klZ[em Z m \Zfkd_ qbgbhp_ hl[ezZWl §Zd)hfZ dddbgrgh*bazZfz kZklheb
g 1. b h[jz~_ lez AZij_fbgkdZ fZKZ hijrbkdg ]Zijki\lgZ ijbjZklZ h~rghk:
mq_kI\h\Zf_ jZgh] b dZkgh] ~j\_I1Z Ajh]bgZ)Zaelyhd b_hj Ikdb «_ ihk
aZ\bkghkl baf_{m azij_fbgkd_ fZk_j\Zikkhdmbgh tkki@ikhemigh km\h] ~j\_I
ma_lbo kZ ijz]h\Z K\_ ijh[_ ij_ f_jegZZjkhhjlrk dn kmrbhgbpb h Zikher
kIZfz gz | _fi_jZImjb hA 72 * % K
lh "h[b\Zfm dhgklZglg_ fZk_ ijh[Z ijh[fjiZgkdgZizkk mZakzhemlgh km\h] ~j\_I:
Ah[beZ dZh dhebqgbd baf_{m fZk_ rmlg&iknfbgi_kiZ ZikheZ ghklb ~j\_1Z |
azZij_fbgkd_ fZk_ h~j_{_g +_ ih h[jZkpm

, (gen?) (1)

=N _ km
me- fZkZ Zikhemlgh km\h] 2j\_1Z m ]jZfbfZz
Vs aZij_fbgZ ijh[_ AN 1Z m
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K\_ ih~Zld_ km 1Z[ebggh kj_{_g_ b big§B]bkgZg mihZ {GAEFfZ b mli\j{b\
d\Zebl _1Z ijZ]h\Z gZ ihe_~bghf | _ezpbhhitpd fboh\bo

32.J_amelZlb bkljZ'b\ZfZ

Kj_{b\Zzf _fj_amelzlZ bkljz 'b\zZzfz nb\§{kgdbflombild\Zlgb!l | ~j\_gbo ijZ]h\:
j_eZpbe_ Kdhi,_ £Dhkh\h Ih, DbgKdhi,AZth\_ j_eZpbe_ ~h[beb kfh b ih”
aZij_fbgkd_ fZk_ gZ ijh[ZfZ b |h aZ épppberhgghhkehdh Ih, gZ ~_hgbpbf
Kdhi, BZqZgbd DzZgZjpbd\Zp b Mjme DEkh\h Ih, ~hd azZ j_eZpbem Kd
Dbg_\h gZ ~_hgbpbfz LKdHhih_ Lt Ih¥thktb\Zj b =hkI®DEq _xh J_amelZlb
bkljZz b\ZfZ ijbdZaZgb km gZ ]jZnbdhgm kebd_

KebdZz =jZnbqdb ijbdza iz*"Z azij_blgikd@]lhfzk_ ~j\_g
J_amelZlb dheb km ~h[be_gb bkljZ byRd_ffk*Zz"g2z\j glbo ijZ]h\Z ijhp_glm
j_aebdmem b ihe_"bgZqgh aZ k\Zdm ~bhgbpm baghk_

Kdhi,_ L+ Ih\h

L_Ih\h=hklb\Zj

Kdih,_DZqgZgbd

=hklIb\zZDkq_\h

DZqZgjhr \Zp b

Mjhr_\Z@pkkh\h Ih,

Ba |h’\ZIZdZ dheb km bag b <ZkghzZebhMrZdzgdjX1hbzibfzZfh gz ~_hgbpb K
L_Ih\h ~hd gZ<fZfb gz "~_hgbpgbhivhj\tr _NZp +:dh ihkfzZljZzfh j_eZpbe_ ¢
Kihf_gml_ e<Zkgh «_ ~Z gz j_©®&bdbpbdh Wdhfh \+£,b iZz” d\Zebl_1Z ijZz]h\Z b
|Jhp gZI . "hd gZ j_ezpbhlixhkdhliheet iZz~ d\Zebl_1Z baghkhbb J.
[b [Zeb h[<Zkgblb h\ZdZ\ b jZaebl@gblbgZA” jld\ZIgbk  km a[h] jZae
debfZIkdbo mkeh\zZ |_fi_jZlmjg_ jZabkttgZz gZ2FEBj\bdZ \j "bfZ mihlj_
hil _j_,ghkl kZfbo ijm 'gbo j_eZpbeZ hpZgbgjfizgblytbgp h*j"Z\ZzfzZz dzZh b
gbgbhpz

C”'.C“".-'>SJ“-"!\’!A

33.<bamZegb ij_Je_"b

ljh\_jm Jhjf_] kljhez ~_e_agbqdbo ijim]Z «\jrlazetmp” gh ~Z ihj_~ hklZeh]
jZ"h\_ hdh mlI\j{b\ZfZ nzZdlbgh] klZ fiZmQ\bo<bamf_edd zhirlb ij_Je_" 1hjf _]
\jrb k_ ~j_abghf beb i_rbp_ b h[mo\zZ,&]jd{l gbllzZrbgZz dhehk_qgh] ijl
ijZlh\Zz aZzZklhjz "bezZlzZpbez ', [h\ZgObpZ \&la\gboo | b kf_jZ dhehk_dz
dhehk_dzZ b bkijz\ghklb dhehk_dZ m pZelkgljl gl _i¢_“ambad_ fhjZ h"j {b\'
bal\jrgh ijm gh hkh[,_ [jhe \bamZegbo KlZ¢ mAhjjf fZ b ~hf_]1 kljhe z ~
N _hgbp_ \_ebqgbgb ijhf_1Z b f_kgbf bifbéjibeedbtizfM gza[h] _dhghfkdbo ihl
gZ dhebf km gZbreb b k_dlhj az h"gZAZf\]j_fmlidm m_abgklZeZpbe_ k
azimrl_g_ rlh «_ “h\_eh b "h |h]Zj"22\Z&migdAldh g_ b”"ijibkZgh AZdhghf C
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b ijbdZaZg_ km ~_n_dlg_ kbAmZpbe k gZeZikghZzfmhgzZ\Zem g_~"Ft
g_h~j z\zZghkl h~rghkgh Ijmehkl!| b ijjdkre\lzkl ~j\_gbo

KebdZz IjhemizZgb Ibjnhgb gZ ljmebbd i§Zdh\ZZ ki mkpghgp,ZL _Ih\h

DhA ~j\_gbo ijZ]h\Z ihj_» mihlj_[_ \Zfdb,dZebIml¥%{§Z]h\Z dheb «_ +Zdh
b km[e_dlb\Zg fhjZem K_ ma_Ib m_hjakjZh ~§imebbiZfjz{m ih~"eh g_ iehqgbp
dZh b fboh\h kIZf_ ke KIZf , IdhkhgZ bihifemm ke KIZF
*b]h\Z b fboh\Z ijb,m[,_ghkl aZ hkghklmf ddhjbkhiimtebg_ ~j\_gbo ijZ]h\Z
8).

KebdZ BkdZdzf_ debgkdbo “b]lh\Z bdbijZiigZdh” Ijme

Ké&dZz Ljz]h\b h” *_e_agbqd_ g_kjljZqly bz ZazhgtoazL Kidhh, _ gz df

hn ° e _agbqgd_ klZgbp_ m L_Ih\m ]h~bg_
M az”~f_\j_f_ gZ ba\_kgbf ~ _eh\Z ijgq _ij9tb\K_gi4dhdZqbg dheb [b |j [Zh
klZ[beghkl 1jZggbpZ 1Zdh ~Z k_ nyhrhb gizbpf\bgbggh{ ke N kgh gZ k)
Am>bg_ ijm]_ ijZ]lh\b k_ ihklZ\,Zem ih~[beZf f

4. A:D4MQ:D

Klzf_ d\Zebl_1zZ ~j\_gbo ijZz]h\Z gZ 1bbgbgzZ*fZ_dHh\h]Zmz~"Z mdZame_ g
NZ k_ ih®mamfZem Zdlb\ghklb aZkkZgZpDem_ikkklHZ , ]
¥ Lj_[Zem kK_ ij_"ma_Ib zZdlb\ghklb hidh nZl\g{at*2Z\KIld\Ad] klZfZ ijZ]h\.
hklZebf » _hgbpbfZ dhe_ km ]jZ{_gkmidXkZbbbippg] dhe_
T AZf _gblb k\_ ijZz]lh\_ dhe_ km kmffthWh dZleldfihz " o) _ ijbqg\jr,._
ljbnhg_ gZ azZ”h\h,Z\Zem,b gZqbg
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¥ Ba\jrblb »_emfgm beb p_ehkgm baf_lgm mjX]jhhz*& ZkmherhklZeb g_bkij

g_ fhlm hklZlb m dhehk_dm ~h ke_"_, j_dhgkljmdpbe_
lj_ihjmgeb\h «_ ~Z k_ ba\jrb ijhf_ga~kdhebiqZim\2 ¢gz\_"_gh] ijbebdhf i
kK_ ml\j*b g_db h” ke_"~_,bo g_"hklZlzZzdz

- |lhij_ggb ij_ehfb

- HkeZzZ[,_ghkl ijZ]Z m ih~jmqges_ e_"brizfljZagbpdh]mkeh\Z fZ

- >m[hdZ ehdZegZ Ijme_" m ih*jmqge+_ IbjnhgZ beb _dk_jZz
- HirlZ Ijme_" beb m Ihe f_jb ~Z k_ iqb\bhDRAEZ_ijdjfZ Igh ih*b m
Imdhlbg_ ih p_ehe \bkbgb Z m “nmbdgpgb*in o hifydh2hb

- Hrl_,_gb \ZIjhf beb \Zgj_~gbf "h]Z{Z+bfZz
BfZem,b m \b"m bkljZ ' b\Zf_ dhe_ <\ ebdlbaZeh d\ZeflZ|1Z ijZz]lh\Z ihk_
N _hgbpb Kdhi, IMMh L_IRRWkib\Zj b Kdhi,_ £DZqZgbd ]~_ «_IlijbhE _h~rg iz~
ij_dh keh[hr"gh k_ fh™_ dhgklzZIWzWohgbgZfgZfmjZem ij_~ma_Ilb ihk_|[
b mjz*"b p_ehkgZ j_dhgkljmdpbez | g azjiz]phlb afh] @jXklZj_ehklb b ~hlj
bklbo
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