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13.6.

OBuM K canpkaj pagosa

Pax nmo omoj nosumumjn onucan je Taukom 8.10.6.
[MPEJHATIPE3AIE BETOHCKHMX KOHCTPYKIIUIA
H EJIEMEHATA oBux TexHHUKHX ycloBa,

Mepetbe

Cee npema Taukn 8.10.6. [IPEJIHAIIPE3AILE
BETOHCKHX KOHCTPYKLIMJA W EJIEMEHATA

IMnahawe

Cee npema Tauku 8.10.6. ITIPEJJHAITPE3AE
BETOHCKHWX KOHCTPYKLIMJA M EJIEMEHATA

JunarauuoHe crojHulle Koa oGjekara
Ofum 1 canpskaj patosa

Pamosu oOyxeaheHn oBom Taukom TeXHMYKHMX ycroBa
cacroje ce y obesbehemy cBUX nocrpojema, ompeme,
MaTepHjaia M pajiHe cHare W u3Boljery CBHX onepaumja y
BE3H Ca W3panoM, TPaHCNOPTOM M YIPammoM CBHX
ZMnaTaumja, y ckialy ¢a ycJIOBHMa YroBOpa M Y IYHOj
CarnacHoCTH C€a OBOM TaukoM TeXHHWUYKHX Yyciosa,
3AXTCBUMA KOHCTPYKUMjE, LPTEXKHMA H  YIYTCTBHMA
HAJI30PHOI OPraHa.

Y ckmaay ca ycloBMMAa KOHCTPYKIIMjE, LpPTeXMMA M
cneuMpuKalMjamMa U3 MpojeKTa, OBMM OJIE/bKOM ce Aajy
YC/IOBH 3a NPHMEHY MaTepHjana, NpoOU3BONY H Yrpalmhy
JNMNATaLMja v TO 3a:

e mocebHe IMIATALOHE  CHOJHHLE  Koje
abcopOoBaTH M3Y3ETHO BE/IHKE JU/IATALHjE,

MOTY

®  apMHPAHO elACTOMEPHE JAHJIATAIMOHE CIIOjHHMIIE.

Marepnjann

Enactomep 3a usiatalyoHe CHojHALIE MOpa ia 0AroBapa
YCNOBMMA 3a NEKMINTA 33 KOja je  yBEpeme H31a0
opaiheHn MHCTUTYT 33 MCIIMTHBAME MATEPHjaNa, Kako
je 0100pHO HAZ30PHH OPraH, W MOpa 1a Oyje OTNopaH Ha
CTaperke, BPEMEHCKE YC/I0BE H XEMH]CKE YTHIIAje.

13.6.

Scope and Contents of Works

The work under this item is described in Sub-Section
8.10.6. PRE-STRESSING QF CONCRETE
CONSTRUCTIONS AND ELEMENTS of these
Technical Specifications.

Measurement

In full accordance with Sub-Section 8.10.6. PRE-
STRESSING OF CONCRETE CONSTRUCTIONS AND
ELEMENTS

Payment

In full accordance with Sub-Section 8.10.6. PRE-
STRESSING OF CONCRETE CONSTRUCTIONS AND
ELEMENTS

Expansion Joints on Structures

Scope and Contents of Works

The works covered with this Sub-Section of the Technical
Specifications include the provision of all plants,
equipment, material, and labour, and the execution of all
operations related to the fabrication, transport, and
installation of all expansion joints, in accordance with the
Conditions of Contract and in full compliance with this
Sub-Section of the Technical Specifications, structural
requirements, drawings, and the Engineer’s instructions.

In accordance with structural requirements, drawings,
specifications from the Design, this Sub-Section sets out
the requirements for the application of materials, and the
fabrication and installation of expansion joints,
specifically for:

e Special expansion joints that may absorb extremely
large amounts of expansion

e Reinforced elastomeric expansion joints.

Materials

Elastomer for expansion joints shall comply with the
specifications for bearings for which certification has
been issued by the authorised testing institute as approved
by the Engineer, and shall be resistant to aging, weather
conditions, and chemical impacts.
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AHTHKOPO3HMBHA 3aIUTHTA

V oxkeHMpy nonyze, uisohau mopa na AeHHHIIE CHCTEME
AHTHKOPO3MBHE 3alWITHTE Koje he NpPUMEHHTH Ha
nojeIMHUM MOBPIIHHAMA MOCTA Y CKJaly ca Bakehom
TEXHUYKOM PEryIaTHBOM H TIpaBHIHHKOM O TEXHHYKHM
MepaMa H YC/I0BHMa 32 3AIITHTY YEIHYHHX KOHCTPYKIHja
on kopos3uje (Cnamer COPJ 6p.32/1970) u na ceoje
npeiore MojiHece MPOJEKTaHTY M HAN30PHOM OpraHy Ha
onobpemse. He npuxearajy ce ajkuIHH CHCTEMH 3aLITH TC
of1 koposuje. Pefiocne, BpeTa M TEXHONOIHja HAHOWICH:A 1
HayMH KOHTPOJIE [IpeMasa TNOHYIOM mpeaBHEHHX
CHCTEMA AHTMKOPO3HBHE 3AIITHTE HABEJCHH Y MPEAIOry
u3sobaya mopajy Outu aeduHHMcaHn vy oarosapajyhum
enaboparuMa. [lpunpema NoBpIIHHE NO NPABWIY W3BOAH
ce mnazoMm abpasuea. CreneH mnocturHyte uwuctohe
nospinine oapehusahie ce npema CHC 053900. ITocne
yuwhewa W OTNpalIMBamka, MOBPIIMHE  HEAHYHHMX
e/leMeHaTa MOpajy ce 3alTHTH OWI0  NpeTXoaHOM
3ATHTOM MM OJMAX NPBHM OCHOBHMM TMpeMasoM, a
Hajaame y poky oa 8 wacoea. [Mpojektom je npeasuliena
MPHUMEHA  BHUCOKOBPEJHMX  BHMjaka Yy  TOJEAHHHM
MOHT&KHHM CIOjeBUMA KOJH CY padyHaTH Kao "TapHu" -
TC. KoHTakTHe NMOBPLIHHE ¥ CHOjY MOpPajy C¢ 3aliTHTH
METaNH3aLMjoM aTyMHHHjyMOM — AIMg5 y ceemy npema
oarosapajyhinm ctanpapauma.

Mzsohau mopa na Ha rpanuiuiiTy 06e30eIH ONTHMaTHE
yCNOBE 33 CKIANMINTEHE M HAHOWISHE H3abpaHux
npeMasza, y cBeMy mnpeMa oj00peHum enabopatuma,
NPUIOKEHHM  YIYTCTBHMa  npousBohada  onHocHO
cepTudHKATHMA MHCTUTYTA, 32 NoHyheHe aHTHKOPO3UBHE
npeMaie Ha [MOTIYHO 3a/l0BO/BCTBO M CarflacHOCT
Han30pHOr oprada. Mssohau mopa Ha rpagumumnTy na
00e30ean cBY noTpeOHy ONpeMY H ETANOHE 3a KOHTPOIY.

Mepetse 1 nnahate

Mepeme n nnahame wu3spwmhe ce npema jeaHHHYHO]
LCHH KHIIOrpama YeMYHE KOHCTPYKLMjE Kako TO 0A00pH
HaI30pHH  OpraH, JelMHMYHA LEHA Jaje ce  3a
HAMOHTHPaHY W AHTHKOPO3HMBHO 3acTHRieHYy uCIMYHY
KOHCTPYKUM]Y M Mopa jga oOyxeata caB paj, anar u
OMpeMy, OCHOBHH M CIOJHH MaTepHjal Kao M CBe
norpebHe npuBpemeHe M nomohHe KoHcTpykumje. Y
npeanory  u3pofaua Mopa ce  jeaMHMYHA  lEHA
palMIAHUTH  (M3PAKEHO Y MNPOLEHTHMA), HA UEHE
MOjeIMHHX TNO3MUMjAa pagoBa pamy ofpayyHa [pH
MCNOCTaB/batky [MPHBPEMEHHX MECEYHHX CHTyauMja.
TexHHa KOHCTPYKUMje MepojaBHa 3a oOpauyH yrephyje
CE& TEOPHJCKHUM MYTEM, H TO:

- Teopujcka TemuHa yrBphyje ce Ha  OCHOBY
panHoHHMYKke crieumHKalmje MaTepujana npaMeryjyhn
3anpeMHHcky macy 3a wenuk 8,00 1/mM° 3a numose,
oaHocro 7,85 /M’ 3a npodmne. OBako cpauyHaTa TexKUHA
ysehasa ce 3a 3% 3a crojHH MaTepHjasl KOjH Ce KOPHCTH y
PAIMOHHIM M HA MOHTRKH.

Protection against Corrosion

The Contractor shall define corrosion protection systems
to be applied for particular surfaces on the bridge in
accordance with the applicable technical regulations and
Rules on technical measures and requirements for the
protection of steel structures against corrosion (Off.
Journal SFRY, No. 32/1970) and submit his proposals for
the approval of the Designer and the Engineer. Alkyd-
based corrosion protection systems shall not be accepted.
The sequence, type, and technology of application and
method of control of coats of the corrosion protection
systems specified in the Contractor’s proposal shall be
defined in appropriate reports. As a rule, surfaces shall be
prepared by abrasive jet cleaning. The degree of reached
cleanliness of surface shall be determined in accordance
with SIS 053900. After cleaning and dedusting, surfaces
of steel elements shall be protected either with a primer or
immediately with the first basecoat, within 8 hours at
most. The Design shall foresee the application of high-
strength bolts in some connections, designed as “friction-
grip” bolts - TS. Contact surfaces in connections shall be
protected by aluminum - AlMg5 - metallization fully in
accordance with relevant standards.

The Contractor shall ensure optimum conditions on the
site for the storage and application of selected coatings,
fully in accordance with approved reports, enclosed
Manufacturer’s instructions, Institute’s certificates, for
offered corrosion protection coatings and to the full
satisfaction and approval of the Engineer. The Contractor
shall provide all necessary equipment and instruments for
control on the site.

Measurement and Payment

Measurement and payment shall be made at the unit price
per lkg of steel construction as approved by the Engineer.
The unit price shall be quoted for an assembled steel
construction protected against corrosion, and shall include
all work, tools, and equipment, basic material and fittings,
and all necessary temporary and auxiliary constructions.
The Contractor’s proposal shall contain a cost breakdown
(in percentages) into costs of particular items of work, for
the sake of calculations for interim monthly payments.
The relevant weight of construction for calculation shall
be computed theoretically, namely:

- The theoretical weight shall be determined based on
shop specification of material applying the bulk density of
steel of 8.00 t/m* for sheet steel, and 7.85 t/m’ for
sections. The weight computed in this way shall be
increased by 3% for fitting material used in the shop and
for installation on the site.
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13.6.1

ApMupaHe enacToMepHe AHIATALHOHE CIIOjHULIE

Yenoeu w3pane

Cnojuuue cy cucrema koju abcopOyje yaape W 3ByKOBe W
mopajy OuTH BonoHenponycHe. Ibuxose amMeHzmje
Mopajy TMOTIYHO OJAroBapaTtH LUPTeXMMAa M Mopajy ce
00/MMKOBATH MPEMA MONPEYHOM NPOMHTY MOCTA.

CnojHULE ce NCNIOPYYY]Y KAo eNeMEHTH JyxuHe 2 M Kao
H M3 kpaliX peAyKUMOHMX eleMeHata, Koju ce
BYNIKAHW3Yjy Y jeady uenusy. CnojHuue non yriom
mopajy OuTi npedabpuxosane, a npomsBohay Mx Mopa
BY/IKAHHU3MPATH.

3anTMBHM NpeMasdM ce Mopajy HM3BECTH Yy CKmagy ca
upTexMMa M Mopajy ce ynoTpeduTH cTporo vy
CarfacHOCTH Ca YNMyTCTBMMA mnpousBoljada M CXOAHO
onoOpery HAT30pPHOT OpraHa.

Cuapewe ce mopa mssectn nomoly aHkepa uMjH je
MHHHMAIHH NMPEYHHK 16 MM ¢ THM ITO pacnopen HCTHX
Tpeba ycarmacHTH ca JeTa/bMMa €leMEHaTa y Koje ce
cnojuuue cuape. Ca NPOM3BOJMKOM  JIHIATALMOHUX
CMOJHULA CE MOMKE MOYETH TEK N0 A00Hjamy CarjlacHOCTH
HaJ30PHOr Oprada Ha npojexre uisohava.

Yrpalupame IMNaTaluMoOHUX CrojHHLA

Vrpamwy IMNaTauMOHMX CIOJHHLIA M3BECTH Y CBEMY
npema 0100peHHM JETA/EHHM LPTEKMMA, C THM INTO je
MPOMNHCAHH HMUBO Ta¥yHOCTH - | MM BeprvkainHo 3a
Ay#uHy neree on 1w Jlunataumony crojHMLy
ycarnacuTH ca  CpellthOM TEMIIEPATYPOM  YIpalibe,
OJHOCHO aKo je yrpaama npeasulleHa ko OETOHCKMX
KOHCTPYKUMja, 3ajeaHo ca GeTOHHpameM IUove, Mopajy
ce y3eTd y 003Mp M NpeaHanpesame, CKYM/bake H TeHeHe
feToHa.

Mepeme

Konuumnna koja fie ce nnatuti u3sohauy no yroBopeHoj
jenunuuHoj uenm je 6poj m' yrpabewe mmnartaumone
CMOJHHLE MPEMa MPOJEKTY H Kako TO 0J00pH HaI30pHH
opras.

[Inahawe

3a xonuuuHy yTBpheHy Ha OnMMcaHM Ha4uMH M3Bohauy he
Ce MIAaTHTH MO YroBOPEHO] JEAMHMYHO] LIEHH Koja
npejcTaB/ba MyHY HAaKHaLy 3a cBy Kopuwmheny onpewmy,
yrpaljeHn MmaTepujan, Kao M caB paj Ha H3pajH,
TPaHCNopTy U yrpahuBamy JHIATAUHOHMX CIIOjHHULA.

13.6.1

Reinforced Elastomeric Expansion Joints

Fabrication Requirements

These expansion joints shall be shock and sound-
absorbing and watertight systems. Their dimensions shall
fully comply with drawings and be shaped according to
the cross section of the bridge.

The expansion joints shall be delivered as 2 m long
elements, and shorter reducer elements that are to be
welded together into one unit. Angled joints shall be
prefabricated, and the Manufacturer shall weld them.

Sealants shall be applied in accordance with drawings and
shall be wused strictly in accordance with the
Manufacturer’s instructions and subject to the approval of
the Engineer.

Anchoring shall be performed with anchors of a minimum
diameter of 16 mm, while their layout shall be adjusted to
details for the elements to which the joints are to be
anchored. The fabrication of expansion joints may start
only after the Engineer has given his approval for the
Contractor’s designs.

Installation of Expansions Joints

Expansion joints shall be installed fully in accordance
with approved detailed drawings, with the accuracy
requirement of - 1 mm vertically for 1m long rule.
Expansion joints shall be adjusted to the mean
temperature of installation, i.e. if installation is foreseen
for concrete constructions, along with the casting of slab,
pre-stressing, contraction, and creeping of concrete shall
be taken into account as well.

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of m' of constructed
expansion joints in accordance with the design and as
approved by the Engineer.

Payment

For quantity determined in the above-described way, the
Contractor shall be paid at the agreed unit price that
makes a full compensation for all used equipment,
incorporated material, and all work on the fabrication,
transport, and installation of expansion joints.
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13.7.

Vrpahupame cluBHUKA 041 TMBEHOT rBOXKha 3a
OIBO/ILABAE KOJIOBO3HE MOBPLIMHE IIpeMa
NpojeKTy

O6um u canprxaj paga

Pan mo oBoj nosmuMju cacroju ce y yrpahusamy
CIMBHUKA 33 O/IBO/IHaBatbe TOBPLIMHCKE BOJAE Ca MOCTA
npema [lpojexty ofBOAthaBaa, INTO NOAPA3yMEBa
obe3behewe CBMX MOCTpojera, OMpeMe, MarepHjana M
panHe cHare W o0aB/bamke CBHX Onepauuja Ha
NPOM3BOIbH KOMIUIETHHX CITMBHHKA, Ca YIPaaibOM JI0OHLA
3a yCMepaBame BOJC, Kako je TO NnoceOHMM NpojekToM
ONBOAIABAA NpeBHlEHO, HHXOBOI TpaHCNOpTa Ha
rpanguanmTe  yrpajusama.

Haeoheme panosa

Cnusnuk je (abpuuku npoH3Bog MW Kao TAaKae Mopa
UMaTH 00K 1 JMMEH3Hje MpeMa UPTeKHMa W3 nocebHor
[Tpojexra onsommwasama. Hamsopum opran he yrspaurn
Ja 1M MCOOPYYEHH CAMBHMIM Y MOTIYHOCTH OAr0oBapajy
TUIY KOjH je npeeuljeH NpojeKToM 01BOAMaBana, Kao 1
TO ma nd cy omwrteheHH TOKOM MaHHMynauuje mpe
yrpafjupama, ['OpHH H I0HH NEN0BH CIHEHAKA HE CMEjY
HMATH NYKOTHHE HHTH IIYIUBHHE Y JIMBY, @ peIleTKa
C/IMBHHKA MOpa MPAaBMIHO HANETaTH Y CBOje JIeXKHMIITE,
WTO 3HAa4W Ja HE cMe& OMTH KpMBA, YBHMjEeHA WIH IO
IMMEHIMjaMa HeycarjiaimeHa ca neskumnTeM.  [lpedke
PEUIETKE HE CMEjy OMTH HANYKIE WIIH NOTOMIBEHE,

VKOIMKO LPTEKMMA Y NMPOjEKTY HHje Apyrauuje maro,
OTBOP 3a CIMBHHK H O/IBOJHY LEB MPETXOAHO je
OCTaB/beH y DETOHCKO] MIOYH, TaKO Ja MOPa OArOBapaTH
no oboMKy M AuMeH3njaMa (az0HCKOM KOMamay M
0JIBOJIHO] 11I€BH CTMBHHKA.

[lpe nocrarmkama ciuBHMKA GETOHCKA MOBPIIMHA MOPA CE
npemazati BpyhiuM OHTYMEHCKHM MpeMasoMm.

YKONHUKO je OTBOp 332 MOHTaXY OcTaB/beH Behu Hero mwTo
Jje noTpedHo 3a MocTaBJbamke CIMBHMKA, Mehynpoctop ce
MOpa HCIYHHTH TUIACTHYHHM LEMEHTHMM MAITEpOM
pasmepe 1:3.

CrojuuUe CNMBHUKA M KOJIOBO3HOI 3acTopa 00aBe3Ho
obpanuty mpema ycnosuMa jatum y Taukn 13.10.8.
M3PAJIA W 3ATBAPAILE CIIOJHHMIIA HA
ACDAIITY ¥3 HMBHUYAKE W BEHLE HA
[MEINAYKHM CTA3AMA W ¥3 JHUIATAIIMOHE
CITPABE oBux Texuuukux ycnoea.

CnUBHHK ce M0CTaB/bad y CBOjE JIGKHINTE Kao LE/IHHA,
WITO 3HAYHM Ca HAMEINTCHOM pEIIETKOM, a 3aTuM Ce
HWHCTPYMEHTOM PEry/HIIE Ieropa BUCHHA, TAKO 14 Mocie
H3BpIICHOT acdanTupama pelieTka IeKH Y PaBHH
KOJIOBO3a M 1 HH HA jJEHOM CBOME €Ny HE INTPYH M3HAN
noBpmrHe Wi Oyae Hipka on mwe. LlemeHTHH Mantep
Heryje ce yobuuajenum noctynkowm. [Ipe acanrupama
peIIETKA CE MOpa YKJIOHHTH a OTEOP 3aTBOPHTH JPBEHHM
MOKJIONLIEM TAKO Ja achanT He MpoJpe ¥ CIAHBHHK.

13.7.

Installation of Cast Iron Gullies for Designed
Bridge Deck Drainage

Scope and Content of Works

The work under this item includes the installation of
gullies to drain surface water from the bridge according to
the drainage design, which implies the provision of all
plants, equipment, materials, and labour, and the
execution of all operations on the fabrication of complete
gullies, with the installation of gully pots to channel
water, as specified in the separately elaborated drainage
design, their transport to the site, and installation.

Execution of Works

A gully is a finished product, and shall have, as such, the
shape and dimensions according to drawings in a separate
drainage design. The Engineer shall determine whether
delivered gullies are fully compliant to the type specified
in the drainage design, and whether they are damaged
during handling before their installation. The upper and
lower parts of a gully shall not have cracks or voids in
casting, and the gully grating shall properly sit in its
frame, which means that it shall not be curved, twisted, or
of improper size for the frame. Grating bars shall not be
cracked or broken.

Unless otherwise shown on design drawings, the opening
for a gully and drain pipe shall be left in the concrete slab
in advance, so it shall be adequate, by shape and
dimensions, for the gully and drain pipe.

Before placing the gully, the concrete surface shall be
coated with a hot bitumen coating.

If the opening is larger than needed to place the gully,
gaps shall be filled in with plastic cement mortar, 1:3.

Joints between the gully and the road surfacing shall be
finished according to specifications given in Sub-Section
13.10.8. CONSTRUCTION AND SEALING OF JOINTS
ON ASPHALT ALONG KERBS AND CORNICES ON
PEDESTRIAN WALKWAYS AND ALONG
EXPANSION JOINTS of these Technical Specifications.

The gully is placed in its frame as a whole, which means,
with the grating in place, and then its height is adjusted by
means of an instrument, so that after completed paving,
the grating lies flush with the pavement, without any of its
parts projecting above, or sinking under the road surface.
Cement mortar shall be cured with a usual procedure.
Before paving, the grating shall be removed, and the
opening closed with a timber cover, to prevent asphalt
from getting into the gully.
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13.8.

On nana yrpahusama cniBHuKa 10 acdartupama Mopa
npotehy Hajmame 14 gana, kako OM LEMEHTHM MaiTep
nocturao norpedbny uspcrohy. [lpu  achantupamy
notpeGHO je BOAUTH pauyHa Jia ce C/IMBHHMK HE OLITETH,
LITO CE HAPOYHTO OJIHOCH Ha u3pany actant OeToHa y apa
cnoja. IlpeM coj MCnpes M M3a CIMBHHKA HE CMC CE
HabujaTH BabKOM, HEro pydHum Habujauuma. [lpu
nposasy (UHHIIEpa NPEKO CIMBHHUKA TpPeIy3eTH Mepe aa
pasactvpay He yaapH y chauBHuk. CHOHMBHMUM  ce
MOKpPHBAJy pPeLeTKaMa N0 3aBpllcHOM achantupamy u
BpmK npoOHO KkBamerse nospiunde. [Ipu Tome ce Mopa
YTBPAMTH €)UKACHOCT OJIBO/1HbABAHA MOBPLIHHE,

VKONHKO je CIMBHHK pasfor 33 HeMOBOJLHO OTHLAHE,
HBCIOB ]'IOJ"IO)Kﬂj MOpa c€ NONPapdTH Ha MorojaH Ha4YHMH Ha
NOTMYHO 3a10BOJ/BCTBO HanzopHor opraxa. Ha wmecty
H3TaCcKa OJBOJHE LEBH H3 [0HE [MOBPIIHHC OeToHa
LeMeHTHH manTep Tpeba 0OpaauTH KOHYCHO, Tako [a y3
LieB CIMBHKKA Oy/le BULIKM, HETO HE KOHTAKTY ca GeToHOM.

Mepemse

Konuuuna koja he ce nnatutu u3pohady no yroBopeHoj
JjeIMHMYHO] ueHH je Opoj CIMBHMKA npema mocefHOM
NPOJEKTY OJBO/H-ABAKA M KAKO TO OZOOPH HAIIOPHH
opras,

[Mnahame

3a konuuuHy yreplieHy Ha omucaHu HauuH u3sobhauy he
Cé MIAaTHTH MO YroBOPEHO] jEAMHHMHYHO] LEHH Koja
NpejcTas/ba MyHY HAKHAMY 32 CaB Marepujai u paj npeMa
00HMY panoBa u3 oBe Tauke TeXHHUKHX yCIoBa.

YenuunHe
NpOjeKTyY

orpajge Ha MOCTOBUMa IpemMa

Obum 1 canpkaj paaa

Pan no oBoj No3HLMju cacTojy ce ¥ PagHOHNYKO] H3paiu
u yrpaljuBaiy Oorpaje Ha MOCTY NpemMa MPOjJeKTy, WTo
noapasymesa obesdeheme cBUX mocTpojemwa, onpeme,
Martepujana M pajHe cHare y ussohemy CBHX onepauuja
H3pajle, TPAHCMOPTA, MOHTAKE W AHTHKOPO3HOHE 3aIITHTE
orpaje.

¥ npeamepy ce pasasajajy orpajie no BPCTH H TO:

a) OJBOJHE
b) OJBOJHE CA PYKOXBATOM

¢) OCTAIJIE LIEBHE HJIK O[] TTIPODUIIA

13.8.

From the date of installation of gully to the date of paving,
at least a fortnight shall pass, to ensure that cement mortar
has reached the required strength. During paving, it is
necessary to protect gullies from damaging, which
particularly applies to the placement of asphalt concrete in
two layers. The first layer before and after the gully shall
not be compacted with a roller, but hand rammers. When
a paver passes over a gully, measures shall be taken to
prevent the spreader from hitting the gully. Gullies shall
be covered with gratings after finished paving, and
surface is wetted down for testing. This is done to assess
the effectiveness of drainage.

If the gully is the reason for insufficient drainage, its
position shall be fixed in a proper way to the full
satisfaction of the Engineer. At the place where the drain
pipe leaves the underside concrete surface, cement mortar
shall be shaped conically, to be higher next to the drain
pipe than in the contact with concrete.

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of gullies according to the
drainage design, and as approved by the Engineer.

Payment

For quantity determined in the above-described way, the
Contractor shall be paid at the agreed unit price that
makes a full compensation for all material and work
according to the scope of works for this Sub-Section of
the Technical Specifications.

Designed Steel Barriers on Bridges

Scope and Content of Works

The work under this item includes the shop fabrication
and mounting of bridge barriers according to the Design,
which implies the provision of all plants, equipment,
materials, and labour, and the execution of all operations
for the fabrication, transport, mounting, and corrosion
protection of barriers,

In the Bill of Quantities, barriers shall be separated by
type, as follows:

a) CRASH BARRIERS
b) CRASH BARRIERS WITH HANDRAILS

¢) OTHER TUBULAR BARRIERS, OR BARRIERS
MADE OF SECTIONS
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YCnoBH KeanuTeTa

KpanuteT npuMewmeHMX MmarTepujana, YCIOBH H3page M
aHTHKOPO3HOHE 3ATHTE YENHYHOr MaTepHjata jJaT cy
TaukoM 12.6.1. oBux TexHnukux ycnosa.

Octanu cranjapmu kopumheHH 3a 3alUTHTHY HeTHUHY
orpaay:

CPTIC ¥.C4.100 3amwtuTHe orpaje uenudne — TeXHHYKH
YC10BH 32 W3PAy H HCIOPYKY

CPIIC ¥Y.C4.108 3awtutHe orpage yennune — O6muk 1
Mepe.

Hspoheme paaosa

Pan na w3paau orpaze y panvoHHim o6assba ce y cKaany
ca 3axtesuma Tauke 12.6.1 oBux TexHWuKHX yciopa.
O0nuK, 1MMEH3H|E W BPCTA YENHYHHX €leMEHaTa Kao W
3aXTEBAHE AMMCH3MjE I1ABOBA 3aBapeHHX CIOjeBa, JaTH
cy y npojekty. Cee BuuBMBE crnojee Tpeba 3aBpmHO
obpaauti  Opyuwemem, Tako jaa ce Jo6mje uucTa
nospuikHa. [lpe neduHHTHRHOr cacTaBBaka MOjEHHUX
10/ba MOTPeOHO je M3BPIIMTH HPOGHY MOHTAKY ITaBHMX
enemeHara - ctybuha, pykoxeata M KONEHHKA Kako OH ce
uiberna emeHTyalHa OACTYNama. YKOMMKO je Moryhe
noTpefHO je HM3BPLIMTH MHPOBEPY MNONOKAJA AHKEPHHX
MECTa Ha KOHCTPYKUHMjH M Y TOKY paga y paaMOHHLM
M3BPLUMTH Maka ycarnaiasama.

Onbojua orpaja Habas/ka ce Kao rotopa o/ npoussoljaya,
C THM WITO Ce JI€Ta/bl Be3a NMPETXO/HO Yycarnamagajy ca
JeTa/lbhMa JaTHM Y TpojektTy. Y TOKY PpajioHHYKe
npunpeme orpajge Tpeba OCHrypaTH ycarjiamiapame
orpaje ca KpuBMHOM Ha Mocty. [TonuronanHe orpane Ha
MOCTOBMMA Yy KpuBuHH Hehe ce npuxeatuta. [locne
M3pajc y PANMOHHLM a Npe TPAHCTIOPTA HA TPAIMIHINTE,
orpajaa ce Mopa 3alITHTH OCHOBHHM npemMasom, Y CBEMY
npema oapeabama oaroeapajyher craHnapaa. OcHosHa
Goja tpeba na je ¢abpuuku npunpemimena, Mowe ce
HaHOCHTH YETKOM HIIH pacnpliHBamkeM.

Orpana ce TPaHCMOPTYje Ha IPAIHIMIITE ¢4 HEOMXOHUM
MepaMa MNpefoCTPOKHOCTH Y [OrNedy eBEeHTYAIHHX
owTeherba, KAKO CaMOTr YeNIHYHOT MATepHjana, Tako M y
Noreay OCHOBHOT NpeMasa.

Ilpe moHT@ke orpage noOTpeOHO je MPOBEPUTH CTamke
OCTaB/bEHHX OTBOPAa Y KOHCTPYKLHJH 33  hEHO
(ukcupame. OTBOpH ce MOpPAjy OUHCTHTH Ba3IyXoM Mo
NPHTHCKOM Tako Ja ¢¢ 0JCTpaHe cBa CTpaHa Tena.

Orpana ce MOHTHpa MpH TeMmneparypu Basayxa uimely
15°C n 25°C.

Orpana ce nocTap/ka y NPOjeKTOBAHM MONOKA] U J0TEpYje
Y norieny BHCHHE HW [MpaBla [pykama, a 3aTHM
NPHBPEMEHO (PHKCHPA HA MOT01aH HAUMH,

Quality Requirements

The quality of applied materials, and the requirements for
fabrication and corrosion protection of steel materials are
specified in Sub-Section 12.6.1. of these Technical
Specifications.

Other standards applicable for protective steel barriers
are;

SRPS U.S4.100 Protective barriers, made of steel-
Technical requirements for fabrication and delivery

SRPS U.S4.108 Protective barriers, made of steel — Shape
and dimensions.

Execution of Works

The work on shop fabrication of barriers shall be executed
in accordance with requirements of Sub-Section 12.6.1 of
these Technical Specifications. Shape, dimensions, and
types of steel elements, as well as required dimensions of
seams of welded joints, shall be specified in the Design.
All visible joints shall be finished off by grinding, to get a
clean surface. Before the final joining of individual
segments, it is necessary to perform a trial assembly of
main elements — posts, handrails, and rails/beams to avoid
any variations. If possible, it is necessary to check the
position of anchoring points on the construction, and carry
out minor adjustments during work in the shop.

Crash barriers are supplied as finished products from the
Manufacturer, with connection details previously
customized according to details given in the Design.
During fabrication of barriers in the shop, it is necessary
to ensure that they fit any curves on the bridge. Polygonal
barriers on bridges in curves shall not be accepted. After
shop fabrication, but before transport to the site, barriers
shall be protected with a basecoat, fully in accordance
with provisions of relevant standards. The basecoat shall
be factory-prepared. It may be applied with a brush or by
spraying.

Barriers shall be transported to the site taking necessary
precautionary measures to avoid damaging both the steel
material, and the basecoat.

Before assembling the barrier, it is necessary to check the
condition of openings left for its installation in the
structure. The openings shall be cleaned with air under
pressure, to remove any foreign objects.

The barrier shall be installed at air temperature in the
range from 15°C to 25°C.

The barrier shall be set into its designed position and
adjusted in height and direction, and then temporarily
fixed in a suitable way.
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[locne puxcHpama H NPEeTXOAHOr BIDKEHA pyna, BpPIIH
CC 3aliIHBaC AHKEPHHX MECTa CHTHOZPHHM DeToHOM HeTE
Mapke M Knace Koju je npeaeufjeH 3a OeTOH roprer
CTPOja, a UCMYHA CE TOTOM HEryje y CKIaly ca 3axTeBuMa
w3 tauke 8.10. BETOH 3A KOHCTPYKLIMIE osux
Texuuykux ycnopa. ¥ TOKY M [0 3aBPIIETKY MOHTaKE
MOpa ce KOHTponucatH M 00e30eHMTH (YHKLIMOHHCAME
JMIaTAUMOHMX  ChojHMUA orpane. [lpe HaHomema
JATHTHAX C0jeBa orpany je norpeGHO MNpernegaTd u
OYMCTMTH OJ CBHX oOcTaTaka OeroHa wmm Tparoea
3aBapHBALA M [ONPABHTH OCHOBHH MpeMa3s, YKOIHKO je
6uno rae u y 6uno kojoj mepu owrehen, a npe cneaeher
npemasa Mopa ce 0JMacTHTH.

Orpana ce noTom Moske GOJHTH APYrMM NPeMazoM, a 1o
HEroBoM ouBphaBaksy M 3aBPLIHHM, TAKO 13 YKYNHH 6poj
npemasa Oy/e HajMame TpH.

Temneparypa Basayxa mpu Oojery Ha TEpeHY HE CMe
OutH Hka o +5°C mutH Buwa on +20°C. Boja ce He
CME HAHOCHTH Ha BJIOKHE H 3aMP3HYTE MOBPIIHHE, HUTH
NpU  peNaTHBHO] BA@XHOCTH Basayxa Behoj om 60%.
Vkonmko ce Gojerme BpIIM HCMOA HATKPHBKE, a MoCne
HaHowewa Goje HACTYne He3anoBo/basajyhu BpeMeHCKH
yCnoBM, HaTKpHBKa he ce 3ajpiaru Jok ce 6oja He ocymn
WIIH BPEMEHCKHM YC/IOBH I0Mpase 10 Te Mepe ja ce 0oja
CMe MINIOKMTH atMochepH.

Hanzopun opran mome zalpanutn Hasomeme 6oje
YKOMHKO CMartpa J1a Cy BPEMEHCKH YCIOBH HEMOBOJBHH,
Boja ce He cMe HAHOCHTH HA METAN KOjH je NpeBMile
Tonao Te 6M MOrao M3asBaTH M0jaBy MOPO3HOCTH HAHETOT
cnoja wmam  Oybpeme Ooje  yenea Harnor ryfuTKa
pacteapada. HenpuctynayHa mecra Ttakohe ce mopajy
3ALUTHTH,

bojerse  3aBpmiHMM  NpEeMa3’oM  MOjeAMHMX  AEnoBa
(pykoxpar, ctyOuhiu, uenyHa) ppuin ce y Gojama matum
NPOJEKTOM, 2 YKONMKO IpOjeKar He Iaje Te MOoAaTke,
OTYKY 0 G0jama NOHOCH HAT30PHH OpraH.

OxabojHa orpaga mopa fa 3al0BO/BH YCIIOBE MOHTAKE
nponucane 3a newayky orpany. OxpBojHe orpaze cy
MOLMHKOBAHE M He Ooje ce. Kao M aHKep mjoYye 3a
MemayKky 1 3aliTHTHY Orpamy.

Mepeme

Konuuuua koja he ce nnarutu mw3sohauy no yroeopesoj
jenuHu4HOj ueHn je 6poj M' yrpaliene orpane, n3BeleHe
NpeMa MpojeKTy H Kako To 0100pH HAI30pHH OpraH.

[1nahame

3a konuuuHy oapeljeHy Ha onucaHn HauumH u3rohauy he
e MIaTHTH 10 YroBOPEHO] jeAMHHYHO] LEHH Koja
npejcras/ba MyHy HakHagy 3a cBy kopHiuheHy ompemy,
nocTpojetba M MaTepHjan Kao W CaB pajl Ha M3paju,
TPAHCTIOPTY, MOHTaKH H GOjekbY Orpaje NpeMa NpojexTy .

After fixing the barrier, and wetting down the holes
beforehand, anchoring points shall be sealed with fine-
grained concrete of the same grade and class as specified
for concrete for the superstructure, and the filling is then
cured in conformity with requirements set out in Sub-
Section 8.10. STRUCTURAL CONCRETE of these
Technical Specifications. During and after the installation,
it is necessary to check and ensure the effectiveness of
expansion joints of the barrier. Before applying protective
coatings, the barrier shall be inspected and cleaned from
any residues of concrete or traces from welding, and
repair the basecoat, if damaged anywhere and to any
degree, and de-greased before applying the next coating.

The barrier can then be painted with the second coat, and
after it dries, with the finish coat as well, so that there
shall be at least three coats in total.

Air temperature during painting on the site shall be
neither below +5°C nor over +20°C. The paint shall not
be applied to wet and frozen surfaces, nor at a relative air
humidity higher than 60%. If painting is done under a
cover, and, after applying the paint, weather conditions
become unsatisfactory, the cover shall be kept in place
until the paint dries, or the weather gets better to the
extent that the paint can be exposed to atmosphere.

The Engineer may forbid the application of paint if he
considers weather conditions unfavourable. The paint
shall not be applied to metal that is too hot and could thus
cause the porosity of the applied layer or swelling of the
paint due to a sudden loss of the solvent. Inaccessible
places shall be protected, too.

Some elements (handrails, posts, railings) shall be finish
painted in colours specified in the Design, and if such data
are not available in the Design, the decision on colours
shall be made by the Engineer.

Crash barriers shall meet the requirements for installation
specified for pedestrian barriers. Crash barriers shall be
galvanized, and shall not be painted, all the same as
anchor plates for pedestrian and safety barriers.

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of m' of installed barrier,
prepared according to the Design and as approved by the
Engineer.

Payment

For quantity determined in the above-described way, the
Contractor shall be paid at the agreed unit price that
makes a full compensation for all used equipment, plants,
and material, and for all work on the fabrication,
transport, assembly, and painting of barriers according to
the Design,
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13.9.

13.9.1.

JlexkuiuTa Ha MOCTOBHMA

O6um u canpxaj pasa

Pan no oBoj nosuumjn TeXHMUKHX YCIIOBA CACTOJHM CE Y
obe3deherwy CBMX MOCTpojema, ompeme, Marepujana u
pagHe cHare M u3pohemy CBMX omepaumja y Be3d ca
U3PAJIOM, TPAHCMOPTOM W YrpajiikoM, pauyHajyhu u
NOUIHBKY, CBHMX JEXHINTA, Y CKIady ca YCIOBHMA
Yropopa M Yy IYHO] CarnacHOCTH ca OBOM Ta4yKoM
Texnuukux ycnora, UpTeKMMA H YIYTCTBUMA HAN30PHOT
opraua,

Y cknagy ca YCIOBHMA KOHCTPYKLMje, LPTEXKMMA H
cnenuuKanMjamMa M3 NpojeKTa, OBUM OJE/EKOM Ce Jajy
YCIOBH 33 NPUMEHEHE MaTtepHjane, NpOHM3BOMBLY M
Yrpajby NexKHILTA, H TO 3a:

. cncunja.rma HEHYHA NEAKHIITA,
L4 H30T0ﬂ¢ €nacToMEpHa NEHHINTA H

L apMHpaHa ¢NacToMEpHa NeKHIITA.

[IIto ce Tvue maTepujana M u3pane, HeoTond, HEOTONG
KIH3HA NEKMINTA W apMUpaHa enacToMep JeKHINTA
MOpajy MMaTH YyBeperma o0 ogobpewmy H3gara  oj
HaanexkHUX MHeTHTYTa M oHCTa Mopajy a ce noaHecy
HAJ30PHOM OpraHy Ha 0J100peHe,

3a cBa mpoW3BElEHA JIEKMINTA, TOPE]  KOHTpO/IE
KBANWTETA O] cTpaHe npouspohaua obasesHa je u
KOHTpONia W opjgamheHMX ycTaHOBa 32 OBY BpCTY
JI€NATHOCTH.

ApMHpaHa eNacTOMepHa JEHKHIITA MATEPH]ATH U YCI0BH
u3pane

EnactomepHa nesmuiuTa ce NPOM3BOAE OJl CHHTETCKOT
XJIOpOMpEeH  Kay4yka Koju Mopa OMTH OTHopaH Ha
CTapem:e. BPEMEHCKE YCIOBE, XEMHjCKe YTHLIAjE H 030H.

EnacTomep Mopa oiroBapatd yCIoBHMa KOjU CE OJHOCE
Ha NEAKMINTA 34 KOJa Cy M3[aTa YBEpeHa 0 oaofpewy o
CTpaHe HAUTEAHHX HHCTHTYTA.

Cee nuMeH3Hje NEXKMINTA MOPAjy OArOBApATH MOJALMMA
KOjH CE Hanase Ha LPTEKY.

[Tnoue koje ce ymehy uamely cnojesa enactomepa Mopajy
OuTH 01 BUCOKOBpeAHOr uenuka u To Bpyhe Besaxe 3a
cllojeBe enacTomepa.

13.9.

13.9.1.

Bridge Bearings

Scope and Content of Works

The work under this item of the Technical Specifications
shall include the provision of all plants, equipment,
material, and labour, and the execution of all operations
related to the fabrication, transport, and installation,
including bedding mortar, of all bearings, in accordance
with the Conditions of Contract, and in full compliance
with this Sub-Section of the Technical Specifications,
drawings, and Engineer’s instructions.

In accordance with structural requirements, drawings, and
specifications from the Design, this Sub-Section sets out
the requirements for applied materials, fabrication and
installation of bearings, namely for:

e Special steel bearings
e Neotopf elastomeric bearings, and

e Reinforced elastomeric bearings.

As for materials and design, Neotopf, Neotopf slide
bearings, and reinforced elastomeric bearings shall be
provided with approval certificates issued by authorized
institutes and submitted for the approval of the Engineer.

For all manufactured bearings, in addition to the quality
control by the Manufacturer, the control by authorized
institutions for this business sector is mandatory.

Reinforced Elastomeric Bearings — Materials and

Manufacturing Requirements

Elastomeric bearings are manufactured from synthetic
chloroprene caoutchouc resistant to aging, weather
conditions, chemical impacts, and ozone,

Elastomer shall meet the requirements related to bearings
which are provided with approval certificates issued by
authorized institutes.

Bearings shall have all dimensions compliant with data
shown on drawings.

Plates that are inserted between layers of elastomer shall
be made of high-strength steel and hot-bonded with
elastomer layers.
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Yrpahusarse nexuIITa

Cepa nexumra Mopajy OMTH 03HAYE€HA Tako na THII,
BEMMUYHHA, MONOXkA], cMep yrpaljuBama W NPEAXOQHO
nojeiasamwe Oyay AaTh HeapocMucneHo. CBY paoBH Ha
rPAIMIMIITY ¥ BE3W Ca YIPAIHOM JIOKHINTA 103BOJARA]Y
ce caMo aKko MX HM3BOJIE CTpy4malM npouzsohaua umm
MPETCTABHMIM KOJE je OH OBJNACTHO W OKBAIM(HKOBAO.
[Npujem nexuInTa ¥ YIpaaiy 10 Npel MOANHBARE, KAo H
nmocne H3BEIOCHE MOJIIHBKE, Moanc/be Dﬂ.Oﬁ]JEH:}"
HamopHor opraa. JlexuinTa ce MOHTHpajy npeMa
JeTabiMa H BHCHHCKHM KOTaMa JaTHM Ha LpTexHMa, Ha
MOJUIMBLM M3BEJICHO] MpeMa YCIOBMMA JIaTHM Ta4ykom
8.10 opux TexHu4kux ycnora. EnacroMepHa NexuInTa He
CMEJY JONa3uTH Y KOHTAKT ca Mamhy, pacTBopuMa, a
nocefHo ¢ Y/BCM 33 Omnnarte. Kﬂﬂ HCBTG]’IC{] KITH3HHX
NEAKHINTA, UCTA CE MOPAjY MPEIXOAHO MOJECHTH ¥ CKNaty
ca laTiM ycnosuma y npojexty. ITpuspement ypehaju 3a
yhepmhuBame Mopajy ce cacTojaTi 0ji MaTepyjana Koju
He owrrehyje nexumTa kan gohe 1o NMoYeTHOT NoMepama.
Jlewmmra Koja HMCY npaeBunHo yrpaheHa uaM  He
3a/10BOJbABAJY  TPOMHCAHE  CTAHAApne, Mopajy  ce
YKNOHHTH H 3aMCHHTH O TPOLIKY H'}Boﬁﬁ‘{ﬂ H Ha NOTIIYHO
3aJI0BOJBCTBO W CATJIACHOCT HA30PHOT OpraHa.

Mepeme

Konumumna koja he ce nnaruru wigohauy no yroesopeHoj
JENMHMYHO] LEHN je Opoj KoMaja NeKHINTA NpeMa BPCTH
W THMY, Kako je JaTo Yy MpojekTy M Kako To oaodpu
HAJ30PHU OpPTaH.

[Inahame

3a konmunHy oapelieHy Ha onucanu Hauud w3sohauy he
ce MIATHTH MO YIOBOPEHO] jeIMHWYHOj LEHH Koja
MpeACTAB/BA MYHY HAKHALY 33 CBE MATEPHjAIE ONPEMY H
panHy cHary, TpaHcmoptT M yrpaljuBame, ka0 M cBa
MCMIMTHBAKA KOja 3aXTEBa HAI30PHH OpraH jia OH ce Koj
NOjeAMHAX JIGKHINTA OIPEIHI0 UCTYH-ABa]y I XeMHjCKe,
bu3nuKe W CTATHYKE YC/IOBE HABEJEHE OBOM TaYKOM
TexHHUKHX yCIOBA.

YroBopeHa jeMHHYHA LieHa 00yXBara | NOUIMBKE, Kao
cBe ypehaje 3a moanuBame, WHIMKATOpe M notpebHe
3aNTHBKE Y CBEMY KAKO jé HaBeleHO Y O0BOj Tauku
TexHHuKHX ycnoBa, JaTo Yy UPTEKHMA MM MO 3aXTEBY
HAJI30PHOT OpraHa.

Installation of Bearings

All bearings shall be marked so that the type, size,
position, direction, and pre-settings are stated
unambiguously, All works on the site regarding the
installation of bearings shall be allowed only if performed
by the Manufacturer’s specialists or representatives
authorized and trained by him. The acceptance of bearings
and their installation up to the time before the placement
of bedding mortar, and after its placement, shall be
subject to the approval by the Engineer. Bearings shall be
installed according to details and height levels given on
drawings, over bedding mortar placed according to
requirements specified in Sub-Section 8.10 of these
Technical Specifications. Elastomeric bearings shall not
come into contact with grease, solutions, and particularly
not with oils for formwork. Neotopf slide bearings shall
be pre-set in accordance with design requirements.
Devices for temporary fixing shall consist of materials
that do not damage bearings at the moment of initial
movement. Bearings that are not installed properly, or do
not meet specified standards, shall be removed and
replaced at the Contractor’s expense and to the full
satisfaction and approval of the Engineer.

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of bearings according to
kind and type, as specified in the design, and as approved
by the Engineer.

Payment

For quantity determined in the above-described way, the
Contractor shall be paid at the agreed unit price that
makes a full compensation for all materials, equipment,
and labour, transport and installation, and for all tests
required by the Engineer to determine whether particular
bearings meet chemical, physical, and structural
requirements stated in this Sub-Section of the Technical
Specifications.

The agreed unit price shall include bedding mortar, and all
grouting equipment, indicators, and necessary seals, fully
as stated in this Sub-Section of the Technical
Specifications, indicated on drawings, or instructed by the
Engineer.
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13.10. 3appumHM pagoBH Ha MOCTOBUMA 13.10. Finishing Works on Bridges

13.10.1. MBuumaiy kaMeHH HIH GETOHCKH 13.10.1. Stone and Concrete Kerbs

O6um 1 canpsaj pasa

Pan no oBoj mo3uumju cacToju ce y yrpaljupamwy KaMeHux
Wi OETOHCKMX MBHMYH-AKA [MMEH3Hja NpeMa MpojexTy,
wTo nmojpasymesa obesbeliere cBAX  moTpeOHHX
NOCTPOjera M ONpeMe, MaTepujala ¥ pajHe CcHare 3a
MPOM3BO/kY, TPAHCNOPT ¥ yrpaljuBaie HBHYILAKA NpemMa
NPOJEKTY H 3aXTeBUMA U3 OBe Tauke TeXHMUKHX yCIoBa.

Marepujan

YKOMUKO ce mpojexToM npeapuijajy KaMmeHu WBHYMALM,
TPaKH CE 12 KAMEH HCTIYHM 3aXTeBe 3a KAMEHH MaTepHjan
u3 Tauke 13.4.1.2. OBJIATALE KEI'JIM - OBJIATAIBE
HA  3EMJBAHUM PABHHMM MW KPHUBHM
[TOBPIIMHAMA ¢ THM IWTO ce 3axTeBa MHUHMMAITHA
uspcrofia KaMeHa Ha NpUTHCak Mopa aa u3Hocu 70 Mlla.
Moxe ce ymoTpeOMTH MCK/bYYMBO KAMEH CPYNTHBHOT
nopexna. YKOIMKO ¢y npeasuieHH GETOHCKH HBHYH:ALH,
Mapka W Kkiaca OETOHA JaTH CY TPOJEKTOM, C THM Jia:

*  Mapka GeToHa He Moske OuTH Mamba o Mb 50

e [lpoceyna uppcTohia mpH 3aTe3amy CaBHMjaieM (He
0/1HOCH ce Ha AyxuHe 250 u 500mm) 6 MPa

e OrnopHoct Ha mpas (CPIIC Y.MI1.016) He Moke
Outn Mama og M-150

e  BopmouenponycHoct Gerona (CPIIC Y.M1.015) ne
Mozke OMTH Mama on B-6

e Crenen omrtehewa npH JejcTBY Mpasa W COIH
(rabena 2-CPTIC ¥.M1.055) tpeba na oyze "0 - Ges
IBYINTEH:A"

e OrnopHoct npema xalawy Opymerwem abpasuonu
ryéurax ue sehun on 15 um® / 50 um®

Y ceemy ocranom 3a GeTOHCKE HBHYH:AKE BKe ojpende
nornappa 8. BETOH wu Tauke 8.10. BETOH 3A
KOHCTPYKLMIE oBux Texuuukux ycnosa. LlementHu
mantep pasmepe 1:3 Tpeba na 3an0BOJBH YCIOBE MCTHX
cTanjapia 4 ucte ojpeade kao u OETOHCKH MBHYH-ALIH.

Hasoherse panosa

[Mocne 3aBpimeTka KONOBO3HE MUIOYE MOCTA MPEMA OTMHCY
u3 Tauke 13.433. PACIIOHCKA KOHCTPYKIIHMJA
HBHYIALM CE JI0BO3E M JENOHY]Y Y ONM3MHM MecTa
yrpaljupamwa. [Ipeko HaBN@KEHE HIONALMIE KOIOBOIHE
MJI0YE MONAKE CE NEMEHTHH MAITEP M MOHTHPA HBHYILAK
y npojekToBaHu nonokaj. Meuumak ce takohe mopa
HABNAKHTH. 3aTUM Ce 3a/HBa CNOjHHLA MPEMA IPEIHLM
HA CTPaHH MpeMa Mewavkoj crasd. Bpio BADKHM
ManTepH HUCY J03BOJBEHH, 300T ONMACHOCTH O jaB/bakha
NPCNKHE W NYKOTHHE Y MANTEPY YCIea ryf/bera Bojie.

Scope and Content of Works

The work under this item includes the placement of stone
or concrete kerbs, dimensions as specified in the Design,
which implies the provision of all necessary plants and
equipment, materials, and labour for the production,
transport, and placement of kerbs according to the Design
and requirements from this Sub-Section of the Technical
Specifications.

Material

If the Design foresees stone kerbs, stone shall meet the
requirements for stone material set out in Sub-Section
13.4.1.2. LINING OF END SLOPES- LINING OF
STRAIGHT AND ROUNDED SOIL SURFACES,
while a minimum compressive strength of stone is
required to be 70 MPa. Only stone of eruptive origin may
be used. If concrete kerbs are foreseen, the grade and class
of concrete shall be specified in the Design, while
observing the following:

e Grade of concrete shall not be less than MB 50

s  Average flexural bending strength (not applicable for
the lengths of 250 and 500mm ) 6 MPa

e Frost resistance (SRPS U.M1.016) shall not be lower
than M-150

e Water impermeability of concrete (SRPS U.MI1.015)
shall not be less than V-6

e Degree of damage under the action of frost and salt
(Table 2-SRPS U.M1.055) shall be "0 - no
spalling”

e  Wear abrasion resistance, abrasion loss shall not be
higher than 15 cm®/ 50 cm?

For everything else, concrete kerbs shall be governed by
provisions of Section 8. CONCRETE and Sub-Section
8.10. STRUCTURAL CONCRETE of these Technical
Specifications. Cement mortar, 1:3 ratio, shall meet the
requirements of the same standards, and the same
provisions as concrete kerbs.

Execution of Works

After completing the bridge deck according to the
description  given under  Sub-Section 13.4.3.3.
SPANNING STRUCTURE, kerbs shall be delivered and
stockpiled near the place of installation. Cement mortar is
placed over a moistened waterproofing system of the
deck, and kerbs are positioned as specified in the Design.
A kerb shall be wetted down too. The joint toward the
strip on the pedestrian walkway side shall be sealed then.
Very wet mortars are not allowed, because of the risk of
fissures and cracks in mortar due to water loss.
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13.10.2

Cnojuuue  usmelly uBHumaka 3atBapajy ce Taxole
LEMEHTHHM MAITEPOM, ¢ THM IITO CE HA PACTOjamy O]l
ceakux 20 M. jeoHa cnojHMLIA INMPHHE OKO 2 LM. He
3arsapa, Beh ce 3anMBa TPAjHO eNACTHYHUM OHTYMEHCKHM
KHTOM HCTOBPEMEHO Ca 3a/MBAMEM MOYKHHX CIOjHMLA
npemMa onMcy W3 Tauke 13.108, M3PAIA H
3ATBAPABE CIIOJHULA HA ACDAJITY VY3
HUBHYHBAKE W BEHI[E HA  IIEHHAYKKMM
CTA3AMA.

Cranpapasa ayxuHa uBMuaka je 1 M. Oz osora ce
MOKE OJCTYNHTH ¥ CHy4ajy W Yy rpaHHuama JaTHM Y
Ja’beM TEKCTY oBe Tauke TeXHHYKHX yCloBa.

l'[onaralm HBHYH-AKa MOYHHE 0l AMIaTalHOHHX
CHOJHULA MPEMa CPEHHH CBAKOT PACIOHA M KPajeBHMa
KpHIia, OJIHOCHO Of1 Kpaja Kpuia NpeMa CPeuHH MOCTa Y
cly4ajy KoHCTpykuMja Ge3 aunaramja. Ha geny mocra y
CPEIMHH PacroHa Yy Ay:KMHH o 3 10 5 M cranaapauu
HBHYIAUH  Ce  npunarobasajy  ykynHoj noTpebHO]
AYAHHM, € THM J1a HajMame TPH HBHYILaka Tpeba
CKPATHTH Ha IY;KHUHY KOja He Moxe OuTH Mama o1 70 um.

Mepeme

Konuuuna koja he ce nnarutu ussohaqy no yrosopemoj
JeIMHHYHO] ueHM je Opoj M' MOCTABIBEHOr HMBHYMAKA
MEPEHO Ha /MLy MECTa M Kako TOo 0100pu Haa30pHu
opras,

[Mnahame

3a konuuuHy yTBpheHy Ha onucann Hauuu ussohauy he
Ce MIAaTHTH N0 YroBOPEHO] jEAMHUYHO] LEHH Koja
NpeicTasba MyHY HakHamy 3a cBy kopuuiheHy onpemy,
yrpaljenn marepujai M paj Ha M3pajd, TPAHCTOPTY M
MOCTaB/bathd MBHUIGAKA 3ajefIHO  Ca MOANOIOM M
CrojHHLIAMA.

H3onanmja ropibe noBpimnHe GETOHCKE KONORO3HE MOYE

Obum u caapxaj pana

Paji no oBoj MosMUMjK CACTOjM ce Y M3PaAM CaBpeMeHe
XHJIPOH307alKMje MPEKO M3BejeHe OETOHCKE KOJIOBO3HE
MJI0U€e HA MOAPYYjY JATOM IPOJEKTOM, IITO M0JIpa3yMena
obesbelierse cBMX MoOCTpOjeiba, ONpeme, MaTepujana W
pamgHe cHare W o0aB/bame CBHUX ONepaldja y Be3sd ca
HabaBKOM Marepujana, TpaHcroproM u yrpaljuBameMm
XHJIpOH3ONaLHje.

e 3a XuIApoM3ONauMjy KOJOBO3HE IUIOHME MOCTORCKE
KOHCTpYKUMje npeieulieH je  XUAPOM3ONALMOHM
cuctem THna TECTY IO ca nonumep - GUTYMEHCKOM
TPAKOM 33 BAPEHE MM HEKOr JIpYror npoussolhaua
HCTHX MMM DOJbMX  KapakTepUCTHKA,  CXOIHO
0400pery HA30pHOr OpraHa,

13.102

Joints between kerbs shall also be filled with cement
mortar, while leaving out one joint, about 2 cm wide, at
every 20 m distance, and sealing it with a durable elastic
bituminous putty, at the same time when longitudinal
Joints are sealed, according to the description given under
Sub-Section 13.10.8. CONSTRUCTION AND SEALING
OF JOINTS IN ASPHALT ALONG KERBS AND
CORNICES ON PEDESTRIAN WALKWAYS.

Standard length of kerbs is 1 m. This may vary in case
and within limits specified below within this Sub-Section
of the Technical Specifications.

The placement of kerbs shall start from expansion joints
toward the centre of each span and ends of wings, i.c.
from the ends of wings toward the centre of bridge in case
of structures without expansion joints. In the part of
bridge in the centre of a 3-5 m span, standard kerbs shall
be adjusted to the total length needed, with at least three
kerbs shortened to a length not smaller than 70 cm.

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of m' of placed kerbs,
measured on the site and as approved by the Engineer

Payment

For quantity determined in the above-described way, the
Contractor shall be paid at the agreed unit price that
makes a full compensation for all used equipment,
incorporated materials, and work on the fabrication,
transport, and placement of kerbs, including bedding and
joints.

Waterproofing of Concrete Deck Surface

Scope and Content of Works

The work under this item includes the construction of a
modern waterproofing system over a constructed concrete
deck in the area specified in the Design, which implies the
provision of all plants, equipment, materials, and labour,
and the execution of all operations related to the
procurement of materials, transport, and construction of a
waterproofing system.

e A waterproofing system, TESTUDO type, with a
polymer-bitumen strip for welding, or a product of
the same or better performance by any other
Manufacturer, shall be used for the waterproofing of
bridge decks, subject to the approval of the Engineer.
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Hspohemwe panosa

MeTeopo/olKky YCI0BM 32 H3BPIIEHE PAnoBa CY. CYBO
speMe, MuH Temneparypa 10°C W penaTHBHa BJIAXHOCT
Ba3zayxa mama o1 60%.

BE’I‘D[-[CK}‘ MOBPIIMHY OYHCTHTH 0OJ HEBE3aHMX JCTIOBa
OeToHa, Mp/ba 01 y/ba M apyre Heunctolie M ypamuTH
FABPUIHO OTIpAlIHBARE KOMOPHMHPaAHHM Ba3/IyXOM,

Ha GetoHcky paBHy, CYBY M YMCTY NOBPIUMHY HAaHETH
NPETXOHH  MNpemMas W YrpaauTH  OHTYMEHCKH
u3pasHasajyhu Hama3 OuTyMeHCKe Mace, MeENIaBHHE
OuTyMeHa W myHMna 3a  yrpajHBake [0 TOILUIOM
noctynky. Tum cnojem moryhe je M3BpPIUMTH M3paBHAME
MamHX HEpaBHHHA Ha OeToHCKo] nospiuuau. Martepujan
32 OCHOBHH IpeMa3 MOpa 1a MMa KapakTepHCTHKE Koje
oarosapajy yciosuma cranaapna CPIIC ¥V .M3.240/1989.

Ha yrpahenmn cnoj OuryMeHckor Hamasa 3aBapuTH
OuTyMeHCKe Tpake. 3a XHAPOH30JIALHN]Y KOIOBO3HE MI0Ye
Mocta ynotpe0uTH OMTYMEHCKY TpaKy 3a Bapeme o
AINT wan CBC nomumep ©OuTYMeHa ca YJIOWIKOM O
nonHecTep  ¢punua. Kapakrepucruke — nonmmep-
OUTYMEHCKE Tpake MOpajy MCINYHWTH YCIOBE KBAIMTETa
npema CPIIC Y.M3.300/1989 (Burymencka Tpaka 3a
Bapemse. CacTas W yCIOBH KBATHTETA).

Marepujan 3a usonaumony macy Tpeba na ozxroeapa
ompenbama crannapna CPIIC ¥V.M3.246, ako je maca Ha
Da3n actantHor mactukca, oaHocho CPIIC ¥V .M3.244,
aKo je Maca Ha 0a3u nonumep OMTYMeHA.

Ilpe nmoueTka u3BONE:A pajioBa HEONXOMHO je 00aBHTH
NPETXO/HA MCTIHTHBAbA CBHX YNOTpeOIbEHUX
MaTepujana, a 3a Bpeme n3soljersa pagoBa cBa HEONXOAHA
KOHTPO/THA HCNHTHBAaMKA, @ HA MOTIYHO 33J0BO/BCTBO
HAI30pHOT OpraHa.

3a0pamcHO je CBAKO KPEeTame [0 OCHOBHOM Mpemasy,
OCHM MpPH HM3pany OCTAIMX PajoBa Ha M3paaH H3oaluje.
Vkonuko aohe no owmrefiema MIM ce KOHCTaTyje Ja
npema3s HMje HaHET NpaBHIHO, MOpa C€ Ta MOBPLIMHA
MNOHOBO NpeMazaTH Kako TO HaIO0MKH Ha30pHH OpraH.

H3pohewe XuAPOM30MAUMOHMX PaJOBa HEONMXOAHO je
00aBHTH Y3 KOHCTaHTaH CTPYHHH Ha30p Haj H3sohemem
panosa of cTpaHe H3Bohaua, a Ha MOTIYHO 3a10BOJBCTEO
HAT30PHOT OpraHa.

Mepemwe 1 nnahaime

Konnuuna koja he ce nnatutu useohady no yroeopeHoj
JeMHMYMHO] U€HM, Koja je fJara 3a M°  HM3BelcHe
Xuipouzonaumje, yrepauhe ce Ha OCHOBY Mepa JaTHX Y
NPOjEKTY U KaKo TO 0/I00pH HAA30PHH OpPraH.

Execution of Works

Weather conditions for the execution of works are: dry
weather, a minimum temperature of 10°C, and a relative
air humidity less than 60%.

The concrete surface shall be cleaned from any loose parts
of concrete, oil stains, and other impurities, and dedusted
with compressed air, as a final treatment.

The flat, dry, and clean concrete surface shall be primed
and covered with a levelling bituminous coating, a mix of
bitumen and filler for placement in hot. This layer may
also serve to fix any minor uneven areas on the concrete
surface. The basecoat material shall have the same
characteristics that meet requirements set out in SRPS
U.M3.240/1989.

Bitumen strips shall be welded to the placed layer of
bituminous coating. For the waterproofing of bridge deck,
torch-on bitumen strips made of APP or SBS polymer
bitumen with polyester felt sheeting shall be used. The
properties of polymer-bitumen strips shall meet the
quality requirements set out in SRPS U.M3.300/1989
(Torch-on bitumen strips. Composition and quality
requirements).

The material for waterproofing compound shall meet
provisions of SRPS U.M3.246, if the compound is based
on asphalt mastic, or SRPS U.M3.244, if it is based on
polymer-bitumen.

Before the commencement of works, it is necessary to
pre-test all materials to be used, and during the work, all
necessary control tests shall be performed to the full
satisfaction of the Engineer.

Any movement over the basecoat is forbidden, except
during the execution of other works on waterproofing. In
case of damage, either the coating shall be noted down as
improperly applied, or the surface shall be recoated as
directed by the Engineer.

The waterproofing works shall be executed with a
constant technical supervision of works by the Contractor
to the full satisfaction of the Engineer.

Measurement and Payment

The quantity to be paid to the Contractor at the agreed
unit price, given per Im’ of the placed waterproofing
systern, shall be determined based on measurements given
in the design and as approved by the Engineer.
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13.10.3 [lpemasuBame OETOHCKHMX NOBPIIHHA ODHTYMEHOM

Ob6um 1 canp#aj pana

Pan no oBoj mO3MUMjM CAcTOjM Ce€ Y NpeMasuBarby
Outymenom noepmuHa OeToHa koje he jgohm y
HEMOCPENHY J0JHP Ca MpPOLEAHOM BOIOM H3 Tja, IITO
nogpasymesa obesbeheme CBMX MNOCTpOjerba, OMpeME,
Mmarepujana W pajHe cHare u obap/pame CBUX OnepaiMja
Ha NPHIPEMH NOBPLIMHE DETOHA, TPAHCMOPTY, NPHIPEMH

u yrpaljuBamy MatepHjana.

Hseohemwe panosa

TMospinHe Kpajwux cTyOOBa M KpHIA Kao M JenoBa
cpearbux crybosa koje he nohu y goamp ca W3BeacHMM
HacHMoM M KErnoM OJHOCHO 3eM/BOM mpemazahe ce
Bpyhum Outymenom. Ilpe npemasuBama notpe0HO je
npernejaTH  NoBpIMHY — §€TOHa, OACTPAHMTH  CBe
H3lbyCcKaHe W HecTabuiHe aenope, oOHOBMTH OeTOH Ha
THM MECTHMA LIEMEHTHHM MAITEPOM M CaveKaTH 1a oBaj
pewe W w3rydu eaary. [ToppumuHa mopa OMTH uMcTa H
cyBa.

IMpema3yjy ce NenoBW W3HAL TEME/bHHX KOHCTPYKLIH]jA.
IMpemaz ce BpuwM OUTYMEHOM 3arpejaHuMm JI0 pagHe
TEMIIEPATYpE, NPH CIO/BHO] TeMnepatypu wiHag 10°L1,
npeko OeToHa HajHIDKe TeMmeparype M3Han 15°I0 vy
neO/BHHE 0] OKO 2 MM H ca YTpOIIKOM oko 3 Krim. Ilpe
HAHOIIEH:A MpEMa3a Ha MpeIHHM NOBpHIMHAaMa cryla,
OJIHOCHO Ha CTIOJbAllHHM [0BPLIMHAMA KPHIIA, NOTpedHO
je Ha DeTOHY O3HAuYMTH rpaHuLy 10 Koje he ce BpmuTH
npemas, Tako na rpanuuia Oyne 3a 20 UM HIKa O THHHjE
KOHTAaKTa 0070re Kerae, OJHOCHO HACHMA TEpeHa M
Oetona. Marepujan ce HaHOCH TIOTOJHHM  a7aTOM.
EreHTyanHe nykoTHHe nonpasutd BpyhuM OMTYMEHOM
WM eMyn3ujoM npe yrpaljuBama HACHIIA M KErie,
OJIHOCHO 3aTpIaBaba TEME/ba.

Mepetse

Konuuuna koja he ce MIaTHTH Mo YrOBOPEHO] jeIMHHYHO]
ueHu je 6poj M’ M3BEACHOr NpeMasa Mpema MpojexkTy, H
KAKO HaJ30PHK OpraH o100py.

[Inahame

3a xonuuuHy oapeleHy Ha onmMcaHM HauwH w3Bohauy fe
ce MIATHTH N0 YFOBOPEHO] jEAMHMYHO] LEHM Koja
npeicTaB/ka NMyHY HAaKHALY 3a CBE HABENEHO Y 00MMY
panoea oee Tauke TexHH4YKHX yenoea. EBeHryanua painHa
ckena He nnaha ce noceGHO.

13.10.3 Coating Concrete Surfaces with Bitumen

Scope and Content of Works

The work under this item includes the application of
bitumen coating on concrete surfaces that will get into a
direct contact with seepage water from soil, which implies
the provision of all plants, equipment, materials, and
labour, and the execution of all operations on the
preparation of concrete surface, transport, preparation,
and application of materials.

Execution of Works

The surfaces of abutments and wing walls, as well as parts
of piers that will come into contact with constructed
embankment and end slopes, i.e. soil, shall be coated with
hot bitumen. Before applying the coating, it is necessary
to inspect the concrete surface, remove any spalled and
unstable portions, repair concrete on these places with
cement mortar, and wait until it sets and loses moisture.
The surface shall be clean and dry.

Parts above foundation structures shall be coated. The
coating shall be made with bitumen heated to a working
temperature, at an ambient temperature above 10°C, over
concrete of a minimum temperature above 15°C, in about
2 mm thickness, at the rate of about 3 kg/m. Before
applying the coat on the front surfaces of piers/abutments,
i.e. external surfaces of wing walls, it is necessary to mark
a limit on concrete to which the coating will go, so that
the limit is lower by 20 c¢m than the line of contact of end
slope lining, i.e. ground embankment and concrete. The
material shall be applied with suitable tools. Any cracks
shall be repaired with hot bitumen or emulsion before the
construction of embankment and end slopes, i.e. before
backfilling foundations.

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of m? of applied coating
according to the Design, and as determined and approved
by the Engineer,

Payment

For quantity determined in the above-described way, the
Contractor shall be paid at the agreed unit price that
makes a full compensation for all mentioned within the
scope of works under this Sub-Section of the Technical
Specifications. Any workings scaffolds that may be used
shall not be paid extra.
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13.10.4. Konoso3uu 3actop oa achant GetoHa 13.10.4. Asphalt-Concrete Surfacing

O6uM ¥ canpsaj pasa

Pan no oBoj nosuuMju cactoju ce y wu3BOhemy
KOMOBO3HOr 3acTopa o acdant Oeroma mnpexo Beh
H3BpLIEHE n3onauMje y neb/pMHM 1 UM M Ha moapydjy
NlaTOM TMPOjEKTOM, WTO MojpasymeBa ofesbeherme CBHX
NOCTPOjersa, ONpeMe, MaTepHjana M palHe CHare M
00aB/bame CBMX ONEpaUMja Y BE3M Ca MNPOH3BOJOM,
TpaHcnopToM M yrpafjupawmem acanrtHor OeToHa npema
Taukama 9.5. u 9.6. oBux TeXHHUKHX yCI0BA.

Marepujanu

3a n3pajly KONOBO3HOT 3aCTOPa KOPHCTH ce acant Betou
o3nake Ab-11 npema yenoeuma CPTIC V.E4.014 (1983 u
ckeneTHn mMactukc-achant CMA 0/11C npema yenosnma
CPIIC Y.E4.015 .

3a ocHOBHE MaTepHjaie Kao M 3a achanTHy MEIaBHHY
BaKe ompende u3 Tauke 9.5.2. (9.5.3.-9.53.7) u Tauke
963. (9631 no 9.63.7) Texuuukux ycroea 3a
acanTe u KonoBO3E.

HUspoheme panosa

Y ceemy npema Tauku 9.5.10. Texonoruja ussolema y
TexHMYKMM YCNOBMMA 33 KONOBO3HY KOHCTPYKLHM]Y Ha
MOCTOBHMA.

KonTtpona ksanuteta

Y ceemy npema Tauku 9.5.11. u 9.6.6. oBux TexHMYKMX
yenoea, kao u 9.5.12. 1 9.6.7. y norneny kpurepjyma 3a
Mepere W rnahame.

Mepeme

Konnunna xoja he ce nnaturu uzeohauy no yroeopeHoj
JjenuuuuHoOj UeHH je Opoj M2 acdanta yrpahesor y nynoj
NpojeKToBaHoj AeOJBHHM M HA IIMPHHH [IPEMA TPOJEKTY,
y3  orpaHdyewa u3 Tauke 9.5.13. wu 9.6.7. oBux
TexHHYKHX YCI0BA M KaKO TO 0100pH HAI30PHH OpraH.

[Tnahame

3a konuuuHy yTepheny Ha onucanu Haumd uzsohauy he
Ce MNIaTHTH MO YrOBOPEHO] JEIMHMYHO] LIEHM Koja
MPECTaB/ka MYHY HAKHAIY 3a CBY OMpeMy, MaTepujan u
paj Ha NPOU3BOIH:H, TPAHCTIOPTY W yrpahusamwy achaira
npema Taukama 9.5.13. 1 9.6.7. opux TeXHHUKHX YCI0BA.

Scope and Content of Works

The work under this item includes the construction of
road surfacing with asphalt concrete over a completed
waterproofing layer in the thickness of 1 ¢cm and over the
surface specified in the Design, which implies the
provision of all plants, equipment, materials, and labour,
and the execution of all operations related to the
production, transport, and placement of asphalt concrete
in accordance with Sub-Sections 9.5. and 9.6. of these
Technical Specifications.

Materials

The construction of surfacing is foreseen with the use of
asphalt concrete, AB-11 type, according to requirements
set out in SRPS U.E4.014 (1983), and stone mastic
asphalt, SMA 0/118, according to requirements set out in
SRPS U.E4.015.

Basic materials and asphalt mix are subject to provisions
of Sub-Sections 9.5.2. (9.53.-9537) and 9.6.3.
(9.63.1. - 9.6.3.7.) of the Technical Specifications for
Asphalt and Pavement.

Execution of Works

Fully in compliance with Sub-Section 9.5.10. Technology
of Work in the Technical Specifications for bridge deck.

Quality Control

Fully in compliance with Sub-Sections 9.5.11. and 9.6.6.
of these Technical Specifications, and Sub-Sections
9.5.12. and 9.6.7. in terms of criteria for measurement and
payment.

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of m2 of asphalt placed in
full designed thickness and width according to the Design,
with limitations from Sub-Sections 9.5.13. and 9.6.7. of
these Technical Specifications and as approved by the
Engineer.

Payment

For quantity determined in the above-described way, the
Contractor shall be paid at the agreed unit price that
makes a full compensation for all equipment, material,
and work on the production, transport, and placement of
asphalt under Sub-Sections 9.5.13. and 9.6.7. of these
Technical Specifications.
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13.10.5. McnuTupare roToBOr MOCTA 13.10.5. Testing of Finished Bridge

O0unm u canpkaj pana

Pan no oeoj nosHumjm cactoju ce y obesbehemwy cBux
NoCTpPojera, MHCTPYMEHATa, ONpeMe M paiHe cHare
nomeﬁrmx 33 H3BpPUHICHK.C HCIHTHBRaka IOTOBOT MOCTa
npobuum ontepehermeM, Kao W y u3pagu enabopara o
M3BPIICHOM HCIMTHBAKY, Kao cacTaBHOr jena enabopara
3a TEXHHYKH MPHjEM MOCTA.

H3ppuiene venutHparma

HcenurrBame rotoBor mMocTa 00ae/ba ce y CBEMy mpema
3aXTEBHMA U3 0BC Ta4yke TeXHHYKMX ycrmoBa H oapeabama
cpnckor crangapaa CPIIC  V.M1.046 Hcnutneame
MocToBa npobuum onrepehersem (1984)

HenuTupame ce Moske NOBEPHTH HCK/BYUHBO 0Bnamhenoj
OpraHuzaLMjM, uHjy nonodHocT u3sohau Mopa npeaxoaHo
YTBPOMTH M 0Ka3e O TOME MOJHETH HAI30PHOM OpraHy
Ha oji00peme.

Hcnuruame ce 06arba kao peaoBHo (tauka 2.1.1. CPIIC
Y.M1.046) n HopmanHo (tauka 2.2.1.) 2 y cliy4ajy cymme
y MOTIeay ChnojeBa MIM JPYTHX KBAJTMTETA MOCTOBCKE
KOHCTPYKUMjE HamsopHu opradH he saxteBatu nocefHo
npobno ontepeheme (tauka 2.2.2). Hcnutusame ce
BPIUH CTATHYKHM H IMHAMHYKHM NPoOHHM onTepehemem
3a cBe MocTOBe pacnoHa JI=15 M, a y cnyuajeBuma na
HacTyne ycnosH us tauke 2.2.2. CPTIC ¥ . M1.046 npo6uo
ontepeheme npumenuhe ce M Ha MOCTOBE Mamer
pacnoda. Mcnutupame ce BpIUM HA MOTIYHO TFOTOBOM
MOCTY M MNpHIasuMa, WmTo noapasyMcea H IOTIYHO
3aBpllieH Ko/oBo3 Ha MocTy. [IpoGHo onTepehetse He cMe
ce o0aB/baTH MNpe HEro W0 OETOH I/IaBHE HOCHBE
KOHCTPYKLM]j€ JOCTHIHE CTApoCT OJ HajMame 28 mama.
[Nopea 3axteRaHe cTapocTH OeTOHA TI7aBHE HOCHBE
KOHCTPYKUM]E, 3aXTERajy ¢ W J0Ka3u 1a je yrpaledu
GeTOH MOCTHrao0 3axTeBaHy MapKy. YKOIHMKO TO HHje
cayuaj, npoGHo ontepehiewe oanoxkuhe ce 10 nocTHIama
3axTesaHe Mapke Oerona. [lpe w3Bpimema npodHOr
onrepehersa obape3no je ocnodOAMTH KOHCTPYKUH|Y 01
ckese W onnare. Jlenosu ckene koju he ce KOpUCTUTH 33
CMEITaj ¥ pajl M3BPIIHOLA UCIIMTHBaKA He Tpeba ja ce
NEMOHTHPAjy, OBe nenose Tpeba YHUHHMTH CaMOCTAITHO
cTabunHuM W oMoryhuTH NpHCTyn Ha pamHe nnardopme
rpynu 3a uenuTHBame. Mspohaw je omrosopan 3a
Gesbenno obapmame NOCNORA HA TAKBO] PALHOj CKEMH M
panHuM  nnardopMama, Tlpe M3BpLUEHA HCIHTHBAMA
notpedHo je aa uzeohay ofe3benn nporpaM UCUTHBARKA,
KOjM MNoieke o0400pewy 0 CTpaHe MpojeKTaHTa M
Hag3opHor oprasa. [lporpam mcnuTHBaka Mopa na
obyxBatH cBe 3axTeBaHo M3 Tayke 3.2.2. CPIIC
Y.M1.046. [lpunukoM HCNUTHBAKA cA MOCTAZ MOpajy
OMTH YKNOHEHH CBH IPYIM TEPETH, OCHM TEPETa KOjuMa
ce BpmH npobHo ontepeheme. MenutuBamy mocta y
HajpakHMjuM  dazama, nopen w3sohaua, Tpeba na
NPHCYCTBY]Y MNpPOJEKTAHT W HAN30pHHM OpraH, kao M
uzgohau, M HMCTO Mopa OMTH 00aB/BEHO HA MOTNYHO
34I0BOJLCTBO W CAIJIACHOCT HA30PHOT OpraHa.

Scope and Content of Works

The work under this item includes the provision of all
plants, instruments, equipment, and labour needed to test
the finished bridge with trial load, and the preparation of
test reports as a component part of the report for the
technical acceptance of the bridge.

Testing Procedure

The finished bridge shall be tested fully in accordance
with requirements from this Sub-Section of the Technical
Specifications and provisions of SRPS U.M1.046 Testing
of bridges with trial load (1984)

The testing may be awarded only to an authorized
institution whose eligibility shall be previously
determined by the Contractor, submitting specific
evidence on that to the Engineer for approval.

The tests shall be performed as regular (Sub-Section
2.1.1. SRPS U.M1.046) and normal (Sub-Section 2.2.1.),
and in case of any doubt regarding connections or other
qualities of the bridge structure, the Engineer will require
a special test load (Sub-Section 2.2.2.). Tests shall be
performed with static and dynamic test loads for all
bridges with a span L=15 m, and if conditions from Sub-
Section 2.2.2. SRPS U.M1.046 are present, trial load shall
be applied for bridges of smaller span as well. Tests shall
be performed on a completely finished bridge and access
structures, which implies a completely finished pavement
on the bridge. Trial load shall not be applied before
concrete of the main load-bearing structure has reached
the age of at least 28 days. Aside from the required age of
concrete in the main load-bearing structure, it is also
necessary to have evidence that the placed concrete has
reach the required grade. If this is not the case, trial load
shall be postponed until the required grade of concrete has
been achieved. Before trial loading, it is necessary to
release the structure from all scaffolds and formwork.
Parts of scaffolds that will be used to accommodate
testing specialists during their work shall not be
dismantled; it is necessary to make these parts as self-
supporting as possible, and to provide access to working
platforms to the testing group. The Contractor shall be
responsible for safe operation on such working scaffolds
and platforms. Before performing the tests, the Contractor
shall provide a testing programme, which shall be subject
to approval by the Designer and Engineer. The testing
programme shall include all requirements set out in Sub-
Section 3.2.2. SRPS UMI1.046. During the testing, all
other loads shall be removed from the bridge, except for
those loads that will be used for trial load tests. The
testing of the bridge in key phases shall be attended by the
Designer and Engineer as well as the Contractor, and shall
be completed to the full satisfaction and approval of the
Engineer.
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Ouena pe3ynTara ¥ W3BeLITa)

Cwmatpahe ce Ja cy pe3ynTaTv HCIMTHBaba TPOGHHM
onrepeheeM MO3WTHBHH M 4@ je MOCT TEXHHUKH
HCTIpaBHA KOHCTPYKUMja aKo Cy YCNOBH W3 Tauke 4.1
CPIIC Y.M1.046 ucnymeHH Ha MOTIYHO 3a00BOJLCTEO
HaJ30PHOr opraHa. YKOJNMKO ce, carmacHo Taukd 4.2.
CPIIC-a, mopa noHoBuTH npobHo omrepehemse, MOCT ce
Hehe myctut y caodpahaj 0k ce KOHCTPYKLHMja MOHOBO
HE AHANH3HpAa W He mpeaysmy oarosapajyhe mepe. O
UCTIMTHBAbY MOCTA OpraHH3alMja Koja je H3BpIINIA
HCTIUTHBAILE, M3JAje NMPHBPEMEHH, A 3aTHM M KOHA4YHH
M3BewTa. Y  Cly4ajy  HEraTUBHOI MHIL/BEHA Y
NPHBPEMEHOM  H3BEINTAjy, ., HOK CE€ HE [Mpeny3My
I']UT'pEﬁHC MEpE H HEAOCTALUH Ha OTKMOHE MOCT CE MOWKE
KOPHCTHTH 32 caoOpahaj camo ako To 0100pe npojexkTaHT
W Hapsophu opra. [lo jenan npumepak cBux u3BemTaja
obaBe3Ho ce [0CTaB/ka MPOjEKTAHTY H  HAJ30PHOM
opraHy. M3semraju 0 MCIHTHBAaILY MOCTA CACTABHH CY
Z1e10BH €n1ab0paTa 3a TEXHHYKH PHjEM MOCTA.

Meperse 1 nnahame

3a pap M3BpINEH HA HCOHTHBAY MOCTa MPOGHMM
ontepeheem wu3pohauy he ce mnnatutH  yrosopenu
nayllaiHH M3HOC KOjH NPECTaBHa yHY HAKHAMY 33 CaB
Mmatepujan, nomohHe ckefe, Matbe muardopMme, CpeacTBa
onrepehersa M pajiHy CHary, Kao M 3a u3pasy enabopara o
W3BPIICHOM HCIHTHBAakY MOCTa, CBe o00aB/beHO Ha
MOTAYHO 33/10BO/BCTBO M CarjJacHOCT HAN3OPHOr OpraHa.
Y cnywajy MOHOBJREHHX MCIHTHBAMA, 33  TAKBA
HCMMTHBaKa M3Bohadyy He NPHIALA HUKAKBA HAKHAMA,
YKOITMKO CY Ta HCMUTHBaa noTpedHa 3000 HelocTaTaka
y rpabemy HAM HCINTHBALY. YKOJHMKO C€ MCIIHTHBAME
noxaska 300 rpewke y npojekTy, nocedbHo he ce
TMIATHTH.

MoTtorpadcko cHUMARE Y TOKY H3rpallibe MocTa

Obum 1 canpixaj pana

Pan no oBoj no3uumju cacToju ce y cHUMalwy M M3paau
(otorpadmja Toxkom rpaliersa MOCTa, WITO MOApasyMeBa
obesbeherwe ceux ypehaja w anaparypa, matepujana u
pajHe cHare W MCMOpYKy 5 (ner) npuMepaka Kojiop
(otorpadmja y andymuma (2 npumepka uHBECTHTOpPY, 1
NpUMEpaK 332 HAA30pPHOr opraHa M 2 npuMepka 3a
NpOjEKTAHTa ), KAO M HEraTHBH (MHBECTHTOPY) WIH
€NeKTPOHCKUX (DajnoBa HA KOMMAKT JMCKY 3a AWTHTANHE
totorpaduje.

TMoctynak

dotorpaucame Tpeba BpMTH nomohy KeBanWTeTHOr
(oroanapata um komniera ofjekTHBa Koju oOape3Ho
canpky craHaapaHu ofjextuB ontuuke cHare 1:1.7 go
1:2.8, 0=50-55 mm, kao u oaroeapajyhu mHpoKoyraoHu
Teneobjextus. dortoanapar Tpeba ga Oyae onpemikeH
yrpaljeHHM eneKTPHYHUM CBETJIOMEPOM, Kao u (iemom
32 CHMMAaHE MPH HEJOBOBHOM OcBeT/hey. (doToanapar
Tpeba aa uMa ypehaj 3a ayTOMaTCKO YIHCHBAME JaTYMa.

3.10.6.

Assessment of Results and Report

Trial load tests results shall be considered positive and the
bridge a technically correct structure, if the requirements
from Sub-Section 4.1. SRPS U.M1.046 are met to the full
satisfaction of the Engineer. If, according to Sub-Section
4.2. SRPS, the trial load test shall be repeated, the bridge
shall not be open to traffic until the structure has been re-
analyzed and adequate measures have been taken. The
organization that performed the test shall issue an interim
test report, and then the final test report. In case of a
negative opinion in the interim report, the bridge may be
used for traffic until necessary measures have been taken
and defects eliminated only if approved by the Designer
and the Engineer. A copy of every report shall be
submitted to the Designer and the Engineer. Bridge test
reports make a component part of the study report for the
technical acceptance of the bridge.

Measurement and Payment

For work performed on trial load testing of the bridge, the
Contractor shall be paid in an agreed lump sum amount
that makes a full compensation for all materials, auxiliary
scaffolds, smaller platforms, loads, and labour, and for the
preparation of a bridge test report, all completed to the
full satisfaction and approval of the Engineer. In case of
repeated tests, for such tests the Contractor shall not be
entitled to any compensation, if these tests are required
because of defects in construction or testing. If the test is
repeated because of a designing mistake, the test shall be
paid extra,

Taking Photographs during Bridge Construction

Scope and Content of Works

The work under this item includes taking and printing
photographs during bridge construction, which implies the
provision of all cameras and equipment, materials, and
labour, and the delivery of 5 (five) copies of colour
photographs in albums (2 copies for the Investor, 1 copy
for the Engineer and 2 copies for the Designer), and
negatives (for the Investor) or electronic files on CD for
digital photography.

Procedure

Photographs should be taken with a high quality camera
and a set of lenses that has to contain, as mandatory, a
standard lens of optical power 1:1.7 to 1:2.8, 0=50-55
mm, and an adequate wide-angle telephoto lens. The
camera should be equipped with a built-in electric light
meter, and a flash for taking pictures in the conditions of
insufficient illumination. The camera should have an
automatic date stamping feature.
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Onpema 3a doTorpaducare Mopa GUTH CTAITHO NPHCYTHA
Ha rpaguanmTy. @otorpaducame NOUHIBE CHHUMKOM
nokauMje npe noverka rpaljewa mocrta. Tme roa je To
moryhe, nocTaBuTH reojeTcke 3Hauke (TpacHpke) Ha
mecTuma Oyayhux cryGoea mocrta. Tamo rae Huje mMoryhe
[OCTABMTH TPACHPKE, NOCIYKHTH CE BUIHHM OPEIMETOM
Koju Mo Goju W ob/MKy Moe 1a ce WieHTMbKyje npema
nosajuHy. QoTtorpauiy ce HapOUHTO:

®  HCKOM M0 JI0CTH3akbY NPOjeKTOBAHHX KOTA

. npouec H3paac mHnoea

e m3Bolee ¥ KIH3HOJj OmIat

e onuara u nomofine ckene crybosa

e  CBa apMarypa u KabNoRH Y NPOjeKTOBAHOM MONOMKA]Y
®  CKena M OMara roprer cTpoja

e yrpalieHa nekumTa M JMNATALMOHE copase (mpe
acthanTHpama)

e mpoctop usmelly kpuna npe yrpahueama W mo
yrpauBamy KinHa

. NpenaHe nnoye

. NOBPUIHHA KOJOBO3HE MIIOYC npe -1 nocne H3pajae
H30Nauuje

e npougc achantupaba
. CBH KAPAKTEPUCTHYHH JIETA/bH

® MEPCMEKTHBA Ca KOMOBO3a MChped (M3a) MocTa mpe
nymramwa y caotpahaj

L H3rE roToBOr MOCTA Ca CTpaHe

* npobHO onTepelierse

Ha ¢otorpapujama mopa 6UTH jacHO BUIUBMB TIpeAMET
koju ce ¢ororpadume. Ha ceakoj dotorpaduju
noTpefHO je CHUMMTH U eTaNoH - Mepa (KyTHja muduua,
HHBE/IMAHCKA N1IETBA, 3HAYKA, YOBEK).

Ilopen uaeeneHor, npema ynyTcTBY Ham30pHOT OpraHa
dotorpapucahe ce W eBeHTYaNHe HE3roge TOKOM
usnobeﬂaa patoBa, Kao H CTaka npH HETNMaHHPaHUM HITH
HENOBOJBHMM MpekHaMMa paga. Takee (otorpaduje,
nopen cramwa, Tpeda aa no MoryficTBy MIyCcTpyjy V3pok u
nocneauty  porahaja.  dortorpaduje ce  npemajy
MHBECTHTOPY, HAA30PHOM OpraHy M MPOjeKTaHTy
caokeHe ¥y anbyM, ¢ TMM Jia MCriojl cBake Oyae ynucaHa
NEreH1a Koja canpiku:

*  0Opoj dororpaduja

e aTyM M BpeMe CHHMala (3aKo anapatr Hema
ayTOMaTCKy perHcTpauujy)

®  Ha3sHB CHUMJbEHOI 0f0jekTa

Equipment for taking photographs shall be available on
the site at all times. First photographs shall be taken of the
site before the commencement of bridge construction
works, Wherever possible, geodetic flags (ranging poles)
shall be put up in places of future bridge piers/abutments.
Where ranging poles cannot be placed, a visible object
that stands out from the background by colour and shape
shall be used. Photographs shall be taken particularly of:

»  Excavation after reaching designed levels

e Pile construction process

e  Construction in slide formwork

¢  Formwork and auxiliary scaffolds for piers/abutments

e  All reinforcing steel and cables in designed positions

e  Scaffolds and formwork for the superstructure

e Placed bearings and expansion joints (before paving)

e Space between wing walls before and after the
construction of wedges

s  Transition slabs

¢ Bridge deck surface before and after waterproofing

®  Paving process
s All typical details

e Front (rear) view of the bridge taken from the
pavement in front of / behind the bridge before its
opening to traffic

e  Side view of the finished bridge

e Trial loading

Photographs shall show a clearly visible object. Each
photograph shall also show a size reference object (a
matchbox. levelling staff, flag, man).

Aside from everything mentioned above, on the
Engineer’s instructions, photographs shall also be taken of
any accidents during the works, and of conditions at the
time of unplanned or unfavourable interruption of work.
Such photographs, aside from the condition, should also
show, if possible, the cause and consequences of the
event. The Investor, Engineer and Designer shall be
handed over photographs arranged in albums, with a
legend written under each photograph with the following
data:

e The number of photographs

®  Date and time of taking the photograph (if the camera
does not have an automatic date stamping feature)

e The name of the shot object
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. CBCHTYAJIHH ONHC CHHMKA

®  YIATEHOCT Ca KOJ€ je M3BPIICHO CHHMame ca
CBCHTYATHOM CKHLOM

e  BpcTa objexTHBA

Ha dororpadujama ce Mory yHocHTH M oO3Hake 3a
HieHTHDHKALKM]Y, ako cy TNoTpefHe, ¢ THM Ja ce y
JIEreHaM 3 HBUXHBO 3Hauewme H oOpaiiokere. Heratun
Ce MCIopy4yje HeeveH y Tpake O N0 6 CHMMaka M
YINaKOBaH Ha HA4YHMH KOjH ra ocurypaea o omrtehema.

Komnakr nuckoBn ce ofesbelyjy 3a aururande
¢otorpapmje. Ha anbymmma mopa 6utH ynmcao
cnenehe:

e Ha3us nyra u o3HaKa NyTa K Je0HHLE
. CTalHOHAKAa U HAa3HB MOCTA

®  HalMB [penpexe

®  MHBECTHTOP M H3BOhau

®  CHMMAaTesb(u)

Ha yuyTpamsoj crpasn kopuua anbyma Tpeda ynucarh:
e Mapky u THN (oToanapara u huiMa
®  Mapky, THIN M KapakTepHCTHKe 00jeKTHEA

®  Mapky M THN (uielna

IMpoceuan Gpoj cHumaka je:

® 33 Marke M Mabe CIIOKEHE MOCTOBE ............... 20 KOM.
e 3a Belie ¥ CNIOAEHH]E MOCTOBE ........................ 50 KOM.
® 33 BEHKE H CIOMKEHE MOCTOBE ......ocovvveen.. 200 xom.

Mepeme 1 nnahame

3a pan no oeoj mosuumjH m3rohauy he ce nnmatuTH
YFOBOPEHM MAyllanH¥ M3HOC KOJU MPEACTAR/BA MyHY
HaKHajly 3a cap martepHjan, kopuwheny onpemy M pauHy
CHAry M OCTano HaBeleHO Yy 00HMY M calpikajy paza ose
NO3HLIMjE.

HMspana u yrpahupame nnode ca rogmHOM H3rpaime
MocTa

Obum 1 caapkaj paja

Pan no oroj no3uumju cactoju ce y u3paau u yrpahusamy
M04¢ Ca rOAMHOM M3rpaieé MOCTa, LUTO MOApazyMera
obesbeherse caux ypehaja u onpeme, Matepujana M pajse
cHare noTpedbHUX 3a U3paay H yrpahuearse nioye.

13.10.7.

¢ Any description of the photograph

e The distance from which the photograph was taken,
with a sketch, if possible

e  The type of lens

The photographs may also bear identification marks, if
needed, with their meaning and explanation given in the
legend. Negatives shall be handed over cut in strips, with
6 photographs in each strip, packed in a way that protects
them against damage. CD’s shall be provided for digital
photography. Albums shall bear the following inscription:

e  The name of road, and road and section codes
o  Bridge chainage and name

e Name of obstacle

e  The Investor and Contractor

*  Photographer(-s)

On the inside cover, the following shall be written:
e  Make and type of the camera and film
e Make, type, and characteristics of lens

e Make and type of flash

An average number of photographs is:

e For smaller and less complex bridges ............... 20 pes
e For larger and more complex bridges .............. 50 pcs
e For large and complex bridges ....................... 200 pcs

Measurement and Payment

For the work under this item, the Contractor shall be paid
a lump sum amount that makes a full compensation for all
material, used equipment, and labour, and everything else
mentioned in the scope and contents of work for this item.

Fabrication and Installation of Plate with Year of Bridge
Construction

Scope and Content of Works

The work under this item includes the fabrication and
installation of a plate with a year of bridge construction,
which implies the provision of all devices and equipment,
materials, and labour needed to fabricate and install the
plate.
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Marepujan

Marepujan ox kora ce nioua upahyje je MecuHr.,

O0AMK 1 IHMEH3HjE nIoye

[lnowa je npasoyraona, aumensuja 210x300 wmm,
nebmune 4 M. JTumensuje no notpedu Mory 6uTH M
420x600 MM ca 1eG/BHHOM 6 MM,

Canp:xaj TekcTa, Bpeta M 00/IHK Cl0Ba

Ha nnouy ce ynucyje cnenehe:
®  TOAMHA M3rpajike MocTa (Ha npumep 2009-2010)

e Ha3ue usBohaua (y oOnuky: M3sohau: .. nasue...)

e HasuB  npojekthe  opranuzaumje  (IIpojexTanT:
...HA3MB...)

®  KOJ MOCTOBA Cd TEXHMYKHM pelletbeM (IMCro3HLM]a,
BE/IHYMHA PACMOHA MTJ) KOje NpeacTtaB/ba nocehan,
pelaKk MIM  W3Y3eTa [pPOjeKaT MM H3Y3ETHO
OCTBAPELE, HABOJM €€ M HME HHKehepa—
NpojeKTanTa KojH je u3paauo npojekar (y crenehem
00MNKY: NPOJEKTOBAD: ... HME U MpPE3nMe ...).

IMpumenuhe ce BenHMka IiTammaHa caoRa. Y3 HasuBe
u3sohauke M MpojeKTHE OPraHHU3ALUMje MOWKE CE YHETH M
ambnem. O npumerseHoM nHcMy (RHPHIHLA - TATHHUNA)
Ka0 M 0 BEJIMYHHH 1 00MuKY cnosa oyunhie MuHBECTHTOP
1o 100Hjamy HALPTA ILI0YE KOjH NpeUiake u3sohau.

[Monoxaj nnoue

[lnoya ce mocTaB/ka HAa BHIHOM, &TH HE [pEBMILE
H3JIOMEHOM MeCTy, WITO 3Hauu jJa Tpeba na Oyme
sawrtuhena on omrehewa caoGpahajem, BeaHKUM Bogama
u cmuno. Mero Ttako, mopa OwrH BaH nomamaja
3n0oHaMepHor  omrtehewa. Tlonokaj mioue  yTephyjy
3ajeiHuukM m3Bohau M HAMOpHM opraH y3umajyhu y
003Hp HaBelIeHe 3aXTeRe,

Hspana u yrpahusame

[lnoua mopa OMTH paBHa M I7IaTKa Ha CTPAHM KOjOM
HAEKE HA KOHCTPYKUM]Y. Buana nopiinHa moxe OuTH
HA MOrojiaH HauuH obpafjena, ¥ yrioBuMa niuo4e u3soje
ce pyne @14 mm. Ilnowa ce npuuspuifiyje Ha Gerom,
OJIHOCHO uenHK, nomohy 3aBpTHEEA Ca MPEYHHKOM BpaTa
@12 My u3pahieHX O]l CTAHAAP/HOT YelMKa 3a 3aBpTikE.
['nape 3apprieBa TpeOa 00paaMTH TAKO A4 CE BHIIC HE
MOrY OABpHYTH O3 noceGHor anara.

Material

Material of which the plate is to be made is brass.

Shape and Size of Plate

The plate shall be rectangular, 210x300 mm in size, 4 mm
thick. If needed, the size of plate may also be 420x600
mm, 6 mm thickness.

Inscription, Type and Shape of Letters

The following shall be inscribed on the plate:
e The year of bridge construction (e.g. 2009-2010)

s  The Contractor (in the following format: Contractor:
...name...)

e The Designer (Designer: ...name...)

e For bridges with a technical solution (layout, span
size, etc) that represents a special, rare, or outstanding
design or outstanding achievement, the name of the
engineer-Designer who developed the design is to be
stated (in the following format: Designed by: ...
Name and Surname...).

Capital block letters shall be used. With the Contractor’s
and Designer’s names, their logos may be inserted. The
applied script (Cyrillic - Latin), and the size and shape of
letters shall be decided by the Investor after receiving the
plate drawing proposed by the Contractor.

Position of Plate

The plate shall be put up on a visible, but not overly
exposed place, which means that it shall be protected
against damage caused by traffic, high water, and the like.
Furthermore, the plate shall be out of reach for the
protection against vandalism. The position of plate shall
be determined by the Contractor and Engineer together,
taking into account the given requirements.

Fabrication and Mounting

The plate shall be flat and smooth on the backside that lies
against the structure. The visible surface may be
machined in a suitable way. In the plate corners, @14 mm
holes shall be drilled. The plate shall be fixed onto
concrete, or steel, with bolts, thread root diameter @12
mm, made of standard steel for bolts. Heads shall be
machined so that bolts cannot be loosened without special
tools.
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Mepeme 1 nnahamke

3a pan no oBoj mosuuMj m3pohauy fe ce nnaruTH
YrOBOPEHH MayIUANMHH H3HOC KOjH MPeJCTABba MyHY
HAKHAJy 3a caB martepHjan, KopHiufieHy onpemy M pamHy
CHAry npema Habe[eHOM y oOMMY W campikajy paja ose
MO3ULMJE,

M3pana u 3ateapame cnojuuna Ha acdanry y3
AUMATALMOHE CrpaBe M Y3 HBHYHMAKE W BEHUE Ha
NEMIAYKHM CTazaMa

O6um u canpixaj pasa

Pan no osoj nosuumju cactoju ce y M3paaM MOQYKHHX
CHOJHHLIA Y3 HBHYILAKE CA FOPH:E H JI0HE CTPaHe, Kao H y3
BEHall NemaYyke crase, 0JIHOCHO y3 JOHnaTtaliHoHe crpaee,
H HBHXOBOM 3aTBapamy TPAjHO ETACTHYHHM OHTYMEHCKHM
THTOM, IITO Nojpasymesa obesbeherme cBux onepaumja y
BE3M €A M3pAJOM CHOjHMLA, HAOABKOM, TPAHCTOPTOM M
yrpahHeamem MaTepHjana 3a HelyHy.

Hssohewe panosa

Tpunukom u3pane 3aBpuiHor cnoja acanta Ha KonOBO3y
N0CTaB/bajy ce IeTBE 01 TBPAOT APBETa WHpuHe 1.5 UM 1
BUCHHE Ka0 3aBpIIHM CNOj, 4 y3 MBHUIAK CA TOPHE
CTpaHe W ¥3 BEHALl JIETBE O/ MCTOI Matepujana mupHHe 1
UM H BMCHHE jelHake YKynHoj nebmuuM acdarra Ha
newaukoj crasd. JleTBe OCTajy HA CBOM MECTY TOKOM
acantupama u yknawajy ce nowro ce acant oxiaam Ha
TEMOEpaTypy 3a yrpahuBame ruTa npemMa YOyTCTBY
npoussohaua ruta. Ilo pahewy neTBM KoHTakTHe
MOBPUIHHE NPEMa3yjy ce NpajMepoM M 3aTHM HCTYH-aBajy
THTOM, CBE Tmpema YNyrcTsy mnpouseohada rura. [Ipe
HAHOWIEHA MpajMepa CNOjHHLA CC MOpPA OUHCTHTH OfL
CBMX CTpPaHMX Te/la M OCYIIHTH Ba3ayxoM MOj
NpUTHCKOM. YrpaljuBame ruta cliejii HEermocpeaHo nocle
npajmepa. HM3pohau je jywan gma npubaeu  ox
npouseohjaya atecTe 3a MarTepHjal KOjH Hamepasa Ja
ynotpeu, Kao M YNyTCTBA 3a paj HA NPHNPEMH H
yrpahusawy TOr Marepujana W Jga MX GnaroBpemeHo
npeja Haa30pHOM OpPraHy Ha YBMI M CarmacHoCT.
Hamzopuu opran je myxan na saxresa on uzsohaua ose
JOKYMCHTE K0 M BHXOBY JA0CIEHY NpHMEHY.

Hagzopun opran he onfaumrtu cpaku npeaior koju
cMarpa HeoaroeapajyiuM OCHOBHO] HaMEHH, a To je
3aMTUBAKE CMOjHHULEC U oMoryhaBame ckynkama actana
Ge3z oreapawa nyxkoruna. Ilpu Tome rur mopa GurtH
OTIIOpaH Ha 4yname ruTa W Apyra owrehemwa on
caobpahaja. [TotnyHo 3aBpieHa CMOjHHLIA 10 BUCUHH He
CME OACTYMATH 01 OKOJIHE MOBPLUIHHE,

Mepetbe

Konuuuna koja he ce nnatuti uzeoljauy 1o yrosopenoj
jennnuunoj uenu je 6poj M' noTnyHo 3aBpuIeHe criojHALeE.
KaKo TO 0/100pH HaX30pHH OpraH,

13.10.8.

Measurement and Payment

For work under this item the Contractor shall be paid an
agreed lump sum amount that makes a full compensation
for all materials, used equipment, and labour, according to
the given scope and contents of works under this item.

Construction and Filling of Joints in Asphalt along
Expansion Joints and Kerbs and Cornices on Pedestrian
Walkways

Scope and Content of Works

The work under this item includes the construction of
longitudinal joints along kerbs on the upper and lower
sides, and along the pedestrian walkway cornice, and/or
along expansion joints, and their filling with durable
elastic bitumen putty, which implies the execution of all
operations related to the construction of joints,
procurement, transport, and placement of a joint filling
compound.

Execution of Works

During the construction of the finishing asphalt layer,
hardwood strips, 1.5 cm wide, and as high as the finishing
layer, shall be placed on the road surface, and along the
upper side of kerb and cornice, strips made of the same
material shall be placed, but 1 cm wide, and of the same
height as the overall thickness of asphalt on the walkway.
The strips shall stay in place during paving, and be
removed after asphalt cools down to a temperature
suitable for the placement of putty, according to the
Manufacturer’s instructions. After removing strips, the
contact surfaces shall be coated with a primer, and sealed
with the putty. all in compliance with instructions of the
putty manufacturer, Before applying the primer, joints
shall be cleaned from all foreign objects and dried with
compressed air, The placement of putty shall follow
immediately after the application of primer. The
Contractor shall provide compliance certificates from the
Manufacturers for materials he intends to use, as well as
instructions for preparation and placement of those
materials, and to submit them timely to the Engineer for
perusal and approval. The Engineer shall demand these
documents and compliance with them from the
Contractor.

The Engineer shall turn down any proposal that he may
consider inadequate for the basic purpose, and this is the
sealing of joints and ensuring the contraction of asphalt
without cracking. Also, the putty shall be resistant to
ravelling and other traffic-induced damage. A fully
completed joint shall be flush with the surrounding
surface.

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of m' of completely
finished joint as approved by the Engineer.
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13.11.

13.11.1

[Tnahame

3a konuunny yrephieHy Ha onucaHn Hauue n3sohauy he
C¢ MIAaTHTH M0 YroBOPEHO] jeAMHHYHO] LEHH Koja
NpeACTaB/ba MYHY HAKHATY 33 CBE HABENEHO Y 0OHMY
panora oBe Tauke TeXHHYKHX yCIIoBa.

IToceGHM pagoBu

VYrpahupame NIacTUYHHUX LUECBHM Y MEWIauke (peBH3HOHE)
CTa3e npeMa MpojexTy

O6um 1 canpxaj pana

Pan no omoj nosnumju cactoju ce y yrpahusamy
MITACTHYHHX LUCBH ¥ NCIIAYKE, 0JHOCHO PEBH3IHOHE CTase
¥y M0MI0Ka] KAKO je TO AaTo MPOjeKTOM, IITO MoApasyMesa
obesbehere MaTepjana TPaHCNOPTA W paaHEe CHAre u
M3BPILUIEHE CBHX OMNepauuja MOHTXKE, (PUKCHpama u
OCHIypaha npojjasHoCcTH LEBH.

Marepujan

[TnacTuHe ueBH Mopajy OMTH 0/ KBATMTETHE MIacTHKe,
Oe3 MexaHuykux owrehema (MyKOTHHE, ONaAMarke
ueuua). llepn mopajy 6utn ca "mydom". Jlebmuua 3una
Tpeba na omoryhu npujem Tepera on Gerona M acdanra
M3HA/ LIEBH M je/IHAKO Nojie/seHor onTepeliera Ha cTasn y
n3Hocy oa 3 kN/M. HocuBocT uesn fokasyje ce atectoMm
npou3eohaya KojH ce MOJAHOCH HAI30PHOM OpraHy Ha
onobperse. Marepujan oj1 Kora je ues uspalena Tpeba na
Oy/lle HeOCeT/HMB HA CACTOjKE LEMEHTA M arpecMBHe
MatepHje.

H3rohewe panosa

LleBu ce nonaxy y npojextoBaHu nonokaj u QukcHpajy
Tako ja ce wusberHe HHX0BO "HCOnHBaBame" Mpu
yrpahjusay Getona ucnyne. Ha cactapiyma ce noeesyjy
Myom, npexo kora ce nenM Tpaka 3a OCTBApEHE
HEMPONYCHOCTH,

Ha kpajeBuma nemaykux (peBM3MOHMX) CTa3a LIEBH ce
MOpajy 3aTBOPMTH TIACTHYHMM 3aTBAPAYMMAE, KOJM Ce
mMopajy ocurypatu ofi kpahe. 3ateapaun Tpeba na umajy
apeHaxkHH 0TBOp Ha aHy. [lpoxomHoct yrpaljene uesum
Mopa ce 00e30eMTH No Uenoj Ay:KHHU 011 Kpaja 10 Kpaja
€Tase, OJHOCHO O4 laxra o IaxTa, axko CY HCTH
npeasuljenn.

Ha mectMma maxtoBa MOpajy [M0CTOjaTH ApeHLKHE
NNAcTHYHE UeBH 50 MM, MOCTAB/kEHE Y HAJHINKO] TAYKH,
Tako /1a BUPE HCMO KOHCTPYKIMje 3a Hajmarse 10 oM.

13.11.

13.11.1

Payment

For quantity determined in the above-described way, the
Contractor shall be paid at the agreed unit price that
makes a full compensation for all mentioned within the
scope of works under this Sub-Section of the Technical
Specifications.

Special Works

Installation of Plastic Pipes in Pedestrian (Inspection)
Walkways as Designed

Scope and Content of Works

The work under this item includes the placement of
plastic pipes in pedestrian, and/or inspection walkways in
the position as indicated in the Design, which implies the
provision of materials, transport, and labour, and the
execution of all operations on the assembling, fixing, and
ensuring the free passage through the pipes.

Material

The plastic pipes shall be made of high-quality plastic
material, without mechanical damage (cracks, broken
edges). The pipes shall be socketed. The thickness of wall
shall ensure the pipe to receive load from concrete and
asphalt above it. and evenly distributed load on the
walkway at the rate of 3 kN/m. The load-bearing capacity
of pipes shall be proven with the Manufacturer’s
compliance certificate which shall be submitted for the
approval of the Engineer. The material from which the
pipe is made shall be resistant to cement components and
aggressive substances.

Execution of Works

The pipes are placed into designed position and fixed to
avoid their “surfacing” during the placement of concrete
fill. They shall be joined together over spigot-and-sockets
joints, taped over to ensure watertightness.

At the end of pedestrian (inspection) walkways, the pipes
shall be closed with plastic caps that must be protected
against theft. Caps shall be provided with a drain outlet on
the underside. A free passage through the pipe shall be
ensured in its full length from one end to another end of
the walkway, i.e. from one manhole to another, if they are
foreseen.

At the points of manholes, there shall be plastic drain
pipes, 50 mm diameter, placed at the lowest point, so as to
protrude under the structure by at least 10 cm.
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13.11.2.

[Tpu GeToHupawy OKO LIEBH HAa KOHTAKTY €A MIAXTOM, LIEB
Ce MOpa 3alTHTH Oj npoaopa OETOHa MOroJIHOM
ONJIaTOM, & YKOIMKO OETOH MNak Npojpe y Lee, Mopa ce
N0oC/Ie CKHAAMa OIaTe 0ACTPaHuTH, Mo MoryheTBy 0K je
Jjow ceex. TToepuinna GeToHa Mopa ce npemasati Bpyhim
DUTYMEHOM, M0OC/IE NOTIYHOT CYlleHha feTona.

Mepeme

Konuuunna koja he ce nnarutu m3sobhauy no yrosopeHoj
jenuHuuHOj uenu je Opoj m' yrpaeHux 1eBu mepeHo
0106peHo Ha IHIY MECTA 01 CTPAHE HAJ30PHOT Opraua.

[Tnahawe

3a xonuuuny yTepheHy Ha OMMCaHM HauuH u3sohauy he
CE INIAaTHTH MO YroBOPEHO] jEAMHMYHO] LICHM Koja
NpeCTaB/ba MyHY HAKHALY 3a caB MartepHjal, onpemy u
pal Ha HabaBum, TpaHCNoOpTy U yrpaluBamy LeBn mpeMa
HaBeeHOM Y 00KMMY pana oBe Tauke TeXHHUKHX YCI0Ba,

3aWTHTHY NpeMa3 GeTOHCKUX MOBPIIHHA

Ofum ¥ caupxaj pana

Hanoweme 3amtuTHor npemasa Ha GeTOHCKE NOBPLIMHE,

H3soliewe panosa

[pernen, cuumarme u yrephusame o6uma uHTEpBEHUMjA
00aBsba u3BOhaA Yy NPUCYCTBY OATOBOPHOT PYKOBOAMOLLA
panoBa U HCTe NOAHOCH HAMB0PHOM OPTaHy Ha 0l00pebe.

3awTuTHH npemas GETOHCKHX NOBplIMHA Tpeba M3BecTH
cpeacTBoM noa Hazueom: "Cukarapa-680C" npouseolhaua
"CHMKA", Illpajuapcka ¢ THM 1a CE MOXKE W3BECTH W
3AIUTHTHY nNpemas Jpyror npouseohaua MCTHX MM
00/bUX  KapaKTEPHMCTHKA, INTO MOMANEKE  OA0Opemy
HagsopHor oprada. OBo je marepujan Ha akpHIHO|
OCHOBHM KOjM Tpefa amnMLMpaTH y Ba cloja Tako ja ce
aobuje 3awTuTHH QUM cpemme nebmune o 0,23 MM,
ANMUMpaie HABEJIGHHX CII0JEBA BPUIM CE MPHMEHOM
MHIITO/bA 33 HAHOIICH:E NpeMasa.

Hanowemwy HapeneHor npemasa tpeba jna npeixoam
obpana, panuje HcrneckapeHe OETOHCKE MOBpIIMHE,
Wnaxmi - Macom noji HasuBoMm "Cuka Mowno Ton-620",
Takohe npoussohaya "CHKA", IlIsajuapcka nnu apyror
npon3sohaya MCTHX MMM GOBMX KAPAKTEPUCTHKA, IUTO
nojviexe oa0dpemy 0/l cTpaHe HamiopHor opraxa. Osaj
NocTYNaKk je HeomxofdaH ja OM ce 3a HaHOWEHE
3AIUTHTHOT MpeMa3a A00MNna NMOTIYHO PaBHa M raTka -
rnetoeana noepiunHa. Hanomeme oBor Marepujana spuu
ce yobuuajeHuM MNOCTYNUMMA KOjH Ce MpUMERY]y TpH
TNETOBAKY MNOBPIIMHA DETOHA.

During concreting around the pipe at its contact with the
manhole, the pipe shall be protected against the
penetration of concrete with suitable formwork, and if
concrete gets into the pipe anyway, it shall be taken out
after removing formwork, while fresh if possible. The
surface of concrete shall be coated with hot bitumen, after
concrete has dried completely.

Measurement

The quantity to be paid to the Contractor at the agreed
unit price shall be the number of m' of placed pipes
measured and approved on the site by the Engineer.

Payment

For quantity determined in the above-described way, the
Contractor shall be paid at the agreed unit price that
makes a full compensation for all material, equipment,
and work on the procurement, transport, and installation
of pipes according to the scope of works under this Sub-
Section of the Technical Specifications.

Protective Coating of Concrete Surfaces

Scope and Content of Works

The application of a protective coating on concrete
surfaces.

Execution of Works

Inspection, surveying, and determination of the scope of
work shall be performed by the Contractor in the presence
of the responsible work manager and submitted for the
approval of the Engineer.

The protective coating of concrete surfaces shall be
applied using "Sikagard-680S" agent, produced by
"SIKA", Switzerland, or using a protective coating of
another Manufacturer, but of equivalent or better
characteristics, subject to the approval of the Engineer.
This is an acrylic-based coating that should be applied in
two layers, to obtain a protective film of the mean
thickness of 0.23 mm. The application of mentioned
layers shall be performed with a special gun.

The application of the coating shall be preceded by the
treatment of previously sanded concrete surface with
"Sika Mono Top-620" smoothing coat, produced by
"SIKA", Switzerland, too, or using a product of another
Manufacturer, but of equivalent or better characteristics,
subject to the approval of the Engineer. This procedure is
necessary for the application of protective coating in order
to obtain a completely flat and smooth — skimmed surface.
The application of this material shall be performed with
usual procedures applied for the skimming of concrete
surfaces.
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O6a nasenena marepujana, " Cuxarapa-680C" u " Cuxa
Mono Ton-620", ocum Hanpen HasedeHor, Tpeba
NPHMEILHBATH My CBEMY [peMa YCIOBHMa Koje
nponueyje npoussohay.

YnotpeOmenn Mmarepujan 3a  npemase Mopa OHTH
NOCTOjaH W OTNOPaH HA BPEMEHCKE YCIIOBE, ankanuje u
cTapeme.

Ilpe HaHomewa 3AITHTHOr mpema’a, OeTOHCKA
MOBPIIMHA MOpa OMTH NOTNYHO cyBa, ouumbena u Ge3
TMpaliHHE,

Mepeme u nnahame

Konuuuna, koja he ce nnatuti ussohauy no yrosopetoj
JemvHMuHO] UeHH, Koja je jata 3a M® npeMazoM
sawtnhene GeToHCKe NOBpIIHKEE, YTBpAMhE ce HA OCHOBY
3aMMCHHKA O HM3BPIUEHHM paJOBMMA, OBEPEHHM M
0100peHHM 0/l CTPaHE HAT30PHOI OpraHa.

VrosopeHoM jesMHMYHOM lLieHOM oOyxBahien je cas
notTpedan Matepujan, KOpHINYEHe Anata, TPaHCTIOPT W
paj Kao M notpebHa pajaHa ckena 3a NPHCTYN BETOHCKUM
MOBPUIHHAMA.

Both above-mentioned products, "Sikagard-680S" and
"Sika Mono Top-620", apart from above-mentioned
specifications, shall be applied fully in accordance with
the Manufacturer’s instructions.

Material used for coating shall be durable and resistant to
weather conditions, alkaline substances, and aging.

Before applying protective coatings, the concrete surface
shall be completely dry, cleaned, and dust-free.

Measurement and Payment

The quantity to be paid to the Contractor at the agreed
unit price given per 1m” of the concrete surface protected
with the coating, shall be determined based on a protocol
on performed works verified and approved by the
Engineer.

The agreed unit price shall include all necessary materials,
used tools, transport, and work, and necessary working
scaffolds for the access to concrete surfaces.
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15.1. Cuctem 3a n0jaBy moxapa u IETEKLHM]y racosa

15.1.1

Onuwre

HMucranaumja u onpema cuctema fojase noxapa tpeba y
CBEMY [ia Ce HCTOPYYH M M3BENE IIpemMa NpPHIOKEHHM
IJIAHOBHMA, TEXHHYKOM OIIHCY, MPEAMEpY U NpeapauyHy,
OBHM TEXHHYKHM YCJIOBMMA H Y CKNy ca PaBHIHHKOM
O TEXHHUYKMM HOPMATHBHMa 3a CTa0HIHE HHCTanauuje 3a
nojasy nowapa ("CnysxGenn muer CPJ", 6p.87/93) u
CXOMIHO 0100peibY HAI30PHOT OpraHa,

HMucranaupone  kabnoe mnonaratm  y  cnyimreHoM
nnadony, AyMIoM nofy, no KaGnoBcKuM peranuma
HCK/BYUHBO  HAMEHCHMM  CHTHAIHMM, J0JABHHM W
TEeKOMYHHKALUHOHHM  HMHECTanauWjaMa, Ha  3HOy
npuuspuwfiene ofyjMuLaMa, vy UeBMMA HCMOX ManTtepa
HAMEH:EHHM CaMO 3a HHCTATALIM]Y 34 /I0jaBy MoXapa.

Ipu npuuspiuhety HHCTATALMOHHX kabnosa
obyjmuuama, kabn Tpeba na Oyae Tako NONONKEH HA 3MA
Aa HH]e H3M0KeH MeXaHH4koM omrehemy u ma je wro
Mame ynaaene. Pactojame m3mely ofyjmuua 3asucu on
crnosballiber npevHuka kabna, w To pactojame Hajuewmhe
HzxocH o 30 go S0um.

Hnac-mque HHCTANMALIHOHE LIEBH 3a nonarame
HHCTANAUHOHKUX kaboBa Y 3H10BHMA [I0CTABIBA]Y CE TAKO
la y mnoTnyHocTH Oyny NOKpHBEHE LENHM  ClI0jeM
3aBpluHe ofpane 3uaa.

KabGnoscke perane 3a nonarame CHrHamTHHX, JOJABHHX M
TENEKOMYHHKALHOHMX HHCTANAlHja MOHTHDATH Mpema
YNyTCTBY npoussofaua, Bogehu pauyna o yeknahenocTu
ca octanuM HHcrananmjama. Cee MeTanHe kaGnoBcke
peraie MehycoOHO ranBaHCkH MOBE3aTH M YIEMJ/BMTH Ha
JAUTHTHO y3eMibete objexara.

3a nonarame HHCTAMAUMOHMX KabnoBa y AYIIH MOX
KOPHCTHTH JIHMEHE KaHalHle ca noTpedHUM npubopom.
Kabnosu nojape nowapa y oxasocy Ha  enekrpo-
EHEPreTCke BOJAOBE MOpajy OMTH MONOKeHH y nocefHa
1N0Jba BHILENENHOr KaHana, P TOMEe pacTojabe Tpeba na
Oyne Taxkso f1a He NOCTOJM ENEKTPUUHH YTHIA] eleKTpo-
€HEPreTCKHX BOJAOBA HA HHCTAIAIH]Y 32 [0jaBy nokapa.

apanenso nonarame uHCTananmje mojase nokapa ca
CNIeKTPO-CHEPreTCKMM  BOJOBHMA Tpeba ualeraBath a
YKOHKO ce T0 He moxe u3befin, TpeGa ce npunpsasath
cneneher ynyrcrsa:

— Ha l0um o TaBaumue nocTaBibajy ce BONOBH
TenedjoHcke M MHCTANALM]E 32 0jaBy NoKapa

= Ha 10um Mcnoj NpeTxooHMX HOCTaR/BAjy ce caTHa,
HHTep(OHCKA U Apyre TeneKkoM. HHCTanauuje

— na 10uM HCnoa TMPeTXOAHMX MOCTaBLAjy ce
€JIEKTPO-EHEPreTCKH BOIOBH.

15.1.

15.1.1

Fire alarm and gas detection system
General

A fire alarm system with equipment shall be supplied and
executed in accordance with attached plans, technical
description, Priced Bill of Quantities, these Technical
Specifications and Rules on technical norms for fixed fire
alarm installations (Off. Journal of FRY, No./93) and
subject to the approval of the Engineer.

Installation cables in a fire alarm system shall be placed in
ceiling voids, false floors, on dedicated cable trays for
signal, alarm and telecommunication installations, clipped
on walls, and drawn in dedicated pipes in mortar.

Installation cables to be clipped on walls shall not be
exposed to mechanical damage and shall be as little eye-
catching as possible. Clip spacing shall depend on cable
outside diameter and shall not exceed 30 to 50cm.

Plastic pipes for installation cables in walls shall be fully
covered with an entire layer of wall finishing materials.

Trays for signal, fire alarm and telecommunication
installations shall be mounted as instructed by the
Manufacturer in harmony with other installations. Metal
cable trays shall be bonded and earthed to building
earthing system.

Within false floors, installation cables shall be laid in
sheet metal troughs fitted with the accessories required. In
relation to power cables, fire alarm cables shall be laid in
dedicated sections in a multiple trough at the distance
which will prevent interference,

Parallel running of fire alarm wiring and power lines shall
be avoided. If this is not possible then the following
instructions shall be observed:

—  telephone and fire alarm installation shall be fixed
10em below ceiling

—  clock, talk-back and other telecommunication

installation 10cm below these

= power cables 10cm below the preceding ones.
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Vkpwrame kabnopa Jojase noxapa ca  eNeKkTpo-
CHEePreTCKHM BOJOBHMa Tpeba MialeraBaTH a ako je To
HeusDexkHo Tpefa ra W3BECTH MOA MPaBHUM  YIJIOM.
Pactojare mamelly nomeHyTux BomoBa y OBOM ciyuajy
Tpefa fa W3HOCH MMHHMMANHO l1M, 8 8K0 0BO OJCTOjaibe
He MOxe na ce ocreapu u3melly BomoBa ce craspa
H30/1aUHOHA oaTora Aef/bHHE HajMarbe IMM.

Hanajarme cuctema eneprujom mopa OMTH M3 1Ba H3BOpA.
Ilpen  wu3BOp je enexkTpHYHA Mpexka, a ApYrH
akymynatopcka Garepuja. 3a n10BOI eHepruje Mopa OHTH
ynorpe6/beHO  OIBOjEHO CTPYjHO KOO C noceBHo
O3HA4YeHUM ocHrypadeM (upseHa 6oja).

Pazsoane kyTWje M opmapu crafHnHe HHCTalauuje
Mopajy GHTH 03Ha4YeHH UpBeHOM B0joM.

Enementn 3a nowapuo y30ywHBame (CHpeHe, 3BOHa,
namne, O/beckanuue) MoOpajy ce  pasnMkoBaTH O
ereMeHara 3a ocrana yibymuBama, EnementH 3a
y30ymHBame Mmopajy OuTH upBene Goje wiM  ca
HATIHCHHM MIoYHLAaMa "noxkapHa y30yHa".

Bpoj nosesnBaiba (cnajama) tpeda na Oyme mrTo matsu, a
CBAKO Crajame H3BEACHO JIEMJBEHEM MIIH  CIIOjHHM
MOIYTHMA. Kabnosu H NPOBOHHLIK 3a
JaBibaye/NeTeKTOpe [OMApa MOy C€ CHAJaTH camo y
JaBeauy/neTeKTopy.

Ha wu3soauma 3a nmpukbyuerwe ypehaja Tpeba octaBuTH
JIoBOJbHE Oy#uHe kaGnosa. Mspomn npoBoanuka 3a
NPHKBYYEHE HA MOJHOK|E jaB/bavya/NeTeKTopa Mopajy
OuTH MUHUManHO 30uM.

PyunH japibauu MOHTHpAjy c¢ Ha BHCHMHM on 1,5M on
HHBOA MOJa, Ha JIAKO MPHCTYMauyHHUM MeCTHMa, Ha
EBAKYALHOHHM MYTEBHMA HITH CTEeNEHUIITHMA.

[Mo w3panu uHCTanauuje oJHOCHO monarawa kabGnosa,
u3sohay je myxan na u3BpwM  ofeneikaBare HCTHX
nomohy onrosapajyhux MeTanHuX NpcTeHoBa.

Ilpecex ynorpeGmennx kabnoBa mopa Gutd onaGpan
TAKO Ja OIroBapa MOTPOIIKH CTpyje YIoTpelibeHux
ypehaja u  3axTeBHMa |y [OMIEAy  MaKCHMAIHO
JI03BO/LEHOT ENEKTPHYHOT 0TNopa NHHHje. [pecek Boma y
kabny He cMe GUTH Mamwk o1 0,6MM.

Ornop u3onauuje uimely Boja W 3eM/be MOpa HIHOCHTH
Hajmame 500xL). 3a Meperbe 0TIIOpa H30MALK]E HE CMe ce
ynotpeb/baBaTH MHCTPYMEHT Ca HAMOHOM BulikuM on S0B,
OCHM aKO CY CBH JIeJIOBH CTAOH/IHE HHCTANALM]E 0BOjeHH
01 Boaa W kabna.

Crossing of fire alarm wiring and power lines shall be
avoided. If unavoidable they shall cross at the right angle.
The distance between them shall be minimum lem and in
case this is not possible then an insulating bed minimum 3
mm thick may be inserted.

The system shall be supplied with power from two
sources: electrical mains and back-up battery. A dedicated
circuit with a specially marked fuse (red) shall be used for
power supply.

Fire alarm panels and cabinets in the fixed installation
shall be red.

Fire alarm elements (sounders, bells, lamps, flashing
lights) shall differ from other alarming components, These
shall be red or carry inscription plates with “fire alarm”
lettering.

Joints (bonds) shall be minimum in number. Each bond
shall be effected by soldering or with splicing modules.
Cables and conductors for call points and detectors may
be bonded only in them.

Cable terminals for connections to devices shall have
sufficient lengths. Terminals to be connected to call
point/detector bases shall be minimum 30cm.

Manual call points shall be mounted at 1.5 m above the
floor, at easily accessible places, along routes of
evacuation or on staircases.

The completed installation and the cables laid shall be
marked with appropriate metal rings by the Contractor.

Cable cross sectional area shall be selected to cater for
power consumption of used appliances and to meet the
required maximum allowable electric resistance in the
line. Conductor section in a cable shall not be below
0.6mm.

Insulation resistance between a line and earth shall be
minimum 500k, It shall not be measured with an
instrument operating at a voltage above 50V, unless the
fixed installation is separated from the line and the cable,
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1512,

15.1.3.

[Tocne  nosesuwBama  onpeme  Tpeba  MIBPIIMTH
(YHKLHOHANHO HCTIMTHEAE CTAOMIIHE WHCTANALM]E, IPH
4YEMY CE MOpa MCMHTATH paj cBakor yrpahjeHor enementa:
CBAKOr  JaB/ba4a/NeTEKTOpa, CBAKOr  eleMeHTa 2a
y30yH:HBate i CBHX eeMEHATa 3a NPEHOC CHIHATA, Kao H
paj JojaBHE LEHTpale M CBa YNpap/barka Koja OHa
obaB/ba.

Cpa wcnuTHBama Mopajy aa Oyay obabbeHa Ha
3310BOBCTBO  HAA30PHOT OpraHa M CBH  PE3yITaTH
HCMHUTHBAKA C€ [MOJHOCE HAN30pHOM OpraHy Ha
onobpeme.

[locTapbame TAYKACTHX JAETEKTOpA

Pactojame wu3amelly nerektopa W 3M10Ba, BHCOKOD
HAMEIlTaja MIH YCKIanHIITeHe pole He cMe DHTH Malbe
on 0,5M, OCHM YKOJHKO C€ pajii O XOAHHUHMA, KaHaTIHMa
HITH CITHYHHM Jie1oBMMa 00jeKTa YHja je IUHpHHA Makbka o1
Im.

YKONUKO Ha TaBaHWLIM MOCTOje IPefle HIHM BEHTHIALIHOHM
KaHAIM KOJHM Cy OIl TaBaHHLE YAa/beHu He BHiue on 0,15m
oHna Oo4HA YNAIEHOCT 10 jaB/bavua Mopa OHTH Hajmarme
0,5m.

AKO Ha TABaHHLIH MOCTOjH BEHTHJIALHOHH OTBOP, jaBJbay
Ce MOpa NOCTaBHTH Ha HajMame 0,4M 01 TOr oTBOpa.

Y npocropujama ca MpoBeTpaBameM, y KojHMa cy
BEHTHALHOHH OTBOPH NOUMpPaHH Ha GOUHHM 3MA0BHMA,
JaBJbauu ce MocTas/bajy Ha HajMarme 1,5M ox THX oTBOpa,

lNocTaBbame jaBibada Ha TABAHHMILY TAIEpHie M3IBOAM Ce
TaKO WITO Ce jaBjbay JIOUHPA Ha JabHHK on 1/3 wupuue
rasuiuTa rajiepHje, MepeHo o cio0oIHOr Kpaja rasuiiTa.

JlojaBHa uenTpana

Hojapna uenTpana mopa OMTH agpecaluina, NOCTABIBEHA
y MeTanHo kyhuiute 3a HasuaHy MOHTaxy, koje mopa
OHTH MexaHHukH 0Tnopuo, omoryhasaTH mperneasoct
CBMX MHAMKaTOpa H oHemoryhasatH HeomnamheHo
pYyKOBalbe.

Llentpana mopa umarti mMoryhHOCT mporpamupama npH
4emMy Ce 3anajy Ha3MBH Ha CPIICKOM je3MKY, CBA BpeMeHa
yekara M uisubara, pexuM pata naH/uoh, u cBM ocTamH
noTpedHH MapameTpy ¥ TO 3@ CBAKH ACTEKTOP, MOAY] H
30Hy nocefHo.

LenTtpana mMopa GHTH KOMIUIETHO ONpeM/bEHA HANA|aibeM
on 230V/50Hz, ca yrpahenuM nymauem 3a akymynarope,
sawepenum  JIIJT  aucnnejeM  ca  no3afiMHCKHM
ocsetsbemenm, JIEJ] nuomama wu tactatypom  3a
yhpaBkalee W nporpaMuparme (Ha MNpeimsoj CTpaHu
LEeHTpane).

1512

15.1.3.

Fully bonded equipment in a fixed installation shall be
subjected to functional tests and the operation of each
component — manual call point/detector, alarm component
and signal transmission components, as well as of central
unit and all its controls shall be tested.

All tests shall be completed to the satisfaction of the
Engineer and all test results shall be submitted for the
approval of the Engineer.

Mounting of Spot Detectors

Distance of detectors from walls, high pieces of furniture
and stored goods shall not be smaller than 0.5m, except in
corridors, shafts or similar openings in building fabric
whose width is less than 1m.

If beams or ventilation shafts are not more than 0.15m
away from the ceiling, then side distance to a call point
shall not be less than 0.5m.

If a ventilation shaft exists in ceiling, a call point shall not
be fitted closer than 0.4m to it.

In ventilated rooms with grilles in side walls, call points
shall be mounted not closer than 1.5m to these.

Call points shall be mounted onto a gallery ceiling at the
distance of 1/3 of the gallery treading width measured
from its free edge.

Fire Alarm Control Unit

The control unit shall be addressable, in a mechanically
resistant metal housing, for wall-on mounting with well
visible indicators and unauthorized handling prevented.

It shall have a programmable option for incorporation of
names in Serbian, of holding times, day and night
operation and of all other parameters for each detector,
module and zone.

The control unit shall be fed with 230V/50Hz power, and
have an inbuilt battery charger, a multiline LCD display
with background lighting, LEDs and a keyboard for
control and programming operations (on the front),
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IlenTpana mopa wumary u3nasze 3a aee agpecabuine
netbe, penejus HO/HI u3nas 3a ciyyaj onwrer anapma,
penejun HO/HLI u3nas 3a ciyuaj onwre rpeluke, Hinas 3a
Aunnjy ca napanensnm JIJ] nuennejuma, wsnas ca 24
BJLl (no jenan ¢ukcan u pecerabunan) 3a cny4aj 1a ce
HEKH MOJY/IH He Hanajajy JHPEeKTHO ca NEeTIhe, H HaNas 3a
CEPHJCKH IITaMNaY,

Llentpana Mopa umatu moryhiHOCT Nojasama yaabeHor
("napanennor") JILI nucnneja koju HCmHcyje Ha expany
HeTe MH(OpMalMje K0 M UeHTpana, kao W Moryhuoct
[0BE3WBAKA €A AYTOMATCKHM TeNe()OHCKHM N0jaBHHM
anapaTom.

[Moxaprna y30yHa (anapm) MOpa ce CHrHATHIHPATH
CBET/IOCHO M 3BYYHO Ha J0jaBHO] LEHTPanH. 3BY4HH
curHan y30yde (anapma) Ha UeHTpanM Mopa ce
Pa3IHKOBATH [} 3BYYHOT CHIHana KBapa
(HEHCIIPABHOCTH).

Lientpana wmopa OMTH MCHOpY4YeHA €A KOMILIETHHM
YAOYTCTEOM Ha CPICKOM JE3HKY, K0 H IUIACTHOHLUHPAHKM
YNYTCTBOM Ha je[IHOj CTPAHM HA CPIICKOM jE3MKY KOje ce
MOHTHpA Ha 3un mopen uexrpane. Ha nojasuy uentpary
MOpa C€ MOCTABHTH HATIHCHA IUIOHMLA C MOAAlHMA O
Npox3Bofauy, THICKO] O3HALM LEHTpane, TOJHHH
nponsBoitse, (adpuukom Opojy u Opojy yeepema o
KBATHTETY.

The unit shall have terminals for two addressable loops, a
relay NO/NC terminal for a general alarm case, a relay
NO/NC terminal for a general fault case, a terminal to the
line with parallel LCD displays, a terminal to 24 VDC
(one fixed, one resettable) if some modules are not fed
directly from loop, and a terminal to series printer.

The control unit shall have an option to add a distant
("parallel") LCD display that will show the same data as
the unit itself and an option to be connected to an
automatic telephone alarm set.

Fire alarm shall be signalled both by light and sound on
the control unit. Sounds (alarm) on the unit shall differ
from an audio signal of fault (defect).

The control unit shall be accompanied with a manual in
Serbian and instructions printed on a single sheet of
plasticized paper to be hung on the wall next to it. The
control unit shall bear an inscription plate giving data on
the manufacturer, type identification, year of manufacture,
factory number and reference number of the quality
statement.

15.1.4 Mepemwe 15.1.4 Measurement
Tayna cneuudurxanuja yrahene onpeme u yTpoweHor The exact measurement of installed equipment and used
marepujana yTephyje ce Ha ocHOBY rpaljeBMHcke Kibure u material is determined based on the measurement book
rpaeBHHCKOr  JHEBHMKA NOTNHCAHOT OO  CTpaHe and the construction journal signed by the supervisor, in
CYMepBH30pa, npeMa MpeaMepy, W Kako To 0300pH accordance with the Bills of Quantities and as approved
HAN30pPHH OpraH Yy cKIaay ca MpojeKTOM H OBHM by the Engineer in accordance with the Design and these
TEXHHUYKHM YCIOBHMA, Technical Specifications.

15.1.5 [Inahamwe 15.1.5 Payment
IInahawe yrpahiene onpeme u maTepujana Bpum ce Payment of installed equipment and material is executed
npema ueHama ytephenum VYrosopom H  Mepemy according to the prices determined by the Contract, and
0100pEHOM 011 CTpaHe HaJ30pHOT OpraHa the measurement approved by the Engineer

15.2. Hucranauuja pauyHapcke mpexe (MIT Buaeo 15.2. Computer Networking (IP Video Monitoring)

Hajazopa)

Llenokynsa wHCTANAUMja  CTPYKTYpHOr  KaBloBckor
cHcTema npeisruheHa OBHM NpOjekTOM MOPA CE H3BECTH Y
CBEMY MpEMa OBHM TEXHHYUKHM YCIOBHMA, MpeaMepy H
npedpadyHy, upTe:kHMa W MehyHaponHoM craspapmy
MCOMELL 11801, u cxoauo onobpemy on cIpaHe
HAI30PHOT OPraHa.

The structural cable installation in this project shall fully
comply with the technical description, these Technical
Specifications, Priced Bill of Quantities, drawings and the
international standard ISO/IEC 11801, and subject to the
approval of the Engineer.
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Ilpe nouetka panosa u3zeoljau je gywan na npeuusHo
ompenu W obenekM NOMOKA] CBHX  eleMeHaTa
TPOjEeKTOBAHOr cHcTeMa  (YTHUHMUE, AMCTPHOYLHOHE
opMaHe, aKTHBHY Onpemy, kafoBcke kauane u jp.).

hTP xaGnosu ce Ha jeHOj cTpaHH 3aBpuIaBajy Ha MaHETy
Y OPMaHY & Ha ApYroj CTpaHH Ha yTHYHHUUM PJ45, u y
cy4ajy wupMoBaHuX kaGnoBa MOpajy ce Ha MponHcaHH
HaUYHH Y3EMIBHTH.

hTP ka1 ce He cMe NpeKHIaTH H HACTABBATH.

hTP kaGn ce nposnayu Kpo3 kamanuue, kpos pebpacto
LIPEBO YKOMAHO ¥ 3HJ, KPO3 KaHale MOJHOr Pa3Boia HIIH
ce npuyspwhyje o0yjMHLAMA 33 3171, HA HAYMH KaKO je
npojekTom npensuljeHo.

hTP xaGn ce npu nposnavery u npusspwhnBamwy He cMe
Y30YHKHO YBHJATH, BE3HBATH Y YBOP, I'EUMTH, HHTH Ha
Ouno  koju  apyrm  HauHH  owreTHTH. MexaHuuka
ontepehewsa hTP kaGnopa npunukom npoBnauera
ONHOCHO MONarawma He CMejy Na Mpekopave BpeaHOCTH
jlaTe y TeXHHYKMM KapaKTepHcTHkama kabnoea aator
npoussohaya (cuna 3aTesama NPHIHKOM MpOBavelha,
NoNynpeuHKuK CapHjama uta.)

hTP  xabnosn ce nocTasmajy BeprukanHo WM
xopusoHTanto. Koco nocrasmare hTP kabnosa uuje
JI03BOJBEHO,

hTP xabn ce He cMe nOCTaB/BbATH M NPOBNAYHTH y
61M3MHM M3ROpA TOMIOTE (TOMNOBOAM, pajujaTopH, nefiu
IPEjasIhLE) a aKo ce TO He Moxke u3behu OHaa H3BPIWIHTH
noTpedHy TONNOTHY H30NALHM]Y.

HMssan objexta ce xXTP kaGnoBu nposnaye xpo3 LEBH of
TEPMOIMIACTHYHE Mace npejisulleHe 3a Ty Hameny. llesu
3a nposnavetbe XTP kabnosa na orsopeHoM mpocropy (Ha
NpUMep MO CHO/BAllKLMM 3MIOBHMA 3rpana) Tpefa na
Gyny ornopue Ha atmocepeke yTuuaje (-35°C go +50°C
/ 95% penatusHe Bnare). ITocTamame OBHX LIEBH Ha
MECTHMA [HPEKTHE HHCOMNaLHje HHje [03BOJBbeHO. 3a
nojarame HMCnoi 3em/ee KOpHCTe ce crannapmaue IIBI]
win T1E uesy 3a TT kabnoseky kanannzaumjy.

hTP xabn ce ne cMe nocrasmatu y Gnusuuu ypehaja,
o0jexTa MM H3BOpa KOJH MOXE J0BeCTH 10 owTeherma
kabna.

Makcumanua nymuHa kabna y JIMHKY XOPH3IOHTATHOD
kabnupawa no crangapay UCO/MELL 11801 ue cme na
npefie 90m. Tloa nuHKOM ce noapasymeBa 1eo kabnoBekor
CHCTEMa Ol Je[HOr YTHYHOr MecTa Ha mnaueny 3a
Npecrnajamke 10 3HIHE YTHYHHIE,

Prior to commencement of the works the Contractor shall
determine and mark precise positions of all system
elements (power outlets, distribution boards, active
components, cable conduits ete).

One end of hTP cables shall terminate on a panel in
cabinet and the other end at RJ45 socket, while braided
cables shall be earthed properly.

An hTP cable shall neither be interrupted nor extended.

An hTP cable shall be drawn through troughs, a walled-in
hose, underfloor ductwork or clipped to wall as provided
in the design.

An hTP cable shall not be twisted along its length,
knotted, kinked or damaged in any other way. Mechanical
loads on hTP cables while drawn in or laid shall not
exceed the ratings specified by the cable manufacturer
(tensile force during drawing in, radius of bending etc.)

hTP cables shall be mounted in vertical or horizontal
positions. Positioning under an angle is not permitted.

An hTP cable shall neither be laid nor drawn near a
heating source (heating pipes, radiators, stoves, heaters).
If unavoidable, then heat insulation shall be necessary.

Outdoors, hTP cables shall be drawn through dedicated
thermo-plastic pipes. These pipes (e.g. on outer walls of
buildings) shall be weather resistant (-35°C to +50°C /
95% relative humidity). It is not permitted to place them
under direct sun rays. Standard PVC or PE pipes shall be
used for TT cables to be buried in the ground.

An hTP cable shall not be run near appliances, objects or
sources that may cause damage to it.

Maximum link length in horizontal cabling, ISO/IEC
11801 standard shall not exceed 90m. A link means a
cable section between a plug-in outlet on the panel and a
socket outlet on the wall.
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EnemenTn ctpykTypuor kabnupaima (opMaHH 3a cmeuntaj
NacHBHE M aKTMBHE ONpPeMe, HA3MIHE KAHATHUE aKo MX
MMa, YTHYHHIIE), NOCTAB/LA]Y C€ Ha HauMH Oa obesbeme
(YHKUMOHATHOCT Mpeke 4@ Ja HCTOBPEMEHO He
Hapyllasajy aKTHBHOCTH Yy CKNaly ca HaMeHOM
TNpOCTOpHjE, ecTeTHKY mpocTopa (ycknalupame ca
ypeherem entepujepa) ura,

YTH4HHLE mocTaBlkaTH HAa BUcHHH 20 - 40uM on nona.
Ykoiuko ce kabroBcke kaHanuLe 360r 3axTeBa MpocTopa
10CTAB/bAjy HA 3HJ Y BHCHHH pAjiHE MOBpILHHE CTONOBA
(80 - 100um on noaa) yTHYHHIE Ce MOTY HHKOPIIOPHPATH
Y KaHanuue.

Pe3epea kojy je HeonxoaHo octaBuTy Ha Kkpajy kabna rie
ce MOHTHpa yTuuHuua je 10 um, a Ha xpajy rme ce
MOHTHpa maHen 3a npecnajamwe 30 um - 100 nm.

Oznmax no nposnauewy cBakd kaGn oGEIEKHTH HCTHM
Opojem Ha 06a kpaja (HanenHuuaMa).

Bpoj xabna Tpeba na oarosapa Gpojy yTHHHHIE Ha K0jo]
ce 3aBpluasa.

[lo nposnauewy hTP kabnosa, xabnobe ucnuTaTh Ha
Npexua W Kpatak cnoj. YKOIHKO MOCTOJH MPeKHj HIH
KpaTak cnoj, kabn uasyhu 1 3aMEHHTH HOBHM.

Cse kalnioBe KOjH CY WCMpaBHH HAKOH MOCTABILAMA
3aBPIUHTH  YTHYHHLOM, OJHOCHO HA hadeny 3a
npecnajatbe, Npema npojeKkTHO| JOKYMEHTALH]H.

[locrapmaie PJ45 koHekTOpa, yTHYHHMIA M naHena 3a
npecrajame H3BOAHTH NPOodECHOHANTHHM aNATOM.

3a nosesuBame 3MIHE YTHHHHLE M TEPMHHATHE Onpeme
(padynapa), ofHOCHO Mpecnajaibe NaHena 3a npecriajame
H AKTHBHE OllpemMe KOPHCTHTH ojroBpajvhe kaGnose 3a
Npecnajarbe NPONHCAHNX AYKHHA (Max Sm).

Ilpy nMpeKTHOM Mojarawmy y 3MI, NAPANeNHO NojIarame
kab/oBa CTPYKTYPHOr Kab/IOBCKOT CHCTEMA Ca elIeKTpo-
€HEPreTCKHM  KabNoBHMAa BPIIMTH HA  MHHHMATHOM
pacrojay oa 20um, oamocHo 10 um ako je kabn
CTPYKTYPHOI CHCTEMA EKPAHM30BaH (LIHPMOBaH)

Kabnosu crpykTypHor kabnoBckor cucrema ce Mory
NOJIAraTH 3ajelIHO €A ENEeKTPO-EHEPreTCKUM KkabloBHMa
KPO3 [JIaCTHYHE KAaHAIMLE Ca NpPEerpaTkoM, HIH KaHane
MONHOr  passoja  €a  NperpaTtkoM  creuujanHo
KOHCTPYHCAHE 32 TY HaMeHY.

Ykpuwrame kabnosa crTpykTypHor kabrnoBckor cHerema
ca eeKTPO-eHEPreTCkUM KabnoBHMa BPLIMTH MOI YIIoM
on 90°.

Structural cabling elements (cabinets for passive and
active components, wall-on ductwork if any, plug-in
outlets) shall be fitted in the way to preserve functionality
of the network without deteriorating however the use of
rooms, aesthetics (harmonization with interior decoration)
and the like.

Sockets shall be placed at the level 20 - 40cm above floor.
If due to physical requirements cable troughs are to be
fixed on the wall at desk level (80 - 100cm above floor)
sockets can be incorporated into them.

Cable tail at a power outlet shall be 10cm long and at the
end at the panel 30 cm - 100 cm long.

Both ends of a drawn cable shall be given identical
numbers (label) immediately after drawing in.

Cable identification number shall correspond to the power
outlet number where it is terminated.

The drawn in hTP cables shall be tested for breaks and
short circuits. If positive, the cable shall be pulled out and
replaced.

Properly arranged cables shall be terminated in power
outlets, or on the panel as provided in the design.

RJ45 connectors, plug and socket outlets and connecting
panel shall be mounted using professional tools.

Connection of a terminal unit (computer) to a wall power
outlet and reconnecting of the panel and active
components shall be done with appropriate cable lengths
(max 5m).

When cables and power cables in a structural cable
system run in parallel and are directly laid in walls the
minimum distance shall be 20cm, ie. 10em if the
structural cable is braided.

Structural cable system can be laid together with power
cables in partitioned plastic troughs or partitioned floor
ducts specially constructed.

The cables in a structural cable system may cross power
cables under the angle of 90°,
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Haxon 3aBpuierka CBHX pafoBa Ha MOHTaXH kabnoea u
N4CHBHE ONpeMe Mpeke CTPYKTYpHOr KkaOnHpare
M3BPWAKTH crefefia Meperma W MCIHTHBAKA! AYAHHA
nuHka (max  90m), cnabieerme mno  nmapHuM, HHBO
npecnywasamwa, [l otnop nerwe, umnenanca (100€2),
oaHoc crnabmerma M npeciywasama. MHCTpyMmentn 3a
MEpehe M WCIMTHBalmEe HHCTanauuje wMopajy OuTH
aTecTHpaHH y 3a To osnamfeHo] HHCTHTYLUH]H (aTecT He
cTapHju oa 12 meceun).

Csa wucnuTHBama Mopajy na Oyny o0as/seHa Ha
3a]0BO/LCTBO  HAN3OPHOT OpraHa M CBH  pe3yITaTH
HCIHTHBAIA €€ TMOIHOCE HA/M30DHOM  OpraHy Ha
onobpetse.

[Motpebnu pesynratu mepema (no cransapay HCO/MELL
11801) 3a kabnope kareropuje 6 matm cy y cneaehoj
Tabenu:

When cables and passive network components are
mounted in place, the following measurements and tests
shall be performed on the structural cabling: link length
(max 90m), attenuation per pair, crosstalk level, DC loop
resistance, impedance (100€2), attenuation to crosstalk
ratio. Instruments for measurements and testing shall
come with test certificates issued by the accredited
institution (not dated earlier than 12 months ago).

All tests shall be completed to the satisfaction of the
Engineer and all test results shall be submitted for the
approval of the Engineer.

Required measured values (standard ISO/IEC 11801) for
cable category 6 are given in the table below:

f[MHz] 1 16
Return Loss (min) [dB] 19 18
Insertion Loss (max) [dB] 4 83
NEXT (min) [dB] 65 532
PS NEXT (min) [dB] 62 50.6
ACR (min) [dB] 61 449
PC ACR (min) [dB] 58 423
ELFEXT (min) [dB] 633 392
PS ELFEXT (min) [dB] 60.3 36.2
Prop.Delay (max) [ps] 0,580 0,553
[loTpebue Mexanuyke KapakTepHCTHKE Kabnosa: Required mechanical characteristics of cables:
- npevHuK nposoauuka; 0.4 1o 0.8 mm —  Conductor diameter: 0.4 to 0.8 mm
—  notpeGua TemnepaTypa npu uHctanauuju: 0°C-50°C —  Temperature for mounting: 0°C to 50°C
—  norpebua pagua emneparypa: -10°C no 40°C —  Working temperature: -10°C to 40°C
=  MHHHMAQlHH [OJYMPEYHHK CaBMjaka 33 BpEMe —  Minimum bending radius for mounting: as per
MHCTQNALMje: npema  KaTAloWKMM — NoJalHuMa manufacturer’s catalogue
npoussofjaua
—  MHHHMANHM  TNONYNPeYyHHK  caBWjama  rocne —  Minimum bending radius after mounting;
HHCTanaumje:
25MM 3a kabIl0Be NpevHHKa 10 GMM 25mm for cable diameters to 6mm,
50wmm 32 kabnose npeunnka sehier ox 6Mm 50mm for cable diameters over 6mm
152.1 Mepeme 15.2.1 Measurement

Tayna cneundmxaumnja yrpahene onpeme M yrpoluenor
marepujana yreplyje ce Ha ocHOBY rpabieBHHCKE KiHTre
H  rpalleBHHCKOr [HEBHHKa TMOTMHCAHOI O} CTpaHe
CYMepBH30pa, npeMa MpeaMepy, M Kako To o0a00pH
HAJ30DHH OpraH y cCKiagy ca MpojeKToM W OBHM
TEXHHYKHM YCIIOBHMA.

The exact measurement of installed equipment and used
material is determined based on the measurement book
and the construction journal signed by the supervisor, in
accordance with the Bills of Quantities and as approved
by the Engineer in accordance with the Design and these
Technical Specifications.
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1522 Tlaahame 1522 Payment
lnahamwe yrpahewe ompeme u marepujana BpmmM ce Payment of installed equipment and material is executed
npema uedama yrephenum YroBopoM M Mepemy according to the prices determined by the Contract, and
0100pEHOM O CTPaHE HAA30PHOT OpraHa. the measurement approved by the Engineer

15.3. Hurepdoncka (COC) uncranaumja 15.3. Talk-Back (SOS) System

Tenedoncka 1 uaTepdoHcka nHcTanaumja Tpeda y caemy
Ja Ce MCMOpYMH M H3Bede TpemMa  MpPHIOKEHHM
NIaHOBKMA, TEXHHYKOM OITHCY, IPeAMEpY H MpeapauyHy,
OBHM TEXHHUYKHM YCIIOBHMa M Y CKNany ca ynyTCTBHMA
3IITT  3a wmspany  Tened)OHCKMX — MpPETMNATHHUKMX
MHCTaNALM)a H CXOTHO 0100perY HAN30PHOT OpraHa.

Kabnosu, nposonuuum, onpemMa u maTepujan 3a oBy
MHCTanaumjy mopajy na Gyny wuspahemn npema JVC
CTaHJAPMMA KA0 H MpPeMa MPONHCHMA H TEXHMYKMM
yenosuma 3JTITT,

Kabnosu (uHcranauwonH mnposoguuum) TenedoHCke
MHCTANalMJe Ce MONaky y LEeBH, Kako je AedMHHCAHO
[pojexrom .

Lesn, oaHocHo xabnoBe (MHCTANALMOHE NPOBOJHHKE)
Tpeba nomaraTH NPaBOJHHHICKH (BEPTHKANHO  MIH
XopusonTanuo) . KpHBONMHHjCKO nonarame Mowke ce
BPUIMTH  CamMO  M3y3eTHO, Y ciy4ajeBHMa  Kkaza
NpaBojMHKICKO Monarame Huje moryhe, y3 opofpeme
Han3opHor oprana. [Ipu XOpU30OHTATHOM Monarawy, UEEH
MOpaly MMaTH ManH najl [peMa  HHCTANALHOHHM
pasBomHuM kyTujama. Ha cnoBonmmmm kpajesnma uesw
Tpeba NOCTABUTH YBOAHMLE O/ H30MALUOHOI MATEpHjana.

KaGnoscka Be3a namely nunatauxja mopa GuTH n3BegeHa
TAKO JIa NPUIMKOM ClErama jejiHe o AuaTauuja He aohe
no owrtehersa kabnoscke Bese.

VYenauemwe kaGnoBa U NPOBOIHHKA Y MHCTATAIMOHE LEBH
usspikhe ce nocne mantepucawa. Ilpu yenavemy ce
kabn He CMe Y3MYKHO YBHjATH, BE3HBATH ¥ 4RO,
THBEUHTH, HHTH Ha OMIO KOJH APYrd HAYHMH OIUTETHTH.
Mexanuuka onTepehersa kaln0Ba NPHIHKOM NPOBIAYEHA
OIHOCHO MOnarama He CMejy ja mpekopaye BPEIHOCTH
JaTe Y TEeXHMYKMM KapakTepucTHkama kabnopa jgaTor
npoussohaua (CHna 3a3e3ara NPUIHKOM TPOBNAYEH:A,
NONYNpPEUHHK CABHjaHbA HT/.)

Telephone and Talk-Back installations shall be delivered
and executed in strict accordance with plans, technical
description, Priced Bill of Quantities, these Technical
Specifications and ZJPTT instructions governing
telephone subscriber installation, and subject to the
approval of the Engineer.

Cables, conductors, equipment and materials shall comply
with JUS standards, and ZJPTT rules and technical
requirements.

Cables (instalation conductors) in a telephone installation
shall be laid in pipes as designed.

Pipes with cables (installation conductors) shall be laid in
a straight line (vertical or horizontal). Laying in a curved
line is permitted in exceptional cases when tangent route
is not possible provided the Engineer’s consent is
obtained. Horizontally laid pipes shall be slightly graded
towards distribution boxes in the installation. Free pipe
ends shall be fitted with insulated bushings.

A cabled connection between expansion joints shall not
be damaged when one expansion joint happens to sink.

Cables and conductors shall be drawn into pipes after
rendering. They shall not be twisted along its length,
knotted, kinked or damaged in any other way. Mechanical
loads on a cable being drawn in or laid shall not exceed
the technical data specified by the cable manufacturer
(tensile force during drawing in, radius of bending etc.)
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Jos6omeHo je moamasuparke kabnoBa KOjH ce yBlade y
LIEBH M TO HCK/bYHHBO TAIKOM.

HHcTanaumosn npoBOAHHLUM ce NocTaBbajy (yenaue)
KOHTHHYanHo, De3 Hacraemmawa, og MTO oanocuo PO ao
teneoncke  ytHunuue.  Hacraemame  npopomHuka
JIO3BO/BEHO j€ CaMO M3Y3ETHO, YKONHKO KOHTHHYAIHO
yBnayemwe Huje moryhe u TO camo y HHCTANAUMOHHM
kyTHjama. HacTapmaibe ce Bpiim nemibermeM Wi nomohy
MOZYJ1a 33 HACTABRIBAE.

Onmax no mpoBaauey cCBakH kabn ODENEHHTH HCTHM
Opojem na oba xpaja (Hanennuuama). Bpoj xabna Tpea
Jia ofirosapa Opojy yTHYHHMIIE Ha KOJO] Ce 3aBpllaBa.

Passoaue xytuje Tpeba NOCTABHTH HA MECTHMA JIOMIbELA
H payBaia Ka0 M Ha MECTHMa 3aBPLUIHMX H3BOJA
TeneoHCKe HHCTANALH]e,

Tenedonckn opmanu Tpeba ma onrosapajy norpeGHoM
kanauutetry kao M M3natuM ITTT yenoeuma, u tpeba na
Oyay mocTaBbeHM HA NAKO NPHCTYNAYHHM MECTHMA Y
NpocTopHjaMa jaBHe KOMYHHKaLW]e, Ha BHCHHM 1.6M ot
HHBoa noja. Opmanu mopajy jga Oyaoy OnpemibeqH
OpaBoM ca Kibydem.

Llesu nonosene y 3uay wiM [ogy He cMejy ce
NpeKpHBaTH MaTepHjanoM koju OH WX Harpuzao. Hs
KYTHJA M YHYTPAIIOCTH LUEBH NAXK/BHBO YKIOHMUTH
OCTATKE THIICA M MasiTepa.

[lapanenno soljermse ca IMMHHM KaHanuMma M IpejHHM
uesuma Tpeba usdbehn. Ako To Huje moryhe, Bogose
NOCTABHTH HAa 5 uM oxctojama. llpu ykpwramy ca
JMMHHM KaHAIHUMa H IPEJHHM LiEBHMa, pasmak Tpeba na
Gyne najmame 3um. Tenedoncky wuucranauujy Tpeba
JAWTHTHTH O TPEjHMX UEBH H JHMHMX KaHana
onrosapajyhoM TepMHYKOM H30MALHjOM.

[Monarawe TenedoHcke HHCTAanauMje napanenHo ca
OCTANMM HHcTanauujama Tpefa u3Bectd Ha cnenmelin
HAYHH:

= npw Bpxy 3uaa (#a 10 um uenon nnadoua ) nonake
ce TenedoHCKa MHCTANALM]a,

- Ha 10 uM uenox renedoHcKe HHCTANALM]E noNnaKe
ce TB uHcranaumja,

—  na 10 um ucnon TB uxctanaumje nonaxy ce
CUTHATHH BOZOBH,

= Ha 10 um MCnoj CHrHATHHX BOJOBA MONAKY Ce
EHEPreTCKH BOJOBH,

Tenedoncke npuiibyuke Tpeba noctasutd Ha 03M on
HHBOA noja (Ha HasHa4deHHM Mectuma y Ilpojexty) W Ha
HajMame 0,3M XOPHIOHTANHOr pasMaka o] YTHHYHHIE
230V/50Hz.

Cables to be drawn in pipes may be powdered but only
with taleum powder.

Drawn installation conductors shall be continuous without
splices along the section from a termination and/or
distribution panel to a telephone outlet. Conductors may
be spliced only in exceptional cases if continuous drawing
is not possible, and this may be done solely in installation
boxes. Conductors shall be soldered or extended with a
special module.

Both ends of a drawn cable shall be numbered (labelled)
immediately after drawing. Cable number shall
correspond to the number of the socket where it
terminates.

Distribution boxes shall be fitted at the points where
cables change grade and branch and at the terminals of the
telephone installation,

Telephone boxes shall have the required capacity, comply
with the applicable PTT conditions, be accessible at 1.6 m
above the floor level on public premises and be provided
with lock and key.

Pipes in walls or under floor shall not be covered with any
aggressive etching material. Scraps of gypsum and mortar
shall be carefully removed from them.

Parallel runs with smoke channels or heating pipes shall
be avoided. If impossible, they shall be placed 5 cm away
from each other or minimum 3 cm where they cross
smoke channels and heating pipes. A telephone
installation shall be protected with appropriate thermal
insulation.

A telephone installation parallel to other installations shall
be executed as follows:

telephone installation 10 cm below ceiling,

— TV installation 10 cm below telephone installation

signal wires 10 cm below TV installation

—  power cables 10 cm below signal lines.

Telephone sockets shall be fitted at the level of 0.3 m
above the floor (as indicated in the design) and not closer
than 0.3 m from a 230V/50Hz socket outlet measured
along a horizontal line.
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Meranuu opmann (MTO u PO) Tenedoncke uucTanauuje
ce nposoauikom 10 MM’ Besyjy Ha HajbmKy cabupHuLy
3d M3jeIHAYABAILE MOTEHLMjaNa y pa3BOIHOM OpMaHy
eHepreTHke. YKOIHKO cy TelNe)OHCKH HHCTANALHOHH
kabNoBH ¥ NPOBOAHHIH ONPEMIBEHH CTATHHYKHM OKIOMOM
MCTH C€ BE3YJ€ Ha Y3eMILetse CaMo Ca JeIHE CTPAaHE H TO Y
pa3Bo/IHOM OpPMaHy BHILET peaa.

[MotpebHo je n3BpmKTH cnefeha HCIIMTHBABA H MEpeHsa:
pasbpajamse u otnop usonauuje. OTNoOp neTiLe MEpH ce Ha
3aXTeB Han3opHOr opraua. PesynTatH OBHX Mepema M
HCIHTHBAaMA MOpajy OAr0BapaTH NPOMHCAHHM YCIOBHUMA
on crpave 3JIITT. Mepewa M ucnutHBama ce Bpiue
usmehy kpajepa ka0ioBa OIHOCHO MPOBOJAHMKA M3
pasBOHOr OpMaHa BHIIEr pena rnpeMa Kpajy, ca
OJICNIOjEHHM MOTPOLIAYHMA. '

Otnop u3onauuje MEpH Ce MEFOMETPOM €4 HCITHTHHM
HanoHoM on majmawse 100 V. Otnop nszonaumje uzmely
NPOBO/IHHKA MOPa HIHOCHTH Hajmaree 20 MQ, a uamehy
NpOBOJHHKA M 3eMibe HajMmawe 10 MQ | 3a cee xkune
BHIIENapH4Hor kafna onHocHo a/f KUY MHCTANALMOHOT
NPOBOJHKKA, Kaja CY HCK/BYYEHH anapaT M H3BOP
cTpyje.

Otnop net/se mMepu ce MeToloM ButcoHosor mocta a
BpEAHOCT Mopa OMTH Yy Cckmany ca  BpelHOCTHMA
uenopysenux kabnosa npeMa kaTanory npoxssohava.

Csa wucnuTHBama Mopajy jna Oyay obae/keHa Ha
3a00BOJECTBO  HAN30DHOT OpraHa H CBH  PE3YITATH

Metal cabinets (termination - ITO and distribution -RO) in
a telephone installation shall be connected by a 10 mm®
conductor to the nearest potential equalizing bond in the
switchboard in the power supply system. If telephone
installation cables and conductors are within static
enclosures these shall be bonded to earth at end side only,
i.e in the switchboard of higher order.

The following tests and measurements are required:
numbering and insulation resistance. Loop resistance if
requested by the Engineer. The results of these
measurements and tests shall comply with ZIPTT
specifications. Measurements and tests shall be performed
between ends of cable and conductor from the
switchboard of higher order towards the end with
disconnected loads.

Insulation resistance shall be measured with a
megohmmeter, minimum 100 V test voltage. Between
conductors it shall be not less than 20 M(), and between
the conductor and earth not less than 10 M , for all wires
in a multi pair cable namely for the a/b wire in an
installation conductor, with devices and power source
disconnected.

Loop resistance shall be measured by the Witson bridge
method and comply with the values of the cables specified
in the Manufacturer’s catalogue

All tests shall be completed to the satisfaction of the
Engineer and all test results shall be submitted for the

MCTIHTHBAA C€ [0JHOCE HAO30PHOM OpraHy Ha approval of the Engineer.
onobpee.

153.1 Mepemwe 15.3.1 Measurement
Tauna cneundukauuja yrpaeHe onpeme M yTpolueHor The exact measurement of installed equipment and used
Marepujana yrephyje ce Ha ocHOBY rpaleBHHCKE KibHre H material is determined based on the measurement book
rpaleBHHCKOr  IHEBHMKA TNOTIHCAHOT 01  CTpaHe and the construction journal signed by the supervisor, in
CyNepBH30pa, NpeMa Mnpeamepy, H Kako TO 0406pu accordance with the Bills of Quantities and as approved
HAI30pHH Opran y cKlagy ca [pPOjeKTOM W OBHM by the Engineer in accordance with the Design and these
TEXHHYKHM YCNOBHMA. Technical Specifications.

1532 [Ilnahame 1532 Payment

[Inahamwe yrpahene onpeme u MaTepHjana BpiuH ce npema
ueHama yrephieHnM YroBopoM u Mepewy onobpeHoM o
CTpaHe HAA30PHOTr OpraHa

Payment of installed equipment and material is executed
according to the prices determined by the Contract, and
the measurement approved by the Engineer
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15.4. KabrmoBcky KaHanuzaumjy M noJjiarame
GakapHHX M ONTHYKHMX  TENCKOMYHMKALMOHMX
kabnoea

15.4.1. OnwTth ycnosu

Opn TexHHYKH YCIOBM CY CACTABHM J€0 OIHOCHOT
['naBHor npojexra u u3Bohjay mopa obasesHo na wx y
NOTOYHOCTH HCMOWTY]E.

Kabnosu, onpema u npubop tpeba y ceemy ma ce
HCMOpYYe W H3BENY MpeMa MNPHIOKEHWUM TIaHOBHMA,
TEXHHYKOM OMNHCY, MNpeaMepy H OpenpavyyHy H OBHM
Texuu4kum ycnoBMMa H CXOIHO 000peHy Han3opHOr
opraHa.

Csu kabnosu, onpema, npu@op u maTepujan 3a OBY
Mpexy mopajy OutH uspabenn npema J¥C, JIMH wunwm
BJIE crannapauma. Onpema u kaGnoBH ce HCHOPY4yjy
KOMIJICTHH M CHPEMHHM 33 MOHT@XKY OCHM aKo HHje
ApyrayHje HasHa4YeHo.

IMpu  ussohewy panosa Hseohau je aywan 1a Boau
pauyHa o Beh M3BENEHMM palnoBHMa, kao M moctojehum
MOJ3EMHMM M HAA3eMHHM HHCTanauMjama y NOapy4jy
H3Bohewa panoBa Ha MpEkKH HA NOTNYHO 3aJ0BO/LCTBO
HAJI30pHOT OpraHa. AKO TOKOM H3Bobema rpaljeBHHCKHX
panosa ¥ MOHTaxke kabnosa u onpeme nohe 1o owrehemsa
Apyrux ofjexata MM HHCTANALM]A, HACTATY INTETY MOpa
na otknoxd Mssofjay o comcTBeHOM TPOLIKY , a CXOOHO
0/100pery HAN30PHOT OpraHa.

15.4.2. VYcnosu 3a rpaliesuscke panose
15.42.1. Kabnoscka kaHanuzauuja

KabnoBcka kasanusaumja ciykH 3a YBIa4erme YBIa4yHHX
kabnoBa H apMUpaHHX kabnoBa Mamke KOHCTpPYKUUje, aKko
Jje To npensuleHo NpojekTom.

KabnoBcka kaHanusauMja ce cacTojH OKaHa H LEBH Koje
NOBE3Y]Y OKHA.

Oxna

Okna mory Gutu pyduna u crojeha. Pyuna oxua ciywe
CaMo 3a yBnaueme kaboBa 1 CMellTaj HAacTaBaka | Apyre
OlpeMe M HHXOB H3IJIE, KOHCTPYKLHMjA M HameHa je y
cknamy ca ['maBHHM npojexTom.

15.4.

1541,

1542,

15421,

Cable Conduits, Laying of Copper and Optic
Telecommunication Cables

General Specifications

These Technical Specifications are an integral part of the
final design documents for which the Contractor shall
fully comply without exception.

Cables, equipment and accessories shall be supplied and
executed as shown on the plans, in the Technical
Description, the Priced Bill of Quantities, and these
Technical Specifications, and subject to the approval of
the Engineer.

Cables, equipment, accessories and material shall comply
with JUS, DIN or VDE standards. Pieces of equipment
and cables shall be delivered ready for mounting unless
otherwise stated.

During the execution of the works the Contractor shall
take care of any other works executed, existent
underground and above ground installations in the work
area to the full satisfaction of the Engineer. If during civil
works and mounting of cable and equipment other
buildings or installations suffer damage, it shall be
remedied by the Contractor at his cost and subject to the
approval of the Engineer.

Civil Works Specifications

Cable conduits

Cable conduits serve for drawing in cables and armoured
cables of small size if provided so in the design.

Cable conduits consist of manholes and pipes in between
them.

Manholes

Manholes can be of hand and standing type. Hand
manholes serve for cable drawing in and accommodation
of joints and other equipment. Their appearance,
construction and use comply with the final design,
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Crojeha okHa umajy ceertny Bucuuy 180 um Ttako na y
IbHM2 MOJKE J1a CTOJH PaliHMK, MONPEeYHE JHMEH3Hje poBa
ce Jajy NpojeKTOM aiH He Mory OHTH Make o 150 % 150
M.

OkHa ce 3MAaly y NyHOj OMEKH TAKO Ja €y 3MI0BH
Aebibre 25 um. OKHa ce 3uiajy y NMPONYKHOM MANTEpy a
Croballlha BEPTHKAIHA M XOPHIOHTANHA XHIPOH30NALM]a
ce MocTaB/ba ako To npensufja rnaBHH npojexar. o
OKHa je on Mpwasor GeroHa ca OrardM nagoMm npema
cpeannu (2%) ¥ ako Hema XHIPOH30MAlIH]e NOoCTABkA Ce
JIpeHaKa.

lopwa nnoua je o apMupasor GETOHA KOja Ce CTATHYKH
npopavyHaBa y ckiiay ca MecHHM ontepehemem.

[Toknonau oxHa je on mueeHor reoxba y cknany ca
Texuuurxum yenosuma 3IITTT 6p. 02-3128/1 on 5.3.1964,
roa. Jlaku Hau Tewkn moknonau ce Gupa y cknany ca
MecHHM onTepeliereM anu y NpHHUMIY Ce y TpaBHaKy,
TPOTOpapy M clo0OAHO] MOBPIWIHHH  Y3HMa  NAaKH
NOKJIONAL, a ¥ KonoBo3y Teulky noknonau, [loknonay je
Y PaBHH ca [MOBPUWHHOM 3eMJbHIUTA  (TpoToapa,
K0710BO3a). MecTo moknonua y ropwoj muodH Tpeba na
Oyne y cpeauuu anm y cknany ca [nasuum npojextom
MOXe Ja ce cMecTH M apykumje. "Bpar” okHa koju
noBe3yje M1o4y ca MOBPIIHHOM 3eMJBHINTA H Y KOjH Ce
ycahyje nokionan je nuBeH oa Geroma 3ajenHo ca
rOpH:0M TI0YOM alli O1ICer Y KOjH ce ycalyje noknonar
Mopa OMTM o1 OeToHa CTATHYKH TNIPOOpauUyHAT 3a
oaroeapajyhu noknonan u ontepehene.

llyBuna yxonapawa OKHa (BHCHHA 071 TOPHE MOBPILLIHHE
TIoMe 10 NOBpLIMHE 3eMBHINTA oapeljvje ce [nasuum
NPOjEKTOM ).

[Monoxaj ysonHux uesH y Gounum 3un08HMa onpelyyje ce
['napuumM npojextoM y3 yenos na MumMManna nybuna
rOpHe HBHLE OHII0 KOje YBOIHE LICBH HHje Mama o1 0,8 M
OJIHOCHO Jia TOPHa HBHMLA LEBH HHjE YIABEHA O J0me
NMOBPLUHHE njo4e 3a Mamwe o1 0,4 M,

Kabnoen ce y okHy monaky no komsosama OkHo ce
OonpeMa KOH30Jlama O ueNHYHHX npoduna koju ce
ycahyly y s3unose okua. KoHszone ce mnocrarmajy
HaKHAIHO & HUXOB MONOWa) ¥ auMeHsHje oapehyjy ce
npema notpedama.

Besa uamely okana ce octeapyje nomohy TIBIl ueeu
HOMMHanHor mnpeuHdka [10 MM, ayxuHe 6M  Koje
omrosapajy Texumukum yenosuma 3JTITT Bp. 02-
11550/1-72; uesn umajy npomkperse Ha jeiHOM Kpajy.

Standing manholes, clear height 180cm enable workers to
stand. Trench crosswise dimensions shall be given in the
design and shall be not less than 150 x 150 cm.

Manholes will be built with solid bricks in cement lime
mortar, 25 cm thick walls. Outer and inner vertical and
horizontal waterproofing shall be placed as provided in
the final design. The bottom shall be cast of lean concrete,
be gently graded towards the middle (2%) and be drained
in the absence of waterproofing.

The top plate shall be of reinforced concrete, calculated to
withstand local load.

The cover shall be of cast iron pursuant to ZJPTT
Technical specification No.02-3128/1 dated 5" March
1964. Lightweight or heavy covers shall suit local loads
but in principle lightweight covers shall be placed in
lawns, sidewalks and unbuilt area and heavy ones in road
pavement. They shall be flush with ground (sidewalk,
pavement) level. Each cover shall sit in the midst of the
top plate but it may also be differently placed if provided
in the design. The collar between the plate and ground
surface shall hold the cover in place. It shall be cast of
concrete together with the top plate and shall be statically
analyzed to suit specified loadings.

Burial depth (from top plate level up to ground level) shall
be indicated in the final design.

Pipe inlets in side walls shall be placed as provided in the
design. Minimum depth of the top edge of any such inlet
pipe shall be not less than 0.8 m and its top edge not
deeper than 0.4 m below underside of the top plate.

Cables shall be hung on consoles in manholes, fixed in
manhole walls. Consoles shall be inserted at a later date
and their positions and dimensions shall depend on the
requirements.

Pipes

Manholes shall be interconnected with PVC pipes, of 110
mm nominal diameter, 6m long compliant with ZJPTT
Technical specification no. 02-11550/1-72; pipes shall be
enlarged at one end.
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LleBy u3mehy okaHa NOCTAB/BAJY CE XOPH3OHTANHO jelHa
nopen Apyre ¥ To 2 uesH, 3 uesu u 4 uesu. 3a sehu 6poj
LeBH PEJOBHM CE MOCTAB/LAJy JelaH H3HAL APYTor H To
2x2,2x3 n H=4 rze je H 6poj uamely 1 u 8.

Melhycobuu nonowaj uesu duxcupad je nomohy
[ACTHYHHX YEILbEBA KOJH CE MOCTaB/bajy Ha Mehycobuo
pacTojary 0 HajBMIIE 2 M,

Cron uesn ce obnaxe neckoMm. YKoIHko je To notpebuo,
CHOM LeBH Moke fa ce obiokn GeToHoM. Mapka Getona
ce ompehyje cratuMkuM npopasynoM vy I naBHoM
NPOJeKTY.

Llesn ce n3mel)y okana nonaxy mpaso ¥ 1o Npasiy H Mo
HUBENIETH & HACTAB/bAjy Ce YBMAYeHEM jejHe LEBH Y
NpoOWHpEHH kpa] apyre ueBd. Cnoj ce 3anTuea
3ANTHBHUM MPCTEHOM.

Ykonuko uesu Tpeba Na ce nomaxy y KPHBHHM TauaH
nonoxaj M nomynpeuHHk ozapeliyje ce y InasHom
NPOJEKTY, € THM INTO MOpAa Ja Ce€ BOJH padyHa o
NpoBnadery kabnoBa H HBHXOBOM MHHHMATHOM
NONYNpPeUHHKY CABH]abA.

Hakon 3aspuwerka kabnoscke kananmsaumje (okama M
LeBH) BPUIM CE& HCNHMTHBAKE TAKO IUTO CE KPO3 CBE LIEBH
npoBlayM OKpyrna uetka BesaHa Ha oba  kpaja
koHonuuma, HceToppeMeHo ce Ha Ta] HAYMH UEBM YHCTE
01 EBEHTYaNHHX HeyHcToha.

15.42.2 Por

Tlpe nouetka panosa TpeGa H3IBpILIMTH TpacHpame a y
ceemy npema [lpojexty. Ilpuaukom Tpacupara pos u
octane  ofjexTe  Be3aTH 3a  CTAalHE  OJHOCHO
HENpOMEHIbHBE Tauke: MyT, M objexTe y3 MyT, 3rpaue,
peryiau1oHe JTHHH]e, CTATHE TAMKE, HTI,

Pos Tpefa na 3anosossu crienehe yenose:

—  Pos Tpeba aa je mo moryhuocTu npasonHHHjcKH, a
Nopen nyTa y KpHBHHHM Tpeba Ja NpaTH Ty KPHBHHY.

—  Pom kpo3 npusatHe mapuene tpefa m3berapartu, a
YKOJIMKO TO Huje moryhe uhn 6113y usHue napuene.

—  Tpaca popa Tpeba j1a je JOBO/BHO JANIEKO 01 KOpEHA
apeeha M ocTanor pacTHma Kako He Gu Guan
owrehexu,

—  Tpaca popa Ttpefa na Oyne Hajmawe 10 M on
cryboBa nanexosoza 110 kV a 15 m oz cry6ora
nanekosoga 220 kV

Pipes shall be laid between manholes in a horizontal line,
one next to the other, 2 pipes, 3 pipes, 4 pipes. If pipes
exceed four in number they shall be positioned in rows
one on top of another: 2x2, 2x3 and Nx4, N being one
number between 1 and 8.

Pipes shall be fixed in position with plastic combs placed
at the distance of not more than 2 m.

Pipe bundles shall be covered with sand. If necessary they
shall be covered with concrete. Concrete class shall be
decided in the structural analysis in the final design.

Pipes to be laid in a straight line between manholes shall
be laid according to designed lines and grades and
extended by inserting one pipe into the enlarged end of
the next pipe. The joint shall be covered with sealing ring.

If pipes are to be laid along a curve their exact position
and radius shall be specified in the final design, and a
minimum cable bending radius shall be taken into
account.

Upon completion of the cable conduit (manholes and
pipes) it shall be tested by pushing a round brush with a
rope at its end through all pipes. This will also help to
remove possible dirt from pipes

15.4.2.2 Trench

A trench route shall be set out as designed and shall be
tied to permanent unchangeable points: road, structures
along the road, buildings, regulation lines, control points
and the like.

A trench shall satisfy the following requirements:

—  Be straight wherever possible and follow road
curves.

—  Privately owned parcels of land shall be avoided but
if this is not possible trenches shall run close to their
boundaries.

—  Be sufficiently distant from roots of trees and other
vegetation to avoid damage.

—  Be not less than 10m far from 110kV transmission
line towers and 15m from 220kV transmission line
towers.
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—  Jlybuna posa ussocu 1,0 M a wupuua npu any 0,4
M. Y MpHBaTHHM NapueiaMa H Y TOJBONPHBPELHOM
3emibuiTy 1.2 M. PoB He cme GuTH ay6em on 1,2 M
a ako 6u 1o Buno HeonxonHo TpeGa nzabpatn apyry
Tpacy HIH MOCTaBUTH KabNOBCKY KaHanu3alujy.
LHPUHY poBa NpH JHy nosehaty 3a 5 uM 3a cBaku
ZI0AATHH Kabll KOJH Ce Monake y pos.

b ITpunuxom nckona poBa 3em/ba ce H3dalyje caMo Ha
Jjenuy crpany u To Ha oko 0,5 M oa posa,

— 3a satpnaBame pOBA KOPHCTH CE€ Y MNPHHLMIK
HCKOTIaHa 3eM/ba Koja ce npuiukom spahata HabKja
Hajmame Ha csakux 20 um ayGuse posa. Ilo
nocebHOM 3axXTeBy y NPOjeKTY OJHOCHO [10 HATOTY
HajesxHor rpalleBHHCKOr OpraHa, 3a 3aTpraBake ce
KOPHCTH LIJBYHAK ONIHOCHO necak. Buinak zemine ce
O/IBO3H CaMo Ha 3a To odpeheHy 1enoHH]y.

— [Ilpe nonarawa kaGnosa nHo posa mopa GuTH
naxmpHeo ounmheno. Ha nHo posa ce pazacrupe
cl0j necka (YCHTHEHE 3eM/EE 2KO je  Tako
npengueno npojexrom) nebmune 10 um 3atum ce
nonaxy kabnoBH na ce 3aTiM KabNOBH NOKpHBAjY
OPYTHM CJI0JeM necKa (YCTHICHE 3emibe) nefibHHe
10 um. Ha osaj crioj ce NoCTaB/bajy NNacTHYHH
WITHTHHIH Y HEMpPEKHIHOM HH3y (aKo HMa BHIue
kabioBa fABa HM3a NapaleliHO)  HIM  OMEKe.
Ipubnnyxo Ha cpenuHl nyduHe poBa nocTarma ce
xyTa ynoszopasajyha Tpaka ca vatnucom "TIAJKIBA
IITT KABJI".

— TlospmmHa y kojoj ce Hanasm poB Tpeba Hakou
3aTprnasama 1a ce JI0Bede Y NPETXOAHO CTame:
TPOTOAp M KOJ0BO3 Tpeda  MONpaBHTH W
acanTuparn a TpaBmak mnompasutd Bpahamem
OyceHa Ha CBOjE MECTO.

— Henox npenpeka: nyTepa, menesHHYKe Mpyre,
HACHMA MTA, [MOCTaB/kajy C€ LEBH O TBpIE
NIacTHKe yHyTpawmer npednuka @100 mm. Yeek
ce MocTar/bajy HajMame JBe napaneide uesH. llepn
CE Monmaky y Cloj necka M OeToHa 3aBMCHO O
ontepehiewa. Hajmama mybuHa nonarama ueBH je
0.8M o koTe nospimHe, YKpLITaLe ca npenpekaMa
Jje mox yrnom on 90° a Hajmarse 45°.

15.4.2 3 Ionarame xabnosa

Kabnoeu ce y npuHumny nonaxy ca nokpeTHor noboua,
onMoTaBamem. Axo ce Kabn nonake ca HEMOKPETHOr
nobowa obapezno je xopuuiheme KabIOBCKHX KOTYPOBaA,
Tj noBnauerse KabIoBa MO 3EMJBH OIHOCHO MO JHY pOBa
HHje J03BOsbeHO. YKonWko M2 GMIo Kkojux pasmora
xopuwhieme koTypora Huje moryhe kabn ce wmoxe
pasBa4YHTH HA pPyKama MpH deMy Tpefa BOMHTH pauyHa o
makcuManuom onrepehewy panuuka v kabn ce He cMme
CABHJaTH HCTIOJ MHHUMAJTHOT J03BO/BEHOL MOJNYIPEYHHKA
CaBMjakbd,

— Be 1.0 m deep and 0.4 m wide near the bottom. In
privately owned arable land the depth shall not
exceed 1.2 m. Otherwise, a different route shall be
selected or cable conduits laid in. The trench bottom
width shall be increased by 5 cm for each additional
cable to be laid.

—  Excavated earth shall be thrown out of trench to one
side only to the distance of about 0.5m.

—  Trenches shall be, as a rule, backfilled with
excavated soil in 20 cm thick layers and tamped. If
specifically required in the design or ordered by the
Engineer for civil works, backfilling may be done
with gravel or sand respectively. Surplus soil shall
be hauled to a dump site.

—  Prior to cable laying the trench bottom shall be
carefully cleaned and covered with a layer of sand
(fragmented earth if foreseen by the design) 10cm
thick. Laid cables shall be covered with another
layer of sand (fragmented earth) 10 cm thick. On top
of this, plastic shields or bricks shall be placed in a
continuous row (two rows in parallel for several
cables). At about the mid point of trench depth
yellow warning tape bearing the inscription
"PAZNJA TT KABL" (Caution Telecommunication
cable) shall be placed.

— The surface of a backfilled trench shall be
reinstated: sidewalk and pavement repaired and
asphalted, and grass lawn restored by returning
bushes to their original places.

= Under obstacles: roads, railway tracks,
embankments and other, @100 mm inside dia. hard
plastic pipes shall be laid, two of them in sand or
concrete bed, depending on load. Minimum depth of
these pipes shall be 0.8 m below the ground surface.
Obstacles shall be crossed at the angle of 90° and
not less than 45°,

15.4.2.3.Cable Laying

As a rule, a cable shall be pulled out (unreeled) off a
mobile drum. If a cable is pulled from a stationary drum
then pulleys shall be used to avoid dragging cables over
ground surface and/or trench bottom. If the use of pulleys
is not possible for any reason whatsoever, cables may be
pulled out by hand but maximum weight per worker shall
then be considered and the cable shall never be bent more
than its minimum bending radius would allow.
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Kabn ce nonaxe npuONHMKHO Ha CpPEOHHH poBa ca
pesepiom. [Ipunukom nonarama Buile KaGnosa y HCTH
pos Tpeba BonMTH pauyHa Ja ce He ykpwrajy. Ha
MeCTHMA CyuyebaBama KabNoBCKHX INYMkKHHA OCTaBba ce
npeknon of 1+1,5M y cknany ca ynyTcTBOM npou3Bohaqa
onpeme H kafnosa,

Hacrasuu ce pane y npoluHpely poBa 4Hja BENHYHHA
o0nuK  3aBuce on  kanauuTeTa KaGnosa Koju  ce
HacTaB/bajy Tj 0 BenuuuHe Hactapka. [Ipowmperse posa
33 HACTABAK CE KOMa MPHJIHKOM H3pale CAMOr HACTABKA.
Ha aHo npowmpewa cTaBka ce cnoj necka aebsuue 10
UM @ 3aBPLICHH HACTABAK CE MOTMYHO TPEKPHBA CII0jeM
necka.

Jlumensuje npowmpetsa oapelyjy ce Ha cnenehn HauKH:

—  Oca nactaBka tpeba aa Gyae 0,3 M cMakHyTa o1 oce
kabna y poBy kako O ce nocturio pactepeherse
HACTABKA 0/] 3aTE3HUX CHITA,

—  Kpusune caBujama kabia pajn npuiasa HacTaBKy
Tpeba na Oymy oko 50% Behe on muuMManHO
J03BOJbEHE KPHBHHE caBHjamba kako O ce u3berie
panHjanHe cHne.

3ajenno ca TeneoHckMM KkabnoM Yy MCTH poB, Oes
OrpaHH4eH:a MOTY CE MOaraTH:

—  JIpyr# TeneKoMyHHKALUMOHH W CHTHATHM KabloBH
—  Ontuuku kabnosu OuI0 Koje HaMeHe

—  Octanu kabnoBH KOjH He CITy3Ke 3a NPEHOC eHepruje
(v xabnose 3a mpeHoc eHeprije Tpefa pauyHaTH
HanojHe kalOBE aHTEHCKHX CHCTEMA BeJIHKE CHare)

XopH3oHTanuo pacrojawse u3mehy Tenedonckor kaGna u
enepretckor kabna (ykmydyjyhH H aHTeHcke HamojHe
kabnoBe Benuke cHare) HM3HOCH HajMawe 50 uM. Axo je
pactojame Mame TpeGa npensuiaeTH mnocebHe Mepe
3aiuTHTe. 3a napanenHo Bohele €a HHCKOHAMOHCKMM
eHepreTckHM KabNoBHMA JIOBOJBHO & MOCTAB/LALE ONeKa
"Ha kaHT" y HenpekuaHom Huzy. Kon napanensor
Bohewa ca BHCOKOHATIOHCKHM KkabloBMMa HCTH ce
NONaKY Y HeNUYHHM y3eMbeHHM LeBHMa a TT kabnosu y
NIACTHYHHM LIEBHMA.

Yrao ykpwrawa TT kabnoBa M eHeprerckux kabnosa
Tpeba na 6yne 90°, a najmame 45°. Ako je yrao mamu
cny4aj ce TperHpa kao napanenHo sohemwe. ITpuankom
ykpwtatsa TT kadn je yBex u3Han eHepreTckor kabna a
BEPTHKAIHO  pacTojame  HajMame 30 M 3a
HHCkoHanoHcke kabnose a 50 UM 3a BHCOKOHANOHCKE
xabnope. Ako je oBa pactojama Hemoryhe noctuhu
npeaysumajy ce JI0JaTHE 3alUTHTHE Mepe (BHIOM
NPETXOHH CTaB).

A cable with a tail length shall be laid close to the trench
midst. If several cables are laid in one trench they shall
not cross. Abutted cable lengths shall overlap by 1 + 1.5m
as instructed by the Cable Manufacturer,

Joints shall be made at trench enlargements the size and
shape of which shall depend on the capacity of the cables
to be extended, i.e. on joint size. Enlargements shall be
excavated at the time of joint construction. A 10 cm thick
layer of sand shall be spread over the enlarged area and
each finished joint shall be fully covered with sand.

Enlargements shall be designed as follows:

—  Joint axis shall be by 0.3m staggered in relation to
cable axis in trench for the purpose of tensile force
relief,

—  Bends in cable approaching a joint shall be by about
50% bigger than the minimum allowable bending
curve to avoid radial forces.

There are no constraints on laying the following cables in
a trench together with a telephone cable:

—  Other telecommunication and signalling cables
—  Fibre-optic cables for any purpose

—  Other cables that do not transmit energy (feeders to
high power antenna systems are considered to be
power supply cables).

Horizontal distance between a telephone cable and a
power cable (including feeders to high power antenna
systems) shall not be less than 50 cm. If otherwise, special
safety measures shall be undertaken. Where telephone and
low voltage power cables run in parallel, it will be
sufficient to lay a continuous row of bricks on edge. High
voltage cables running in parallel shall be laid in earthed
steel pipes and telecommunication cables in plastic pipes.

Crossing angle of telecommunication cables and power
cables shall be 90°, never less than 45°. If the angle is
smaller such a case shall be considered as parallel
running. As a telecommunication cable shall always cross
over and above a power cable, minimum vertical distance
shall be 30cm for low voltage cables and 50cm for high
voltage ones. If such distances cannot be achieved then
additional safety measures shall be undertaken (see the
preceding paragraph).
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Kabnopn ce ofenemaeajy onosuum ofyjMuuama Ha
ceakux 5 M. Ha o0yjMHuama ce ynucyje:

—  Tun kabna

- KOHCTpYKLH|a

—  Mecell M FOHHA Nojarama

—  J[ojaTtHa MAEHTHOHKALM]A YKOJIHKO ¥ POBY HMa [Ba

HIIH BHILE HIEHTHYHHX Kab/oBa.

KapakTepucruuna mecta Tpace H kabfna ofenexapajy ce
kabnosckum ofenexasaunma. Y TPOTOAPY C& MOCTAB/HbA
MECHHIAHA MI0YHLA a ¥ c1of0HOM 3eMIBHINTY GeTOHCKH
cTyduh ca miousuom. ¥ oba ciyuaja nioumna HocH
cumbon;

— ¥ npasuy ce kafu oBenexasa npuOIHKHO Ha
cpeanHy u3Meljy aBa nactaeska

—  Hsnan HacTaBaka
=  Ha mectuma npomeHe npasua

e Ha mectuMa OlrpatkaBama kabna on rnasHe Tpace

—  Ha kpajesuma cnenor kabna

—  Hawmectuma noyeTka H Kpaja LeBH HCMOA Mpenpexa.

15.4.2.4 Tlposnayere kabnosa kpo3 LeBH OIHOCHO KaBroscky

KaHanM3aLMjy

Kpos jeamy ues ce mnposraud camo jeman  kabn.
Ilponauetse Buite kalnoBa KPO3 MCTY LEB 10IBOBEHO j&
K0 YKYIaH NpeyHHK cBHX kabnosa He npenazd 60 mm.
Ontiukx kabiosu ce obaBesHo nposnade kpo3 nocebue
uesH. Hacrapibare kal108a y IEBHMa HHje 103BOBEHO.

KabnoBH ce npoenaue npeo Kpo3 LEBH HAJHHKEr pesa u
TO MpeMa NJaHy JaToM Y MpojekTy. ¥ okHuma ce kabnosu
NONaXy Mo KoH301aMa Ha GOMHHM 3HIOBHMA.

[lposnaueibe xabnosa kpo3 BHIE OkaHa (e3 HacTapaka
N03BO/BEHO j€ AKO CE HE NPEeKopayd MAKCHMAIHA BY4HA
CH/Ia MPONHCaHa 3a TOTHYHY BpcTy kabnosa.

[Iposnaveme xabnosa ce BPIUM PYHHHM HJIH MOTOPHHM
BHTIOM. KoHTpOna By4He CHNe TOKOM NpoBnadera kabna
Jje obasesna. HajnosossHHje je Ko je BUTNO ONpPeMIBEHO
CMOJKOM KOJa NMPOKIH3aBa KO/ MPeKopayera MNojelleHe
Byune cune. Cnoj] u3Mely ByuHor yxera M kabna
ocTBapyje ce npeko wenuuHe uapane. KaGn ce pyue y
npaslly 0Ce USBH Kako OH ce Tperhe CBENO Ha MHHHUMYM.
Tlo notpedn KOPHCTHTH KOTYpOBe KOjHMa CE ycMmepasa
BYYHO YIKe.

Cables shall be marked with lead clips spaced at 5 m and
inscribed with:

—  Cable type
—  Cable structure,
—  Month and year of laying.

—  Additional identification if there are two or more
identical cables in one trench.

Characteristic points in cable route shall be appropriately
marked with brass plates in sidewalks and concrete posts
with plates on unbuilt ground. In both cases plates shall
bear the following symbols:

—  Straight cable runs shall be marked approximately in
the midpoint between two joints,

—  Above joints,
— At the points of direction changes.

— At the points where cables branch off the main
route,

—  Atblind cable ends,

— At pipe ends (start and end) below obstacles.

15.4 2 4 Drawing cables in pipes and/or conduits

Only one cable may be drawn in one pipe. Several cables
may be drawn in one pipe only if the sum of their
diameters does not exceed 60mm. Optic cables will be
always drawn in special hoses. Cables shall never be
spliced in pipes.

Cables shall be first drawn in pipes lying at the lowest
row as shown on the design drawing. Cables in manholes
cables shall be hung on consoles fixed to side walls.

Cables may be drawn without joints through several
manholes if maximum drawing force for the cable type
concerned is not exceeded.

Cables shall be drawn with hand or motor powered winch
the force being monitored all the time. The best solution
will be to have a winch equipped with a union which will
slip as soon as pre-set drawing force is exceeded. The
pulling rope shall be joined to the cable with a steel
sleeve. Cable shall be pulled axially through pipe to
minimize friction. If necessary, pulleys needed to stabilize
the drawing rope shall be used.
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3a cMameme Tpema Y UEBMMA MOTY CE KOPHCTHTH
cpencTea 3a noamasueame. HajnososkHuje je yaoyeasame
MIACTHYHHX  KYIIHUA TPEYHHKA HEKONHKO JeceTHx
LeNnoBa MHIMMETpa KOjU ce 3axBabyjyhu cTaTHukom
CNEKTPHLMTETY NIENe M0 YHYTPAIUIHOCTH LEBH H 3HATHO
CMaY]y OTTOpP Tpeiba.

[lposnauerwe kabnosa ce BpmM ca noGowa koju ce
pacnopehyjy npema yuanpen yreplieHom pacnopeny koju
je mar y oprausaumju pana.

Ilpe nposnaderwa kabna kpo: Les KaHanH3IaAUHjE HCTY
Tpeba npoumcTuTH nomohy ueTke uMMe ce Takohe
NpoBEpaBa HCIIPABHOCT LIEBH,

[lo 3aspiieHom ysnauewmy ca kpajesa kabna ce ozxceua
owreheHd W ucrerHyrtw geo. Bogutu pauyna ma ce
NOCTATHE [OBOJBHA pe3epBa  3a MOCTaB/bAE 110
KOH3071aMa OKHa OJIHOCHO MPEKIION 3a HACTABAK.

15.4.3. ¥Ynyrcrso u3sohauuma

M3soha4 je myxaH Oa npe nouetka pamoBa [poBepH
HCMpaBHOCT " yearnaleHocT npojexTa
TENeKOMYHHKAUHOHOr kab/1a ca 0CTalHM NPojeKTHMa | ca
CHHXPOH-TINAHOM OCTANIMX MOA3EMHHX HHCTANALM]A U a3
Y capajiH Ca HAJ30PHHM OPraHOM H3BpIUH NoTpelHe
HCNpaBKe.

Hedunucane nosuumje Tlpenmepa wu  Ipenpauyna
110/lpasymMeBajy MCopyKy KOMIMIETHO notpeGHe onpeme,
ypehaja, kabnosa, npubopa, matepujana Kao H ce pajose
notpebHe 3a nosohere onpemMe Y QYHKUHOHATHO CTame,
M3Y3EB aKO MpPOJeKTOM HHje EKCIUIHLMTHO Apyra4uje
npeasuljeHo.

Tpancnopr, npunpema rpaguIHIITA, MEpEe XHIHjEHCKO-
TEXHHYKE 3alUTHTE Ka0 W CBM JpyrH mpaTehH TpoliKoBH
NOAPa3yMEBajy Ce Y jeIHHHUYHHM LieHama,

H3sohau je nyxan na MuBecTHTOpy yKame HA HIMeHe W
JonmyHe koje O JOMpHHeNe  palHOHANHHjEM H
KBANUTETHHJEM TEXHHYKOM peluewy. Mame uimeHe u
nonyne y [pojexTy Moike H3BPIIMTH HANZO0PHU opray, 3a
Behe M3MeHe u 3HauajHMja OACTYnawa notpebHa je
carnacHocT [Ipojextanra.

Cee u3meHe W jonyHe wmopajy nza Oyay nHCMEHO
o00peHe 011 CcTpane HAJIOPHOT OPTaHa, a4 CBE HOBE3aHe
NpOMEHe ¥ LeHH Mopajy Ja Oyay pemeHe on cTpaHe
Ha/I30PHOT OpraHa y ckiany ca Yenosuma yrosopa.

Pyweme unn Guno kakse MHTEpBEHLM]e Ha mocTojehnM
ofjexTHMa, NOO3EMHHM MM  HAO3EMHHM, HHUCY
N03B0/beHH 0Oe3 npucycTBa HAN3OPHOr OpraHa H Mo
onodperwy M y npucycTBy oBIawfeHOr NpejcTABHHKA
BJIACHHKA JOTHYHOTr 00jexra.

154.3.

Lubricants may be used to reduce friction in pipes. The
best solution will be to blow in plastic pellets having the
diameter of several tenth points of a millimetre which
will, due to static electricity adhere to the pipe inside and
significantly reduce friction resistance.

Cables shall be unreeled from drums positioned according
to earlier planned arrangement shown in the site
organization plan.

Prior to drawing a cable in a pipe the latter shall be
cleaned with a brush and its suitability thus checked.

Damaged and stretched out cable end sections shall be cut
off after pulling but a sufficient tail length shall be left as
reserve for cables tp be placed on consoles in manholes or
overlapped at joints.

Instructions to Contractors

Before commencement of the works the Contractor shall
check correctness and compliance of telecommunication
cable design with other designs and schedules and
schematics of other underground installations and adjust
them in cooperation with the Engineer.

The defined items in the Priced Bill of Quantities refer to
the supply of the full range of equipment, devices, cables,
accessories, materials and all works needed to make these
functional unless explicitly otherwise specified in the
design.

Transport, preparation of site, health and safety measures
and other related costs shall be covered in the unit prices.

The Contractor shall suggest to the Employer
modifications and amendments that would contribute to a
more rational and quality technical solution. Minor design
modifications and amendments may be carried out by the
Engineer. Major modifications and deviations shall be
approved by the Designer in advance,

All modifications and amendments shall be confirmed in
writing by the Engineer and all associated cost revisions
shall be resolved by the Engineer in accordance with the
Conditions of Contract.

Demolition or any other operations on existing
underground or above ground structures are not permitted
without the Engineer’s presence and without an approval
and attending on the part of the owner.
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3a  u3sobeme  Henpenapubenux WM 3HAUAjHHjUX
nobehaika oGuma npensuljennx panosa, Harohay mopa na
obe3benu cee noTpeGue uudopmalHje HANZOPHOM Oprany
1 npubasy carnacHoct MuBectuTopa u [pojextanTa.

3a MOTNOYHY CArnacHOCT —MCIOpPYYEHe  OmpeMe M
H3BesieHHX panosa Misohau naje rapanumjy y cknaiy ca
YCIIOBHMA YTOBOPA, OBHM TEXHHYKHM YCIOBHMA H CXOHO
on0fperbY HAA30PHOT OpraHa.

The Contractor shall provide all required information to
the Engineer who shall consult and obtain an approval
from the Employer and the Designer if execution of
unforeseen or extensively bigger works than planned is
pending.

The full compliance of supplied equipment and of the
works executed shall be guaranteed by the Contractor in
accordance with the conditions of contract, these
Technical Specifications and subject to the approval of the
Engineer.

15.4.4. UcnutvBake H MylITame y paj 1544, Testing and Start-Up
15.4.4 1 Tlywramwe y pan 15.4.4.1. Start-Up
[Mywramwe Mpexe y panl MOKe c€ H3IBPIIMTH TeK MO The network can be put into operation only after a
00aB/LEHOM TEXHHYKOM Nperiely H 100Mjamy n103Bone 3a technical inspection and issue of a certificate for use. The
ynoTpeby. TexHuyky nperaen ce cacToju o technical inspection shall include:
—  Check of compliance of the structure with the design
—  Tlposepe ycarnameHocTH H3BeaeHor ofjekTa ca and/or verified modifications and additions by
[IpojexkToM OJHOCHO OBEpEHHM H3MEHaMa M quality and quantity of incorporated cables,
JOMyHaMa Mo KBATHTETY W KOMHYHHAMa yrpaheHux equipment and works executed.
kabi0Ba ¥ OMpPEME H H3BPLIEHHX PaaoBa
—  Mepema U HCIIHTHBAKA —  Measurements and tests
15.4.4.2 Mepemwe H HCIHTHBAILE 15.4.42 Measurements and Tests

a. Meperwe u ucnumusarse npe uzeoliersa padosa

Onpema, npuGop W MaTtepjan Cce Nperjieaa BHIYETHO.
Hossosbasa ce yrpanma camo ucnpasne, HeowtelieHe u
Hose onpeme. Komucujcku npernesn onpeme, npuopa,
matepujana u kalnosa kox mponzsohaua perynmme ce
Yrosopom uamelhy HMasohaua u HHeectHTOpa H M mopa
OuTH 00aB/beH HA MOTIYHO 3a10BOJECTBO H CArNACHOCT
HaN30pHOT OpraHa,

b. [llposepe u ucnumusarwe npe nonazarea katnosa

llobow, mwerose cTpaHuue W omnata Mopajy GHTH
neowrehenn. Ha poBowy mopa nocTojaTd numena
HATNHCHA MIOYHLA ca NoTpefHMM NoJalMMa ¢ THM Ja
MCTH nojauu Oyany YTHCHYTH H Y JApBO CTpaHuua. Y3
nobow Tpeba na une u atect, Kabnosu na noboumma Ges
atecra He cMmejy ce yrpaljusatu Ge3 noceGHMX HAKHAIHMX
Meperba.

a.  Measurements and Tests Prior to Execution of the
Works

The equipment, accessories and materials will be
subjected to visual inspection. Only sound, undamaged
and new equipment may be fitted. Inspection of the
equipment, accessories, material and cables by the
manufacturer’s commission in factory shall be stipulated
in the contract between the Contractor and the Employer
and shall be completed to the full satisfaction and
approval of the Engineer.

b.  Checks and Tests Prior to Cable Laying

A drum, its sides and cover planks shall be undamaged. It
shall bear an inscription plate with the necessary data
which shall also be impressed in the wood on the sides.
The drum shall come with a test certificate. Cables from a
drum without a compliance certificate shall not be used
unless specific additional measurements are carried out.
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Vkonuko je nobow ucnpaean u HeowTteheH nposepuTH
NpUTHCAK y Kabiy NPHPYYHHM MaHOMETpoM (3a kaGnose
Ca BA3AYIUHO-MANUPHOM H30M1alUH]oM). AKO je NpHTHCaK Y
rpaHnliaMa JI03BOJBEHHX BPEJHOCTH Kabl ce Mowke
yrpaauTy Oe3 NoaTHHX NpoBepasara. AKO je NPHTHCAK
HHXKH MIIH Ha HYIM TIpe CBEra [MPOBEPHTH Y3POK
HCIYWITamka raca u npejyseru oaropapajyhe Mepe. Ako je
[PUTUCAK HY/4, HEOMXOAHO je NPOBEPHTH H3OMALH]Y.

Ako je 1060w omrehien NaX/bHBO NperneaaTH Kabn H ako
je omotau ueowrehen, a npuTHcak n00Gap Moxe ce
xopueTuTH. Huje nossosseno kopuwhewe owteheHor u
Harwe4eHor xkabna Yak Hako je NPUTHCAK HOPMANaH M
H307allMja MCIIPABHA JEp OCTAIM MapaMeTpH Mory GuTH
nopemehenn wro noceGHo Moxe ga nofe 1o uspaxkaja
NPHIMKOM pasMoOTaBama kaOna (pajHM Kanauwurer,
kanauutHsue cnpere). Owrehenn xabnosn ce mory
KOPHCTHTH axko ce owTeheHa Mmecra MCeKy, a ocrarax
NPOBEPH HA H3ONALM]Y U IHENeKTPHYHY YBpCcTOhY.

[Iposepa u3onaumje HeonmxoiHa je 3a nanupHe kabnose y
rope CnomeHyTHm ciysajesuma. Hsonauwja ce mepu
MeromeTpoM ofrosapajyher omcera M MepHOr HamoHa
Hajmambe 100V, Axo je mepuu namon 3500V  uuje
noTpebHa J0jaTHA TpOBEpa AHeneKTpuuHe wBpcrofie
usmely  suna. O norpedH mnpoBepe IHeNEKTPHYHE
usperohe oanyuyje Hansopuu oprad. Bpennoctu ornopa
n3onaudje gare cy y Texumukum ycnosuma 3JITTT, y
KaTano3uma kabosa v y aTecTHMa.

c.  Mepere u ucnumusarse y moxy uzsohiersa padoea

[Monowenn kabnoBu nposepasajy ce npe ofpage camo
H3Y3€THO, AKO HAJ30PHHM OPraH OLEHH Ja je To noTpebHo,
nocedHo Yy cayuajesuma kaja je usmely nonarama u
obpaje npomo Oy)KE BpeMe OJHOCHO aKo Moke
onpaBaaHo na ce cyMmma y MoryhHoct owreherma
kalinoea,

Mepewe kabnopa panu  H3jennavasama  cripera
neduuucaro je y Texuuukom onucy [pojexta.

d. Mepewa u ucnumusarsa 3aepuienoz kabrosckoz
nocmpojersa

Osa meperka W MCHHTHBAMKA CY 00ABEIHA W NPUCYCTBYjE
UM Han3opHH oprad. Mepewe ce Bpim  u3mely ysoga,
usmehy yBoga u nojauasaua ¥ wm3amehy nojauasaua
melhycobno. Bpiue ce cneneha mepersa:

= Ornop u3onauuje

—  uenextpuuna yspctoha

—  Pasbpajame u otnop netse

—  Pamno cnabmewe u cnabseie mpecinyliasama y
H® oncery

If the drum is undamaged and therefore suitable, the
pressure in the cable shall be checked with a hand
pressure gauge (cables with air-paper insulation). If the
pressure is within the permitted values the cable may be
used without additional checks. If the pressure is lower or
zero then causes of gas leakage shall first be identified
and appropriate measures undertaken. If the pressure is
zero, the insulation shall be checked.

In case the drum is damaged, the cable shall be carefully
inspected and used provided the sheath is undamaged and
the pressure is good. No use of a damaged or kinked cable
is allowed even if the pressure is normal and insulation
suitable since other parameters may be disturbed and may
become evident while the cable is pulled out (working
capacity, capacitance couplings). Damaged cables may be
used provided such damaged lengths are cut out and the
remainder checked for insulation and dielectric strength.

The insulation of paper insulated cables shall be checked
in the above cases. Insulation shall be measured with an
insulation meter of appropriate range and measuring
voltage not less than 100 V. If voltage is 500 V no further
check of dielectric strength between wires will be needed.
The Engineer will decide whether an additional check of
dielectric strength between wires is needed, Insulation
resistance values are given in ZJPTT Technical
Specifications, cable catalogues, and compliance
certificates .

¢.  Measurements and Testing in the Course of Work

In exceptional cases only the cables laid shall be checked
prior to finishing, if the Engineer thinks it necessary and if
long time has elapsed between cable laying and finishing
so0 that damages may be rightly suspected.

Measurement of cables for capacitance coupling
compensation shall follow the Technical description
attached to the design.

d. Measuring and Testing a Finished Cable Installation

These measurements and tests are obligatory and shall be
attended by the Engineer. They will be done between
cable leads-in, between leads-in and amplifier and
between amplifiers. The following measurements shall be
performed:

—  Insulation resistance
—  Dielectric strength
—  Numbering and loop resistance

—  Working and crosstalk attenuation in low frequency
range.
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Kon kaGnoea ca B® n/unn xoakcujanuum dersopkama/
napuuaMa I0JaTHO ce Bpule cieneha mepema:

—  Panno cnabmewme y oncery
TENEeKOMYHHKALHOHH NpeHoC

npeasuhenom  3a

B® cumetpuune yersopke:

—  Cnabmeme npecnyiiasama Ha BIHKEM M HA JaikeM
Kpajy y oncery npenshljeHOM 3a
TENIEKOMYHHMKALMOHA TpeHoc H3mehy — napuua
YHyTap ueTBopke H u3mely napuua pasnuuuTHX
4ETBOPKH (@KO HMa BHILIE HETBOPKH)

Koakcujanse napuue:

= OTnop yHYTpallLHX H CHOJbAlIBHX MPOBOIHHKA

— Omnop w3onauMje W JHeleKTpH¥HA uBpcToha
H3Mely YHyTpammer H Cro/ballliber NPOBOAHHKA H
CBHMX OCTaIMX NPOBOAHHKA M AN omorasa kabna
BE3AHHX 3ajeJHO

—  Cnabmeme npecnywasama 10 200 kHz
—  Pednexcuja u wuMnemaHca pedieKTOMETAPCKOM

METOI0M

Mepeise H pesynratu mepera Tpeba na Gyay y cknany ca
"¥nytctBoM o0 mnpopepu keanuteta kabnosckux TT
nuumja 3IITT" 6p. 02-6217/1-67.

Cpa wucnuteBaka wmopajy na Oyay obfasmeHa Ha
3a/0BOJLCTBO  HA/I30PHOT  OpraHa M CBH  PE3YTATH

The following additional measurements shall be done on
cables with carrier frequency and/or coaxial quads/pairs:

—  Working attenuation within the range envisaged for
telecommunication transmission.

Carrier frequency symmetrical quads:

—  Crosstalk attenuation at near and far ends within the
range foreseen for telecommunication transmission
between pairs in a quad and pairs of different quads
(if there 1s a number of quads).

Coaxial pairs:

—  Resistance of internal and external conductors,

—  Insulation resistance and dielectric strength between
internal and external conductors and other
conductors and Al cable sheath bonded together,

—  Cross talk attenuation to 200 kHz
—  Reflection and impedance by a reflectometric

method.

Measurements method and results shall comply with
ZIPTT Instructions on quality control for cabled
telephone lines, ref.no, 02-6217/1-67.

All tests shall be completed to the satisfaction of the
Engineer and all test results shall be submitted for the

HCOHTHBAKka CE [0JHOCE HAA30PHOM OpraHy Ha approval of the Engineer.
onobperse.

1545 Mepete 1545 Measurement
Tauna cneuudmkaumnja yrpafjeHe onpeme u yTpouieHor The exact measurement of installed equipment and used
maTepHjaia yreplyje ce Ha OCHOBY rpaljeBHHCKe KibHre material is determined based on the measurement book
rpaleBMHCKOr  JIHEBHMKA MOTIHCAHOr OX  CTpaHe and the construction journal signed by the supervisor, in
CYNEPBH30pa, MpeMa MpeaMepy, H Kkako TO onobpu accordance with the Bills of Quantities and as approved
Hag30pHK OpraH y cKiajy ca [pojeKTOM H OBHM by the Engineer in accordance with the Design and these
TEXHHYKHM YCIOBUMA. Technical Specifications.

154.6 [Ilnahame 1546 Payment

INnahame yrpaheue onpeme u MaTepujana BpLIM ce pema
uenama yrephennm YroBopom M Mepewy o00peHoM on
CTpaHe Hal30pHOTr OpraHa

Payment of installed equipment and material is executed
according to the prices determined by the Contract, and
the measurement approved by the Engineer
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15.5.

15:5:1:

ITonaramwe onruukux KabroBa

IpopauyH 103BOBEHE BYHHE CHIlE

Jla 6u xabn nomHeo ByuHo ontepehiewme Oes owrehemwsa
mopajy OMTH HenyHeHH ciaelehu yeaoBH:

. Ha KPHBHHAMA Ha TPAcH MOpa ce oAp#KaTH oapehenn
MHHHMAJTHH MONYNPEeYHHK CaBHjaba KOjH 3aBHCH 01
npeuHuka kabna v BpeTe oMoTaua,

. MaKcHManHa [03BOJbEHA BYYHA CHIA, 3aBHCHA O
KOHCTpYKIHje Kabna, He cMe OHTH npekopadeHa.

Ho3so/kenn MoNynpevyHHK caBHjama Ha Koju kabn mox
onrepefieieM cMe GHUTH caBHjeH H3HOCH MUHHManHo 20
npeyHHKa kabna.

Benuunna Byude cuile koja HacTaje Ha moueTky kabna
KOJ1 YBNaveH:a JyKHHE Y jeHOM NOTEe3Y 3aBHCH 011

. OTTOpa Tpewa, KOJH KOO yBiauewa kabna y
KaHAMH3alUM]y Mopa OHMTH casnanan,

. CMEpa Byueiha, T|. AeN0Bakd KOMIUIETHE TeikKHHE
kabna.

Ha kocum neoHuuama M 3aKpHB/BCHHMA, NOpeN CHIa
TpeHa, MaibH MNH Behy yTHIE) HMa TesxkuHa kabna.

Bennuuna ornopa tpewa usmelly kabna u kaGnoscke
KaHAMH3aLH]e 3aBUCH O/1;

. koeduumjenta Tpewa mimely kabia M nospumHe
KaHaTH3aluje,

. TewnHe kabna,

. reomerpujckor o0mMKa KaHanuzauuje (KpHBHHE,
1 )
YCMOHH, NAJ10BH,..)

Kako ce y KOHKPETHOM Clly4ajy paju O TPacH ONTHHKOT
xabna koja je mane ayxuHe, onTHYkH kabn he ce
YBIAYHTH yayBaBateM, uHMe he BpelHOCT By4HE CHile
6uTH ucnoa go3somene 500N,

Mepema penesaHTHUX napameTapa ONTHYKOT
kabna

[lpema ynmyTcTBY O MeperHMa Ha TEIEKOMYHHKALHOHHM
JIMHH]aMa ca onTHYKHM KabnoBHMa na GM ce mpoBepHno
Ja N4 je kabn nonoxeH M MOHTHPAH HAa HA4HH KOjH
obesbehyje kanuTeTHO QYHKIHOHHCALE HCTOT Y PALHOM
BEKY NOTPeOHO je W3BPILIHTH:

15.5.

15.5.1.

1552

Laying of Optic Cables

Calculation of Permitted Drawing Force

If a cable is to withstand drawing force without damage
the following requirements shall be fulfilled:

. Maintenance of minimum bending radius depending
on cable diameter and sheath type along a curved
route,

. Maximum permitted drawing force dependent on
cable structure shall not be overrun.

Permissible bending radius for a loaded cable shall be
minimum 20 times cable diameter,

The drawing force occurring at cable starting end when a
cable section is drawn in at a go depends on:

. Friction resistance which has to be overwhelmed
while a cable is being drawn in conduit,

. Direction of drawing, ie. the effect of full cable
weight.

Cable weight also has minor or major effect on graded
and curved sections.

Insulation friction between a cable and cable conduit
depends on:

. Friction coefficient between the cable and conduit
surface,

. Cable weight,

= Conduit geometry (curves, up and down gradients...)

Since a small length optic cable is concemned in this case,
it will be blown in and drawing force will therefore be
below the permitted value of 1500N .

Measurements of Relevant Parameters of an Optic Cable

According to the instructions on measurements on
telecommunication lines with optic cables that are aimed
at checking whether a cable was laid and mounted in the
way that will ensure proper operation in its lifetime the
following measurements will be carried out:
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1. Mepema npe nonarawsa (Ha 6yGry)
2.  Mepemwa nocne nonaramwa katna
3. Mepemwa y TOKY MOHTame

4. 3aBplIHA Mepetsa Ha PereéHepaTopcKo] JeoHHLIH

Cha BnakHa Mepe Ce Ha MON0oKeHOo] KabIOBCKO] MYHKHHH
0AMAX MO rnojaraky pajH  youyasawka eBEHTYANHHX
HEMpaBUIHOCTH MpH mnonarawy kabna M npey3umara
oarosapajyfinx mepa. ITputom ce Bule Mepema ONTHYKE
AyXKHHE M cnab/berma N0 jefMHHUM IyKHHE mnoMohy
onTuukor pedmnextomerpa Ha 1300 Hm.

VY Toky MOHTaNE Npe W Mocie H3pale CBakor Croja Bpiue
Ce Mepema ONTHUKE AYKHHE W NOAYMKHOr cnab/bemsa
BNAKHA, 4 3aTHM H Mepewa chabibera cnoja ca ofe
ctpade 1300 uM HakoH crmajama, kako O ce usberna
W3pana HacTaBka ca HeonrosapajyhuM  cnablibemem
cnojesa.

[To 3aBpmieHoM cnajaiby kabna Ha Lenoj pereHepaTopeko)
neoHHun nomohy onTHYKOT pedeKTOMEeTpa M3BPILH ce
mepetbe cnabibema csux cnojesa Ha 1300 uM y o6a cmepa
M NOmyKHO cnabkeise cBake aykHHe kabna uameBy
Crojesa y jeHOM CMepy, KA0 H Mepema YKyNHOT
cnabmema nomohy cralHNHCaHOT ONTHYKOr M3BOpa M
Mepa4a cHare y oba cmepa Ha 1300 vM. CBH HaBeneHu
pesynTatH yuoce ce y onroeapajyhe tafene Ha dopmaty
A4 W uMHE NPOTOKON Mepetba, KOJH Craja Y CacTasHH 1eo
JNOKYMEHTaLHje H3BEJEHOr CTamka.

Cpa wcnuTHBaWa Mopajy na Oyay oDabkeHa Ha
3aN0BOJBCTBO  HAJA30PHOT OPraHa M CBH  pE3YNTATH
MCMHUTHBaA €& MNOJHOCE HAN30PHOM OpraHy Ha
onolpetse,

15.5. 3. PanoBu Ha nonararwy kabna

Pajosu npensulienn oBUM mpojekToM mopajy OMTH
M3BENCHH KBAIMTETHO mpeMa BakehHM TeXHHUKMM
nponkcHMa o1 crpade oBnamheHnx u3Bohaua ca
onpemom H3paljeHOM H aTeCTHPAHOM NpPeMa TEXHHUKHM
nponuckma 3] ITTT 3a notuuny onpeMy, cBe Y NOTIYHOJ
CarNacHOCTH €4 OBMM TEXHHYKHM YCIOBHUMA M CXOHO
onobperwy HaO30PHOT OpraHa.

Panosu mopajy na ce usseny y wro kpahem BpeMeny.

H3sohau panosa je nyskaH na ce NpuApxkaBa CBHX yCl0Ba
H CarnacHoCcTH J100HjeHHX H yI0meHnX Y npojexar. Ceaka
H3MEHAa MOpa OHTH NPEeTX0/1HO 0f00peHa U NOTNHCAHA O
CTpaHe npojeKTaHTa W Mopa 3aTiM ja Oyzae notephena
KAa0 HAMNOI HAJ30PHOT OpraHa.

3a cBa HENpHIpPKABAHKA NPOJEKTA MPUIHKOM H3sohema
panora w3pofau cam CHOCH OArOBOPHOCT 3a HacTaly
WITETY NPOHCTEKITY N3 TOTA.

1553,

1. Measurements prior to laying (on drum)
2. Measurements after laying
3. Measurements during installation

4. Final measurements on a regenerator section

Immediately after laying the fibres shall be measured on a
cable length and defects in any identified so that
appropriate measures may be undertaken. Optic length
and attenuation per unit of length shall be measured with
an optic reflectometre at 1300 nm.

In the course of cable laying, before and after a joint is
completed, optic depth and longitudinal attenuation of
fibres shall be measured as well as attenuation of a joint at
1300 nm at both ends to avoid joining at inappropriate
attenuation.

When cable joining is completed along a whole
regenerator section then with an optic reflectometer
attenuation at all joints at 1300 nm in both directions,
longitudinal  attenuation of each cable length between
joints in one direction and total attentuation shall be
measured using in both directions a stabilized optic source
and a power meter at 1300 nm. The results shall be
entered in appropriate tables in A4 format and will
constitute a measurement protocol which shall be an
integral part of the record documents.

All tests shall be completed to the satisfaction of the
Engineer and all test results shall be submitted for the
approval of the Engineer.

Laying of Cables

The planned works shall be of good quality, shall comply
with the applicable technical regulations, shall be
executed by approved contractors, using equipment
manufactured and tested for compliance according to the
relevant ZJ PTT technical regulations, all in full
compliance with these Technical Specifications and
subject to the approval of the Engineer.

The works shall be done in as short a period as possible.

The Contractor shall observe all requirements and
approvals obtained and incorporated in the design
documents. Each modification shall be first approved and
verified by the designer and shall then be confirmed as an
instruction by the Engineer.

The Contractor shall be solely responsible for any damage
due to a failure on his part to observe design requirements
in the course of works.
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Hspobau pajosa mopa 1a ce Npuipkasa 3akoHa o
obesbeherwy 3awrure Ha pamy (Cn. rnacumk PC Gp.
42/91), a Taxohe je y obaBesu ja npuMeryje 3aIUTHTHE
Mepe Koje Cy JlaTe Y MPHIOTY OBOT [POjeKTa,

M3pohau je obaeesan na Bomu rpaleBHHCKY KisHTy W
rpaljeBHHCKH THEBHHK 3 HCTH MOpa OMTH PEJOBHO OBEpEH
0]l CTpaHe HAN30PHOT OPTaHa KojH Boau objexar.

IMocao Tpeba na ce opranusyje Tako aa Tede Oe3 3acToja.
Camo npaBMIHOM OpraHM3alMjoM mocna HertH he ce
3aBpINMTH ¥ ofpeheHoMm poky a mnocaoc ce He cme
NOYMHATH  aKo CaB  MaTepdjan HHje MpPeTXogHO
obesbehen.

Obapesa nasohaua je 1a npapuiHO 0BenekH rpaaHIHIITE
xaxo On ce uzberne necpehe. Ha rpamunuiute nososutn
kabnose 1 MaTepHjan koju he ce ynoTpefHTH TokOM AaHa.
Ha nmyTy ce He cmejy OCTaB/BAaTH BO3HIIA H ONIPEMa, a aKo
Jje To Hensberno ucta Mopa OUTH obeneskena 3HauMMa 3a
ynosopemwe M Baxehum caoGpahajuumM 3HaumMma npema
3akouy o GeabeanocTn caobpahaja.

3a TpaHcnopt jaBHMM nyTem ofezbenutn caobpahajHy
MUIHLM]Y ykonuko u3Boljau cmarpa ga 6u caoOpahaj
Morao GHTH YTposKeH.

H3sohay je obapesan na obezdeau npoctop Ha KojH Tpebda
Ja ycknaaumti kabnose npeMa pefocieny nofarama H
na ce kabnosuma moke npuiH pagy UCNHTHBAKA M
kopuuhera.

[lpuankom npeysumamwa xaGnosa ®  npubopa on
HHBeCTHTOpa HIH M3 (abpuke u3pohay Tpeba 1a H3BpIuM
KOHTpONY kabnosa Ha OyGmeBHMa BH3YEIIHHM Nperieiom
1 MEPEHEM ONTHYKHM MEpadeM CHArd Ha CBHM BIaKHHMa
kabna u npubopa npernenoM HCNOPYYEHHX KOTHUMHA,

H3pohay panosa je ofaBesaH NpHAHKOM monarama M
MOHTake onTH4kor kabna ga ce MPHAPKABA YIIYTCTBA O
nonarawy M MOHTRXH ONTHYKHX KaOnosa, YnyrcTsa o
MeperHMa Ha TENeKOMYHHKALHOHHM JHHMjaMa ca
ONTHYKHM Ka(IOBHMA.

Ilo 3aspuierky pamoBa Ha Hojaraly M MOHTaxH kabna
uzpoflau Tpeba Jja ypanmMm TEXHHYKY JOKYMEHTAUM)Y
H3BEJICHOr  CTalba HAa  CHTYAUMOHHM  IE0JETCKHM
niaHoBMMa y pasmepu koja Tpeba ma Gyze 1:500 uan
1:1000, ca aHaNHTHYKMM ENEMEHTHMA O H3BeJeHOM
objexty (xoopnuuaTe ofjekTa BesaHe 3a ApKaBHy
TPHTOHOMETPHICKY MPEKY, H NPOTOKOJIOM CBUX MEpEH:a a
npeMa YNyTCTBY O TeXHHMYKO] EBHICHLHJH IHHHjA ca
ONTHYKHM KabnoBuMa.

The Contractor shall observe the Law on Occupational
Health and Safety (Off. Gazette of RS No. 42/91), and
undertake protective measures listed in the attachment to
the design documentation.

The Contractor shall keep a Measurement Book and a
Building Journal and these will have to be regularly
verified by the Engineer in charge of the project.

The work shall be so organized as to proceed without
interruptions and to end within the term specified. No
work may commence until all materials are in place.

The Contractor shall be responsible for proper signage on
the site to avoid accidents. Only cables and materials that
will be used in one day may be delivered to site. No
vehicles and equipment may be left on the road but if
unavoidable, then warning signs shall be erected together
with regular trafic signs according to the Law on Traffic
Safety.

Vehicles used for the above transport on a public road
shall be escorted by traffic police if the Contractor thinks
that traffic flow may be endangered.

The Contractor shall provide space for the storage of
cables according to laying sequence. The cables shall be
accessible for testing and use.

The Contractor shall visually check cables on drums and
accessories while taking them from the Employer of the
factory and measure power on all fibres and accessories
with an optic meter .

The Contractor shall lay and install an optic cable fully
observing the Instructions governing the laying,
installation and measurements of optic cables on
telecommunication lines.

After cable laying and installation the Contractor shall
plot data about the completed installation on geodetic
plans, scale 1:500 or 1:1000, adding the necessary
analytical elements (coordinate lines related to the state
control network and a measurement protocol in
accordance with the applicable instructions on technical
records of lines with optic cables).
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1554 Tlpunpema TT kaHanH3aLHje 32 NPOBNAYEHHE ONTHYKOT 1554 Preparation of Conduits for Insertion of Optic Cables

kabna

[Ipe nposnawewa ontuukor kaGna, nocrojehy TT
KaHANH3alH]y Tpeda NpHUNPEMHTH, OIHOCHO NPHIANOAHTH
3a ontHyke kabnoee. Ja OM ce wTo OO/be MCKOPHCTHNA
TT xananuszammja, y ueB TT kananusauuje @ 110Mm ce
YBAAYH MONHETHIICHCKE LIEBH MakEr NPEYHHKA U TO:

— 3 uesu o 40Mm
=  4ueu o 32mm

= 2 ueen o 40mm 1 2 uesn o 32mm

[lonaramwe IE uepn y TT kaHanusalMjy M3BPIUHTH Ha
cnenehn HAYHH:

. M3HA/| POBA HA CTPaHH CYNPOTHO] CMEPY MOJararha,
nocragutH Oybmese (kanemose) ca IIE uesuma y
HCTO] IHHH]H,

. Kpajese UesH dukcupatn nenssuBom IIBL] tpakom
Y IyxHHH oj oko 30uM mowmTo CY MpeTXoaHo
(hopMupaHe y npaBHIaH CHOI,

. npeko Qopmupanor kKpaja cHoma LeBH Hasyhu
BYYHY Hapany YHjH €€ Kpaj chaja ca BYYHHM
YHETOM HIIH YEIHYHOM KHLOM Jeb/suue 3-5Mm

. ca [Ipyre CTpaHe jeiaH UK JBa paIHHKA PYHHO BYKY
yike ca IIE ueeuma, motpebHo je oGesbenutn
oarosapajyhu .6poj panHuka y posy rae ce I1E uesu
nonaxy.

Bpno je OGurso na cHon IIE uesH oarosapa myxHHH
pacnoHa TT kananusauwuje wimelly okana 1j. Tpeba na ce
3aBplie ¥y PABHM 3H]4 H3 KOra M3fla3e LUEBH, OJHOCHO Y
PaBHH Kpaja KaHaTH3aUHOHE LIERH.

Kako npunukom nposnauema ontuykor kafna kpos I1E
ueBM He OM Jownno 10 ToMepara LEBH  IyK
KaHAIM3alUMOHE NEBH, KpajeBe cHona Tpeba (HkcHpaTu
Ha ynasuma y okHo, Tj. cHomoBe IIE ueBH Ha ynasy y
okHO Haj0o/be je 0oOyXBATHTH TyMEHMM [PCTEHOM
nosojsHe Mace. OBaj npered O ce 3aBpiuaBao HA CaMOM
uanasy uesn TT xananusaumje v oxuo. He npenopyuyje
ce HanuBawe GerToHcke mMace paau ukcuparsa [1E uesu.

Ilpu u3bopy uesu TT kananuzauuje 3a nposnaseme [E
uesH, Tpeba TEKHTH Na To Gyae ropwa H Kpajiba Les, jep
To obesbehyje najboby 3awTHTY OnTHYKOr kabna. Y
okHHMa ce Ha 10 g0 15 um oa ropmwe niode nocrasmpajy
Male KOH307M€ Ha 3MOY 3a Boljerse onTHHKHX kabnopa. V
okHHMa rie ce I1E ues 3aspuiaBajy, uesH koje Hehe OHTH
xopuwhene 3arsapajy ce TYMEHHM YenoBHMA WIH
TepMockyneajyiuM Kamama, a LeBH Kpo3 Koje mponasu
onTHYKK Kaln 4enoBHMa KOJH OCHIYpaBajy AMXTOBame
ueBH H kabna.

These conduits shall be prepared prior to the insertion of
optic cables, and/or adjusted for optic cables. Effective
adjustment of telecommunication conduits means that a
polyethylene pipes of smaller diameter shall be drawn into
@ 110 mm telecommunication conduit, namely:

—  Three g40mm pipes
—  Four 832 mm pipes

—  Two e40mm pipes and two 32 mm pipes.

PE pipes shall be placed in TT conduits in the following
way:

. Align drums(coils) with PE pipes on top of the
trench at the end opposite to the direction of laying ,

»  Fix ends of pipes assembled in a neat bundle with
adhesive PVC tape about 30cm long

. Cover the end of the bundle of pipes formed as
above with a drawing sleeve and tie a pulling strand
or a 3-5 mm steel wire to the other sleeve end.

. One or two workers shall pull the strand and PE
pipes from the other end. The required number of
waorkers shall be engaged there.

It is essential that the bundle of PE pipes corresponds to
the conduit length between manholes as the bundle shall
terminate flush with the wall containing pipe outlets,
namely flush with the conduit end.

To prevent movement of PE pipes in the conduit while an
optic cable is drawn in, the bundle ends shall be fixed at
the points where they enter a manhole with a sufficiently
robust rubber ring.. The ring would end at the point where
the conduit enters the manhole. It is not recommended to
fix PE pipes with concrete.

The duct in a conduit to be selected for drawing in PE
pipes shall be the last top one as optic cable will be best
protected in it. In manholes, 10 to 15 ¢cm beneath the top
plate small wall consoles shall be fitted for optic cables
runs. At the points where PE pipes terminate in manholes,
the pipes which will remain unused shall be plugged with
rubber plugs or heat shrinking caps and those used for
optic cable drawing in with plugs ensuring tight contact of
the pipe and the cable.
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15.5.5. Tlonarame (ysnaveme) kabna kpos [1E uesu nonoxene y 15.5.5. Drawing in a Cable in PE Pipes in Conduits

TT xananuzauuju

IIpe no4eTka nonarawa onTHYkor kabna Tpeba H3BPIWIMTH The following preparatory actions shall precede the laying

cnenehe npunpeme: of an optic cable:

. orpaljuBale  MecTa pana M [OCTAB/bAbE . Erect a fence around the site together with traffic
caobpahajHHX 3HAKOBA, signs,

. OTBapare TMOKJIOMIA ca OKHAa [yXK Tpace Koja . Remove covers from the manholes along a section
onropapa (abpuuko] NyXKHHH, OJHOCHO IYKHHH equal to cable factory length, i.e. a section between
JleoHH!Ie H3Mely Ba Y3aCcTOMHA HACTABKA, two consecutive joints,

. KOHTpONa cajpikaja IITETHHX TAcOBA Y OKHHMA M . Check harmful gas content in manholes and
OTK/Iambathe Y3poka eBeHTYATHE NPHCYTHOCTH HCTHX eliminate causes of their presence. Continue
v KOHTpONa Y ToKy H3Bohea panosa, checking in the course of the works,

. BEHTUNALIM]a OKaHa y Tpajawy o4 15-30 mun, . Ventilate the manholes for about 15-30 minutes,

% OCBET/BEHE H . Provide lighting

. sahewe Bojge w wnmhemwe TT okaHa (ykonuko y . Remove water and clean manholes (if there is water
HHMa HMa BOJIE M NpeAMeTa KOjJH cMeTajy Hisohetse and objects that may obstructing work in them).
panoBa y kHMa)

Panose je 103BOJBEHO HM3BOJMTH HA TEMIEPaTypH He Work may proceed at the temperature not below +5 nor

Mam0j o +5 uuth Bumoj on 50 crenenu Llensujycosux. higher than 50°C. Optic cables are very sensitive to

300r Manux JMMEH3H]a W Malle TeXHHE ONTHYKH KabloBu longitudinal stresses due to their small size and weight.

CY BPIO OCET/BHBH HA Y3y)KHA HANpesarma.

KaGn he ce nponayuTH Kpo3 LeB U PYHHO, aH j€ Y TOM A cable shall be drawn in by hand. Therefore many

cnyuajy norpefHo obesbegutu Behn Gpoj paguuka u workers shall be engaged and their work shall be fully

NOTNYHY CHHXPOHM3AalLM)y HHXOBOr pana, Tpefa synchronized. One worker shall be charged with hand

NOCTABUTH Y CBAKOM OKHY HIH TraiepHjd panHHka 3a drawing of cable in each manhole or gallery.

PYHHO yBNauetse kalna.

Tpeba cTporo BoauTH padyHa Ja NPHIHKOM NPOBIAYEHA Strict account of permitted drawing force shall be taken

He Oyne npekopaueHa I03BO/EEHA BYWHA CHIA, koja 3a during cable drawing in. It will be 1500 N for the cable

opne uabpany thn kxabna wznmocu 1500 N, umajyhu type selected here bearing in mind that friction occurring

NpUTOM Y BMAY Ja 0pH npoBladery kabna ca while a cable in a polyethylene sheath is drawn in a PE

NOMHEeTHNEHCKHM omoTaveM kpos [1E nep koeduuujenTt pipe is 0.35 — 0.45. Minimum allowable cable bending

Tpewa usHocn 0,35 - 0,45 Hero tako Tpeba BOaMTH shall not be exceeded either.

pauyHa jaa se Gyne NpexopaueHO MHHHMAIHO 103BOHEHO

caBHjame kabna.

15.5.6. Obenexaparbe Tpace onTHukor kabaa 15.5.6. Optic Cable Route Setting Out

Pann sawTure M nupernduxannje ontHuku xabn y TT
oxkHuMa Tpeba Ha oarosapajyhH HauMH Na ce 03HAYM.
OsHaka ce ynucyje Ha NIACTHYHY [10YMUY KOja ce
npuuepiifiyje Ha kabn npoeuanom [1BL] Tpakom. O3uaxa
Ce [0CTABR/bA HA YOU/BHBOM MecTy H Tpefa fa Canpku:

. HA3WB penaiuje
*  THM, BPCTY H KanauuteT kabna

. FOIHHY H3rpajiihe

An optic cable in telecommunication conduits shall be
appropriately marked for the purpose of identification and
protection. The identification sign shall be inscribed on a
plastic plate fixed on the cable with a transparent PVC
tape. It shall be positioned at an eye-striking place and
shall contain:

. Name of section
*  Type, kind and capacity of cable

. Year of construction
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OnTHYKH pasfenHHK y KpajiMM TaukamMa Mopa Ja Hma
03HAKY KOja je y CKIamy ca NPeTXOAHHM HaroMmeHama.
Hocau 3a ontuuke koHexTope mopa Takohe GuTH Tako
o3HaveH da ce Oez Tewxkoha moke mpoHahM onTH4ko
BnaxHo oapeljeHe penauuje.

3aspureTak panosa H NpHMONpeaaja

Optic distributors at end points shall bear identification
similar to the one mentioned above. Supports for optic
connectors shall also be marked and enable easy
identification of the optic fibre on a section.

15.5.7. 15577 Completion/Acceptance/Handover
Cap matepujan u onpema koju ce yrpahyjy, mopajy aa All materials and equipment which are to be installed
oarosapajy aanac saxehum CPIIC cranpapamma, a y have to be in accordance with the existing SRPS
HenocTatky oBuX, Bamehum MELL crannapanma. standards, and if they do not exist, with the existing IEC

standards.
Onpema ce Mopa Npe yrpajiibe HCIHTATH Npema BakehuM The equipment, before installation, has to be examined
NpONHCHMA, according to the existing regulations.
CBH MOHTAXKHH PajlOBH MODE]y CE HIBECTH Yy CKIaay ca All installation works have to be executed in accordance
nanac sawehum CPIIC cranmapamma, a y HedoCTaTky with the existing SRPS standards, and if they do not exist,
oeux, pakefinm MELL crangapanma. with the existing IEC standards.
¥ Toky rpaame uspohjau je Ayxan da obe3bean Hopmanan During the construction the Contractor is obliged to
caobpahaj, nocrasmamem 3a To oapeljeHHX O3Haka M na provide normal traffic conditions, placing the appropriate
ofe3benH Mckome Ha MECTHMA /e MCTH MOFY Ia Ycilose signs, and to secure excavations at locations where they
HE3roje nelaka. could cause accidents to pedestrians.
[o 3aspeno] M3rpamiLy, npe NywTama 00jeKTa y NoroH, Upon the completed construction, before putting the
M3BPILHTH CBA NOTpebHA HCMHTHBAA H npobuu pan. [o structure into operation, carry out all necessary
3aBpLIETKY CBHX pajosa, u3Bohad W HAI30pHH Oprad cy examinations and trial work. Upon completion of all
JYHM [1a CAacTaBe TauaH MUIAH MNOCTPOjEHha M Mpeke H works, the Contractor and the Engineer shall create the
YHECY CBE HACTajne HM3MEHe Yy JelaH IPHMEpaK OBOr exact plan of the plant and network and to insert all
npojekTa, a y UMWBY W3pane TauHe [OKyMeHTaluje completed changes in one copy of this design, with the
W3BEIEHOr CTala M JIa ra npeaajy npeko MHBECTHTOpa aim to provide exact as-built documentation and to submit
opraHy koju fie eKCrIIoaTHCaTH 0BO MOCTPOjERE H MPEKY. through the Employer to the authority which will use this
plant and network.

1558 Mepeme 1558 Measurement
Tauna cneundukaunja yrpalieHe onpeme H yTpouleHor The exact measurement of installed equipment and used
Marepujana yTephyje ce Ha OCHOBY rpaljeBUHCKE KHHIe U material is determined based on the measurement book
rpaljeBUHCKOr  JIHEBHMKA TOTIMCAHOr O  CTpaHe and the construction journal signed by the supervisor, in
CYNepeM3Opa, Npema [MpeiaMepy, H Kako TO onodpu accordance with the Bills of Quantities and as approved
HAJI30PHH  OpraH Yy CKIamy ca MpojeKTOM M  OBHM by the Engineer in accordance with the Design and these
TEXHHYKHM YCI0BHMA, Technical Specifications.

1559 [Ilnahawe 1559 Payment

Inahame yrpaliese onpeme u MaTepujana BpLUM ce npema
uexama ytepienumM YTOBOPOM H Mepersy 0100peHoM o1
CTpaHe HaA30pPHOT OpraHa

Payment of installed equipment and material is executed
according to the prices determined by the Contract, and
the measurement approved by the Engineer
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16.1.

Kabnoecku Bog 1kV

16.1.1. OnuwrH ycioBu

Texuuuku yCloBH Cy CACTABHM IS0 TPOJEKTA H YTOBOPHE
nokymentaumje m HMssohau mopa na obeabenn nornyny
ycarnaleHocT ca hbHMa,

Pagoe wu3BecTH Yy cBeMy mpeMa TEKCTYAlHOM M
rpadMuKOM JIeny NpOjeKTa, TEXHUYKHM MPOMHCHMA M
HOPMAaTHBMMA 3a OBY BPCTY MHCTAlaUMja M OBHM
TEXHHYKHM YCIOBHMA, a CB€ CXOOHO omofpemy
HA30PHOT OpraHa.

Ilpe nouwerka pamoBa, Hssohau je ofasesan na ce
JIeTa/bHO YIO3HA ca NPOjEeKTOM H J1a CBE CBOje npuMeade
U 3anaKama, YKOIMKO MX HMa, GaroBpeMeHO J0CTaBH
Hapsopuom opramy, nyteM rpajeBHHCKOT THEBHHKA.

H3meHe v oacTynama, koja OMTHO YTHHY Ha JIATO pellehe
Cy [03BO/bEHA CAMO ¥3 MHcMeHy carnacHocT [pojexranta
H MOANEHRY 0100pPEY HAIBOPHOT OpraHa.

3a speme ussohema panosa Mseolau je nysxad ma soau
JIHEBHHK panoBa, ca CBHUM [0JalHMMa KOjé OBakas
NHeBHUK npeneuba (rpaleBUHCKH IHEBHHK ).

Kon m3pohewa pajgosa Boautu pauyHa ja ce He owTere
Beh u3BEICHH pajloBH 01HOCHO nocTojehie HHeTanauMje.

Pymeme umu  mremoBawme — apMHpaHO-HETOHCKHMX
KOHCTPYKIIMja 34 CBE €NEKTPOMOHTEPCKE PAOBE, CME CE
BPUIHTH MCK/bYUHBO Y3 MHCMEHY CarlaCHOCT HAI30PHOT
opraua.

Marepujan u onpema, koja he ce ymorpebutH, mopa
OAroBapaTH KapakTepPHCTHKAMA JaTHM Y NPOJeKTY H
BaxehuM HOpMAaTHBHMA H Cranaapauma,

3a yrpaheny onpemy M Martepujan HEONXOAHO je
obexbenuTn  neknapaunjy npomssohaua o KeaauTeTy
npou3sosa 1 oaroeapajyhe atecre.

[Mpunukom wuseohewa pagosa Masohau je mykan ja
CIPOBOOM MEPE 3aliTHTE Ha pany npeMa Bawkehum
MPOMNHCHMAa H HOPMAaTHBHMA.

16.1.2. Tlonaramwe kabnosa

16.1.2.1. Omure npenopyke

Y  npuHUMITY, eneKkTpoeHeprercke kabmoee Tpeba
nonaratd cnoboaHo y 3demspy. Ha mpenasuma npeko
yNuL@, MyTeBa W CTa3a, Kao M Ha CBUM MeCTHMa rie Tpeba
Kadn 3aTHTHTH 0 MeXaHHYKHX omTehema, KabloBH ce
Nnonaxky Yy 3alITHTHE LEBH, OJHOCHO ¥ KabloBCKy
KaHau3aumjy.

140 8

Cable Electric Mains 1Kv

16.1.1. General Specifications

16.1.2.

16.1.2.1.

These Technical Specifications constitute an integral part
of the design and contract documentation for which the
Contractor shall ensure full compliance.

Works shall be carried out fully complying with the text
and drawings in the technical design documentation, the
regulations and norms governing installations of this type,
and these Technical Specifications, all subject to the
approval of the Engineer.

Prior to the commencement of works, the Contractor shall
peruse the design documentation, give his comments and
observations, if any, and duly submit them to the Engineer
through the Building Journal.

Modifications or variations that may considerably affect
the design solution shall be permitted solely upon a
written consent of the Designer and subject to the
approval of the Engineer.

During the execution of works the Contractor shall keep
daily records entering all required data (Building Journal).

During the execution of works due care shall be exercised
to avoid damage to other works and existing installations.

Breaking or chasing of reinforced concrete structures to
make room for electrical works may be done only upon a
written consent of the Engineer.

The materials and equipment to be incorporated shall have
the characteristics specified in the design documentation
and applicable norms and standards.

The Manufacturer’s declaration of quality and appropriate
Compliance certificates shall be provided for such
equipment and materials.

During the execution of works the Contractor shall
undertake safety measures in compliance with the
applicable rules and norms.

Cable Laying

General Recommendations

In general, electrical cables shall be buried direct in the
ground. At street, road and path crossings and in all other
places where a cable has to be protected from mechanical
damage, cables shall be laid in protective pipes and cable
conduits respectively.
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Kabnoeu ce nonaky pydHo HWAH  NIPHMEHOM
mexanusamdje. Ilpn Tome ce Mopajy ysetn y oOsup
JI03BOJBEHH TONYIIPEYHHLIN CaBHjalba M JI03BO/bEHE BYYHE
cHIte.

Jossomenn nonynpeyHuuyM caBujama 3a kabjaose Tuna
100, I41 XXE-49, HIIO-13 u HII30-13 je 15 11
(mm), oanocHo 15 1, a3a XI100 12 JT

J103B0JbHE BYUHE CHIIE MPEKO 3ATE3HE YAPAIULIE CY 32 THIT
TITI00 ACJ, TIIT 41 ACIXXE-49A, XI100-AC, 5]1% (H), a
3a HITO-13 A u HIT30-13 A je 3 JI? (H).

He npenopyuyje ce nonarame kadnoea ako je crojkHa
Temnepatypa Hmka on +5 °C. Y cynporHom Tpeba
MPETXO/HO 3arpejat Kabn M mwTo Opske ra MONOMKHTH.
3arpesane ce BpUIM TAKO WITO ce Kadl Ha OyOmy apxu 36
710 48 4acoBa y NpoCTOpHjH Y K0joj je Temmepatypa 10 °C
no 20°C. Bpi3o sarpepame kabna moryhe je noctuhu
NPONywTamweM eNEKTPHYHE CTpyje rycTue 5 A / Mm? y
Tpajamy oko 1 car, NpH ueMy ce MOpa BOJHTH pauyHa 1a
ce Hempekopadu Temneparypa on 25 °C Ha noOBpIIMHK
kabna.

[Tocne nonarama kaGna, a mpe 3arpnaeama Tpeba
M3BPIINTH CHUMale TauHe Tpace kabna. Ha nnamy
nonarama Tpeda O3HAMHTH YKPIUTAKA Ca  JAPYrHM
kabnoBuMa M HHCTANALMjAMA, CNOjHA MeCTa, TauHy
oyxuHy Kabna, Tpace 1 oL

Kpajese nonosxenor kadna, Mecta yKpIITama ca OCTAIHM
NOJ3EMHUM MHCTANALM|jaMa W [PYra KapakTepHCTHYHA
mecta Tpedba moceGHO o3HaumTH nomohy mniouMna Ha
KOjUMa Ce Hajla3e OCHOBHHM MOJAlM O kabny. Huje
J03BOJBEHO MOCTAB/bAILE OBE NIOYUILIE Ha Uty Kabna,

Tpace enextpoeneprercknx KabNoOBCKUX BOJOBA Y HAYETy
onpehieHe ¢y  ypOAHHCTMYKO-TEXHHUYKHM  YCTOBHMA,
CarflaCHO Ca MIaHOM JAPYrHX MOJ3€MHHX HHCTanalMja.
Kabnosu 3a japHO OCBET/hEH:E MOIMKY CE M0 MPaBUIy y
0OCH cTyDOoBa.

16.1.2.2. Tlonarawe kaGnoea y pos

3a nonarame kabnoea no npaswity oapelen je nojac
wmupHHe Hajmarse 0,7 M.

JlumeHsuje posa 3a c10G0AHO MoNArame Yy 3eMJ/bH 3aBHCE
0J1 HA3MBHOI HaMoHa Kaﬁna, BPCTC 3EMJ/BHINTA Ka0o M 01
Opoja kabnoea y poBy M PacHONOKUEOT TIPOCTOPA.

JlHo poea Tpefa M3paBHATH W OYMCTHTH O KaMelba M
JIPYrdX OWTPHX MaTepHjana koju G MOIM [a onTepere
kabn. V¥ cynporHom ciy4ajy Ha OHO poBa Tpeba
TIOCTABMTH MOCTe/bULY 3a Kabn nebmuue 0,2 m. Kabn ce
NOJAXKe Ha JIHO poBa, OAHOCHO Y noctessuny. [lonake ce
BMjYraBo, Tako f1a je oyxuHa kabna o 2% seha on
JIyKHHE Tpace.

Cables shall be laid by hand or using mechanical means
when allowable bending radii and drawing forces shall be
considered.

Allowable bending radii for cable types PP00, PP41
XHE-49, NPO-13 and NPZO-13 is 15 D (mm), and/or 15
D1, and for XP0O cable type it is 12 D,

Allowable drawing forces over tension sleeves for types
PPO0 ASJ, PP 41 ASIXHE-49A, XP00-AS, is 5D? (N),
and for NPO-13 A and NPZO-13 A -3 D? (N).

It is not recommendable to lay cables when the outside
temperature is below +5 °C. If the temperature is lower a
cable shall be warmed in advance and laid as quickly as
possible. The warming up shall last 36 to 48 hours for a
cable on a drum in a room at the ambient temperature of
10° C to 20 °C. Fast warming up can be achieved by
letting 5 A/fmm? electric current through the cable for
about one hour while preventing the cable surface
temperature to exceed 25°C.

The cable route shall be surveyed before backfilling.
Points of crossing of the cable with other cables and
installations, points of splicing, and cable exact length
shall be plotted on the laying plan,

Ends of a laid cable, points of crossing with other
underground installations and other characteristic points
shall be specially marked with plates containing basic
cable data. Such plates shall not be fixed to cable wires.

Routes of electric cable lines are generally specified in
urban and technical terms of reference to suit other
underground installations. Cables in a public lighting
system shall be laid along mast axis.

16.1.2.2. Laying Cables in Trench

The width of the strip of land for cable laying shall be
minimum 0.7 m.

The size of a trench for cables to be buried direct in the
ground shall depend on its nominal voltage, type of soil,
number of cables in trench and available size.

Trench bottom shall be made flat and stones and other
sharp objects removed to avoid any burden on the cable.
If this is not possible, a 0.2 m thick bedding for cable shall
be placed in trench. The cable shall be laid at the bottom
of the trench and /or on such a bedding. It shall be laid in
a winding line so that cable will be by 2% longer than its
route.
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3arpnasame xabna BpIIM ce MO NPABHITY, W3 OTKONA, ¥
cinojesuma on no 0,3 M. 3a npeu cnoj koju je y3 kabn,
O[IHOCHO 3a MOCTEe/eHUY Kabna, Tpeba KOPUCTHUTH CHTHO
3PHACTY 3eM/BY M3 oTKona. MeljyTum, ako oTkon campiu
MHOTO  Kamemwa, IwyTa, 0Onara, 3emssy saraleny
XEMHKA/IMjaMa M Cl. MOKE C€ KODHCTHTH JONpPEM/BEHA
CHTHO3pHACTA  3€M/bA, INECak MM  CHELHjalHO
NpUIpEMIbEH  Matepujan  koju  obesbehyje  nobpo
nposoljere TonIoTe.

[lpu 3arpnasamwy xadna Tpeba GnaroBpeMeHO MOCTABHTH
nnacTuyHe  ymosopaeajyhie  Tpake wm3Han  kaGna.
[MnacTuuna ynosopapajyha tpaka tpeGa ja Oyie uppeHe
Ooje, ca YTMCHYTHM YIO3OPEHEM [a Ce HCHOA Tpake
Hamasy cHepreTckn kadn. Illupuxa Tpake tpeda na Gyae
oko 0,1 M, a kpanuTeT Matepujana Tpeda aa joj rapantyje
BEK Tpajama koju uMa Kaoi.

Hckonan kaGnoBckd poB Mopa ja Oyie BHI/BHBO
obenexed M o0e3beljeH paay CHIYPHOCTH nemaka M
BO3MINA,

16.1.2.3. Tlonarawe kabnoBa y kabnoBCKky KaHanu3aumjy

Ha npenasuma wucnox komoBosa ynuMua M nyTesa,
TPAMBAJCKHX KONOCEKA, JKEJIE3HWYKHX MpPYra, KOJICKHX
Nponasa Kpo3 JABOPHIITA, NPH MPEKOPAUCH:Y [103BObEHHX
oacTojak-a kabna y ODHOCY Ha [Apyre MOA3EMHE
MHCTANAUK]e H CI. KOPHCTH ce KabNoBCKa KaHaH3aluja,

Kabnoscka xananmsaumja ce u3paljyje o miacTHYHMX,
ac30eCcTHO LEMEHTHHX LEBH WM 01 npedadpHKkoBaHuX
Oetouckux enemenara ( kabmopuna ). Msman ueem
nocTaBkajy ce ymozopasajyhe Tpake. Yenmune ueBH
Tpeda, 1o npasuiy nideraparH.

MHHHMANHY  YHYTPalllH NPEYHHK LEBM Mopa OHUTH
Hajmawe 1,5 myTa Behu 011 CroJbiber npeunnKa Katna.

3a xabnoscky KaHanusaumjy Tpeda Hajipe MOCTABMTH
MOCTE/BULY Ol Mpiasor Getona of 10um, Ha xojy ce
nocras/kajy uesu (kabnoeuue ). LleBu ce nawseHBO
Crnajajy, a CrnojeBM 3anuBajy LEMEHTHUM MAaITepoM,
OJIHOCHO [OPYTMM  MOTOjJHWM  Matepujanom. Heuue
yjla3HuX oTBOpa OETOHCKE KaHaTM3auMje OBI0KHTH
OIOBHHM JTHMOM.

Orsope ueBHM Koje ce He KopucTe Tpeda 3aTBOPHTH
MJacTHYMM 4YermoM HIH Ha ciMuyaH HadyuH, Ha mecrmmMa
rae Huje Moryfic BpPUIMTH NOCTAaBbamke KabNIoBCKe
KaHaTu3alMje Yy OTBOPEeHH pOB, H3pala KabnoBcke
KaHaMM3alMje BPLIH ce MoaA0yIIHBAmEM,

IMpubdmwkaparme W yKkpluTahe eHepreTckux kab/aosa ca
ZIPYrUM HHCTaNalujama

IMpu NapaieTHOM Boljery €HEPreTCKHX H
TeIEKOMYHHKALMOHUX Kab/loBa noTpebHO je MHHHMAIHO
pactojame og 0.5 m.

As arule, a cable shall be covered with 0.3 m thick layers
of excavated earth. The first layer next to the cable and/or
bedding shall consist of excavated fine grained earth,
same as cable bedding. If, however, excavated material
contains lots of stone, debris, mud, earth contaminated
with chemicals, then fine grained earth, sand or specially
prepared material of good heat conductivity shall be
brought to the place.

A plastic warning tape shall be placed on top of the cable
in due time prior to backfilling. The tape shall be red with
warning lettering that a power cable lies beneath it. The
tape shall be about 0.1 m wide and of the quality
guaranteeing the same lifetime as the cable itself,

An open cable trench shall bear visible marks and provide
safety for pedestrians and vehicles.

16.1.2.3. Laying Cables in Conduits

Cable conduits shall be used for crossings under streets,
roadways, tramway tracks, railway tracks, yards with
vehicular passages and where permissible distances of
power cables from other underground installations are
exceeded.

Cable conduits shall be constructed from plastic, asbestos
cement pipes or prefabricated concrete elements (ducts).
Warning tapes shall be laid over conduits. As a rule, steel
pipes shall be avoided.

Minimum inside diameter of pipes shall be at least 1.5
times the cable outside diameter.

Cable conduits shall be placed on a bedding of 10 cm
thick lean concrete. The pipes shall be carefully joined
and joints grouted with cement mortar or other suitable
materials. Edges of openings in concrete conduits shall be
covered with sheet lead.

Unused pipe openings shall be closed with plastic plugs or
similarly in another way. Where cable conduits cannot be
placed in open trench, they shall be placed in a boring..

Convergence and Crossing with Power Cables and
Other Installations

Minimum distance of 0.5m shall be required wherever
power cables run parallel with telecommunication cables.
They shall cross at the distance of 0.5m.
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VKplutame eHepreTckor kab/ia ca TeneKOMYHHKAUMOHHM
BpIIM ce Ha pacTojawy 0.5 M. Yrao ykpmrama, Tpefa na
Je Ommkn nparoM yray, a He Mamk of 45°. Eneprercku
Kabn ce N0CTAB/bA no npasuy HCIOJ
TE/ICKOMYHHKAUHOHHX Kabnosa.

YKonuko ce pazMauu u3 tauke 16.1.2.2. ne mory noctufin
OHIA C€ CHEPICTCKH Kkabn NOCTaR/ka ¥ 3AIUTHTHY LIER, aTH
HH Taja pasMak He cme ga Oyae mawn 01 0.3 M.

Huje mosomeno napanenHo Boljeme eHEPreTCKHX
kabnosa HCnoa HITH H3Han BOJOBOIHHX H
KaHATH3ALUMOHUX LEBH, OCHM NPH YKPLITAY.

XOpM30HTATHO pacTOjame EHEPreTCKMX Kabnoea of
BOJIOBOJHHX MM KAaHATW3ALMOHNX LEBH Tpeba aa H3HOCH
HajMame 0.4 M. Ako ce TO pacTojame He Moske nocTHhM
eHepreTckH kaby Tpeba nopyhu Kpo3 3alTHTHY LIEB.

[Mpn yxpwTamwy kadn Moxe na Oyae MCMOJ MM M3HAL
BOOBOAHE Mpeke. Pasmak mamely kabna u uesn Tpeba
na u3HocH HajMame 0,3 M.

Ha wmectuma napanenHor solema wam  ykpuTama
CHEPreTeKor Kabna ca BOJAOBOAHOM MM KaHATH3alMOHOM
LEBH pOB ce Komna py4Ho ( Oe3 ynotpebe MexaHu3awmje ).

Huje no3eo/beno Boheme eHepreTckux kabrnoa M3Hall
WIH HCIOJ TOMNOBOJA OCHM TNpH  ykpiutawy.llpu
YKpIITawy Kabn ce Mo [paBuny TOCTaB/ka M3HANL
TOMIOBOAA, @ M3Y3eTHO W MCMoA Tomnorona. Pactojame
eHepreTckor kana o CNO/BHE MBHLE Kauana 3a
TOnIoBO/ Tpeda fa H3HOCH HajMarke 0,6 M.

Mehycobuo pactojamse eHepreTckuMx kabioBa y HMCTOM
poBy Tpeba na Oyae najmame 0,07 M, npu mapanenHom
Bofjersy, oatocto 0,2 M Npy yKpIUTAkLY.

AKO Ce Y MCTH POB MoKy KaONOBH HHCKOT M CPEIHEr
HANoOHA WM BHIIE Kabj0oBa CPEHILEr HANOHA, jeiHH O
apyrux Tpeda na Oyay OIBOJEHH 3aTBOPEHHM HH3OM
OneKa WM HEKMM APYTMM W30MALMOHHM MATepHjaioM,
CXO/IHO 0J100pey HAA30PHOT OpraHa.

Pasmak w3amehy eneprerckor kabna W racosoga npu
YkpliTaky W napanenuom Bohewy Tpefa nma Oyae
HajmMawe 0.8 M y HacelbeHUM MecTuma M 1,2 M H3BaH
HACCbCHHX MEeCTda.

Pasmaun mory OuTH cMamenu mo 0.3 M ako ce kabn
NONOAH Y 3AUTHTHY UEB Ay#HHE Hajmamwe 2 M ca obe
CTpaHe YKpIUTakha.

VYkpmTame kabIOBCKOT BOAA €a MyTeM M3BaH HAcesha
BpILIH CC NOJIAramkem Kabna ¥ 3alUTHTHY LECB NOCTAB/BCHY
XOpH3OHTAHUM Oymemem Oe3 packonaBara myTa,

Beptukanuu pasmak  kaGnoBcke  KaHaiMzaumje M
NOBpIIHHE MyTa Tpeba ma n3HocH HajMarse 0.8 M.

A power cable shall cross a telecommunication cable at
the distance of 0.5 m. Crossing angle shall be as close to
the right angle as possible and not less that 45°, As a rule,
power cables shall be placed beneath telecommunication
ones.

If the above distances, Sub-Section 16.1.2.2. cannot be
achieved, power cable shall be placed in a protective pipe
but the distance shall never be less than 0.3 m.

Laying power cables parallel to, under or above water
supply pipes and sewers is not permitted except at
crossings.

Horizontal distance between power cables and water
supply or sewerage pipes shall not be less than 0.4m. If
such a distance cannot be achieved, power cable shall be
drawn through a protective pipe.

At points of crossing a cable may run above or under
water supply pipes at the minimum distance of 0.3m shall
be ensured between the cable and the pipe.

A trench shall be excavated by hand at the points where
power cables run parallel to water supply pipe or sewer
(no mechanical means).

It is not permitted to guide power cables above or under
heating ducts except at crossings. At crossings, a cable
shall as a rule pass above heating line duct and only in
exceptional cases it can pass under it. Minimum
horizontal distance between a cable and the outer edge of
a heating line duct shall be 0.6m.

Spacing between power cables if running in parallel in a
trench shall be minimum 0.07m and 0.2m if crossing.

If one ftrench has to accommodate cables of low and
medium voltage or several cables of medium voltage, they
shall be separated with a row of bricks or some other
insulating materials, subject to the approval of the
Engineer.

The distance between a power cable and a gas pipeline
crossing and running in parallel shall be minimum 0.8 m
in built up urban environment and 1.2m in unbuilt area.

These distances may be reduced down to 0.3m if a cable
is placed in 2 m long sections of a protective pipe at each
end of a crossing.

If a cable line crosses a road outside urban area it shall be
laid in a protective pipe drawn in a bored passage under
the road without breaking it.

Vertical distance of cable conduits and road surface shall
not be below 0.8 m.
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Pazmak kabnoBckor Boja on myTa NpH [apaneniHom
sohewy Tpeba na n3HocH:

- 3a ayTOMYT M NYT NPBOr pelia HajMamke 5 M

- 3a [yTeBe MCMO NPBOT Pejla HajMake 3 M

Kabnoscku nputop

[Mpenopyuyje ce xopumheme TOMNOCKYIUbajyher u
XJanHocKybajyher kabnosckor npudopa HIH
npendadpukopaHux enemexara. 3a kaG10Be ca MANHPHOM
n3onaumjom (MITO  13) nossosbeHo je  kopuimnheme
KIacH4Hor kabiaoeckor nipudopa.

3a cnajame MPOBOOHMKA NpEriopydyje ce NocTynak
npecopawa (CPIIC H.®@4,101) anmu je #03BOSBEHO
kopuifielbe ¥ CHEUMjaANHIX CTE3a/EKH Ca 3aBPTHHMA.

Kabnoscke cnojHuue u 3aspmHuue tpeda 1a MOHTHPAjY
CTPY4HO 00y4EHH pagHULIA.

Kabnorcka 3aBpiuHHiIA cperbeHanoHCKor kabna Mopa ja
nocejayje npubop 3a jeAHOCTABHO NPHK/BYHEHE METATHOT
nnawTa W apMatype, OIHOCHO €IEKTPHYHE 3alliTHTe
kabna Ha y3sem/buBau TpaHcopmaropcke craHuue wau
cTyba.

Kabnoscka cnojunua ce nocebHO He yiemibyje, Oes
003Mpa 1a 11 je o1 H301aUMOHOr MaTepHjala Ik MeTana.

H3pana cnojHMUA M 3aBPINHMLIA MOpPAa CE M3BPLIHTH Y
CKNajy ca CTAHIApIHMa KOJH Cy BE3aHH 3a OBY BPCTY
panoBsa, Kao W NpenopykaMa W yCIoBHMA 3a MOHTaKY
npoussofjaua Te BPCTE ONpeMe.

3a opalpaHu THN W mpecek kabna, cTe3aABKE ca
3aBPTHMMA M CHOJHH MaTepHjai 3a IpecoBare, Mopa
MMATH ATECT O THIICKOM HCTIHTHRAKY, nocedHo Y norneny
* ybpsanor cTapema .

Axko ce ynorpeb/bapajy kabnoBu o aTyMHHHjyMa Mopa
ce nocebHa naxma ODPATHTH HAa KBAIMTET CHOjeBa.
Cnajame anyMHHUjYMCKHX KabIl0Ba BPILM CE NEMILEIEM,
BADEIEM M MPECOBAHeM [0 MOceOHOM MOCTYIKY.
Cnojesn  anyMuHMjymckux  kalnmosa Ha  OakapHe
NPUKJBYHMKE, IUHHE M CIOHYHO M3BOAE C€ IPEKo
KanajucaHux Oaxapuux nanmyumua. He noseossaea ce cnoj
alyMMHMJyMCKHX M OakapHux kabnoea y kaOnoBckoj
cnojuduy, Beh camo y Tpado craHuilaMa, pasBOAHUM
OpMaHMMa M MPUKBYYHMM  KyTHjama. 3a  pan
anyMMHUjYMCKWM  KaOloBMMa Mopa ce  ynoTpeOuTH
nocebad anar koju Huje 6o y moampy ca Gakpom. Kon
HHUCKOHANOHCKHX KabnoBa MoOry ce Takohje KOPHCTHTH M
CIELHjATHE CTE3a/bKE €A 3aBPTHHMMA.

3aspuwieHy KaONOBCKY CIOJHMLY TPEKPHTH TNECKOM Tako
Aa He Oyle HM HA jeIHOM MECTY C/0j rNecka Tatbu ox 10
UM a MpeKo necka MOCTABMTH oneke koje he npukpuru
ueny cnojuuiyy. CrojHHLE ¥ YHYTPAWIKOCTH 3rpaje WM
maxTa He Tpeda 3acHnaTH NECKOM.

The distance between a cable line and a road running in
parallel shall be:

- Minimum 5 m for a motorway or class [ road

- Minimum 3 m for roads below class I

16.1.2.5. Cable Accessories

Use of heat shrinking and cold shrinking cable accessories
or prefabricated elements is recommended. It is permitted
to use conventional cable accessories for paper insulated
cables (IPO 13).

Conductors shall be joined by pressing (SRPS N.F4.101)
while special bolted clamps are also permitted.

Cable joints and terminations shall be fitted by skilled
persons.

A medium voltage cable termination shall be fitted with
accessories for simple fixing of metallic sheath and
armour, and of electrical safety elements to earth terminal
of a transformer station or a mast.

A cable joint shall not be grounded on its own whether
made of insulating materials or metal.

Joints and terminations shall comply with the standards
governing works of this kind and with recommendations
and instructions issued by the manufacturer.

Each cable of selected type and cross sectional area,
bolted clamps and jointing material to be pressed shall be
accompanied with prototype Compliance certificates
particularly concerning “speedy ageing®.

If aluminium cables are used then particular attention
shall be paid to jointing quality. These shall be joined by
soldering, welding and pressing according to a specific
procedure. Aluminium cables shall be connected to
copper terminal ends, rails and the like via tin plated
copper lugs. Aluminium and copper cables shall not be
joined in a cable splice but only in transformer stations,
distribution boards and termination boxes. Aluminium
cables shall be handled with special tools that have not
been in contact with copper. Special bolted clamps can
also be used for low voltage cables.

A finished cable joint shall be covered with a sand layer
not thinner than 10 cm at any point and bricks all over it.
Joints in buildings or in manholes need not be covered
with sand.
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CrojHuie ¥ 3aBpIIMIE MOPAJy Ce M3BECTH Y CKIaly ca
CPIIC H.@4. VY nwenocratky CPIIC-a panose u3BecTd no
BJIE nponucuma, ynyTcTBHMA npoussolaua u 3aXxTeBHMA
“Enextpoauctputdyumje”.

H3paliene cnojuuue He cMejy ce 3aTprasat J0K HHXOB
nonokaj He CHUMH H3Bohay, a 0100pH HAT30PHU OpraH.

Hakon nonarama, crnajama W 3aIpnaBama CHEPreTCKOr
kabna Tpeba  M3BPIINTH  HAIOHCKO  MCIHTHUBAMC
KabnoBCKOr BOJA.

Ha cBuM KabnoBckMM cHojHMUAMa U 3aBpIIHHLAMA
NOCTap/bajy ce TabNMIE €a HAZHAKOM THIA, TPECEKa,
HanoHa kabna M MMeHa 0GjeKTa y KOMe Ce Hanasu Jpyr
Kpaj kabna.

16.1.2.6. HcnutuBame eHepreTckux kabiosa M KabmoBckor

npubopa

Hcnutupame eHeprerckux kadoBa ce BpILIM, 3ABHCHO OJ1
THNA NpuMeseHor kadna, npema CPIIC H.115.025, CPIIC
H.1[5.235 u CPIIC HEL] 60502.

Hcnutusame kabna u kaGnoeckor npubopa Bpimy ce Kao
00aBe3sHO (KOMaJHO) HMCNMTHBAME, HCIHTHRAMKE THIIA,
cneuMjanHo  (nocebHO) WCIMTHBAKRE W MPHjEMHO
HCTIHTHBAE.

Ka6noeu u kabnorckn npubop Mopajy aa noceayjy arecr
osnamheHe He3aBHCHE HHCTHTYLIH]E.

[Mocne nonaratea, cnajata u 3aBplIaBaMka Kadia BPLIK Ce
HAIOHCKO MCTIHTHBAE KOMILIETHOT KaGMoBCKOT BOJIA.

16.1.2.7. 3aBpmnu ycnoeu

Hssohau npeapaje MuBecTUTOpY MOTHYHO 3aBpllieHY
WCOIMTAHY HHCTajlauMjy ca nojemeHuM ypebajuma 3a
3aLUTHTY W YNPaB/bame MMYTEM TEXHHYKOI NpHjeMa o1
CTpaHe HAI3OPHOr OpraHa.

Hspohau je myman na uHcTanawujy JoBee Y MCIPaBHO
cTame Mo npumendaMa KOMHCH]E 33 TEXHHYKH NpHjeM
objexara, Ge3 npasa HaKHaje.

[Mpunukom Texuuukor npujema Misoljau je myxan na
nocrasu KoMmucHjM 33 TeXHHUKH NpHjeM, & MPHIHKOM
npuMonpesaje ofijexTa 1a npeaa HHEECTHTOPY:

- ZBa IPUMEpPKA NPOjeKTa H3BEAEHOT 00jeKTa
- arecTe M JeKnapauMje O KBanMTeTy yrpaljene

onpeme U cepTHHHKATE O WIBPIIEHHM MEpEHHMa H
MCIIUTHBAKBLHMA

["apauThn pok 3a M3BelEHE PAdOBE MOYMMLE O]l JaTyMa
H3BPIICHE NpUMOTIpenaje.

Joints and terminations shall comply with SRPS N.F4
group of standards. In their absence, work shall proceed
according to VDE regulations, manufacturer’s instructions
and “Elektrodistribucija” requirements.

Finished cable joints shall not be buried until their
positions are surveyed by the Contractor and approved by
the Engineer.

The laid, spliced and buried power cable shall be
subjected to voltage test.

Each joint and termination shall be provided with a plate
showing type, cross sectional area, voltage and name of a
facility in which the cable is terminated at the other end.

16.1.2.6. Testing of power Cables and Accessories

Power cables shall be tested by type according to SRPS
N.C5.025, SRPS N.C5.235 and SRPS IEC 60502.

Cables and cable accessories shall be subjected to
obligatory (piece) test, type test, special tests and tests at
acceptance.

Cables and cable accessories shall be accompanied with
compliance certificates issued by an accredited institution.

The cable laid, spliced and terminated shall be subjected
to voltage test along its whole line.

16.1.2.7. Final Requirements

The completed and tested installation with adjusted safety
and control units shall be handed over to the Employer
during technical acceptance by the Engineer,

The Contractor shall incorporate comments of the
Technical Acceptance Commission without any right to
compensation.

During the technical acceptance the Contractor shall
submit the following to the relevant Technical Acceptance
Commission and also during commissioning of the
facility to the Employer:

. Two copies of as built drawings
- Compliance certificates and declarations concerning

the quality of incorporated equipment and
certificates on measurements and tests performed.

Period of guarantee for the works shall start from the date
of commissioning.
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16.2.

Cee wWTO HMje creUH(PUUMPAHO OBHM TEXHHYKHM
ycnoBdMa, a y Be3H je ca HHcTanaudjom Ouhe
Ae(UHMCAHO — YCMOBHMA  YrOBOpA  HA  peauMju
Hupectutop — HU3sohay u noiexe onobpewy Haa3opHOT
opraHa.

Mepeme u niahame

Tauua KOJMYMHA YTpOIIGHOr Matepujana m niahame
yTephiyjy ce Ha ocHoBY rpaheBMHCKE KiHMIE WM
rpaljeBHHCKOr  IHEBHMKA NOTIHCAHOT O]l  CTpaue
CYNepBH30pa, Y CKIA/Y Ca IIPEeMEPOM H KakKo TO 0A00pH
Hamzopun oprad npema npojekTy U OBHM TEXHHYKHM
YCNOBHMA,

Memosutu Box 10kV

16.2.1. Onuy ycnoeu

IMpu uspohemy panoBa Ha MOCTAR/baAY HAM3EMHOr BOAA
10 kV, useobhau panoea je obasezaH ma ce mpuap;asa
BOKENHMX TEXHMUKMX TNPONMCA W CTAHAAPAA, TEXHHYKE
NOKYMEHTalMje, TEeXHHYKMX 3axTera  npoussohaua
onpeMe W NPHIKEHHX LPTEKA,

OBH TeXHHMUKHM YCIOBHM Cy CACTABHM €0 TpOjeKTa M
yrosopHe nokymeHTtaumje v Mssofjau mopa na oGesGenn
NOTOYHY yCarnaleHoCT ca HmHMa NpH uisohewy pamosa
Ha MocTaB/bamy HaazeMHor poaa 10 kV .

HM3pohay pazosa je myman 1a ce NPHIMKOM H3Bohjema
paoBa NpUApKaBa ¥ IPUMEHYje:

a)  Bawehe CPIIC, MEL] nponuce u cTanaapae:;

b) IlpaBunHMK O TEXHHYKHM HOpMaTHBMMA 32
CJICKTPOEHEPreTCKA MOCTPOjelbad HA3MBHOI HANOHA
usnan 1000B, Cn. mact COPJ 6p.4/74 u mwerose
uwsmene Cn. mact COPJ 6p.13/78, Cnnuct CPJ
0p.61/95;

c) [IlpapunHuMK © TEXHHYKHMM HOpPMaTHBHMa 34
Y3EMIBCHA  EIeKTPOSHEPTETCKHUX nocTpojerba
HazueHor HanoHa wu3uam 1000B, Ciuawmer CPJ
6p.61/95;

d) [lpaBMnHHK © TeXHMYKHM MepaMa 3a MOroH M
O/IPIKABAE  EEKTPOSHEPTETCKHX MOCTpPOjerba H
sojoea, Ca. nuct CPJ 6p. 41/93;

e) 3akon o 3amTuTH Ha pany, Cnrnacauk CPC,
0p.42/91;

f)  TIpaBM/IHMK O ONIITHM Mepama 3aliTUTE Ha paly oa
OMAaCHOI [IgjCTBA ENEKTPHYHE cTpyje vy ofjekTtuma
HAMEHCHHM 3a paj, pajHHM I[pOCTOpHjaMa W Ha
pagnammtima; Cn. rnacank CPC, 6p.21/89;

g)  VYeaose on ctpane npounssofjaua onpeme;

h)  TexHuuky nOKYMEHTaUH]y;

i) Ilponuce u npenopyke EITC-a u EJ|5-a.

Anything else concerning the facility unspecified in these
technical conditions shall be defined by the contract
between the Employer and the Contractor and shall be
subject to the approval of the Engineer.

Measurement and Payment

The exact quantity of installed material and payment are
determined based on the measurement book and the
construction journal signed by the supervisor, in
accordance with the Bills of Quantities and as approved
by the Engineer in accordance with the Design and these
Technical Specifications,

16.2. Combined Electric Mains 10 kV

16.2.1. General Specifications

When erecting a 10 kV overhead line the Contractor shall
observe the approved technical regulations and standards,
technical documentation, the technical requirements and
drawings of the Manufacturer of equipment.

These Technical Specifications constitute an integral part
of the design and contract documentation for which the
Contractor shall ensure full compliance in the erection of
10 kV overhead power line.

The Contractor shall observe and apply during the
execution of the works:

a)  Applicable SRPS, IEC regulations and standards;

b)  Rules on electrical installations operating at nominal
voltage over 1000 V, Off. Journal of SFRY No.4/74,
amended in Off. Journal of SFRY No.13/78, Off.
Journal of FRY No.61/95;

¢) Rules on technical norms for grounding electrical
installations operating at nominal voltage over 1000
V, Off. Journal of FRY No.61/95;

d) Rules on technical measures for operation and
maintenance of electrical installations and overhead
power lines, Off. Journal of FRY No.41/93;

e) Law on Occupational Health and Safety, Off.
Gazette of SRS, No.42/91;

f)  Rules on general measures for safety at work and
protection against dangerous current in rooms
intended and used for operating electrical facility
and on sites, Off. Gazette of SRS No. 21/89;

g)  The manufacturer’s requirements |

h)  Technical documents;

i) Regulations and recommendations of EPS and EDB.
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[lppa u ocuosHa obape3a u3sohaua pamosa jecte Ja
NpPOY4H TEXHHYKY [OKYMEHTaLMjy, Ja H3paju IuiaH
paloBa W ga CBE paa0Be H3BOAM IIPEMa TEXHHYKOj
JMOKYMEHTauMju. 3a CBE IITO je HEjaCHO y TEXHHYKO]
nokymeHTauuju, uisohay tpeba na Tpaku ofjammere o
MPOjEKTaHTa.

HuBectvTop je aywaH Ja oOApend CTPY4HO JIHUE
(Hamsopuu opran) koje he BpwHTH Hamzop Haj
H3BohemeM pasoBa pajii KOHTPOJIE KBATUTETA, KOIHYUHE
pajoBa M pelicHa HEjacHMX NMHTama. 33 CBE M3MEHe M
O[ICTYNAka Ma KOjé BPCTe Kako ¥ MOTIEAY TEXHWUYKOr
pelerna Tako M y u3bopy MarepHjana Mopa ce npuasuTH
NMHCMEHA CarnacHOCT HAA30PHOr OPraHa MMEHORAHOT OJI
cTpaHe uHBecTHTOpa. [Ipe jaBama OBe carnacHoCTH
HAI30PHH OpraH je [yaH jJa MpHOaBM CarjacHOCT
NpojeKTanTa. 3a MOCHEAMLE MEHAKkA MPOjJEKTAHTCKOT
pememwa 03 CarNacHOCTH MNPOJEKTAHTA, OATOBOPAH je
HaN30pHH OpPraH 0HOCHO WHBECTHTOP.

3a peha oacTynama o1 000peHOT NPojeKTa, HALIEHKHA je
PEBU3HOHA KOMHCH]a K0ja je 0Baj npojekar oao0puia.

Cse panose uspohau Tpeda ja w3sene ca npeasuljeHoM
ONMpeMOM M MATEepHjaioM HA HaYMH KOjU je npensuben
OBMM MPOjEKTOM M [pema BakehuMm mponucMma M
cTanjaapaMma sa uisoljeme pagosa oBe BpCTe.

Onpema 1 matepHjan koju ce yrpahyjy mopajy GHTH Y
cknany ca MELL, MCO, CPIIC crannapauma
MpenopykaMa H3y3eB ako HHje apyrauuje oapeheHo
CreuH(PUKALM]OM JATOM Y MPOJEKTY.

KomnneTtna onpema u matepujan koju ce yrpahyjy mopajy
ouTtn NPETXOAHO KOHTPOIHCAHH H HCIHTAHM On CTpaHe
CTPYYHOT HAJ30pa-KyMia y TOKY NMPOH3BO/iHE, [1aKOBaa
H TPaHCINopTa.

MounTakn  enextpoonpeme Tpefa NPHCTYNHTH MO
NUCMEHOM  000pery Ham3opHOT OpraHa Ja je ucTa
NpUCHEna Yy WCNPaBHOM  CTalky W OJrosapa
KapakTepHCTHKaMa 13 nmpojekta. Marepujan norpedan 3a
M3pajly 1anekopoja Mopa OUTH HOB M HeyToTpeOILaraH,

‘Cea onpema koja ce yrpaljyje Tpeba na notuue on
npu3HaTHX npoussoljaua u mopa ma Oyne nponpahena
aTecTHMa KOjU CcE NOJHOCE HAJ30PHOM OpraHy Ha
o100petbe.

H3sohau ce obasesyje na Ha MUy MecTa, Ha
NPOjEKTOBAHO] TPACH, TIPOBEPH TPEHYTHO CTAHE H MCITHTA
Jla Jih nocToje HMMo KaKBE CMETHE 1a Ce PAmoEH H3BpLIE
npeMa OBOj MPOJEKTHOj NOKYMEHTauuju. Y HHTEpBaly
usmely TpojekToBaKa W MOYETKA pafoBa, MOCTOJM
MOTYRHOCT /1a Ce CTame Ha MPOJEKTOBAHO] Tpacu Koje je
NpOJEKTaHT CHUMHMO Mpe [0MeTKA MpPOjeKTORamka
Hapymuno. VYKOMMKO nocToje OWI0 KakBE CMETH:E
KOHCYJITOBATH HAI30PHOI" OpraHa.

The first and main obligation of the Contractor is to
peruse the technical documentation, prepare a schedule of
works and execute them in accordance with the technical
documentation. In case of ambiguities in the technical
documentation the Contractor shall ask the Designer to
clarify.

The Employer shall nominate an expert (the Engineer) to
supervise the execution of works, their quality, quantities
and resolve unclear issues. Modifications and deviations
of any kind affecting the technical concept and choice of
materials shall be permitted solely upon a written consent
of the Engineer appointed by the Employer. Prior to
giving such a consent the Engineer shall obtain the
Designer’s approval. The Engineer and/or the Employer
shall be responsible for any consequences of a design
modification if done without the Designer’s approval.

The Design Reviewing Commission that has approved
this design documentation shall be responsible for major
variations from the approved design.

In executing the works the Contractor shall use planned
equipment and materials in the way described in the
design and in compliance with standards and regulations
governing works of this kind.

The equipment and materials to be incorporated shall
comply with IEC, ISO, SRPS standards and
recommendations unless otherwise indicated in the design
specification.

The equipment and materials to be incorporated shall be
controlled and tested by the Buyer’s inspectors in the
course of production, packing and transport.

Fitting of electrical equipment may start upon the receipt
of the Engineer’s written statement that the equipment has
arrived in orderly condition and that it complies with
design characteristics. Materials for transmission lines
shall be new and unused.

The equipment to be incorporated shall be supplied by
reputable manufacturers and come with Compliance
certificates which shall be submitted to the Engineer for
approval.

The Contractor shall check the situation along the
designed route looking for any impediments to the
execution of the works according to design
documentation. In the period after completion of the
design and before commencement of the works the
situation on the designed route earlier surveyed by the
designer may worsen. In case of any obstructions the
Engineer shall be consulted.
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[Tpuankom u3sohewa panoea wu3sohau Mopa BOAHTH
pauyHa na He johe Jo omrtehema Ha MeCTY e ce H3BoJE
pagoeu. CBY MpHuMIbEHY WITETY, OMIO YCIE HEJlOBObHE
NaKLE WKW Heoba3pHBoCcTH Y pady, H3Bohad je myxau na
HAJIOKHAIM MHBECTHTOPY MM JAPYroM ussofjauy, Koju
YIopeno ¢ HBHM H3BOAH pajloBe, 0JHOCHO O CBOM TPOIUKY
u3BpLuM noTpedue onpaeke. Ko u3soljemna pamora, mopa
Ce BOJOMTH paqyHa Ja ce WTo Mame omTeTe Beh M3BeneHu
pamoBu M nocrojehe uucranaumje. Takohe, cnpopecTu
KOOpAMHALM]Y pajloBa, 4YHME ce H30EeraBajy cMmeTie y
pany W HenponMcHa oJCTynawa. Pyluewe, mTeMoBame
HiK npodujarbe apMHPaHO-GETOHCKUX KOHCTPYKLMjA CMe
CC BPIUHTH CaMO ¥3 MHUCMCHY CariacHoCT l'IijeKTaHTa H
HAN30pPHOr Opraxa.

Kopumhere CBMX HHCTanauuja Modke ce BPIIMTH Tek
nocne MoOTNYHO 3aBpUICHHX pajoBa W M3BPIICHHX
HCNUTHBAKA O CTPAle MCPOJABHHX CTPYYHHX OpraHa, ¢
THM J1a KOHA4HO 0/100pEHbE JIaje HAIBOPHH OpraH.

16.2.2. Cty6Goen

3a Hose OeToHcke cTyDOBe, Npe MOCTaB/EAKa, H3Bohau u
Ha30pHH OpraH MOpajy /Jla W3BpLIE TAa4HO o0elekaBarbe
crybuux wmecra. Pactojama u3mehy cryBosa mopajy
O/IrOBapaTH pacmoHMMa C€a  CHTYALMOHOr TUIAHA W
Y3IYKHOr npouna, YKONMKO He MOCTOje ONpaBiaHu
pasnosn 3a ojctyname. [locne uckona Teme/bHHX jama
o0aBe3aH je HHXOB Nperiel o CTpaue reosiora.

AKO Ce npernejoM yTBp/IH [1a KAPAKTEPUCTHKE TIa OMTHO
OJCTYNAjy o mpeTnocTaB/seHHX, u3sohau Tpeda na
l‘]33.66p€ HOBH TEME/b WM HOBH HaYMH TEME/BEHA H HCTH
NoAHece Ha 000pee HAT30PHOM OpraHy.

CryGHO mMecTo u3abpatH TaKo;

—  Jajey nyTHOM nojacy

—  naje Ha mehu

- Ja je nak mnpunas
ClIEMEHATa OnpemMe

BO3HIOM pajM  MOHTaKE

— J1a je JlaK NpuIa3 BO3WIOM pajy 3aMeHe eleMeHaTa
onpeme

—  [1a HEMA OMACHOCTH OJ1 OJPOH:aBaha TepeHa

—  /la Hema OMacHOCTH O]l KJTH3aiha TepeHa

— A HeMa OMacHocTH o1 Oyjuua

—  Jla Hema OMACHOCTH O] MO3EMHHUX BOA

—  Jla HEMAa OMAacHOCTH 0] CHEKHUX HAHOCA

Cau cTy0OBH MOpajy OHTH BEPTHKAIHO MOCTAB/BEHH, 3 HA

npasoM Jaeny Tpace ¥ jeiHoj nMHUjH.  HM3ppimmTu

KOHTpONY BEPTHKANHOI MMOJIO#Kaja CBAKOr cTyba M3 jBa
MeljycofHO HOpMaliHa npasua.

Crabna cryBoBa npe MOHTAXKE MOKE/BHO j€ OTMPEMHTH
ONpeMOoM 33 MIPHXBATAHKE NPOBOIHHKA.

The Contractor shall take care to avoid damage in places
where works are executed. Any damage, either due to
insufficient care or carelessness at work shall be
compensated by the Contractor to the Employer or to any
other Contractor working there at the same time, and
necessary repairs shall be done by the Contractor at his
own cost. The Contractor shall take care to minimize
damage to any existent works and installations. He shall
also coordinate the works so as to avoid disruptions and
improper deviations. Reinforced concrete structures may
be demolished, cut or punctured only with a written
consent of the Designer and the Engineer.

The use of installations may start only upon completion of
the works and tests by the relevant authorities, subject to
the final approval of the Engineer.

16.2.2. Masts

The Contractor and the Engineer shall precisely mark
support points for new concrete masts before their
erection. Mast spacing shall conform to the tension
lengths shown on the layout drawing and in the
longitudinal profile unless there are justified reasons for
deviating from them. Any excavated foundation pits shall
be inspected by a geologist.

If such an inspection confirms considerable deviations,
then a new foundation or a new placing method shall be
selected by the Contractor and submitted for the approval
of the Engineer.

The allocated support points shall be:

—  Inroad land strip

= On the property line

—  Easily accessible to vehicles for the purpose of
erection of equipment

—  Easily accessible to vehicles for the purpose of
replacement of fittings

—  Free from danger of ground collapse

—  Free from danger of landslide

—  Free from danger of torrents

—  Free from danger of ground water

—  Free from danger of snow drifts

Masts shall be vertical and aligned on a tangent section of

the route. The verticality of each mast shall be checked
from two directions at the right angle.

Mast stems shall be carry fittings for conductor erection.
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Crabna 3a crybose cy oa apmupaHor OeroHa 4HjH je
nonpe4nn npecek npered. Crabna 3a crybose cy npema
CPIIC ¥ .M1.047 n CPTIC HEL] 60652.

Crabna 3a cryfose cy 15M ca HajMamOM IyKHHOM
yK/BemTema 1,8M, 0IHOCHO ca MPENOPY4EeHOM IyHKHHOM
yK/BeTERa 2,0M.

Crabna cTybopa Ha Koje ce MOHTHpAjy pacTaB/bauyd MM
CKIIOMNKAa-pacTaB/bayy 3AIITHTH CPEACTBOM HAKHAIHE
3ATHTE OJIHOCHO MMIPErHALIMOHHUM CPEACTBOM ja OM ce
crpeymiia Koposuja.

Tememu 3a OeroHcke cryboBe cy on OertoHa u
MIPH3MATHYHH.

3a crybope ca jeHuM CTABNOM NPUIMATHYHHE TEMETBU CY
Ca XOPHM3OHTATHHUM TMOMNPEYHUM TMPECEKOM Y OBMNUKY
KBaapara, Jok cy 3a crybose ca 2 crabna mpaeoyraoHor
obnuka.

[Tpusmarnunn TemerbH 3a cTy0oBe 01 GeTOHA ce M3BOIE
OJIHOCHO JIHjY Ha JIHLLY MECTa UM Cy npedabpHKkoBanH.

CryGoBu Mopajy OMTH TaKBMX [MMEH3Mja 1a HAmpe3ame
MaTepHjana He NpeKopadM TPaHuLy  [03BOJREHOr
Hanpesarka HM Y jelHOM cayuajy ontepehema. 3a
npopauyHaBame rojeaMHor nena cryba Oupa ce OHO
onTepehemse Koje NMpoy3poKyje HAjBHINY CHIY ¥ HeMy.

W3pohau mopa fa m3pany JOKYMEHTALHMjy 3a M3BEIEHO
Y3eM/bEIbe 3a cBaKH cTyD nocedHo.

CrtybHo mecTo ce obenexasa OpojeM crylHOr mecra u3
JjenMHCTBEHOT cucTeMa Gpojera Tabnuuom Koja Tpeba aa
Jje o4 anymHHMjyMa ca pesbedHo yrucHyTum Bpojem uim
OMpeKTHO Ha cTabno ctyba nocrojaHoM Gojom Ha 2,50 M
00 Tna.

CrybHo mecTo ce obDenexapa TabnuUOM 3a yNO30peiLe Ha
OINACHOCT MPHCYCTBA ENEKTPHYHOr HamoHa Ha 2,50 M on
a.

Kpo3 temesr cTyDa yrpaaMTH HajMare jemHy LEB of
niacTHuHe mace, npednuka 40-50mm. ga ce omoryhu
npoBnayYcHke BOJA 3a y3emibeie crabnma cryba kpos
TEMEIL.

llep on niaacTMuHE Mace YrpaiuMTH TAKO Ja TOPHUM
KpajeM BHPH H3HAJ TOpPH:E [MOBPLUIMHE TEME/hAa MCIOJL
NpPHKIBYYKA 33 y3eM/behe cTabna cTyba, a J0mHM Kpajem
Oa u3nase W3 Teme/ra y Tno Ha HajMamwe (,6M ucmon
NOBPIIMHE T/14.

Kpos Temem cryba, kaga Ha cry® M3nase noaseMHH
kabnosu yrpaaury norpeban 6poj LUEBH O NJAcTHYHE
mace npevduka 100mm, ga 6u ce oMoryfinio npoenauekse
NoA3eMHUX Kab10Ba Kpo3 TeMesb.

Mast stems shall be of reinforced concrete of circular —
ring cross section, in compliance with SRPS U.M1.047
and SRPS IEC 60652,

Mast stems shall be 15m., minimum fixing depth 1.8m,
and recommended fixing depth 2.0m.

Mast stems to which disconnectors or switch-
disconnectors are to be fitted shall be coated with an agent
for additional protection and/or impregnated to prevent
corrosion.

Foundations for concrete masts shall be prismatic, made
of concrete.

Masts with single stem shall be provided with prismatic
foundations of horizontal square cross sectional area
while foundations for masts with twin stems shall be
rectangular.

Prismatic foundations for concrete masts shall be cast in
situ or precast.

Mast dimensions shall adequately prevent strain in
materials mounting above permissible stress limit in all
load cases. Each mast section shall be calculated
assuming loads that will cause maximum stress in it.

The Contractor shall prepare adequate documents for
grounding each mast.

Each support point shall bear a number derived from the
common numbering system,engraved in an aluminium
plate or direct on mast stem in fast colour at the level of
2.50 m above ground.

Each support point shall be provided with a warning
notice indicating the presence of voltage at the level of
2.50 m above ground.

At least one plastic pipe, 40-50mm dia shall be inserted in
foundation to take an earth wire for the mast through it.

Upper end of the plastic pipe shall protrude above top
foundation surface beneath the earthing terminal while its
bottom end shall enter the soil at least 0.6 m below the
ground surface.

Where underground cables are to be connected to a mast,
then its foundation shall contain an appropriate number of
plastic pipes, 100 mm dia to allow their passage through
the foundation.
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Kousone 3a npoeoHuke ¢y on detona u yrpahyjy ce Ha
crabno 3a ctyb on GeToHa npe nojau3ama crabna 3a cTyd.
Mory ce npUMEHNTH M JIpyre BpPCTEe KOH30MA, 8KO j& TO
NOrojiHMje y MojeIMHUM CIyHajeBuMa.

MouTaxy UenoKynHe onpeme, no MOryhcTBy BpLIHTH npe
noju3awa cryGosa.

lotoBn cTYOOBM MOpajy Ce NPEHOCHTH M MOAH3ATH TAKO
Jla CE HE OWTETE M J1a He Oyay u3nokeHH ontepehiemumMa
33 KOja HHCY JMMeH3HOHHMcaHa. Mawa omrrehersa Mopajy
€€ MONPaBHTH, a CTyO0BM KOjH Yy ToNHKo owrelienu aa je
YrpOKeHa hHXOBA CTAOMITHOCT He CMejY Ce YIIoTPeOuTH,

16.2.3. [lpoBoaunnm

[poeoauuuM cy o anyuenwka ca jesrpoM Koje uma
najpehn Opoj suua. IlpoBoaHuun o anyvenuka 3a 10 kV
Bogose cy: An/Y 50/8 u An/Y 70/12.

Tpacy Boaa Ha cnoBOAHHM NOBpPLIHHAMA W3A0PATH TAKO
Ja je wro kpaha 1 O3 ckpeTama.

Tpacy Bona y HacesbeHoM MecTy u3abpaTi Tako Ja Huje
NPEKo JIBOPMILTA M BPTOBA, OCHM HA MECTHMA IIe HHje
moryhe na ce msberde W cXoIHO 0A0OpEHY HATZOPHOT
oprasa.

Tpacy y mnajeehoj moryhoj mepu nocrasuti 6ausy
noctojehux caobpahajHuua WMTO 3HATHO MNOjEBTHIbYjE
H3rpaiwy sojga.

Ilpu Tpacupawy Boaa u30eraBaTh TepeHe Ha KOjUMa ce
nojaB/bYjy BeIMKa jgoaaTHa onrepehera yeiuen nena Kao
H ranonupame hazHUX NpoOBOIHUKA.

[lpy npenasy Boma npeko MIOAHMX mMapuena Tpeda
TEKMTH J1a cTyOHa MecTa noly y noctojehe mehe,

Ha y3aymuoMm npotuny obasesHo obeneixasat cbe
00jeKTE NPEKO KOjHX BOJL Tpenasy.

Vaamwenoet wusmehy JnenoBa noa HamoHOM, Kao M
YAAbEHOCT O JAENOBa [0 HAMOHOM J0 Y3EMJBEHMX
Zlenosa W 10 aenosa cryba, ysumajyhu y o063mp aejcreo
BeTpa WAM jgojarsor ontepehema, Mopa OMTH HajMarse
JEHAKA CHI'YPHOCHOM pasMaky.

[lpu npenacky Boja npeko ofjekata, OAHOCHO MpH
npubnmKapary BOJAOBA 00jEKTHMA, CHIYPHOCHA BHCHHA
JenHaka je CHMIypHOCHOM pa3MakKy, ako 3a CHIYPHOCHY
BHCHHY HHJe HaBeJAeHa NoceOHA BPENHOCT.

3a mecTa MpuUCTyNavyHa BO3MAMMA (OKO HACE/HEHMX
noapy4ja, U3HAM JIHBAJA M OpAHHLIA) CHIYPHOCHA BHCHHA
H3HOCH 6M, @ CHI'YPHOCHA YIA/EEHOCT 5 M.

Cantilevers for conductor erection shall be of concrete and
shall be fitted to a concrete mast stem prior to erection.
Other cantilever types may be used if more adequate in
50me cases.

All necessary fittings shall be fixed prior to mast erection,
if possible.

Assembled masts shall be conveyed and erected to avoid
damage or loads in excess of designed ones. Minor
damage shall be repaired while masts with damage that
may weaken their stability shall not be used.

16.2.3. Conductors

Conductors shall be steel-reinforced aluminium ones with
maximum number of wires. 10 kV steel reinforced
aluminium conductors are: AIC 50/8 i AVC 70/12.

Conductor route in unbuilt area shall be short and tangent,
without turns, as much as possible.

Conductor route in built up urban environment shall not
pass through yards and gardens unless unavoidable and
subject to the approval of the Engineer.

The route shall be close to existent streets as this will
lower the cost considerably.

In setting a conductor route grounds with possible
additional ice load occurrence shall be avoided as well as
galloping of phase conductors.

If an overhead power line has to cross arable land, its
support points shall be allocated along the existing
property lines.

The longitudinal profile shall indicate all structures/
buildings to be crossed by the line.

The distance between live parts and between live and
carthed parts and mast sections assuming wind effect or
additional loads shall be minimum equal to safety
clearance.

Headroom below an overhead power line crossing or
getting closer to buildings/structures shall be equal to
safety clearance unless a particular value is indicated for
it.

In the area accessible to vehicles (around built up areas,
above meadows and fields), headroom shall be 6 m and
safety clearance 5 m.



o
BYF on 83T
JasHo npenysehe , [Tyresn Cpluje” Public Enterprise - Roads of Serbia

TexHUYKH yCnoBH Technical Specifications
Iorsaeise 16: Enextpo nuerananuje Section 16: Electrical installations

3a cTanHo npucTynavHe Aenose 3rpaje (Tepace, GankoHH)
CHI'YPHOCHA BHCHHA j& 5M, a CHTYPHOCHA YIa/beHOCT 4M.
3a BomoBe u3Hajq 3rpana nortpefHa je eNEKTPHYHO
nojavaHa W3oNauuja, a 3a BOJOBE H3HAA CTaMOEHHX
irpaga W 3rpaina riae ce sagpikasa Behu Opoj Jpyam
norpedHa je 1 MEXaHHYKH N0jadaHa H3oJialuja.

3a BONOBE Y HACE/LEHHM MECTHMA CHIYPHOCHA BHCHMHA
u3HocH 7 M. M3onanuja mopa 6HTH €1eKTPHYHO NojayaHa,
4 Ha MECTMMA YKPIUTAHkA ca YIHUAMA HIH NyTeBHMa H
MEXaHUYKH Mojavana.

Ha perviomanuum W JIOKAJIHUM TYTEBMMa CHIYPHOCHA
BHCHHA BOJA M3HOCH 7M. YjameHoct GMIO Kor mena
cTy0a 0J1 Cro/bHE HBMLE MYTA, MO NPABHIY, HE CMe OUTH
mawa o 10M, @ y M3Y3ETHMM Clly4yajeBUMa MOMKE CE
cmatbuTH Ha 5M. H3onaumja mopa OMTH €neKTpHYHO
nojavana. Y pacrioHy yKpIUTawa [03BOJBABA CC jElaH
HACTABAK [0 [POBOJAHHKY MIH M0 3AIITHTHOM YIKETY.
¥Yrao ykpuitama BOAA M PETHOHATHOI [1yTa, 110 [PaBUIy,
H3HOCH Hajmarbe 20°. 3a nokanHe nyTeBe Yrao yKpIITama
HHje OTPaHHYEH.

Ha marucTpanium nyTepMMa CUrypHOCHA BUCHHA H3HOCH
7M. XOpH30HTaNHA YAa/EHOCT OMIO Kor aena cryba of
crojeHe MBHIE MyTa M3HocH 20 M. ViameHoct Ouno kor
aena ctyba Moxe OMTH Maka, alli HE CME DHTH Mama oj1
10m. HM3onauuja Mopa GHTH MEXaHMUKH H EIEKTPHUHO
nojauaHa. Y pacroHy YKplITama HHjE J03BOJHEHO
HACTARILAKE MPOBOJHMKA. YTa0 YKpIITAKA, 110 NPaBuIy,
H3HOCH HajMarbe 30°.

CurypHocHa BHCHHA BOJIA M3HAI AyTOMYTa M3HOCH 7 M.
VYnamenoct OO0 Kor nena cryba o MBMUE ayTonyTa
H3HOCH HajMame 40m. ¥YpameHocT U0 Kor gena cryba
MOKE OMTH M Maia, ¢ THM JIa He cMe aa Oyne mama of 10
M. H3onaumja mopa OMTH MEXAHMMKM M ENEKTPHYHO
nojadaHa. Y pacnoHy yKpIITAWa HUJE JI03BOJEEHO
HACTAB/LAE MPOBOJHHKA. YTao yKpIITama He cme OuTH
maw on 30°. Tlpu Bohewy Bomomra mnapanenHo ca
ayTonyTeM YAa/b€HOCT BOAA O ayTOMyTa Ha MOTE3MMa
JY’KHM 041 5 KM Mopa OHUTH HajMare 50 M.

[lpu yxpmiTay BHCOKOHANMOHCKOT BOJA CA JPYrHM
BHCOKOHANOHCKAM BOJIOBHMA M ILMXOBOM MehjycoGHom
npubiuKaBay CHIYPHOCHA BUCHHA BOJA M3HOCH 2,5M, a
CHrypHOCHa yaakeHocT Im. OBu ycnoBu Mopajy OHTH
HCIYHEHH M Kajl Ha TOpHhEM BOLY HMA J0JaTHOTr
ontepehera, a Ha nowem Boay Hema. Boj Bumer Hanona
NocTaB/ka Ce, 10 NPaBHIY, W3HAL BOJA HHMKEr HAMOHA.
lopwn  BOA MOpa ce M3rPajuTH  Cca  EIeKTPHYHO
10ja4aHOM H30M1ALHjOM.

Ilpenazak HHMCKOHAIOHCKOT MNPEKO BHCOKOHANOHCKOr
BOJIa HUjE JI03BOJBEH.

[Tpu YKpLITamy BHCOKOHAMOHCKOT BOJIA ca
HHCKOHaNOHCKHUM  BOJOM CHIYPHOCHa BHCHHA Boja
H3HOCH 2,5M, 4 CMI'YPHOCHZ YAabEHOCT 2M. [OpHH BOa
MOpa Ce M3paOMTH ca  ENEeKTPHYHO  [0jauaHoM
H301aLHjOM.

For permanently accessible parts of buildings (terraces,
balconies), headroom shall be 5m and safety clearance 4
m. Overhead power lines above buildings shall be
provided with upgraded electrical insulation and those
above houses and public buildings in which large numbers
of people sojourn shall require upgraded mechanical
insulation, too.

In built up urban environment headroom shall be 7m.
Electrical insulation shall be upgraded as well as
mechanical at the points of crossing with streets or roads.

On regional and local roads headroom shall be 7 m. As a
rule, the distance of any mast section from outer road
edge shall not be less than 10m but may be reduced to 5Sm
in exceptional cases. Electrical insulation shall be
upgraded. In a crossing tension length only one joint per
conductor or a protective wire is permitted. As a rule
crossing angle between an overhead power line and a
regional road shall be minimum 20°. The crossing angle
will be limitless on local roads.

On main roads the headroom shall be 7m. Horizontal
distance of any mast section from the outer road edge
shall be 20m and may be reduced but not below 10 m.
Both mechanical and electrical insulation shall be
upgraded. In a crossing tension length no joints will be
permitted in conductors. As a rule, the crossing angle
shall be minimum 30°,

On a motorway headroom shall be 7 m. The distance of
any mast section from the motorway edge shall be
minimum 40m and may be reduced but not below 10 m.
Both mechanical and electrical insulation shall be
upgraded. In a crossing tension length no splices in
conductors are permitted. Crossing angle shall be
minimum 30°. If overhead power lines are in parallel then
their distance from the motorway along 5 km and longer
motorway sections may be minimum 50 m.

At the points where a high voltage overhead power line
crosses other high voltage lines and at the points where
they converge, safety vertical clearance shall be 2.5m, and
safety horizontal clearance 1m. These requirements have
to be fulfilled even in cases of additional load on the
upper line and no load on the lower one. As a rule a
higher voltage line shall be placed above a low voltage
line. The upper line shall be provided with upgraded
electrical insulation.

Running of a low voltage line over and above a high
voltage line is not permitted.

Where a high voltage line crosses a low voltage one,
safety vertical clearance shall be 2.5 m and horizontal
safety clearance 2 m. The upper line shall have upgraded
electrical insulation,
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Ha mecty ykpmrawa Hamzemuor 10 kV poga ca
TENEKOMYHHKALHOHHM BOOOM CHIYpPHOCHA BHCHHa
n3Mely HajHIKEr NPOBOJIHMKA ENEKTPOEHEPIETCKOT BOAA
H HajBH!’.l.ICF NpOBOJAHHKA TEMEKOMYHHKALMOHOT BOJAa
u3Hocu 4M. Ha mecty ykpiurama Hamsemuor 10 kV soaa
ca TENCKOMYHMKAUHOHMM  BOOIOM 111»1_|'c JO3BOJBCHO
NOCTARbaLE FAlUTHUTHE MPEKE H3Han
TENIEKOMYHHKALMOHOr Boxma. Ha MecTy ykpiutama
HamsemHor 10 kV Boza ca TeneKOMYHHKAILIHOHHM BOJOM
u3onaudja mopa OMTH MEXaHMYKH M eIeKTPUYHO
Noja4aHa, v y TOM PACIOHY HHjE JI03BOJBEHO HACTABILAMLE
NPOBOJHMKA. Yrao YKpIUTawa Hag3eMHOr Boja ca
TENCKOMYHHKAUHOHHM, M0 NpapHiy, HE CME outu MakH
01 45°, ¢ TUM J1a ce MOske cMamuTH 10 30°.

[Ipenazak TenekOMyHHKALMOHOT BOJA MPEKO HAA3EMHOIr
€NIEKTPOSHEPTETCKOT BOMA HHjE A03BOJBEH.

Kon MoHTase NpoBoaHHKa, ¥ HALIEM CIIYYajy alyuyennka,
pasnukyjemo cnenche dase pana:

== NpUNPEMHH PAN0BH 34 PA3BIAYCHE aNy4C/IHKa

—  pasBiiadere MPOBOAHMKA Iy Tpace Boaa
Lt 3aTe3ame anyde/IHYHOr yiKeETa

—  yuspuihewe any4enMuHOr Yy3era y H30NATOPCKE
naHue.

Paspnaueme anywenmuHor ywera BpmH ce mnomohy
KOTYpaya 0/l allyMHHHjyMa KOjE Cy OKa4eHe 0 KOH301y Ha
cTydy.

Korypaue 3a pasenavermse Ha 3aTe3HMM M KPajHHM
ctyboeuma Tpefa na cy jase u Behe on KoTypaua na
Hocehium cTyboBHMa.

[Npunukom pasenadewa W 3aTE3aa  NPOBOJIHHMKA,
obaBe3Ho je yraoHo-3atesHe CTYOOBE aHKEpHCATH Y
CYNPOTHOM CMEPY OJ1 CHITE 3aTe3atba.

Tpeba uzberapard 1a ce NPOBOZHWK Pa3Bia4yd MpeKo
OITPHX NpeaMeTa, KAMCHHUTOr Tia, orpajna M nNpeko wHBa
koje cy hyOpeHe emrtaukum HyOpueom. Ako ce oBO He
moke v3dehu, noTpedHO je M3HAL Mpenpexa MocTaBUTH
JAPBEHE JacKe H rpeag, CKene u ¢ll.

3aTesaike aTyue/MYHOT YHKETa BPIUK CE npema nipaheHum
Tabamuama 3a yru6 3a  oaroeapajyhe saresame y
3aBHCHOCTH 0/1 TEMIIEPATYPE H PacnoHa.

Mepewy Temneparype Mopa ce ofpaTHTH HapouWTa
NKHA, HApO4YHTO aKo CC  3are3amke BpUIH  NIPEKO
NOMORHMX IETBH BU3HPAEM,

3a  oppehupame Temneparype OKOMHOr  Basjyxa
Npenopyuyje ce MoCTaB/bamke TePMOMETpa Ha cTy( Ha
BHCHHY 01 SM M3HAIl 3eMJbe.

At the point where an overhead 10 kV line crosses a
telecommunication line, the height from the bottom
conductor in the electrical line and the top conductor in
the telecommunication line shall be 4m. At the point
where an overhead 10 KkV line crosses a
telecommunication line no safety net shall be placed. At
the point where an overhead 10 kV line crosses a
telecommunication line mechanical and electrical
insulation shall be upgraded and no joints will be
permitted in that tension length. As a rule, the crossing
angle between an overhead 10 kV line and a
telecommunication line shall not be less than 45°, but it
may be reduced down to 30°.

It is not permitted to take a telecommunication line over
an overhead power line.

Conductors, steel reinforced aluminium ones in our case
shall be fitted through the following stages of work:

—  Preparations preceding pulling out of steel
reinforced aluminium conductors

—  Pulling out of conductors along the route
—  Tensioning of steel reinforced aluminium conductor

—  Attaching steel reinforced aluminium conductors to
string insulator units

A steel reinforced aluminium conductor shall be pulled
out over an aluminium pulley hung on a cantilever.

Pulleys for conductor pulling-out fitted to tensioning and
end masts shall be stronger and bigger than those
supporting masts.

Tensioning masts at corners shall be anchored contrary to
tensioning force direction during conductor pulling out
and tensioning,

Conductors shall not be pulled over sharp objects, rocky
ground, fences, or fields sprinkled with fertilizers. If this
is unavoidable, then wooden boards, joists, scaffolds and
the like shall be placed over such obstructions.

Steel-reinforced aluminium strand shall be tensioned at
the values shown in the sag table dependent on
temperature and tension length.

The temperature shall be measured very carefully if
tensioning is done by taking sight on levelling staff,

It is recommended to measure the ambient temperature of
the air with a thermometer placed on a mast, 5 m above
the ground level.
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YV OKBMpY jeJHOr 3aTe3HOr IMOoJba, YKE je norpebHo
OCTABHTH Ha KOTYPOBHMA JBa JaHa Kako Ou y
MeljyBpeMeny fouio 10 yjenHayapama yruda. [lotom ce
npucryna  yuspwhery  nNpoBoaHMKa Yy Hocehe
H30JIEATOPCKE NaHLE.

3a HacTaB/bake MpPOBOJAHMKA ynoTpe(ibasajy ce, 1o
NpaBuiy, CrOJHULE OJHOCHO CTE3a/bKE 04 HCTOr
marepujaia ol Kor cy W npoBoaHHuu. CnojHMIE,
OJIHOCHO CTE3a/bKe O YeNHKa Mopajy OMTH NOUMHKOBaHE
spyhiMM nocTynkom nix u3pahene on nephajyher vennka.

3a BOJIOBE y HCTOM PACTIOHY [03BOJbEH je HAjBHIIE je/iaH
HAcTaBak rno npoBOIHHKY.

[poBOIHMIM PA3NHYUTHX NPECEKA WM O PasIHYHTHX
MaTepHjaTa cMejy Ce HACTAB/bATH CaMO Ha MECTHMa Ha
KOjuMa cy Mexanuuku pacrepehenn. Ynorpedmene
cTe3a/bke MOpajy OMTH TakBe Ja Ce MOY3JaHO Crpedasa
EEKTPOIHTCKO pasapare.

Hacrasuy NpoBOIHMKE, Y PACNIOHY Mopajy u3apixaru 90
% CcHNe KHIama NPOBOJHHKA.

Ha somoeuma ce ynotpe0/baBajy nornopHu u eucehn
uzonaropu. [loTnopHH M30/1ATOPH CNAjajy ce uBpCTO ca
ctybom. Bucelin nsonaropu cnajajy ce ca cTydboM Tako aa
MOry crnoBOAHO KJIATHTH OKO Ta4ke yuspiuhera.

Tonoxaj w3onaropa, OHOCHO M30MATOPCKOT JIAHUA Ha
BoOy Mopa OMTH Takas 1a OMTHO He CMamyje Herosa
H30J1aLIM0HA CBOjCTBA.

Jlo3Bopena je ynorpefa BHIIECTPYKMX HM30MATOPCKHX
naHana noj  YCloBOM Ja jé Y HOPMalHOM  CTamky
ocurypaHa paBHOMepHa pacrozena onrepehema Ha
1ojeIMHe W30IATOPCKE NaHIIE.

Hzonammja Bona nojadasa ce, No NoTpedH, MEXaHHYKH H
ENEKTPHYHO.

Hzonaumja je enekTpHYHO MojadaHa axko ce u3zabepe
H3onaTop ca nosehaHoMm J1yKUHOM ITy3HE CTase.

3a wHocefie NpuXBAaTamke MPOBOJHHWKA  KOPHCTHTH
Herpo0ojHe MOTMOPHE H30IATOPE O MOPLETaHa.

3a 3aTe3HO NMpUXBATaAkEe  NPOBOJAHHKA  KOPHCTHTH
H301aTOpPCKE JaHUue c¢a CTakleHHM H3IOMATOPCKHM
HlaHUHMa.

EnemMenT 3a 3aT€3HO [MpPHXBATake MNPOBOJHHKA Ha
W30J1aTOPCKHM JAHALlL j& 3aTe3Ha KIMHACTA CTe3a/bKa MM
KOMIMPECHOHA CTE3a/bKa 3a NMPOBOIHHK 01 ANy4YeIHKa.

3artesHe cTe3abke 3a MPOBOJAHHK OO ATy4eNMKa 3a
3aTE3HO NPHUXBATAHE MPOBOJHHKA HA M30IATOPCKH JaHaLl
cy npema CPIIC H.d2.010.

In a tension length, the conductor shall be left to rest on
pulleys for two days for sag to settle in the meantime.
Then conductors shall be attached to carrying string
insulators.

Conductors shall be spliced with appropriate splices
and/or clamps of the same materials. Steel splices and
clamps shall be hot dip galvanized or made of stainless
steel.

No more than one splice per conductor shall be permitted
in one tension length.

Conductors of different cross sectional area or of different
materials may be spliced only at the points where they do
not withstand any mechanical load. Clamps shall serve for
reliable prevention of electrolytic destruction.

In a tension length, conductor splices shall withstand 90%
of conductor breaking load.

Post and suspended insulators shall be used. Post
insulators shall be firmly fixed to masts. Hanging
insulators shall be so fitted to a mast that they can freely
swing around the point of fixing.

The positions of insulators and/or string insulator units
shall not diminish the insulating properties of conductors.

Multiple insulator strings may be used provided that loads
are equally distributed over them under normal
conditions.

Both mechanical and electrical insulation of each
conductor shall be upgraded if necessary.

Upgraded electrical insulation means that the selected
insulator will have longer creepage path.

Conductors shall be supported on puncture proof
porcelain post insulators.

Conductors in tension shall include string insulators with
glass pins.

Tensioned conductors shall be attached to string insulators
with wedge clamps or compressive clamps suitable for
steel reinforced aluminium conductor,

Tension clamps for fixing steel reinforced aluminium
conductor in tension to string insulators shall comply with
SRPS N.F2.010.
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Konzone 3a nposognuke of GeToHa ONpeMHTH pynama
npeuHuka 22mM. MecTo 3aBellersa H301aTOpPCKOr JIaHLa
Ha KOH30NamMa 3a MPOBOJHHMKE 0 OETOHAa ONpPEMHTH
HOCA4YEM 3acTaRMUE M aHKep 3ABPTHCM. 3acranuu,a H
aHKEp 3aBpTaiba 3a BEUIEC W30/IaTOPCKOT JaHLA Cy
HOMHHa/IHE npexuane cune 40 kN.

Cnojuuue 33 HACTaB/bae NPOBOJHHKA O]l AMYYENUKa CY
HEpacTaBHC H ca H3ipanoM cnoja MIaCTHYHOM
AeopMaLHjoM MNPECcOBAmEM TeNla CHOJHULIE MM ca
M3pajioM Croja nnacTH4HOM JAedopMauMjoM H3pasoM
3ape3a Ha Teny CIojHHIIE.

[lpoBojHMKke o anmydenuka CTPYjHO HACTABILATH ca
HajMae IBE CIPYjHE CTe3a/bke ca M3pajAOM croja ca
NpOBOJHHKOM MNPHTHCKOM TPOH3BEICHOT 3aBpTHHMA MK
ca no JEAHOM CTPYjHOM CTE3a/bKOM Ca CIPYjHOM
Nany4yduoM o1 alyMHHHjymMa ca 3aBpTikiMa M 12 ua
CBAKOM Kpajy NpoBOjHMKA, HAa HeorTepehenom nemy
NpOBOJIHKKA.

Cnoj cTpyjHe cTesa/kke ca CIPYJHOM [any4oM of
ATYMHHMjYMa Ca [POBOIHMKA W3PAJHMTH [JIACTHUHOM
nNedopMaLMjnM, NPECOBAKEM TENa CTPYjHE CTE3abKE.
3aspre M 12 onpemMHTH Cca N0 [Be enacTHYHe
TakbHPACTe NOAOIIKE U Ca 110 jeAHOM HABPTKOM.

CrpyjHy Be3y OrpaHka W3pamHTH Ca HajMakbe JBe CTpYjHe
CTC3A/BKE Ca M3paaoM CﬂOjﬂ €a NpoBOJTHHKOM ITPHTHCKOM
NPOH3IBCICHOI 3aBPTH:HMA.

CTpyjHy Be3y oOrpaHka MW3pajiMTH O HCTOI THOA M
NpeceKa NPOBOAHMKA KAO LITO j¢ NPOBOHUK OrPaHKa.

OnBojHe CTpYjHE CTe3albKe 33 NPOBOJAHMKE OJ1 alydeIuKa
MOCTABHTH Ha HeonTepelieHOM Jemy MPOBOIHMKA.

CrpyjHa Be3a Ha anapare MOpa f1a je O MCTOr THNA M
npeceka NpoOBOJHMKA Kao IITO je THIN H I[pecek
NpoBOAHHKA BOJA.

[Nonoxaj pyuuLe ynpaBbaykor MEXaHH3IMA 38 PACTAB/LAY
WJIH CKJIOMKA pacTaB/kay Tpeda 1a je:
—  6oYHO y 0/IHOCY Ha Tpacy BoAa,

— Y TeMeHy TyMnor yria Tpace BO[a aKo je CTYOHO
MECTO OTaoHo,

— Y NpaBuy HajNaKIIer NPHCTYIA CTYOHOM MECTY.

Cpe cnojese anyuenuka u Oakpa wu3BectH momohy
OUMETANTHUX CTPYjHHX CTE3ABKH.

Concrete cantilevers shall have 22 mm dia holes. String
insulators shall be attached to concrete cantilevers with
flag supports and anchor bolts already fitted to them. Flag
and anchor bolt for string insulator suspension shall
withstand nominal breaking force of 40 kN.

Joints in steel reinforced aluminium conductors shall be
non-disconnecting. They shall be formed by plastic
deformation of the body when pressed or by plastic
deformation of the body when notched.

Electrical continuity of steel-reinforced aluminium
conductors shall be preserved with at least two conducting
clamps and a joint pressurized with bolts or one
conducting clamp and an aluminium lug with M12 bolts
at conductor unloaded ends.

The joint of a conducting clamp and an aluminium lug
shall be formed by plastic deformation by pressing clamp
body. M12 bolts shall be fitted with two spring plate-
shaped washers and a nut.

A branch circuit shall include at least two conducting
clamps and a pressure bolted connection.

The branch circuit shall consist of a conductor of the same
type and cross sectional area as branching conductor.

Branch conducting clamps for steel reinforced aluminium
conductors shall be fitted along the load free conductor
section.

Connections to various units in the equipment shall be
made using conductors of the same type and cross
sectional area as conductors in the overhead power line.

Levers in a disconnector or a switch disconnector control
mechanicms shall be positioned:
— At the side of the overhead power line,

— Al the apex of an obtuse angle in overhead power
line if the point of support is positioned at an angle,

— At the point where a mast can be most easily

approached.

Joints of steel reinforced aluminium and copper shall be
done with bimetallic conducting clamps.
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16.2.4. KaGnoecku Bog 10 kV 16.2.4. 10 kV Cable Line

16.2.4.1. General Recommendations

16.2.4.1. Onwite npenopyke

Y nmpunummy enektpo eHepretcke kabnose Tpeba In general, electrical cables shall be buried direct in the

nonaratd cnodogno y semiy. Ha npenazuma npeko
YL@, MYTeBa K CTa3a, Kao M Ha CBUM MecTHMa riae Tpeba
Kabn 3alTUTH o1 MeXaHW4YKHX owtehema, kabnoR ce
NONWKY Yy 3aATHTHUM LEBMMA, OJHOCHO KaGIOBCKO]
kaHanusaumjn. KabnoBm ce nomawy pyuyHo WM
npumMeHoM Mexanusaumje. [lpu Tome ce mopajy y3ern y
003Mp N103B0JbEHH MONYIPEHHHLM CABHjAlbA 1 103BOILCHE
BYHHE CHIIE.

Jlo3Bosbeny nonynpeuHHUM caBMjara 3a kabnose THMa
[I100, TITI41, XXE-49, HIIO-13 1 HII30-13 je 15:]1
(mm), onHocHo 15-]11, asa XT100 12-]1

Ho3B0/kHE BYYHE CHIIE NIPEKO 3aTE3HE Yapanulie Cy 3a THIT
TI100 ACJ, TTIT 41 ACJ, XXE49A, XI100-AC, 5-12 (H),
a3a HI10-13 A u HI130-13 A je 3-J1 (H).

He npenopyuyje ce nonarawe kadnoBa ako je crnosbHa
Temnepatypa Huka on +5 °C. ¥V cynpotHom Tpeba
MPETXO/HO 3arpejatd kabn u mTo je moryhe Gpme ra
MONOKHTH, 3arpeBame CE BPUIM TaKO WTO ce Kabn Ha
OyOmwy apsku 36 10 48 yacopa y mpocTOpHjM Y Kojoj je
temneparypa 10°C po 20°C DBpso zarpepame kaGna
moryhe je moctuhu npomymiTameM eleKTpHuHE CTpyje
rycTHHE 5 A /MM* y Tpajaisy oko | car, npu uemy ce Mopa
BOJMTH pavyHa [ia ce HEMpeKkopayuu Temneparypa oa 25°C
Ha MOBPIIMHA Kabna,

[locne nonarama kabna, a npe 3arpnasama Tpeda
M3BPIIMTH CHHMAaWk€ TayHe Tpace kabna. Ha nnany
nojararba Tpeda M3BPIIMTH 03HAYABAE YKPIITAMa Ca
Apyrum KabNoBMMA W MHCTANTALMjaMA, CIOjHA MeECTa,
TauHy AyXKHHY Kabna, Tpace M Cl M HCTO MOJHETH
HAI30pHOM Opray Ha ojo0perbe.

Kpajese nonowenor kabna, MecTa yKpIITama ca OCTATHM
MOJ3EMHUM HMHCTANAlMjaMa M IPYTraKapakTepUCTHYHA
mecta, Tpeba noceGHO o3HauuTH nomohy MOYMLA HA
KOjHMa ce Hanae OCHOBHM mnojamy o kabny. Huje
A03BO/BCHO MNOCTAR/BAE OBE MIIOYHIIE HA HHITY Kabna.

Tpace enexTpo eHeprerckux KaGnOBCKMX BOJOBA ¥
Haueny oapefjene cy ypOAHHMCTHYKO-  TEXHMUKMM
YCIOBHMA, carjlacHO ca MiIaHoM APYTHX  MMOA3CMHHX
HHCTAnNaluja.

16.2.4.2. [lonarame xadnosa y pos

Ilpenopyuyje ce
kabnoBa y 3eMJBYy.

AHPCKTHO  [0Jlarake  €HEPreTCKHX

Jlumensuje posa 3a c1oGOIHO NMONArAkE Y 3EM/BH 3aBHCE
OJ1 HA3HBHOI HaToHA Kalna, BPCTE 3€MJBMINTA K0 M OJ
Opoja kabioBa y poBY M PacnoNOKMBOT MPOCTOpPA.

16.2.4.2.

ground. At street, road and path crossings and in all other
places where a cable has to be protected from mechanical
damage, cables shall be laid in protective pipes and cable
conduits respectively. Cables shall be laid by hand or
using mechanical means provided always that allowable
bending radii and drawing forces are considered.

Allowable bending radius for cable types PP00, PP41
XHE-49, NPO-13 and NPZO-13 is 15 D (mm), and/or
15 D1, and for XP0O cable type itis 12 D.

Allowable drawing forces over tension sleeves for types
PPO0 ASJ, PP 41 ASJ XXE-49A, XP00-AS is 5D? (N),
and for NPO-13 A and NPZO-13 A is -3 D? (N).

It is not recommendable to lay cables when the outside
temperature is below +5 °C. If the temperature is lower a
cable shall be warmed in advance and laid as quickly as
possible. The warming up shall last 36 to 48 hours for a
cable on a drum at the ambient room temperature of 10° C
to 20 °C. Fast warming up can be achieved by letting 5
A/mm? electric current through the cable for about one
hour while preventing the cable surface temperature to
exceed 25°C.

The cable route shall be surveyed before backfilling.
Points of crossing of the cable with other cables and
installations, points of splicing, and the cable exact length
shall be plotted on the laying plan and submitted for the
approval of the Engineer.

Ends of a laid cable, points of crossing with other
underground installations and other characteristic points
shall be specially marked with plates containing basic
cable data. Such plates shall not be fixed to cable wires.

Routes of electric cable lines are generally specified in
urban and technical terms of reference to suit other
underground installations. Lighting cables shall be laid
along mast axis.

Laying of Cables in Trench

It is recommended to place power cables direct in the
ground.

The size of a trench for cable to be laid direct in the
ground shall depend on its nominal voltage, type of soil,
number of cables in trench and available size.
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JlHo poea Tpefa M3paBHATH H OMMCTHTH OJ KaMcH.a H
JPYrHX OWTPHX MatepHjana Koju OM MOIIM Ja onTepere
kabn. Y cynpoTHoM cnyuajy Ha aHO poea Tpefa
MOCTABHTH MOCTE/RUIY 32 kabn aebseuue 0.2m. Kabn ce
nonaxe Ha JHO poBa, OHOCHO Yy mocTessuuy. [lonake ce
BMjYraBo, Tako ja je myxuHa kabna g0 2 % seha on
LLy7KHHE Tpace.

3arpnasame kabna BpIIM ce NO NPaBUIyY , U3 OTKOMA, Y
cnojeeuma oa no 0,3m. 3a npeu cioj xoju je y3 kabn,
OJIHOCHO 3a noctesbHLy kKabna, Tpeba KOPHCTHTH CHTHO
3pPHACTY 3eMJby M3 oTKona. MehyTum, ako oTkon campiku
MHOrO Kamewa, IyTa, Onara, 3em/by 3araheHy
XeMHKaJ']HjﬂMa H Cll. MOMKE CC KODHCTHTH IOTNpEM/bEHA
CHTHO3pHACTa 3CMIbA, necak HITH Cl'le].ll’]jﬂ.I"IHO
NpuUnpeM/seH  marepujan  koju  obesbehyje  mobpo
npogoljere TonnoTe.

Ipn 3arpnasawy kabna TpeOa GnaroBpeMeHO MOCTABMTH
niacTHuHe  ynosopaeajyhe Tpake wm3Han  kabna
[Mnactnyna ynosopasajyha tpaka tpefa ma Oyae upseHe
Ooje, ca YTMCHYTMM YNO30PEHEM 14 C€ WCIOA TPake
Hanasu edeprercku kabn. [llupuna tpake Tpeba na Oyne
oko 0,1mM, a kBanuTeT MaTepujana Tpefa Ja joj rapaHTyje
BEK Tpajam:a KOJH HMa Kabi.

Hckonan kabnoscku poB Mopa da Oyiae BMIUBHBO
obenesken u o0eszbelleH paaM CHIypHOCTH Melaka M
BO3MNA.

16.2.4.3. Tlonarame kabnosa y kabIOBCKY KaHaTIW3alM]y

Ha npenasiMa  HCnol  KoOJOoBO3a yiaHua H nyTcea,
T‘paMBajCKHX KOMOCCKA, JKECJIC3HMYKHX Mpyra, KOMCKHX
npofasa Kpo3 JBOPHINTA, MPH NMPEKOpPaYeH:y A03BOJEEHHX
ofcTojama kabna y OAHOCY Ha Jpyre [oj3eMHe
HHCTANALME U C/I. KOPHCTH ce KalloBCKa KaHa/M3aluja.

Kabrnorcka kaHanusaumja ce uspahyje o4 IiacTHUHHX,
a30eCTHO LIEMEHTHUX LEeBM MM ox npedadpHKOBaHUX
OeToHCKHMX enemeHara ( kabmoBuua ). M3Han uesm
nocras/pajy ce ynosopaeajylie Tpake. YenuuHe UeBM
Tpeba, no npasuty u3berapary,

MHUHHMAIHM  YHYTpalllbH NPEYHHK LEBH Mopa OHTH
Hajmame 1,5 myta Behu o/l cno/biser NpevyHHKa Kadna.

. 3a xabnorcky KaHanuzauujy tpefa Hajnpe NoCTaBHTH
nocTe/pHily ©0J Mpiuasor Oerona oa 10uM, Ha Kojy
nocras/pajy ueBu (kabnosuue ). LleBH ce NakbHBO
cnajajy a CrnojeBH 3aMBajy UEMEHTHHM MAaJTepoM,
OJHOCHO JpPYrMM MOTOJAHMM MaTepHjanoM. Heuue
ynasHux OTBOpa OeTOHCKE KaHanuzauuje o0n0KuTH
ONOBHHM JIHMOM.

Oteope 1eBM Koje ce He KopucTe Tpeda 3aTBOPHUTH
MIacTH4YHUM HECIoOM HIH Ha CIIHYaH Ha4uMH.

Ha mectuma rne Huje Morylie BpIIMTH TOCTaBJhakhe
kabnoBCcKe KaHanM3alMje Y OTBOPEHH pOB, M3paia
kabnoBCcKe KaHaNK3alMje BPIIK ce noalymuBameM.

16.2.4.3.

Trench bottom shall be made flat and stones and other
sharp objects removed to avoid any burden on the cable.
If this is not possible, a 0.2m thick bedding for cable shall
be placed in trench. Cable shall be laid at trench bottom
and/or on such a bedding. It shall be laid in a winding line
so that the cable will be by 2% longer than its route.

As arule, a cable shall be covered with 0.3 m thick layers
of excavated earth. The first layer next to the cable and
the cable bedding shall consist of fine grained earth. If,
however, the excavated material contains lots of stone,
debris, mud, earth contaminated with chemicals, then fine
grained earth, sand or specially prepared material of good
heat conductivity shall be brought to the place.

A plastic warning tape shall be placed on top of the cable
in due time prior to backfilling. The tape shall be red with
lettering warning of existence of a power cable beneath it.
The tape shall be about 0.1 m wide and of the quality
guaranteeing the same lifetime as the cable itself.

An open cable trench shall bear visible marks and ensure
safety of pedestrians and vehicles.

Cables in conduits

Cable conduits shall be used for crossings under streets,
roadways, tramway tracks, railway tracks, yards with
vehicular passages and where permissible distances of
power cables from other underground installations are
exceeded.

Cable conduits shall be constructed from plastic, asbestos
cement pipes or precast concrete products (ducts).
Warning tapes shall be laid over conduits. As a rule, steel
pipes shall be avoided.

. Minimum inside diameter of pipes shall be at least 1.5
times the cable outside diameter.

. Cable conduits shall be placed on a bedding of 10 cm
thick lean concrete. The pipes shall be carefully joined
and joints grouted with cement mortar or other suitable
materials. Edges of concrete conduit openings shall be
covered with sheet lead.

Unused pipe openings shall be closed with plastic plugs or

in another similar way.

Where cable conduits cannot be placed in open trench,
they shall be drawn into boring.
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16.2.4.4. [lpubmmkasarme H VKpIITamE  EHEPreTCKHX
kab/oBa ca ApyruM MHCTANaLMjaMa

[lpu napanennoM BoRewy eHepreTckux KaGnosa ce
TENEKOMYHHMKalMOHMM  kabnosuma  motpebHo  je
MHHHMAIHO pacTojamse o1 0,5M.

VKpuiTawe eHepreTckor kabna ca TeNeKOMYHHKALHOHUM
BpIIK ce Ha pacTojamsy 0.5M. Yrao ykpiurama, tpeba aa je
OnuKH NpaBoOM YrIy, a He MamH 041 45°, EHepreTcku kadn
CE MOCTaB/ba MO NPABUNY MCMOJ TeeKOMYHHKALMOHUX
kabnosa.

Ykonuko ce pasmaum He wmory noctuhu ompa ce
€HEpreTcKy Kabn nocTas/ba y 3aliTHTHY LEB, A1H HA Tana
paszmak He cMe Ja Oyae Mawm o1 0.3m.

Huje 1n03BOJbEHO mnapanenHo Bolelse  CHEPreTCKHX
kabnopa  MCOOA  MAM  W3HAL  BOJAOBOJHMX M
KaHANM3aUMOHKX LIEBH, OCHM MPH YKPILUTAY.

XOpU3oHTANHO pacTojame eHepreTckux kabnosa o
BOJIOBOIHHX MIIH KAHANH3AMOHUX LieBH Tpeba 1a u3HocH
Hajmame 0,4M. Ako ce To pacrojame He Mmoxke nocThu
eHepreTckH kabn Tpeba nosylin Kpos 3alITHTHY LIEB.

IMpn ykpwtamwy kabn Moxe ga Oyle HMCNON MM M3HAD
BOAOBOAHE Mpeske. Pasmak usmely kabna m nesu tpeda
J1a U3HOCH HajMamse 0,3 M.

Ha wmectuma napanensor pohewa WIM YKpIUTAma
€HEpreTcKOr Kabna ca BOJIOBOJIHOM MM KaHATH3AUMOHOM
LEBH POB ce Komna py4Ho ( Oe3 ynotpebe mexanusaumje ).

Huje no3posbeHo Boljere eHepreTckHx KabnoBa M3Hal
HIIH HCMOJ TOTMJIOBO/IA OCHM NPH  YKPIUTAY.

Ilpu ykpmrTawy kabn ce no NpaBuIy MOCTABEA H3HA
TOMIOBO/IA, @ M3Y3E€THO M MCNoj TomnoBoaa. PacTojarme
CHEPIreTCKOr kabna 00 CNoJbHE HBHIKE KaHana 3a
TOMIoBoA Tpeda Aa H3HOCH HajMare 0,6 M.

Mehycobno pactojame eHepreTcKMX KabloBa y HCTOM
posy Tpeba na Oyne Hajmame 0,07M, MpH napanenHoM
soljetsy, oaHocHo 0,2M NpH YKpIITamY.

AKO Ce ¥ HMCTH POB MON@Ky KabNOBH HMCKOT M CPEIHEr
HalnoHa WiW BHIIE KaOnoBa CpeMCr HANOHA, jelHH O
Apyrux Tpeba ma Oyay OJBOjeHH 3aTBOPEHMM HH30M
OMeKa WM HEKHM JIPYTHM H30JIAIHOHHM MATepHjanoM.

Pasmak wu3smel)y eneprerckor xabna M racooaa npu
YKpIITay W mnapanenHoM Bohemy 1Tpefa ga Oyae
Hajmame 0.8M y Hace/seHUM MecTHMa M 1.2M u3pan
HACE/LCHHX MECTa.

Pazmauu mory OutH cmamend g0 0.3M ako ce kabn
MONOKK Y 3AIUTHTHY LEB AYKHHE HajMame 2M ca obe
CTpaHE YKPILITAMmA.

16.2.44. Convergence and Crossing with Power Cables and

Other Installations

Minimum distance of 0.5 m shall be required wherever
power cables run parallel with telecommunication cables.

They shall cross each other at the distance of 0.5 m.
Crossing angle shall be as close to the right angle as
possible and not less that 45°. As a rule, power cables
shall be placed beneath telecommunication ones.

If the above distances.cannot be achieved, power cable
shall be placed in a protective pipe but the above distance
shall never be less than 0.3 m.

Laying the cable lines parallel with, under or above water
supply pipes and sewers is not permitted except at
crossings.

Horizontal distance between power cables and water
supply or sewerage pipes shall not be less than 0.4 m. If
such a distance cannot be achieved, power cable shall be
drawn through a protective pipe.

At points of crossing, cables may run above or under
water supply pipes at a minimum distance of 0.3 m.

A trench shall be excavated by hand at the points where a
power cable runs parallel to a water supply pipe or sewer
(no mechanical means).

It is not permitted to guide power cables above or under
heating ducts except at crossings.

At crossings, a cable shall as a rule pass above a heating
line duct and only in exceptional cases it may pass under
it. Minimum horizontal distance between a cable and the
outer edge of a heating line dust shall be 0.6 m.

Spacing between parallel power cables in a trench shall be
minimum 0.07m and 0.2m at crossing points.

If one trench has to accommodate cables of low and
medium voltage or several cables of medium voltage,
these shall be separated by a continuous row of bricks or
some other insulating material.

The distance between a power cable and a gas pipe line at
a crossing and in parallel running shall be minimum 0.8 m
in urban area and 1.2 m in unbuilt area.

These distances may be reduced down to 0.3m if a cable
is placed in a protective pipe 2 m long at each end of a
crossing.,
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16.2.4.5.

Ykpirrawe kaGMoBCKOr BOJA Ca MyTeM M3BAH Haceha
BpLIM CE MOJarameM Kabna y 3alTHTHY LEB NOCTAB/BEHY
XOpu3oHTanHHUM OymeweM ©Oe3  packomapama IyTa.
Beptukanuu pasmak  kaOJOBcke — KaHanusauuje M
NOBPLUMHE MyTa Tpeda 1a u3HocH Hajmarse 0, 8m.

Paimak kabnopckor Bofa o4 NyTa NpH NapalenHoM
Boljersy Tpeba Aa H3HOCH:

— 33 ayronyr M NyT MpBOT pela HajMawme 5™ 3a
napainenHo Bolewe, oaHOCHO HajMame 3M 3a
NpUONKaBake

— 33 MYyTEBE MCMOJA MpPBOr pejla HajMame 3 M 3a
napanenHo Boliewe, onHOCHO HajMawe 1M 3a
NpUOIMKABAE.

Kabnoscku npubop

[Mpenopydyje ce kopuwfiewe TOMIOCKYNUbajyfier o
xnagHockymbajyher  kabnoeckor  npubopa  wau
npeadabpukoBaHux elleMeHara. 3a kabloBe ca NanupHOM
mionaumjom ( HITO 13 )} no3sosseno je kopumheme
KnacHuHor kabnoeckor npubopa.

3a cnajame MNPOBOAHHMKA MpeENopydyje ce MocTynak
npecopasa ( CPIIC H.@4.101 ) anu je 1n03BO/BEHO
kopuiherwe ¥ CHelnjaTHiX CTe3a/bKH Ca 3aBpTHHMA.

Kabnoscke cnojunue u 3aBpiuHHue Tpeda ja MOHTHpajy
CTPYUHO OBYUEHH PaIHHLM,

KaGnoscka 3aBpiiHiLA cpeImbeHanoHeKor kabna Mopa aa
noceayje npubop 3a jeIHOCTABHO MPHKIBYYEH:E METATHOT
niamrTa ¥ apMaType, OJHOCHO CNEKTPHYHE 3aliTHTE
xabna Ha y3em/bMBa4 TpaHcOpMaTOpcke CTaHMIE MM
cTyda.

Kabnopcka cnojuuua ce nocebHo He y3emsbyje, 6e3
ob3upa Ja mM je O M30NALMOHOT MaTepujana, WiH je
MeTanHa, and ce BpwH  obapesno npemowhere
ENIEKTPHHHE 3aIUTHTE, OJIHOCHO 0JIOBHOI OMOTa4a Kadna

M3pana crnojHMIA M 3aBpPIIHHLEA MOpa Ce H3BPIIMTH Y
CKNajly ca CTaH/ap/MMa KOJH CY BE3aHH 3a OBY BpCTY
pajoBa, Kao W MpENopykama M YCIOBHMA 334 MOHT&KY
npou3ssoljaya Te BPCTE OnpeMe.

3a opabpanu THN M npecek kabma, cresabke ca
3aBpPTILMMA W CHIOjHH MaTepHjaln 3a NpecoBame Mopa ce
MOCEJIOBATH H3BEWITA] O THIICKOM HCIIMTHBAY.

Vkonuko ce ynoTpeOmanajy kabnoBH 0] anyMHHHjyMa
noceOHa nakmba Mopa ce 0OPaTHTH Ha KBANIWTET CHojesa.
Cnajake  aTyMHHHjYMCKMX  Ka@noBa ce  BpIM
npecosateM no  nocedbHom noctynky. CnojeBu
anyMHHHjyMCKHX KabnoBa Ha 0akapHe NPUK/BYYKE, HIHHE
W CNMYHO, M3BOAE ce mnpeko OumeranHux An-Lly
nanyyuua. [lpu pamy ca anyMHHMjyMCKHM KaOloBMMa
Mopa ce ynoTpeduTH nocebaH anar koju Huje Guo y
noaupy ca dakpom. Koj HHCKOHANOHCKWX kabnosa Mory
ce Takohe KOPMCTHTH MW CHEUMjalHEe CTe3abke ca
34BPTHHMA.

If a cable line crosses a road outside urban area it shall be
laid in a protective pipe drawn through a bored passage
under road without pavement breaking. Vertical distance
of cable conduits from the road surface shall not be less
than 0.8 m.

The distance between a cable line and a road running in
parallel shall be:

—  Minimum 5 m for a motorway or class [ road, and
minimum 3 m in case of convergence

—  Minimum 3 m for below class I roads for parallel
runs, and/or minimum 1 m in case of convergence

16.2.4.5. Cable accessories

Use of heat shrinking and cold shrinking cable accessories
or prefabricated elements is recommended. It is permitted
to use conventional cable accessories for paper insulated
cables (IPO 13),

Conductors shall be joined by pressing as recommended
(SRPS N.F4.101) although special bolted clamps are also
permitted.

Cable joints and terminations shall be fitted by skilled
persons.

A medium voltage cable termination shall be provided
with accessories for simple fixing of metallic sheath and
armour, and for connecting electrical safety elements to
earth terminal of a transformer station or a mast.

A cable joint shall not be grounded on its own whether
made of insulating materials or metal but electrical
protection and/or the cable lead sheath shall be bridged.

Joints and terminations shall comply with the standards
governing works of this kind and with the fitting
recommendations and instructions issued by the
manufacturer.

Each cable of selected type and cross sectional area,
bolted clamps and jointing material to be pressed shall be
accompanied with prototype Compliance certificates.

If aluminium cables are used then particular attention
shall be paid to jointing quality. These shall be joined by
soldering, welding and pressing according to a specific
procedure. Aluminium cables shall be connected to
copper terminal ends, rails and the like with tin plated
bimetallic Al-Cu lugs. Aluminium cables shall be handled
with special tools that were not in contact with copper.
Special bolted clamps can also be used for low voltage
cables.
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16.2.4.6.

16.2.4.7.

3appiieny kaONoOBCKY CMOJHHULY NPEKPHTH MECKOM TaKO
1a He Oy/le HM Ha Je/IHOM MeCTY ¢noj necka Tamwu o 10uM
a MpeKo NecKa NOCTABHTH Oneke Koje e MpUKpHTH ueny
cnojuuLy. CnojHuLE Y YHYTPAINKOCTH 3rPajie HIM maxTa
He Tpeba 3acunartH neckoM.

Cnojuulie ¥ 3aBpIIHIE MOPajy ce M3BECTH Y CKIamy ca
CPIIC H.®4. ¥V nenocrarky CPIIC panoee u3BectH mo
BJIE nponucuma, ynytcTeuMa npomssoljaua u 3axteBHMa
“Enektponnactpudyumje”.

H3pahene crniojHule He cMejy ce 3aTprnaBaTi 10K uisohau
HE CHHUMH HHXOB nonomaj H NMOJHEeCE Ha onoﬁpeﬂ,e
HAJI3OPHOM OpraHy.

HakoH nonarama, Clajama M 3aTPIABaiba €HEPreTCKOr
kabna Tpefa MIBPIIMTH  HANOHCKO  MCIHUTHBAME
kabnoBCcKOr BOJA.

Ha ceum kaGnoBCKMM CnojHMLAMA M 3aBpLIHMIIAMA
nocrap/bajy ce TabiMUE ca HA3HAKOM THIA, Mpeceka,
HanoHa Kabna ¥ uMe o0jeKTa y KOME Ce HamasH Jpyru
Kpaj kabna.

HcnutuBame eHeprerckux kadnoea u  kabnosBckor
npubopa

Henutusame eHEpreTcKUX KallloBa ce BpIIM, 3aBHCHO 01
THNa npumewseHor kabna, npema CPIIC H.II5.025,
CPIIC H.II5.235 u CPIIC HEILl 60502. McnutHBarme
kabna v kabnopckor npubopa BpiiH ce Kao o0aBe3HO
(KOMaaHO) MCNHTHBAE, HCIIMTHBAILE THMA, CICLHjaNnHO
(nmoceOHO) HCTUTHBAE U IPHjEMHO HCITHTHBALE,

Kabnoeu wu kabmoscku npubop Mopajy aa noceayjy
arecTe Hinate on opaawhene He3aBHCHE HHCTH'I}’LI,HjC H
NOJHETE HAT30PHOM OpraHy Ha 0fo0perse.

[Mocne nonarama, cnajama ¥ 3aspluasarba kabna BpIIH ce
HAINOHCKO HCIMTHBAKE KOMIUIETHOT KabIOBCKOT BOJA.

Obenexarare KabMOBCKHX Tpaca

Jlyx kabna, Ha perynMcaHoM TEPEHY, NOCTABHTH Y HUBOY
TepeHa o3HaKe koje obenexasajy: kabll y poBy, KpHBHHY,
OJIHOCHO NMPOMEHY Npapua Tpace, Kab/IOBCKY CHOjHULLY,
KaHANM3aUMjy, VKpIITake Kablopa ca BOJNOBOIHHM
LEeBUMA, TEICKOMYHHKAIHOHHM KabaoBMMa M CII.

O3Hake H3PaANTH O] METANa ca MoJalHuMa KOjH calpske:
THM, MpeceKk ¥ HanoH Kabjia: O3HAaKe YrpaiMTH y HHBOY
TEpeHa, Ha pacTojawy o oko 100m.

Ha neperynucaHoM TepeHy, Kao 03Haky 3a ofenemapare
ynoTpeOMTH OeToHCKH cTYOMR ca YTHMCHYTOM MYHOM M
HanoHoM kabna, Ha pactojawy ox 25 — 30 M.

A finished cable joint shall be covered with a sand layer
not thinner than 10 ¢m at any point and bricks all over it.
Cable joints in buildings or manholes need not be covered
with sand.

Joints and terminations shall comply with SRPS N.F4
group of standards. In their absence, work shall proceed
according to VDE regulations, manufacturer’s instructions
and “Elektrodistribucija” Co. requirements.

Finished joints shall not be buried until their positions are
surveyed by the Contractor and submitted for the approval
of the Engineer.

The laid, spliced and buried power cable shall be
subjected to voltage test.

Each cable joint and termination shall be provided with
notices showing type, cross sectional area, voltage and
name of the facility in which the cable is terminated at
the other end.

16.2.4.6. Testing of Power Cables and Accessories

Power cables shall be tested by type according to SRPS
N.C5.025, SRPS N.C5235 and SRPS IEC 60502.
Cables and cable accessories shall be subjected to
obligatory (piece) tests, type tests, special tests and tests at
acceptance.

Cables and cable accessories shall be accompanied with
Compliance certificates issued by an accredited institution
and submitted for the approval of the Engineer.

A laid, spliced and terminated cable shall be subjected to
voltage test of the whole cable line.

16.2.4.7. Setting Out Cable Routes

Markers shall be placed along a cable route in built up
urban environment at ground level to designate: cable in
trench, curves and turns in the route, joints, conduits,
crossing with water supply pipes, telecommunication
cables and the like.

Markers shall be in the form of metallic plates and shall
show cable type, cross sectional area and voltage. They
shall be placed at ground level at about 100 m spacing.

In unbuilt area, these markers shall be in the form of
concrete posts with engraved lightning sign and cable
voltage, spaced at 25 - 30 m.
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Kafnoecke 03Hake 3a peryIucaHd M HEPEry/IucaHu TepeH
NoCTar/bajy ce:

* y OCH Tpace M3Haz kabna
* H3HA/ CNIOjHHULIE
* W3HAM TaYKe YKPIITaka

* U3HAl Kpajera kal/IOBCKE KaHaNM3alMje u Ci.

Cable markers in urban and unbuilt areas shall be placed:

on top and along cable axis

above each joint

above each point of crossing

above cable conduit ends and the like

16.2.4.8. [Npenas xabnoeckor Bojia y HaJA3EMHH BOJA 16.2.4.8. Conversion of a cable line into an overhead power line

Kabnosekn Bon 10kV moe na ce mnpepene vy
oaropapajyin HagleMHHM BOJ npeko 3acebHor cryba
MOCTAB/LEHOr ¥ Ty CBPXY, IWITO MOUIEKE o0100pemy
HAJI30PHOT OpraHa . ‘

Ilpenas xabnoBckor BOJa ¥y HAM3EMHM BpIIM ce, ¥
MPHHIMIY, Ha 3are3HoM (Kpajkem) cTy0y HamazeMHor
Boaa. M3yszetHo npenas kabna MosKe ce M3BPHINTH M Ha
Hocehiem cryQy, anu weros o0/IHK W AMMeH3Hje Tpeba aa
OAroBapajy 3ate3HoM (KpajmemM) cTyDy.

Ha npenazy y HamzemHu poj obape3Ho Tpeba na Oyne
sawTiieH 0 MeXaHHYKUX olnTeliera HajMame /10 BUCHHE
1.70m. u3nan 3emibe y 10 30uM y 3eMIBH.

Mexanuuky 3amTHTY Kabna npeacTaBba OayK (KOPHMTO)
mw3pahen on npodmnHor wuenuka JI 100x50x10 (aea
npoguna 3asapesa mMelycoGHO Tako aa obpasyjy npodmn
Y 100x100x10), ykynHe nymuHe HajMawe 2M H
npuuspwher y3 cry0 HajmMame Ha JBa MecTa.
ANTEPHATHBHO C€ MOKE 3amTHTA Kabla M3BECTH M
ONYKOM 01 TMMa JeD/bHHE MHH. 3MM.

Ha xpajeBima kabna, Koju ce MOBE3yjy ca BasOyLIHOM
MpPEKOM MOHTHpaTH KaO/NOBCKE INaBRe — 3aBpLIHHLE 3a
CMOJBHY MOHT@KY oArosapajyfie BenuuMHe npema THMY,
NPEceKy ¥ HanoHy kadna.

KabnoBcka rnaga mocTaB/beHa Ha CTyO HAI3EMHOT BOjA
Tpeba Aa je MoCTaB/kEHA Tako Ha cTyd, fAa je moryh nak
NPHCTYN M BH3YEIHH MpErnej npemMa THIY, Npeceky M
HanoHy kabna.

CHrypHOCHO pacTojaibe JenoRa kablnoBCKe rmaBe KojH cy
MO/l HAMOHOM OJ1 CTYDa, KOH30Ma U JAPYrHUX JeNoBa KOjH
HHUCY M0JL HAOHOM HE CMe DHTH Mamse 01 201M.

Ha npenasy kaGnosckor Boma 10kV y Basgymnsu
00aBe3HO Ce MOCTaB/bajy OJBOJHHULM NPEHANOHA,

O[BOAHMLUM TMpeHanoHa C¢e 0aBe3HO Y3eMibyjy. 4
Y3iEMIBCH:E CC HM3BOAH ¥ CBEMY [pema Baskehinm
MponucHMAa.

A 10 kV cable line may be converted into an overhead
line over a special mast for the purpose subject to the
approval of the Engineer.

As a rule this shall be done on the tensioning (end) mast
in the overhead power line. Exceptionally it can be done
on a support mast if it corresponds to the tensioning (end)
mast by form and dimensions.

At the point of conversion into an overhead power line the
cable shall be protected from mechanical damage along
minimum length of 1.70m above ground and 30 cm in it.

Cable mechanical protection shall be formed as a gutter
(trough) of steel angles 100x50x10 (two welded sections
forming 100x100x10 channel section), total length
minimum 2m with at least two attachments to a mast.
Alternatively, the cable may be protected with a gutter of
min 3 mm thick sheet metal.

At the ends of a cable line converted into an overhead
power line, termination boxes, outdoor type, of the size
corresponding by type, cross sectional area and voltage
shall be fitted.

A termination box shall be fitted on a support mast of the
overhead power line and shall be easily accessible for
visual inspection. It shall correspond to cable type, cross
sectional area and voltage.

Safety clearances of the live parts of a cable termination
box from a mast, cantilevers and other parts which are not
under voltage shall not be less than 20cm.

Surge diverters are mandatory at the point where a 10kV
cable line is to be converted into an overhead power line.

Surge diverters shall be earthed fully in compliance with
the applicable regulations.
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Hocauun kaGinoBcKMX riaBa, Kao U came KabnoBcke riaee
He y3eM/byjy ce nmocebHo, Beli je AOBOJBHO j1a ce Hocauk
BEXKY 3a YIEMILEH:€ OJIBOJHHKA NpeHanoHa uiu crybopa.
Packnonun anapart J'[HHH_iCKH pacTrae/bay NnocTas/ba cE Ha
cTy0 Y XOPHU3OHTANHOM NOJI0KA]Y.

Moryha je MoOHTa®a M TPOMOJHOI pacTaB/eaya y
CHELMjATHUM CIYYajeBHMa; and ce OH IMOCTaB/ba Y
BEPTHKATHOM TMONOMKA]Y.

CactaB W KBajnWTeT Marepujaia ol Kojux je ypahen
pacKJIONHH anmapaT Mopa aa oAroeapa ychosuma CPIIC
Cranjapia u npaBH.ﬂHHKa 0 TEXHHYKHM HOPMATHBHMA 3a
H3rpajamly HaQ3EMHHX CICKTPOCHEPIETCKHX BOJOBA.

YenuuHM NENOBH PACKIOMHOr anapara Mopajy ga Oyay
samTiiieHd 071 kopo3uje BpyRHM LMHKOBaEM.

Koncrpykumja packnonmHor amapata Mopa jga  Oyie
ycarnaiena ca crauaapaom CPIIC H.K3.301.

Packnonun amapar Tpefa fga Mcnymwasa u  cnexehe
noceOHe 3axrTese:

—  Hsonatopu cneumjatHO HAMEHEHHM 3a PacKIONHe
anapare, npema CPIIC MEI] 273

—  Hocehu Metanum enemenTH u3onaropa tpeda npexko
MOHT&XKHOT  MOCTO/bAa A  HMMajy  MNOY3JaHy
IralBAHCKY BE3y Ca Y3eMIBCHLEM CTYOa.

KoHTakTHH eneMeHTH packlonHOr anapara Tpeba naa
Oyny TakeM na ofe3lele HECMETAHO MCK/BYHYCHE NPH
HaXBATAHOM JleJly.

Ypehaj 3a 3aBUCHO pYYHO NOKpeTame PacKIOMHOT
anapara je nonyKHH norox.

Packnonuu anapar Tpeba aa MMa MOryRHOCT MEXaHHUKOT
pactepehera O]l NPHXBATAKA IPOBOAHHKA HAN3EMHOT
BOJA:

= Ha MoCTo/bY pacKIonHor anapara
—  Ha nocebHO] KOH30/1HM

[MpucTyn cBMM €neMeHTHMAa PacKIOMHOr amnapara u
BHjUAHOM MaTepujany Tpeba aa Oyae 0103710,

Vuppmhewe ypehaja 3a 3aBMCHO DPYYHO TOKpETaHE
anapara Ha OeroHckn cryDd Tpeba ma je ycarnameHo ca
THIICKMM peluetbeM yuspinhera.

Pyuuna ynpaekaukor wmexaHumsma TpeGa na  Oyme
MOHTHPAaHa TaKo Ja:

- BHCHHA OCOBHHE pyuuue Oyae Ha oko 1,5M M3Han
MOBPLIMHE TNa

— Oyne ynpaBo Ha BOJl, OJHOCHO KOJ YraoHHX
cTyboBa y mpaBlLy cUMETpaie yria Tpace M TO y
TEpPEHY TYNOT YIa.

Supports for termination boxes as well as the boxes need
not be earthed on their own as it will be sufficient to bond
them to earthing terminals of surge diverters or masts.
Switching device- disconnector shall be fitted on a mast in
horizontal position.

In specific cases a three pole disconnector may be fitted
but in vertical position.

A switching device shall be assembled of such
components and quality which comply with Yugoslav
standards and Rules on technical norms for erection of
overhead power lines.

Steel parts in a switching device shall be protected against
corrosion by hot-dip galvanizing.

The switching device design shall conform to SRPS
N.K3.301.

The switching device shall meet the following specific
requirements:

—  Insulators shall be specific by type in compliance
with SRPS IEC 273

—  Insulator metal supports shall be in a reliable
galvanic bond with mast earthing .

Contacts in a switching device shall enable smooth
switch-off under ice load.

A switching device may be controlled by hand levers.

A switching device will be provided with an option to be
relieved from mechanical load due to conductors in the
overhead power line:

— At the base of the switching device

—  On aspecial console.

The parts of a switching device and screwware shall be
accessible from underneath.

A hand control device shall be fixed to concrete mast as
shown on the typical fixing detail.

Control lever shall be fitted in the following way:

—  With lever axis about 1.5m above ground level

—  Under the right angle to the route and/or on corner
masts in the direction of the line of symmetry in the
area of obtuse angle.
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16.2.5.

KOHTaKTHH eneMEHTH pacKJIOMHOr anapara 1o cBojoj
(YHKLUH]H MOpajy Ja CIYKe HCKIBYYHBO 3a nposohesse u
npekHiame npesuheHux crpyja.

CrpyjHe cresamke Tpeda na ofesbene mnoysmaHy
ralBaHCcKy Bep3y An/Y nmpoBOAHMKAa HAJ3EMHOr BOJA ca
MPHUK/BYYLMMA HA PACTAR/BAYY,

Packnonyu amapar mMopa Ja MMa HATIHCHY Tabnuiy
npema crangapay CPIIC H.K3.301. Harnuchy Tabnuiy
nocTas/ba npoussofay packnonHor anapara. Harnucha
Tabnuua Tpeba na Oyiae BMAUBMBA M JIAKO UMTHHBA
0/103110.

3a cTyd HamleMHOr BOJA HOCH PACKIONHHM amapar
obaBe3Ho ce M3BOAM yiem/bMBau cryOa. Kopuctu ce
y3em/eMBau ca jsa npereHa npema 1119 EINC-a,
Jupekumje 3a JMCTpHOYLHM]Y ENEKTPHYHE CHEPTH]E.

3aspmHe oapeade

Cap marepujan u onpema Koju ce yrpaliyjy, mMopajy aa
oarosapajy ganac eakehum CPIIC crampapauma, a y
HejocTaTky oBMX, Bakehum MEL] crannapmmma.

Onpema ce MOpa npe yrpanise HCIHTATH NpeMa Baskehum
NpPornUcHMa.

CBH MOHT&KHH PaJOBH MOpajy ce M3BECTH Y CKIagy ca
nanac samehum CPIIC cranmpapamma, a y HeZocTaTky
osux, sawxehum HEL] crannapanma.

VY Toky rpanwe uisohau je my:xan na obezbean HopmanaH
caobpahaj, nocraesbatbem 3a To oapeheHHX o3HaKa v 1a
obe3besle MCKOME HA MECTHMA IE MCTH MOTY Jia YC/IOBe
HE3rofie nenaxa.

Tlo 3aBpIIEHO] M3rPa/itby, PE MYIITARA 00jeKTa Y NOTOH,
H3BPIIUTH CBa noTpebHa uenuTHBama W npoduu pam. Io
3ABPINETKY CBMX pajoBa, M3Bohau M HaJ30PHM Oprad
WHBECTHTOpAa CYy Jy)KHH Jla cacTaBe TayaH [U1aH
NOCTPOjea B MpPEKE M YHECY CBE HACTale M3MEHE Y

jenaH mpuMepak OBOF MPOjEKTa, a y LH/bY M3pane TadHe

JIOKYMEHTAlM]e M3BEIEHOr CTama M Ja Ta Mpeajy npeko
MHBECTHTOpA OpraHy Koju he eKCrioatHcatH oBO
NOCTPOJEHE M MPEKY.

Mepeme u nnahamwe

Tayna konu4MHa YTpomeHOT Marepujana M niaharme
yrephyjy ce mna ocHoRy rpalieBMHCKe KiHMre M
rpaljeBUHCKOr  JHEBHMKA MNOTMHCAHOr O  CIpaHe
CYNEPBH30pA, Y CKIAJly ca NpeAMEpOM M Kako To 0m06pu
HanzopHu opraH npema MpojekTy H OBMM TEXHMYKHM
YCAOBMMA.

16.2.5.

Contacts in a switching device shall solely serve to
conduct and switch off the currents envisaged.

Clamps shall ensure a reliable galvanic bond of AlC
conductors in the overhead power line and disconnector
terminals.

A switching device shall be fitted with a notice according
to standard SRPS N.K3.301. It shall be placed by the
switching device manufacturer. The plate shall be visible
and legible from underneath.

An earthing electrode in the form of two rings according
to TP-9 issued by EPS, Electricity Distribution
Directorate shall be obligatorily provided for the mast in
the overhead power line that will carry a switching device.

Final Requirements

Materials and components to be incorporated shall
comply with the presently applicable SRPS standards, and
in their absence with the applicable IEC standards.

The equipment shall be tested according to applicable
regulations prior to incorporation,

Erection and mounting shall comply with presently
applicable SRPS standards and in their absence with the
applicable IEC standards.

In the course of work the Contractor shall ensure normal
traffic conditions by positioning adequate signs and make
excavations that may cause trouble to pedestrians safe.

Tests and trial operation shall be performed upon
completion of the works and prior to startup. Upon
completion of all the works the Contractor and the
Employer’s Engineer shall make an accurate layout plan
of the installations and overhead power line entering all
modifications in one copy and shall thus enable
preparation of precise “as built” drawings for submission,
via the Employer, to a future operator of the installations
and overhead power line.

Measurement and Payment

The exact quantity of installed material and payment are
determined based on the measurement book and the
construction journal signed by the supervisor, in
accordance with the Bills of Quantities and as approved
by the Engineer in accordance with the Design and these
Technical Specifications.
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16.3.

Hanmzemun Bog 35kV

[pu u3sohewy panora Ha MOCTaB/baKy HAA3EMHOT BOJA
35kV, m3sohau panopa je ofaBe3ad j1a ce npuiapiasa
BakehHMX TeXHHYKHMX nponMca H craHjapiad, TEXHHYKE
JOKYMEHTALIMje, TEeXHHUKHMX 3axTeBa mnpoussohaua
OnpeMe H NPHIOAKCHHX LPTEHA.

OBM TEXHHYKH YCIOBH CY CacTaBHH JICO YTOBOPHE M
npojexTHe JOKyMeHTaluje W u3sohay Mopa na obeszbenn
NOTIYHY YCArJAleHOCT ca HBHMa NpH M3Bohewy pazosa
HAa MMOCTAB/bAKY HamzeMHor Bojaa 35kV.

16.3.1. OmutH ycnoeu

Hzsohau panosa je aywmaH na ce NpuiIHMkoM H3Bohema
panoBa NpUAPHKAea 1 NpHMeEtbYje:

a) Bawxehe CPIIC, MEL] nponuce U cranaapie;

b) [lpaBunHMK © TEXHMYKMM  HOPMaTHBMMA 34
CJIEKTPOCHEPIETCKa MOCTPOjerba HA3MBHOI HAINOHA
u3Han 1000 B, Cn. nuct COPJ 6p.4/74 u meroee
usmene Cn. auer CPOPI 6p.13/78, Caamer CPJ
6p.61/95;

c) [IlpaBMnIHHK O TEXHHMYKHM HOpMaruBMMa 3a
y3eMIbeH:a €NEKTPOCHEPTETCKHX NnocTpojersa
HazMeHOr Hanoda w3Haa 1000 B, Cnuwmcr CPJ
op.61/95;

d) IlpaBunHMK O TEXHMYKHM Mepama 3a MOrOH H
O/IpiKaBalbe  EIEKTPOCHEPTETCKHX TOCTpOjerka M
sogoea, Cn, nuct CPJ 6p. 41/93;

e¢) 3akon o OesbenHocTH W 3mpaBky Ha pamy (Con.
rnacuuk PC 6p. 101/2005 roa. oa21.11.2005.

f) TlpaBMIHHK O OMIITHM MEpaMa 3allTHTE Ha paiy on
OMAcHOr [JgjCTBA eNeKTpHuHe cIpyje y ofjexTHMa
HaMEHECHUM 33 pajl, pajHHM NpOCTOpHjaMa H Ha
pamumumtima; Cn. rnacuuk CPC, 6p.21/89;

g) VYcnoee o crpaHe npouseohaua onpeme;
h) TexHM4Ky JOKyMEHTALM]Y,
i) Ilponuce u npenopyke EINC-a u EJIB-a.

Ilpea u ocuoBHa obaBesa u3Bohaua pajosa jecTe Ja
NpOY4H TEXHHHKY JOKYMEHTAllHjy, Aa M3pamu njaH
pajioea M Ja CBE PaJOBE HM3BOAM IIPEMA TEXHHYKO)
JOKYMEHTALMjK. 3a CBe WITO j& HEJacHO Y TEXHHUKO]
JOKYMeHTaumju, uisohau Tpeba aa Tpaku objammemke o
MpOjeKTaHTa.

HusectvTop je JyA&aH Jla OIpeIM CTPYYHO JiMue
(Ham3opHu oprad) koje he BpPIIMTH Ham30p Hal
u3poljerbeM paoBa pajM KOHTPOIe KBAIMTETA, KONUMHHE
panoBa M pelieHkha HEJACHUX MHTAkd. 3a CBe H3MEHE H
OICTYNaka Ma KOje BPCTE KAKO Y MOINENy TeXHHYKOT
pelema Tako ¥ y u3bopy Marepujana Mopa ce npudasuTH
MUCMEHA CarnacHOCT HaJ30PHOT OpraHa MMEHOBAHOT OJ1
crpaHe MHpecturopa. Ilpe nasama OBe carjJacHOCTH
HAI30pHH OpraH je aykaH ja npubaBum carnacHocT
npojekTanTa. 3a MOCNENMLE MEHAama MPOjeKTaHTCKOr
pemea 03 carmacHOCTH NPOjeKTaHTa, OAroBOpaH je
HAJI30PHH OPTraH 0IHOCHO HHBECTHTOP.

16.3.

Overhead Electric Mains 35 kV

When erecting a 35 kV overhead power line the
Contractor shall observe the approved technical
regulations and standards, technical documentation, the
equipment manufacturer’s technical requirements and
drawings.

These Technical Specifications constitute an integral part
of the contract and design documentation for which the
Contractor shall ensure full compliance in the erection of
a 35 kV overhead power line.

16.3.1. General Specifications

The Contractor shall observe and apply during the
execution of the works:

a) Applicable SRPS, [EC regulations and standards;

b)  Rules on technical norms for electrical installations
operating at nominal voltage over 1000 V, Off.
Journal of SFRY No.4/74, amended in Off. Joumnal
of SFRY No.13/78, Off. Journal of FRY No.61/95;

¢) Rules on technical norms for grounding electrical
installations operating at nominal voltage over
1000V Off. Journal of FRY No.61/95;

d) Rules on technical measures for operation and
maintenance of electrical installations and power
lines, Off. Journal of FRY No.41/93;

e¢) Law on Occupational Health and Safety, Off.
Gazette of RS, No.101/2005, 21.11.2005;

f)  Rules on general measures for safety at work and
protection against dangerous current in rooms
intended and used for operating electrical facility
and on sites Off. Gazette of SRS No. 21/89;

g)  The equipment manufacturer’s requirements ;
h)  Technical documentation;
i) Rules and recommendations of EPS and EDB.

The first and main obligation of the Contractor is to
peruse the technical documentation, prepare a schedule of
works and execute them in accordance with the technical
documentation. In case of ambiguities in the technical
documentation the Contractor shall ask the Designer to
clarify.

The Employer shall nominate an expert (the Engineer) to
supervise the execution of works, their quality, quantities
and resolve unclear issues. Modifications and deviations
of any kind affecting the technical concept and choice of
materials shall be permitted solely upon a written consent
of the Engineer appointed by the Employer. Prior to
giving such a consent the Engineer shall obtain the
Designer’s approval. The Engineer and/or the Employer
shall be responsible for any consequences of a design
modification if made without the Designer’s approval.
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3a peha oncrynamwa o1 0100peHOr IPOjeKTa, HAILIEHKHA je
PEBH3HOHA KOMHCH]a K0ja je 0Baj nmpojexat oaobpuna.

Cse panoee n3pohau Tpeba ma u3seae ca npensufjeHOM
OMpeMOM M MATEpPHjaloM Ha HAaYMH KOjH je npeasuijeH
OBMM TIPOjeKTOM M npeMa Bakehum mnpomucuMa u
cTaHaapuMa 3a ussoliere pasioea ope BpeTe.

Onpema 1 martepujan koju ce yrpaliyjy mopajy OutH y
cknany ca HMEL[, HWCO, CPIIC cranmapmuma u
npenopykaMa HM3y3ee ako Huje apyradsje ojapehexo
creunHKaLM]OM 1aTOM Y IPOJeKTy.

KomnieTHa onpema W MaTepHjai koju ce yrpalyjy Mopajy
OMTH MPETXOAHO KOHTPOAMCAHH M HMCIIMTAHH OJ CTpaHe
CTPYHHOT HaJ30pa-Kymia y TOKY [POH3BO/IHE, NaKOBatha
M TPAHCIOPTa,

MoHTkl  enekTpoonpeMe Tpeba MPHUCTYIHTH 110
NUCMEHOM 0/100pely HA/I30pPHOT OpraHa fJa je McTa
npucnena Yy  MCNPaBHOM  CTaky M OAroBapa
KapakTepHcTHKaMa W3 npojekra. Marepujan norpeban 3a
H3paly 1anexkoBona Mopa 6UTH HOB M HeynoTpebibaBaH.

Cea onpema koja ce yrpahyje TpeGa na nortuye o
npu3HaTHX npoussohada v Mopa na nocejyje aTecTe KOju
ce MojJHOCe HAI30PHOM OpraHy Ha 0J00peme.

HM3pohay ce obapesyje na Ha Juuy Mecra, Ha
NPOjEKTOBAHO] TPACH, NMPOBEPH TPEHYTHO CTAMBE H HCIHTA
Ja TH I']OC'DOjC DHII0 KAKBE CMETILE Ja Ce pagoBH H3BpIIC
npeMa OBOj TNPOJEKTHO] JIOKYMEHTAaUMjW. Y WHTEpRany
u3mehy npojekToBaka M NMOYMETKA pajoBa, MOCTOJM
MOryRHOCT 11a Ce CTame Ha NMpPOJeKTOBAHO] TPACH Koje je
NPOjeKTAHT CHHMHO T[Ipe€ TMOYETKA MPOjeKTORaM:a
Hapymwio. YKOMHKO nNoctoje OHN0 KakBe CMETHC
KOHCYNTOBATH HAQ30PHOI OpraHa.

IMpunukom wuspohewa pagosa u3zsohay mMopa BOMHTH
pauyHa aa He jgohe 10 Hexkux owrtehera HA MecTy rae ce
u3Bone pagopn. CBy npHuMiLeHy TeTy, OMIO yenesm
HEIOBOJBHE MAKIE MIN HeoOa3pHBOCTH Yy pajy, uiBohay
je AykaH Aa HaJOKHAAH MHBECTHTOPY WM APYIoM
w3sohauy, KOjW ynopeno ¢ buM M3BOAH PAOBE, OJHOCHO
0 CBOM TpOWIKY H3BpmM mnotpebHe onpaske. Koxa
u3sobera panosa, MOpa ce BOOWTH pavyyHa Ja ce INTO
Mmame owrere Beli M3BeAeHM pagoBH M nocrtojehe
uHctanaumje. Takolje, cnpoBecTH KoopAMHALMjY pajfosa,
yuMme ce H3beraBajy cMeTHE Y paay H HEnpomucHa
ojacTynawa. Pymewe, wreMoBame WM rnpolujame
aPMHUPAHO-OCTOHCKHX KOHCTPYKLIHja CME CE BPLIHTH CaMo
¥3 [HCMEHY CarflaCHOCT INpOjeKTAHTAa W HAI30pHOT
oprasxa.

Kopumhewe cBUX MHCTanauuja MOXKE Ce BPLUIMTH TEK
nocie MNOTAYHO 3aBPUICHUX pagoBad W M3BPIIEHHX
UCTIUTHBAKA OJI CTPaHe MEpPOAABHHMX CTPYYHHMX OpraHa,
IITO NOJUIEKE KOHAYHOM O100pEHsY 0J1 CTPaHE HaJ30pHOT
opraHa.

The Design Reviewing Commission that has approved
this design documentation shall be responsible for major
deviations from the approved design.

In executing the works the Contractor shall use planned
equipment and materials in the way described in the
design in compliance with standards and regulations
governing works of this kind.

The equipment and materials to be incorporated shall
comply with [EC, ISO, SRPS standards and
recommendations unless otherwise provided in the design
specification.

The equipment and materials to be incorporated shall be
controlled and tested by the Buyer’s inspectors in the
course of production, packing and transport.

Fitting of electrical equipment may start upon the receipt
of the Engineer’s written statement that the equipment has
arrived in orderly condition and that it complies with
design characteristics. Materials for transmission lines
shall be new and unused.

The equipment to be incorporated shall be supplied by
approved manufacturers and be provided with
Compliance certificates which shall be submitted to the
Engineer for approval.

The Contractor shall check the current situation along the
designed route and look for any impediments that may
prevent the execution of the works in accordance with the
design documentation. In the period after completion of
design and before commencement of works the situation
on the designed route earlier surveyed by the Designer
may worsen. In case of any obstructions the Engineer
shall be consulted.

The Contractor shall take care to avoid damage in places
where works are executed. Any such damage, cither due
to insufficient care or carelessness at work shall be
compensated by the Conractor to the Employer or to any
other Contractor working there at the same time and
necessary repairs shall be done by the Contractor at his
own cost. The Contractor shall take care to minimize
damage to any existent works and installations. He shall
also coordinate the works to avoid disruptions and
improper deviations. Reinforced concrete structures may
be demolished, cut or punctured only with a written
consent of the Designer and the Engineer.

Use of installations may start only upon completion of the
works and tests by the relevant authorities and subject to
the final approval of the Engineer.
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16.3.2. Cty6oeu 16.3.2. Masts

3a Hose cTyDoBe, Npe NMOCTaB/balba, H3BOHAY H HAN30PHH
opraH Mopajy ja M3BpIIE TauHO ofelexapare CTYOHHMX
mecta. Pacrojama wimehy crybosa mopajy oarosapatn
pacrnoHuMa ca CHTYaLHMOHOT 11J1aHa H Y3 1y3KHOT NpohHna,
YKOJIMKO HE [10CTOJe ONpAaB/aHi Pasnosy 3a O/ICTyNake,

Obape3Ho  KOHCYNTOBATH  reosiowkk  enaGopar o
HOCHBOCTH T/1a Ha KOME je MOJIOJKEHa Tpaca NpeaMeTHOr
BOAd, Kako OM ce M3BpIIMO [paBuWiaH u3bop M
JMMEH3HOHHCAE TeMeba, INTO MNOANeke OAcOpemy
HAA30pHOT OpraHa.

CryOHO MecTo H3abpaTtu Tako:
—  []1a]e y NyTHOM Tojacy,
— z1a je Ha Meln,

— Ja je Jlak [pWIa3 BO3MIOM Pail  MOHTAKE
€leMEHaTa OnpemMe,

—  [1a je JaK Ipuia3 BOIMIOM Pad 3aMeHe ejleMeHara
onpeme,

— /12 HeMa OMACHOCTH OJ1 0/IPOH-aBalka TepeHa,
—  1a HEMa OMAacHOCTH OJI K/TH3atha TepeHa,

—  Jla Hema onacHocTH of Dyjuua,

—  /la HEMa OMAacHOCTH OJ1 MO3EMHHX BOJIA,

= Jla HEMa OIMACHOCTH OJ] CHEJKHHX HaHoca.

CaH cTy0OBH MOpajy OHTH BEPTHKAIIHO MOCTAB/LEHHM, 4 HA
npasoM Jeny Tpace Yy jenHoj amaujH.  M3BpmmTH
KOHTPONY BEPTHKATHOT MONIOJKaja cBakor cryba M3 [Ba
melycobHo HopmanHa npasia.

Pemetkactu cTyGoBM MpopayyHaBajy ce Kao MpoCcTOpHE
PEIICTKACTE KOHCTPYKLHjE. AKO C€ peIIeTKacTH cTyDOBH
HE TpopayyHaBaj)y Kao MNPOCTOPHE  PELICTKACTE
KOHCTPYKLHjE, CHile Koje aenyjy Ha cTyD pacTaBieajy ce
Ha KOMITOHEHTE napaneiHe ca CTpaHulamMa C'T}'ﬁa,

ITojacHuuM (yraoHMm IUTANOBM) pEILETKACTHX CTYOOBa
npopa4yyHapajy ce Ha apHTMETH4KM 30Hp cuna vy
OJIHOCHMM ILTANOBHMA KOje CY MPOY3pOKOBaHE OTHOCHHM
KOMITOHEHTaMa.

Jlnjaronane pemerkacTux cryGoBa NpogauyHaBajy ce
npema CHIaMa MPOY3POKOBAHHM OHOM KOMIIOHEHTOM
KOj€ je napaienHa ca OJHOCHOM CTpaHoM cTy0a,

MomeHaT Top3Hje 0/l CNO/BHHX CHIA HA PELICTKACTHM
cTy0OBMMa NMPABOYTaOHOT MPECEKA MOMKE CE 3aMEHMTH ca
JBa jelHAKAAa Mapa CHIa y PaBHH JI¢jCTBOBAa:A TOPIHOHOT
MomenTa. TakaB HauMH MpopayyHaBaw:a NpUMeERYje ce
aK0 OJIHOC CTpaHa MNpeceka M3HOCH Hajeuiue 1.5, ako cTyd
uMa obnuk 3apyb/keHe MUPAMMIE W AKO CYy y DAaBHH
JejCTROBA:A TOP3HOHOT MOMEHTA yrpaljena
XOpU30HTANHA yuspiuhemna y OKBHpY Ipeceka cTyda.

The Contractor and the Engineer shall mark support
points for new concrete masts before their erection. Mast
spacing shall conform to the tension lengths shown on the
layout drawing and in the longitudinal profile unless there
are justified reasons for deviating from them.

The geological design indicating the load bearing capacity
of soil along cable route shall be consulted for the purpose
of a proper choice and design of foundations which shall
be subject to the approval of the Engineer.

The allocated support points shall be:
- Inroad land strip
= On the property line

—  Easily accessible to vehicles for the purpose of
erection of equipment

= Easily accessible to vehicles for the purpose of
replacement of fittings

—  Free from danger of ground collapse
—  Free from danger of landslide

—  Free from danger of torrents

= Free from danger of ground water

—  Free from danger of snow drifts.

Masts shall be vertical and aligned on the tangent section
of the route. The verticality of each mast shall be checked
from two directions at the right angle.

Lattice masts shall be calculated as space Ilattice
structures. If they are not calculated as space lattice
structures, then forces acting on each mast shall be
divided into components parallel to mast sides.

Angle bracing in lattice masts shall be calculated applying
the arithmetic sum of forces in it caused by the relevant
components.

Diagonal brace in lattice masts shall be calculated
assuming forces caused by the component which is
parallel to the relevant mast side.

Moment of torsion of external forces acting on rectangular
masts may be substituted by two equal pairs of forces in
the plane subjected to the action of the moment of torsion,
Such calculation shall apply if the ratio of the sides in
mast cross section does not exceed 1.5, if the mast is in
the form of a truncated cone and if there are horizontal
stiffeners in its cross sectional area in the plane subjected
to moment of torsion.
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3a nojacHUKe KOJH CY MpeMa NPOjeKTY HanperHyTH
aKUMjANHHM CHNAaMa TNpPHTHCKA, EKCLUECHTPUYHOCT THX
CHJIA MOYKE CE 3aHEMapHTH,

3a wranose UCMyHe, KOJH CY MpeMa MPOjeKkTy HanperHyTH
aKUMjaTHUM CHaMa NPHTHCKA, EKCLEHTPHYHOCT THX
CH/la MOMKE Ce€ 3aHEMapuTH Kajl Cce IuTan CacToju o1
JeHOr YraoHMKa KOJH je Ha yraoHe IUTAloBe WM Ha
YBOPHH JTHM NPHK/BYYEH CAMO jJEIHHM KPaKOM.

3a mpopauyHapame KOHCTPYKUMja cTyDa NpUMEHYjy ce
KoeQHLMJEHTH CHIYPHOCTH, 3aBMCHO 0  Clyuaja
onrepehesa, U TO:

1) 1,50 —za HopmanHo onTtepehese;

2)  L10 - 3a sanpenno ontepeheme (npexni
NPOBO/IHMKA MM 3ALITHTHOT YIKeTa)

Jlumensuje enemeHara crybora oapeljyjy ce v cknamy ca
nponucuma o CPIIC  crampapauma 33 yenuuHe
KOHCTPYKLUMjE.

3a u3pany cTy0oBa MOry ce YNOTpeOMTH HeIMYHE LICBH.

3a yriewrede cryfoee u3paheHe on jenHe UEBH WM
oArosapajyher mNoJIMroHaTHOT Mpeceka NpUMEmYjy ce
KoeMUMjEHTH  CHIYPHOCTH, 3aBMCHO O0J  Ciydaja
ontepehersa, u TO:

1) 1,65 —3a HopmanHo onrepeherse
2)  1.30 - 3a Banpenno onrepehemne

3a aenose 4enuuHMx cry0OBa KOJM CY M3HAL 3€MIbE,
JaATHTA 010 KOpOSHjC Moke ce nocTuhiM 3AlTHTHUM
npeMasoM NMpoTHB Kopo:ujc HIH METATHHM NpEBIaKamMa.

3a npeenake oJ LUMHKA Tpeda NPHMEHHTH NMOLMHKOBaH:E
TOMIHM TMOCTYNKOM aK0o T0 00JMK YenuuHuX aenosa
J03B0JbABA , @ MOKE CE BPLIMTH W METATH3ALIM]A.

HaBoju W HaBpTKe MNOUWHKOBaHW BPYRMM MOCTYNKOM
mory ce obpafjuBath camo ako je Moryhe mUXOBO
HEOMETAHO HABHjaHe,

Yenuuuu AENOBH KOJU CY Y 3eM/BH MOpAajy CE 3aUTHTHUTH
NpeMazHBalkeM  OHTYMEHOM  WIM  HEKHMM  JIPYTUM
oaroeapajyfiiuM cpesicTBOM.

Yenuunu OENOBH KOjH ce Hamase y OeTOHY He Mopajy ce
3ATUTHTH 01 Kopo3uje. [IpeMasiBake YETHYHUX JenoRa
3aIUTHTHUM CPEICTBMMA KOja CMamyjy NpHibYObHBaME
0eToHa ¥ YenuKa HMje J03BOJBEHO AKO TO HMjE Y3EeTO Y
003Mp NPUINKOM NpOpavyHa.

Ha cryGoBHMa O]l MEIMYHMX LIEBH CBM BAapOBW MOpajy
OuTH HenponycHu ga OM ce wu3derno mnponupame M
3aNpKaRaibe Bare v UeBH. AKO 1IEBH HHCY HEMpPOMYCHO
JATBOPEHE, YHYTpalllkhe 3HI0BC LEBH Tpcﬁa npeMasaTH
OMTYMEHOM MM JIPYTMM 3aIITHTHUM CPEJICTBUMA MCTOr
AejcTBa.

Where chords are exposed to strain under axial
compressive force, eccentricity of these forces can be
ignored.

Where bars in bracing are subjected to axial compressive
forces eccentricity of these forces can be ignored if a bar
consists of one angle iron attached by one of its sides to
angle rods or a gusset plate.

Coefficient of safety assumed in mast structural analysis
depending on loading cases shall be:

1}  1.50 — for normal loads

2)  1.10 — for extra loads (a break in conductor or
protective wire).

Mast sections shall be designed according to Yugoslav
standards for steel structures.

Steel tubes may be used for mast construction.

Restrained masts (single tubular or of appropriate
polygonal cross section) shall be calculated with the
following coefficients of safety depending on loading
cases:

1) 1.65 - normal loads
2)  1.30 —extra loads

Sections of steel masts above ground shall be protected
against corrosion with an anti-corrosive coat or metal
plating.

Zinc coating shall be applied in a hot-dip galvanizing
process if shapes of steel parts would allow that. Metal-
plating can also be applied.

Hot dip galvanized threads and nuts may be machined
provided their smooth tightening is not impaired.

Buried steel parts shall be coated with bitumen or other
appropriate agent.

Steel parts embedded in concrete do not require any anti-
corrosive protection. It is not permitted to coat steel parts
with any protective agent that may reduce adherence of
concrete and steel unless such a possibility was
considered in the calculation.

Welds on steel tubular masts shall be waterproofed to
avoid penetration of moisture and humidity in tubes. If
tubes are not waterproofed, their inside wall faces shall be
coated with bitumen or other protective agent of similar
effect.
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AKko je pacnopen ejiemeHata Ha crydy TakaB (Xon
nujaroHana u xopuzoutana Belihm on 60um) ma je
OTEHAHO MEHAIbe pPAJHUKA, MOpajy Ce NEpPABHACTH
newanHle, ¢ THM Ja Npea Newmantila He cMe OMTH Ha
BHUCHHM Mab0j 01 2,5M W3HAJ, TepeHa.

CryboBn Mopajy OMTH TakBHX AHMEH3Hja Ja Hampesame
MarepHjana He MpPEeKOpauyd  [PaHHIly  J03BOJEEHOT
Hanpe3awka HM Y jeAHoM cmyudajy onrtepehewa 3a
npopayyHasame nojeamHor nena cryba Oupa ce OHO
onTepehere Koje Npoy3poKyje HAJBHIIY CHITY ¥ HBEMY.
M3pogjay mopa na w3paim NOKYMEHTALMjY 34 M3IBEIEHO
y3eMjerbe 3a CBaky cTyD nocebHo.

CrybHo mecto ce obenexara OpojeM cTyOHOr MecTa M3
JjenHHCTBEHOT cucTeMa Opojea TabnuuoM Koja Tpeba ma
je on anyMHHHjyMa ca pesbedHO YTHCHYTHM OpojeM.

CtybHo MecTo ce obenekaa TabJIMIOM 32 YIIO30PCH:E Ha
OMACHOCT NPUCYCTBA eNEKTPHYHOI HanoHa Ha 2,50 M on
Tha.

Kposz Temenm cryba yrpamMTH HajMame jeaHy LEB Of
ninactyHe mace, npevynuxa 40-50, na 6u ce omoryhuno
NpoOBIAYMEHE BOAA 3a Y3CMIBCHC crabna CT}“GH Kpo3
TEMEb.

16.3.3. TIpoeoaHHLM

IlpoBoaHHIH ¢y 01 ANy4eaHKA ca je3rpoM Koje Hma
Hajaehn Opoj uua.

[NpoBoanuum on anydenuka 3a 35 kV Bomose cy: An/4
70/12 u An/" 95/15 nnu u3y3zetno An/Y 150/25.

Tpacy Boaa Ha cnoboaHUM NOBpIIMHAMA M3abpaTH Tako
Ja je mro kpaha u 6e3 ckpeTama.

Tpacy Bona y HacesbeHOM MecTy m3aOpaTi Tako Aa HHUje
NpPEKO ABOPHILITA M BPTOBA, OCHM Ha MECTHMA TJ¢ HHje
smoryhe na ce w3derde, a cXoiHo 0100pewy HaI30PHOI
opraHa.

Tpacy y mnajsehoj moryhoj Mepm moctasuti Onuzy
noctojefinx caobpahajHuua WTO 3HATHO NojedTHILYjE
H3rpaiby BOJA.

Ilpu Tpacupamy Boaa uzberaBaTi TepeHe HA KOjUMa ce
nojapseyjy BeNuka jgojatHa ontepehema yenen nena kao
 ranonupame HasHUX NPOBOJIHHKA,

[lpu npenazy Boja mNpeko NIOAHMX mnapuena Tpeda
TEMNTH Jia cTyOHA MecTa 1oly y nocrojehe mehe.

Ha y3gyxkuom npodmny obasesHo obenewapatu cBe
00jeKTe NPEeKo KOJUX BOM NpenasH.

Where mast components are fitted in such a pattern (in
which the pitch of diagonal and horizontal braces exceeds
60cm) that climbing may be difficult, step irons shall be
provided and the first step iron shall not be lower than 2.5
m above ground.

Masts shall be designed so that stresses in material do not
exceed permissible stress limit in any loading case. Each
mast section shall be calculated assuming load that causes
the highest force in it. The Contractor shall prepare
documents showing the kind of earthing for each mast on
its own.

Each support point shall bear a number from the common
numbering system engraved in an aluminium plate.

Each support point shall be provided with a warning
notice indicating the presence of voltage, at the level of
2.50 m above ground.

At least one plastic pipe, 40-50 mm dia. shall be inserted
in foundation to make way for mast earthing cable
through it.

16.3.3. Conductors

Conductors shall be steel-reinforced aluminium ones
with maximum number of wires.

35 kV steel Ecinforccd aluminium conductors are: Al/C
7012 and AI/C 95/15 or exceptionally Al/C 150/25.

Conductor route in unbuilt area shall be short and tangent,
without turns, as much as possible.

Conductor route in built up urban environment shall not
pass through yards and gardens unless unavoidable and
subject to the approval of the Engineer.

The route shall be close to existent streets as this will
lower the cost considerably.

In setting a conductor route grounds with possible
additional ice load shall be avoided as well as galloping of
phase conductors,

If an overhead power line has to cross arable land, support
points shall be allocated along existing property lines.

The longitudinal profile shall indicate all structures/
buildings to be crossed by the line.
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ViameHocT wW3Mchy [eqoBa MOA  HamOHOM, Kao M
YOABEHOCT O JIENI0BA [10[L HAMOHOM J10 Y3EMJBEHHMX
JAenosa U 10 menosa cryba, yumajyhu y o63up nejcTeo
BeTpa MM gojartHor onrepehera, Mopa OWTH Hajmarme
je/HaKa CHI'YPHOCHOM pa3Maky.

Ilpu npenacky Boaa npeko ofjekarta, OJHOCHO INpH
npubmKaBamwy BOAOBa 00jeKTHMA, CHIYPHOCHA BHCHHA
jenHaKa je CMIyPHOCHOM pa3MaKky, aKo 3a CHIYPHOCHY
BHCHHY HHjc HaBCICHAa nocedHa BpPECOHOCT.

3a MecTa TMPHCTYNAYHA BO3W/IMMA (OKO HAace/beHHX
noApyd4ja, H3HAI NHBANA W OPAHHLIA) CHIYPHOCHA BHCHHA
M3HOCH 6M, @ CHTYPHOCHA YIA/BEHOCT 5M.

3a cTaJHO NpHCTYNAauHe [e0Be 3rpajae (Tepace,
DaNKOHM) CHI'YPHOCHA BHMCHHA jé 5M, @ CUIYpHOCHA
yaa/keHOCT 4M. 3a BoAOBe M3Haja 3rpaja noTpeOHa je
eNeKTPHYHO T0jayaHa W30jalMja, a 3a BOJOBE H3HAN
cramBeHuX 3rpana M 3rpajga rie ce sajapxkasa epehu 6poj
JbYAM NOTPOHA je ¥ MeXaHHYKH MojadaHa H3o1aLmja.

3a BONOBE ¥ HACE/bEHMM MECTHMA CHI'YPHOCHA BHCHHA
u3HOCH 7M. M3onaumja Mmopa GMTH eNeKTpHYHO nojayaHa,
a Ha MECTHMa YKpINTama ca YNHUaMma WIH MyTeBHMa H
MEXaHHYKH NojayaHa.

Ha pervoHa/iHHM M JIOKAJHHM NYTEBHMAa CHI'YPHOCHA
BHCHMHA BOJA M3HocH 7 M. YjameHocT Ouno Kor gena
cTyfa 0/ CO/BHE HBHILE MYTA, 10 NPaBHIY, HE cMe OHTH
Mmama 0 10 M, a ¥y M3Y3CTHHM CIydajeBHMa MOME ce
cmauTH Ha SM. M3onaumja mopa OMTH elneKTpHYHO
nojauaHa. Y pacrnoHy YKpIITara [03BOJABA C€ jelaH
HACTABAK MO MPOBOAHHKY MWIM MO 3ALITHTHOM YKETY.
Vrao ykpiTama BoJa H PErHOHATHOT MYTA, 110 MPaBHy,
W3HOCH Hajmamse 20°. 3a nokanHe MyTEBE yrao YKpIUTAMbA
HHjE OrpaHHyeH.

Ha marueTpaiHuM mnyTeBMMa CHIYPHOCHA BHCHHA
H3HOCHM 7M. XOpH30OHTalHa YAaBEHOCT OMNO Kor jaena
cryDa on1 crnosbHe MBMLE nyTa W3Hock 20 M. YaakeHocT
Ouno kor aena cryba mMoxke OMTH Mama, a1H He cMe OHTH
Mawa oa 10 M. Mzomaumja mopa OMTH MeXaHWYKH M
eNeKTPHYHO TMojayaHa. Y pacnoHy yKpITama HHje
[I03B0JBEHO HACTAR/bAME MPOBOJHHMKA. YTrao YKpIITama,
110 NpaBHIy, H3HOCH Hajmarse 30°,

Curypnocua BHCHHA BOJAA H3HAA ayTONYTA H3HOCH 7 m.
YaameHoer Gune kor jena cryba o MBHUE ayTOmyTa
H3HOCH Hajmamse 40 M. YaameHocT Ouno kor aena cryba
MOe OMTH M Makba, ¢ THM 14 He cMe aa Oyae mawa on 10
M. H3onauuja Mopa OMTH MEXaHHYKM M ENEKTPHUHO
nojayana. Y pacnoHy yKpWITamka HHje JI03BOJBEHO
HACTaB/bake NPOBOJHMKA. YTa0 yKpITaka He cMe OHUTH
mami on 30°. Tlpu molewy BOHOBAZ mapanenHo ca
ayTONyTeM YIa/bEHOCT BOJA O/l ayTOMyTa Ha MOTE3UMa
IYKHM 011 5 KM MOpa OMTH Hajmatbe 50 M.

The distance between live parts and between live and
carthed parts and masts assuming wind effect or
additional loads shall be minimum equal to safety
clearance.

Headroom below an overhead power line crossing or
getting closer to buildings/structures shall be equal to
safety clearance unless a specific value is indicated for it.

In the area accessible to vehicles (around built areas,
above meadows and fields), headroom shall be 6 m and
safe distance 5 m.

For permanently accessible parts of buildings (terraces,
balconies), the headroom shall be 5 m and safety distance
4 m. Overhead power lines above buildings shall be
provided with upgraded electrical insulation and those
above residential buildings and buildings in which large
numbers of people sojourn shall require upgraded
mechanical insulation.

In built up urban environment, headroom shall be 7 m.
Electrical insulation shall beupgraded as well as
mechanical at the points of crossing with streets or roads.

On regional and local roads headroom shall be 7Tm. As a
rule, the distance of any mast section from outer road
edge shall not be less than 10m but may be reduced to S m
in exceptional cases. Electrical insulation shall be
upgraded. In a crossing tension length only one joint per
conductor or a protective wire is permitted. As a rule the
crossing angle between an overhead power line and a
regional road shall be minimum 20°. The crossing angle
will be limitless on local roads.

On main roads headroom shall be 7m. Horizontal
distance of any mast section from outer road edge shall be
20m. The distance of any mast section may be smaller but
not less than 10m. Both mechanical and electrical
insulation shall be upgraded. In a crossing tension length
no joints in conductors are permitted. As a rule, the
crossing angle shall be minimum 30°,

On a motorway headroom shall be 7 m. The distance of
any mast section from motorway edge shall be minimum
40 m. The distance of any mast section may be smaller
but not less than and may be reduced but not below 10 m,
Both mechanical and electrical insulation shall be
upgraded. In a crossing tension length no splices in
conductors are permitted. Crossing angle shall be
minimum 30°. If overhead power lines are in parallel then
their distance from the motorway, along 5 km and longer
motorway sections may be minimum 50 m,
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[Ipy yKpWITamhy BHCOKOHANOHCKOr BOJA €A APYIHM
BHCOKOHAMOHCKHM BOJOBHMA H HUX0BOM MehycoGHOM
npuOmKaBamy CHIYPHOCHA BHCHHA BOIA M3HOCH 2.5 M, a
curypHocHa yaamenocT IM. OB yclnoBu Mopajy OutH
MCMYHEHH W KaJl Ha TIopwkeM BOAY HMMa J0JaTHOT
ontepehiersa, a Ha nomeM Boay Hema. Boa Bumer HamoHa
NOCTAB/bA CE. M0 MNPABMITY, HW3HAL BOLA HMIKET HAMOHA.
lopwu Box Mopa ce M3IrpaIuTH Cca  EIEKTPHYHO
Noja4aHoM H30/1aLH|OM.

l'lpe.uaaalc HHCKOHAMOHCKOI NMpeK0 BHCOKOHAMOHCKOI
BOJA HUJE JIO3BOJBEH.

[Ipy  ykpuwTamky  BHCOKOHANMOHCKOr BOoJa ca
HHCKOHAMOHCKHM BOJOM CHMIYPHOCHAZ BHCHHA BOJd
M3HOCH 2,5M. @ CHIYPHOCHA ylasbeHocT 2 M. ['opisi BOJ
MOpa ce M3pamgMTH ca  CIEKTPHYHO  [10javyaHoM
M30N1ALHjOM.

Ha mecty ykpmrmama nHamemuor 35 kV Boaa ca
TEJeKOMYHHKAUHOHHM BOJOM CHIYDHOCHA BHCHHA
u3mel)y HajHIKEr MPOBOJHHKA e/IeKTPOSHEPIETCKOr BOd
M HajBULIEr MPOBOJHMKA TENEKOMYHHMKALMOHOT BOJA
u3Hocu 4 M. Ha mecTy ykpmrama nanzemtor 35 kV rona
ca  TEJEKOMYHMKALMOHMM BOAOM HHjE JIO3BOJBEHO
MOCTABBAE 3AINTHTHE Mpeke H3Hal
TelCKOMYHHKalMoHor Boja. Ha mecty ykpmrama
HamsemHor 35 kV Boja ca TEeNeKOMYHMKALMOHHM BOJOM
uiofauMja mopa OWTH MEXaHWYKH M ENEKTPHYHO
roja4yaHa, v y TOM PACHOHY HHje J03BO/EEHO HACTAR/LAE
NPOBOJHMKA. YTra0o YKpIITAKA HAA3EMHOr BOjJa ca
TENEKOMYHHKALIHOHUM, MO MPABHIY, HE CMe OWTH Makbu
o1 45% ¢ THM 1a ce Moske cMamuTH 10 30°

Ilpenazak  TeIEKOMYHHKAUMOHOr  BOJa  TPEKO
HAOIEMHOT eJICKTPOCHEPreTCKOr BOJA HHjC JIO3BOJBCH.

Koa MoHTake NPOBOIHMKA, Y HAIIEM Cy4ajy aly4elHKa,
pasnukyjemo cnenehe dasze paza:

== NPHIIPEMHH PAJOBH 34 PA3BIAYCLE aNy4e/IHKa

- passllayene NPOBOIHHKA OYA Tpace BoJa
- 3aTe3ake allyHeTHYHO YKCETa

—  yuspwheme aTyuenMHHOr Y3€Ta Y M3071aTOpcKe
NaHue.

Passnauerse anyuenuuHor yxera BpiiM ce npexo Toukuha
OJ1 APBETA UIIH aTYMHHH]YMA KOJH CY OKaYeHH O KOH30JIY
Ha cTyDy.

Korypoen 3a pasenaucke Ha 3aT€3HHM W KpAjHBHM
crybosuma Tpeba na cy jaum v Behm oa KoTypoBa Ha
HocehuMm cryboBHMa,

anJ'lHKOM paseinavucHka H  3aTe3akka [POBOJHHKA,
00aBe3HO je yraoHo-3aTe3He CTYDOBE aHKepucaTH Yy
CYNPOTHOM CMEPY Ol CHIIE 3aTe3arba.

At the points where a high voltage overhead power line
crosses other high voltage lines and at the points where
they converge, safety vertical clearance shall be 2.5m, and
safety horizontal clearance Im. These requirements have
to be fulfilled even in cases of additional load on the
upper line and no load on the lower one. As a rule a
higher voltage line shall be placed above a low voltage
line. The upper line shall be provided with upgraded
electrical insulation,

Running of a low voltage line over and above a high
voltage line is not permitted.

When a high voltage line crosses a low voltage one,
safety vertical clearance shall be 2.5 m and horizontal
safety clearance 2 m. The upper line shall have upgraded
electrical insulation.

At the point where an overhead 35 KV line crosses a
telecommunication line, the height between bottom
conductor in the power line and top conductor in the
telecommunication line shall be 4m. A safety net shall not
be placed above the telecommunication line at this point.
At the point where an overhead 35 kV line crosses a
telecommunication line mechanical and electrical
insulation shall be upgraded and no joints will be
permitted in that tension length. As a rule, the crossing
angle between an overhead power line and a
telecommunication line shall not be less than 45°, but it
may be reduced to 30°.

It is not permitted to take a telecommunication line over

an overhead power line.

Conductors, steel reinforced aluminium ones in our case
shall be fitted through the following stages of work:

action preceding pulling out of steel reinforced
aluminium conductors

—  pulling out of conductors along the route
—  tensioning of steel reinforced aluminium conductor
—  attaching steel reinforced aluminium conductors to

string insulator units.

Steel reinforced aluminium conductors shall be pulled out
over aluminium pulleys hung on a cantilever on a mast.

Pulleys on tension and end masts shall be stronger and
bigger than those on supporting masts.

Tension masts at corners shall be anchored contrary to the
direction of the tensile force acting during conductor
pulling out and tensioning.
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Tpeba w3beraBatn na ce NMPOBOJHMK pasBiaud IpeKo
OIITPUX MNpe/IMeTa, KAMEHUTOT T/4, orpaja u NMpeKo bHBa
koje cy hybpene semrTaukuM hybpusom. AKo ce 0BO He
moxe n3behn, moTpebHO je M3HAA Mpenpeka MOCTABHTH
ZIPBEHE [ACKE W IPeje, CKENe M Cll.

3are3are ajlyqeMHHOT Y/KeTd BPIIH ce peMa uipalieHnm
Tabnuuama 3a yru® 3a oarosapajyhe 3atesame vy
32BMCHOCTH OJ1 TEMIEPATYPE H PACTIOHA.

Mepewy Temnepatype Mopa ce oOpaTHTH HapovMTa
NadKHa, HapOYHTO axk0 C€ 3are3ame BpIIH npexo
noMohHKUX NIETBH BU3HPALEM.

3a  onpehuBame TeMmeparype OKOIHOI  Basgyxa
Npenopyuyje ce MocTanbamhe TePMOMETpa Ha cTyD Ha
BHUCHHY 01 5 M M3HAI 3eMIbe.

Y OKBHpY jeHOr 3aTe3HOr MNojba, yike je moTpefHo
OCTABMTH Ha KOTYpPOBMMA JBa JaHa Kako Ou y
mehyspemeny aowno o yjennauasama yruda. [lotom ce
npuctyna  yuspmfiely  mpoBoaHMKa v Hocehe
M30/1aTOPCKeE TaHLIE.

3a HacTaB/kake MPOBOJHMKA yrnoTpeOibasajy ce, N0
NpaBuiy, CHOJHHUE OIHOCHO CTE3A/bKE O HCTOr
Marepujana o4 Kor cy M npoBoaHHUH. CnojHHLe,
OJIHOCHO CTe3a/bKe O HeNnuKa Mopajy OMTH NOUMHKOBAHE
BpyhuM noctynkom unu u3pahede on vephajyher uenuka.

3a BojI0BE ¥ MCTOM PAcroHy IO3BOJ/BCH j€ HAjBHILC jeaaH
HACTABAK 110 MPOBOIHHUKY.

[IpOROAHKMIM PA3IMYMTHX MPECeKa WM O pPasiuuMTHX
MaTepHjana cMejy ce HACTAB/bATH CaMO HAa MECTHMA Ha
KOjUMa cy MexaHMuku pactepelieHH. YnotpeOieeHe
cTe3a/bKe Mopajy OMTH TakBe a ce MOY3JAHO chpevapa
€/IEKTPOJINTCKO pasaparse.

Hacraeum npoBoiHMKa, y pacnoHy mMopajy uzapxkartu 90
% cuile KHaama NPOBOJIHUKA.

Ha pomoeuma ce ynorpebibasajy motnopHu u Bucehu
u3onaropy. TloTnopHu u3onaTopu cnajajy ce HBpCTO ca
cTybom. Bucelin usonaropu cnajajy ce ca ctyboM Tako ja
Mory cnofoJHO KNaTHTH 0KO Tauke yuspiifiersa.

[Nonoka) u3onaropa, OJHOCHO HM30NATOPCKOr JaHLA Ha
BOJly MOpa OMTH TakaB Ja OMTHO HE CMamyje Heropa
M30/1alIMOHA CBOJCTBA.

Jo3somena je ynorpeda BMILECTPYKHX H30IATOPCKHX
faHaua Moi YCNOBOM Ja je Yy HOPMaTHOM CTamy
ocMrypana pasHOMepHa pacnofiena onrepehersa Ha
nojeHHe H30IATOPCKE NaHIIE.

H3onaumja Boja nojavasa ce, no norpefu, MeXaHUUKH U
CNEKTPHYHO,

Conductors shall not be pulled over sharp objects, rocky
ground, fences or fields sprinkled with fertilizers. If this is
unavoidable, then wooden boards, joists, scaffolds and the
like shall be placed over such obstructions.

A steel-reinforced aluminium strand shall be tensioned at
the values shown in the sag table dependent on
temperature and tension length.

The temperature shall be measured very carefully if
tensioning is done by taking sight on levelling staff,

It is recommended to read the ambient temperature of the
air on a thermometer placed on mast, Sm above the
ground level.

In a tension length, the conductor shall be left to rest on
pulleys for two days for the purpose of sag equalizing.
Then conductors shall be attached to string insulators.

Conductors shall be joined with appropriate joints and/or
clamps of the same material. Joints and steel clamps shall
be hot dip galvanized or made of stainless steel.

No more than one joint per conductor shall be permitted
in one tension length.

Conductors of different cross sectional area or of different
materials may have joints only at the points where they do
not withstand any mechanical load. Clamps shall serve for
reliable prevention of electrolytic destruction.

In a tension length, conductor joints shall withstand 90%
of conductor breaking load.

Post and hanging insulators shall be used. Post insulators
shall be firmly fixed to masts. Hanging insulators shall be
so fitted to a mast that they can freely swing around the
point of fixing.

The positions of insulators and/or string insulator units
shall not diminish the insulating properties of conductors.

Multiple insulator strings may be used provided that loads
are equally distributed over them under normal
circumstances.

Both mechanical and electrical insulation of each
conductor may be upgraded, if necessary.
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Hsonaumja je enexkTpuuHO mnojauaHa ako ce u3abepe
H3onaTop ca noseliaHoM AYKHHOM Ny3HE cTase.

3a Hocehe npuxBaTame NPOBOJAHHMKA  KOPHCTHTH
HenpobojHe H307aTOpe O/l MOpLENaHa ¥ TO WITANHE Wi
MOTNOPHE.

[lpoBoaHMK 3aTE3HO NPHXBATHTH CA H30IATOPCKHUM
NaHLIEM, Jep KOH30l€ HHUCY npeasHlieHe 3a TOp3Hjy Ha
MECTY 3aBelleHa H301aTopa.

3a 3aTe3HO MNPUXBAaTaWke [MPOBOJHMKA KOPHCTHTH
HenpoOOjHE WITANHE H30/1ATOPE 01 NOpLENAHa.

Enement 3a Hocefie npuxBaTame [POBOJHMKA Ha
H30MIaTOPCKH NaHall je Hoceha cTe3abka 3a NPOBOJHUK O
amyuennKa.

Hoceha cTesamka 3a npoBOJAHMK 071 any4endka 3a Hocehe
NpUXBATalkE MPOBOJHUKA HAa H30/AaTOPCKH JlaHal je
npema CPIIC H.92.010.

Enement 3a 3aTe3H0 MNpUXBaTamke NPOBOJAHHMKA HA
H30/IATOPCKM JaHall je 3aTe3Ha KJIMHACTA CTe3a/bka MM
KOMIPECHOHA CTE3a/bKa 32 NPOBOJHMK O] AlTy4YeHKa.

3aresHe cre3a/bke 33 MPOBOAHMK OJ Aly4eIMKa 3a
3ATE3HO NMPHUXBATAKE MPOBOJHMKA HA H30JATOPCKM JlaHaLl
cy npema CPIIC H.®2.010.

Cnojua onpema 3a IUTaNHE H30ATOPE ca CHOjEM
KOHCTPYKLMje 1O NPHHLMIY BWBYIIKa-OKO j¢ MnpeMa
CPIC HEL 471 n CPIIC H.@2.010.

Konsone 3a nposoanuke o OeToHa ONPEMHTH pymama
npeynuka 22mm. MecTo 3aBelera M301aTOPCKOT J1aHua
Ha Kow3onama 3a nposodnuxe O] OETOHA ONpPEMHTH
HOCAYEM 3aCTABMLIC M AHKED 33aBpPTHEM. 3acTaBuua M
AHKEp 3aBpTalh 3a 3aBCHICHKE M301aTOPCKOr JaHUa cy
HOMHHA/IHE npekuaHe cuie 70 kH.

CrnojHHLIC 33 HACTABJbALE MPOBOJHMKA O alyvelliKa cy
HEpacTaBHe M Cca  W3pajoM  Croja  MIacTHYHOM
AehopMalMjoM NpecoBameM Tela CIOjHHLE HIW ca
M3paNoOM Croja MIacTHYHOM AcopMalMjoM  H3PaIoM
3ape3a Ha TNy CIOjHHMLIE.

[MpoBoauKKe 01 AJYYECIHKA CTPYjHO HACTAB/LATH ca
HajMame B¢ CTPYjHE cTe3a/bKe ¢a H3PaAoOM choja ca
MpPOBOJHHKOM MPHTHCKOM NPOH3BeNEHOr 3ABPTHHMA
WM €2 M0 jelHOM CTPYjHOM CTe3a/bKOM €a CTPYjHOM
MANY4YHUOM 0] AJTYMHHHjYMa ca 3aspTisHma M 12 Ha
CBAKOM Kpajy NpoBOAHHMKA, Ha HeonTepeheHom aemy
NpOBOAHHKA.

Upgraded electrical insulation means that the selected
insulator will have longer creepage path,

Conductors shall be supported on puncture proof
porcelain post or rod insulators.

Conductors in tension shall be attached to string insulators
since mast cantilevers are not calculated to withstand
torsion at the point of insulator suspension.

Conductors in tension shall be attached to puncture proof
porcelain rod insulators.

A fitting used to attach a conductor to an insulator string
shall be a support clamp for a steel reinforced aluminium
conductor,

Support clamp for a steel reinforced aluminium conductor
attached to an insulator string shall comply with SRPS
N.F2. 010.

Conductors in tension shall be attached to string insulators
with wedge clamps or compressive clamps suitable for
steel reinforced aluminium conductor.

Tension clamps for fixing steel reinforced aluminium
conductor in tension to string insulators shall comply with
SRPS N.F2.010.

Fittings for attaching post insulators to the skeleton shall
be fork-and-eye clamps as specified in SRPS IEC 471 and
SRPS N.F2.010.

Concrete cantilevers shall have 22 mm dia holes. String
insulators shall be attached to concrete cantilevers on
which flag supports and anchor bolts shall already be
fitted. Flag and anchor bolt for string insulator suspension
shall withstand nominal breaking force of 70 kN.

Joints in steel reinforced aluminium conductors shall be
non-disconnecting. They shall be formed by plastic
deformation of the body when pressed or by plastic
deformation of the body when notched.

Electrical continuity of steel-reinforced aluminium
conductors shall be preserved with at least two
conductive clamps and a compressive joint with bolts
or with one conductive clamp and an aluminium lug
with M12 bolts at conductor unloaded ends.
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16.3.4.

Cnoj cTpyjHe cTe3a/bke ca CTPYjHOM Namy4oM of
LTYMHHMJYMA C€a [IPOBOJHMKA M3DAAMTH [LIACTHYHOM
nedopMaLHjoM, NpPecOBameM Tena CIPYJHE CTE3ABKE.
3aspTibe M12 onpeMuTH ca no JBe €1aCTHYHE TalHPAcTe
MOJIOMIKE K €2 M0 jeTHOM HABPTKOM.

CTpyjHy Be3y OrpaHka W3painTH Ca HajMarme JIBe CTPYyjHE
cTe3a/bKe ¢a M3pAaoM Croja ¢a MPOBOIHUKOM MMPHTHCKOM
NPOH3BEJEHOT 3ABPTHHMA.

Crpyjuy Be3sy orpaHka H3paguTH O] MCTOI THOA M
npecexa NPoBOJAHMKA Kao ITO je NPOBOAHMK OTPaHKa.

Onpojue CTpyjHE CTe3a/LKe 32 NPOBOJHMKE O AMydenuKa
NOCTABUTH Ha HeonTepehieHoM Jie/ly NPOBOIHHUKA.

CrpyjHa Be3a Ha amapaTe Mopa Ja je OJ1 MCTOr THMa M
npeceka MNpPOBOJHMKA Ka0 IUTO je THN M Mpecex
NPOBOJIHHKA BOJIA.

IMosoikaj pyunue yNpap/bayKor MeXaHH3IMa 3a
PacTaB/kay WM CKJIONKA pacTaBbay Tpeda aa je:

—  004HO y OJIHOCY Ha Tpacy BOJIa,

— ¥y TeMeHy TYNOr yria Tpace BOJAa ako je cTyOHO
MECTO YraoHo,

— Yy Mpaslly Hajlakier npucTyna crybHOM MecTy.

Cee cnojeee anydenuka W Oakpa H3BeCcTH mnomohy
OHUMETaNHUX CTPYjHUX CTE3abKH.

CryboBu Mory OHTH ONpeM/bEHH MOHTaKHO yrpafieHHM
newanuuama, koje ce 3a cryd npuuepuwhyjy nomohy
KOH30NE 3a onmuTy HameHy. [lewanuue cy oj 4equ4HHX
epyhe NOUMHKOBAHMX eNeMeHarTa.

3aspuune oapende

Cas martepujan u onpema Koju ce yrpaljyjy, Mopajy aa
onroeapajy namac Bawehum CPIIC cranjapauma, a y
HenocTatky oBux, Bakehinm MEL] cranaapauma.

Onpema ce MOpa fpe yrpajiibe HCIMTATH npeMa Bamehnm
nponyvcumMa.

CBY MOHTZKHM PajIOBM MOpPAjy ce M3BECTH Y CKiaay ca
nanac pawehum CPIIC cTaHpapauMa, a y HeNOCTATKY
oBux, sakehum MELL crannapauma.

Y Toky rpaame u3pohau je gyxan 1a 006e3dend HopManaH
caobpahaj, nocrar/earkeM 3a TO oapeheHHX 03Haka U jaa
ofe3bene MCKOME HA MECTHMA IJ1e MCTH MOTY Jia yclloBe
He3roje netuaxa.

The joint of a conductive clamp and an aluminium lug
shall be formed by plastic deformation of clamp body
effected by pressing. M12 bolts shall be fitted with two
spring plate-shaped washers and a nut.

A branch circuit shall include at least two conducting
clamps and a pressure bolted connection.

The circuit shall consist of a conductor of the same type
and cross sectional area as branching conductor.

reinforced
load-free

Branching conductive clamps for steel
aluminium conductors shall be fitted on
conductor section.

Connections to various units in the equipment shall be
made using conductors of the same type and cross
sectional area as used for conductors in the overhead line.

Lever in control mechanism for a disconnector or a
switch disconnector shall be positioned:

— At the side of the overhead power line ,

— At the apex of an obtuse angle in overhead power
line if the point of support is positioned at an angle

— At the point where a mast can be most easily
approached.

Steel reinforced aluminium and copper conductors may be
joined only by bimetallic conductive clamps.

Masts may be fitted with step irons fixed to universal
consoles. Step irons shall be made of hot dip galvanized
steel.

16.3.4. Final Requirements

Materials and components to be incorporated shall
comply with the currently applicable SRPS standards, and
in their absence with the applicable IEC standards.

The equipment shall be tested according to applicable
regulations prior to incorporation.

All installation works shall comply with presently
applicable SRPS standards and in their absence with the
applicable IEC standards.

In the course of work the Contractor shall ensure normal
traffic conditions with adequate signs as well as the safety
of any excavation that may cause trouble to pedestrians,
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16.4.

Mo 3aBpieHoj H3rpaubH, Npe NymTama 00jeKTa Y NoroH,
M3BPLIMTH CBa NOTpeOHA HCIUTHBAKA W NPOOHU pal.

Mo 3aepmieTky cBuX panosa, H3Bohau M HaA30pHU OpraH
CY IY’KHH J1a CacTaBe TA¥aH I/1aH MOCTPOjerba i MPEKE
YHECY CBe HacTale HM3MEHe Yy jedaH NpHMEpaKk OBOr
NpojeKTa, a y LWEY H3PAJAEC TayHC JOKYMEHTaluje
H3BEICHOr CTalka M Ja ra Mpeaajy Npeko MHBeCTHTOpa
oprany Koju fie eKcrnioaTicaTi oBO NOCTPOjeHe U MPEKY.

Mepeme 1 ninahame

Tauna konuuuHa YyTpowieHOr Marepujana u nnahare
yrephyjy ce Ha ocHoBy rpalieBMHCKE KibMre o
rpaleBMHCKOr  JHEBHMKA NOTNMCAHOT O  CTpaHe
CYNEPBU30pa, ¥ CKIALy ca NpeMEPOM M Kako To 0100pH
Hanzopuu opram npema npojekTy H OBHM TEXHHYKHM
YCIOBHMA.

Hamsemuu Bomosu 110kV u 400kV

Ilpe pasMepaBama M KONawa TeMe/bHHX jama 00aBe3HO
H3BPIIMTH KOHTPOIY MOJIOXkaja Konaua aa He OM 0o
0 Ipellke ycned ToMeparsa MCTHX O CTpaHe
HEO/rOBOPHUX JTHLIA.

[lo 3aBpuwieTky u3pane Teme/ba M NOTpedHOr MnaHUpasa
CaB MpeocTaiy MarepHjan YKJIOHHTH HA TAKBO MOTOIHO
MECTO YKOJIMKO je cTyD Ha 3eMJBHMIITY Koje ce oOpahyije,
Na He OM BIACHHMK 3€MJBMINTA MaTrepHjan Hacnarao Ha
Temers W omoryhino sanpixaBame Bome M Onara oko
TEME/bA U aHKepa.

YnyTeTBO 3a M3pamy, 3alTHTY 01 KOPO3HjE W 338 MOHTAKY
cryfoBa aato je y npojektima cTyboBa.

TMocne noam3ara 4YenMuHE KOHCTPYKLMjE TNOBE3aTH
y3em/peme. OOpaTtTH M@Ky Ja ce MPHIHKOM panoBa
YYUHH WTO Mame wrete. KBamuteT matepujana Mopa aa
oaroeapa BaJKCﬁHM NpornHcHMa, CTaHjapauMa H
KBANMTETY 3axTeBaHoM Yy npojexty. [Ipe ucropyke Ha
TepeH cas wmarepujan Tpeba CTPYYHO NpErieaarn M
H3BPLIMTH NOTPeOHO NabOPaTOPHjCKO HCITHTHRAE,

300r BeNHMKOr acopTHMaHa OBOT MATepHjana BOIMTH
pauyHa NpH NOPYUGHHH M NPHIMKOM MOHT@KE 1a HE
nohe 1o 3ameHe.

KOI[ MOHTaXE M3IONATOPCKHUX JlaHala na3sMTtH na ce
MOHTHPajy NPOjeKTOM npeaeuheHH aeTabi.

16.4.

Tests and trial operation shall be performed upon
completion of the works and prior to startup.

Upon completion of all the works the Contractor and the
Engineer shall make an accurate layout plan of the
installations and network entering all modifications in one
copy and shall thus enable preparation of precise “as built’
drawings for submission, via the Employer, to a future
operator of the installations and network

Measurement and Payment

The exact quantity of installed material and payment are
determined based on the measurement book and the
construction journal signed by the supervisor, in
accordance with the Bills of Quantities and as approved
by the Engineer in accordance with the Design and these
Technical Specifications.

Overhead Installations 110kV and 400kV

Positions of stakes shall be checked before marking and
excavating foundation pits to avoid error in case these are
displaced by unauthorized persons.

Upon completion of foundations and ground levelling
surplus spoil shall be removed to a suitable place because
in case a mast is erected on arable land, the land owner
may pile it up on top of the foundation and water and mud
may pool and accumulate around foundation and bolts.

Instructions for manufacture, anti-corrosive protection and
erection of masts/towers are given in the respective design
documentation.

The earthing system shall be bonded upon erection of
steel structure. Care shall be exercised to inflict as little
damage as possible during the works. The quality of
materials shall comply with applicable regulations,
standards and design requirements. Materials shall be
inspected and necessary laboratory testing carried out
prior to shipment.

Due to real diversity of materials, it will be necessary to
avoid confusion when ordering and erecting them.

Insulator strings shall be fitted with designed details.
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Hocehe cre3abke 3a MPOBOHUMK Tpeba 3aTErHyTH TaqHO
npema ynycrey npoumspobaua y3 ynotpely "MOMeHT
KbyueBa”'. MoMeHT mpuTesama BHjKa "MOMEHT K/ByueM"
je HasHayeH Ha oOAroeapajyiMM LPTEKHMAa CHOjHE
onpeme. TauHo NpUTE3ae 3aBpTH:CEA 00aRE3HO je U KoJ
OCTa/MX eleMeHata (pUIYLIHBAYH U PACTOJHMLM, HTL.).

Kon monTaike npuryummsaya BuOpaija HCTE MOCTABMTH
Ha pacTojamkHMa JaTHM Y JTHCTH TMPUTYIIHBAYA.

VKONMUKO He MOCTOjH MHCMEHA rapaHuMja Mcrnopy4yuoua
33 W30/IATOPE M CIOJHH MaTepWjan [a oarosapajy
3aXTCBAHOM KBAIHMTETY H NponucHMA, obase3Ho jE
HCIIHTHBAKE OBOT MﬂTEp}{iﬂJ’[ﬂ.

Cie MNHCMEHe rapaHiMje ¥ pPesyNTaTH MCIMTHBAA Ce
MOAHOCE HAA30PHOM OPraHy Ha 0J00perbe.

IMpe moHTaKE NPOBOAHMKA M 3AITHTHE yXKaau 00aBe3HO
je J0NaTHO aHKepMcaTH 3are3He cTy0OBe jep WMCTH HHCY
pauyHaTH Kao KpajbH.

[Tpu passnauersy yiKaau MasuTH Ja c€ MCTa HE olTeTe
BYUEH-EM 110 3eMJbH HIIM Ha HEKM JIPYTH HAYMH.

[lpn KyNOBHMHH NPOBOJAHMKA M 3AINTHTHE YiKaJIH BOJAHTH
pauyHa 0 noTpe0HUM Iy:KMHAMa Y/KaaH Ja Cé OHa INTO
Make HACcTaB/kajy, a npema nojauuma u3 enabopara 3a
H3rpaiby NpeaMeTHOr BoA.

Pacnupe,zx NpOBOJAHHKA H 3AINITHTHE YIKaOH 33 Pa3BIatucH.c
Ha TepeHy, OIHOCHO NIaH pasMelnTaja OyOmeBa ypaauTH
TaKO Jia ce MOWTYjy NponucH u caeaeha ynycrsa.

Y pacnoHMMa Yy KOjUMA je 03BO/EEHO HACTABJhAMLE
MpOMMCH M3pHuUMTO He 3alpamsyjy BHINE O jeA-HOT
HACTABKA KOMIPECHOHUM CMOJHHIIAMA Y JeJIHOM PACIIOHY,
ani oy MoryhHoct Tpefa OCTEBHTH 3a HAKHAIHE
uHTepBeHumje. [Ipema ToMe, He Tpeba npeaBHIETH BUIE
Ol JEOHOT HACTABKA KOMIPECHOHOM CIIOJHHMLIOM Ha
jenHOM yxeTy M Yy jeaHom pacnioHy. [lotpebHo je
Npe/IBUACTH Jla pacTojarke HacTaBka o Hocelie 0HOCHO
3aTe3He cresabke Oyae MHHUMAaHO 20 M.

Cee 0BO MojpazyMera Ja cy CrNOjHMIE KOMIpPecHoHe, na
npemMa TOME rapaHTyjy Hajmame 100% cHne Kunama
NpOBO/IHHKA.

Ynotpebom Hanpase 3a JMPHIOBaHO OJBHMjAme YIKETA,
CTPOr0 BOAHTH padyHa ja He jgolje 0 CTRa-pama OMYH,
IMpuaukom w3soherwa panopa BOAWTH payyHa na He nohe
1o ponvpa wimely anydenuka um Gakpa npeko anara Koju
je 6uo ynorpebpaBan 3a yxkan on Gakpa WM Ha OpYTH
Ha4HH, jep TO JOBOJH 0 XEMHCKE KOPO3Mje MaTepHjana.
Kotypoeu 3a pasenaucibe NpOBOAHHMKA HE CMEjy HMarH
npeyHuK Mamu o 0,7 M.

Clamps for conductors shall be tightened with torque
spanner as instructed by the manufacturer. The torque at
which a bolt has to be tightened with a torque spanner is
indicated on drawings. Precise tightening of bolts is
compulsory for other parts (buffers and knuckles etc.)

Vibration suppressors shall be spaced as shown in the
respective chart.

If the Supplier’s written statement that the quality of
insulators and fittings complies with the regulations is not
available, such materials shall be tested.

All compliance statements and test results shall be
submitted to the Engineer for approval.

Tension masts, which are not designed as end towers shall
be additionally anchored before conductors and protective
wires are erected.

Wires being pulled out shall not be dragged over ground
or damaged in some other way.

Lengths shall be quoted when ordering conductors and
protective wire, to avoid splicing. Data shall be taken
from the construction specification.

Positions of drums from which protective conductors will
be pulled out on site shall be allocated according to the
applicable regulations and the following instructions shall
be observed.

In tension lengths in which splicing is permitted it is
strictly prohibited to use more than one compression
splice per tension length though this option may be useful
at the time of some later intervention. Therefore, more
than one compression splice per wire and per tension
length shall not be envisaged. The distance of the splice
from support and tension clamps shall be minimum 20 m.

Splices shall be compressive by type and guarantee
minimum 100% breaking force.

Thanks to a device for controlled pulling out of wire,
formation of loops can be strictly monitored. It shall also
be necessary to prevent contact between steel-aluminium
and copper and avoid tools earlier used for copper strands
as this will cause chemical corrosion of materials. The
diameter of pulleys for conductor pulling-out shall not be
smaller than 0.7 m.
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Jlomahu npou3zpoljaun NpOBOJAHMKA W 3ALITHUTHE YIKAIH
jow yBEK He Jdajy MOJATKE O TPajHOM M3AYKEmY Koje
3aBHCH  KaKO0 OJ KapakTepHCTHKAa Martepdjaia M
KOHCTPYKLM]E YKETA TaKO U OJ1 MPHMEH:EHE TEXHOIOTHje
u3pane. 30or Tora ce kommeHsauuja nosehamwa yruba
300r TPajHOr H3Jy)KEeHa MOMKE JaTH CaMO Ha OCHOBY
HckycTBa ca mnocrojeliMx Bogosa W JocajamIbHX
HCIUTHBAA CNIPOBENEHNX Y nabopartopuju "Jlanekoson".

Carnacuo Tome, a M3 paliora CHIYDHOCTH M
EKOHOMHYHOCTH TMPH/IMKOM MOHT@XE 3a MPEeIMETHH
objexar npenpuha ce MeToj npensaresama. Y npouecy
MOHT®KE, NPOBOIHUKE M 3AIITHTHY Yxaa Tpeba HakoH
pasBiadcma MpBo 3aTerHyTH cunom 20% eehoM on oHe
KOja OATOBapa MO MOHTAKHHMM Tabenama M TPEHYTHOM
CTaWwy TeMIeparType, M TAKO 3aTerHyTo Ap:kaTH 3 caTa.
IMocne Tora Tpeba MX MOMYCTHTH Ha MpPOMMCAHY CHITY
3aTe3ama Ca KOjOM CE BPIIM ypaBHaBake yruda.

ITowTo ce Hajeehu neo TpajHor u3mymerwa noraha npu
0BOM MMOCTYIKY, TO MOKa3yje Ja METATYPIIKO H3IYKCH:E
npejcrasba M BehM 10 YKYNHOr TPajHOT M3IYKCH:A.
[lpema pesynTaTiMa MCMHTHBAKA OHO ce kpehe y
rpanniama o1 66% 1o 83% yKynHor TpajHOT M3oYKEna.

Jpyrn  Mamu €0 TpajHOr HW3AyMema (YrJIaBHOM
METANypIIKO W3IYXKEHE) Ha MNPEAMETHOM  OBjeKTY
KOMIMEH3Yje ce npeaBulleHOM PE3CPBOM Y CHIYPHOCHHM
BHCHHAMA TEMIEpaTypHOM Komnensauujom. Haume
ypaBHaBamw¢ yruba Tpeda BpIIMTH 3a TEMNEPATYPY Koja je
3a 15 °C Huska 071 CTBApHE TEMIEPATYPE OKOMUHE.

Ja ©u ce onakmany pajgoBH Ha MOHTKK Jiate cy Tabese
yruda Koje cy 3a OBaKBO 3aTe3HO M0J/bE CPAUYHATE MPEKO
HCANHHX PAcMOHa, H U3 HHX ce Yrubu MOry JAHpeKTHO
KOPHC-THTH. YKOIMKO ¢ TeMmmepaTypa H3MepeHa Ha
TEpEHY He Claie ca TeMIepaTtypama jlatuMm y Tabenama
Tpeba camo M3BPIIMTH HMHTEpronaiMjy yruba 3a
KOHKPETHY TEMIIEpaTypy.

[MocebHy nakmy 0OpaTUTH Ha MPHUTE3albe MPOBOJHMKA Ha
MECTY YKpIUTama ca BHCOKHM M HHMCKMM Hanosuma, TT
BOJOBMMA H APYTUM BRKHHM 00jeKTHMA,

[MpeameTHH JaneKoBO YKPIUTA BOJOBE HHCKOT W BHCOKOT
HanoHa na je notpeOHO noceOHY nNakmwy O0OpaTHTH
MOCTaR/baky PalHUX Y3EM/bEHa W YOMINTE 3AIUTHTH Ha
pany. Pasenayeme  3aresame NpOBOJHHMKA H 3AIITHTHHX
yKaAd Ha MeCTHMa YKpIUTamhd MOXKE Ce BPIIHTH CaMo
Kaja cy OBH BOJOBH HCK/BYYEHH.

Panna y3em/bewa W Chajaiba Ha KPAaTKO YKJIOHHTH IIpe
HPOSIIOT CTaBJeakha JANCKOBO/A 10 HAMoH,

VKOIMKO Ce y TOKY H3rpajiihe JaneKoBoja NMPHMETE HOBH
oOjexTH, peBM3Mja JlANEKOBOJA HA THM  HOBMM
YKpLITAKUMa BpIIEC CE CXO/HO YIYCTBMMA H 0f00pemy
NPOjEKTAHTA M HAJBOPHOT OpraHa.

Local manufacturers of conductors and protective wires
still do not state values of permanent extension dependent
upon the characteristics of materials, wire design and
technology. Therefore only empirical value can be given
for the compensation of sag increase due to permanent
extension the one derived from the existing lines and
earlier laboratory tests in "Dalekovod" Co.

For the above reason and for the purpose of safety and
low cost a pretension method is here envisaged. While
erecting conductors and protective wires they shall be
immediately after pulling out be tensioned by a force 20%
higher than indicated in erection charts and temperature
values and keep them in tension for 3 hours. After that the
tension force will be reduced as much as needed for sag
equalization.

As most of lasting extension occurs in this process, it
means that metallurgical elongation accounts for most of
total permanent extension. As tests show it varies from
66% to 83% of total permanent extension.

The other minor part of permanent extension (mostly
metallurgical elongation) is compensated with a reserve in
safety vertical clearances at temperature side. Namely sag
equalization shall be done for the temperature by 15 °C
below the actual ambient temperature.

To facilitate erection the tables indicating sag values
calculated for assumed ideal tension length of this kind
and these sag values can be directly derived from them. If
the temperature measured on site is not in accord with the
values given in tables, the sag shall be interpolated for the
actual temperature only.

Special care shall be taken in tightening conductors at the
points where they cross high and low voltage lines, TT
lines and important buildings.

As low and high voltage conductors can cross in this
transmission line particular attention shall be paid to
temporary grounding and general safety. Pulling out and
tensioning of conductors and protective conductors at the
points of crossing can be done only when the lines are
shut off.

Grounds and bonds shall be removed for a short period
before the transmission line is put under trial voltage.

If new buildings are noticed in the course of a
transmission line erection, new points of crossing shall be
subject to instructions and approvals of the Designer and
the Engineer of such transmission line revisions.
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YraoHo 3aTesHH CTyOOBHM INpPEAMETHOr JlaNeKoBOaA
BE3aHM CY 3a JAPHaBHY KOOPAMHATHY MPEXY, padyHare cy
HM KOOpIMHaTEe M KOTE, W Ha Taj HAYMH CY 4BPCTO
neduHucann y npoctopy. [IpHaMkoM H3rpagme Opyrux
nnaHMpaHux ofjekara WM MHCTaNalMja KojH OBakBe
nojarke Hemajy Tpeba CTpOro BOJMTH padyyHa 1a ce
HCIOIITY]y HHXOBHM DEIAaTHBHH O[HOCH - IIOJOMAjH
npemMa NpeAMETHOM JATEKOBOMY.

AKO Ce NMPUIMKOM MCKOTA TEME/BHHMX jaMa EBEHTYAlHO
Haulje HA MOa3eMHe MHCTANALMjE KOje HHCY Ha3HauyeHe y
OBOM MPOJEKTY HIIH CY Ha MamweM oficTojamy oa 10 M ox
Temesba cTyOOBa, Heke Apyre o0jeKTe MM apXeoiolka
HanasuinTa Tpeba OaMax 3ayCTABHTH 3alOYeTe pajlose,
JAWTHTHTH IPAJNIMIITE H H3BECTHTH HAJ3OPHOr OpraHa
H MPOjeKTAHTA.

[lpy pamxy NpHUMEHMBATH CBE NpONHCHMA TpeasBHheHe
341 TUTHE MEPE CXOJIHO 0/100pelsy HAA30PHOr OpraHa.

Mepemse 1 nnaharme

TauHa KONMYMHA YTpomieHOr Mmarepujana u nnaharme
yrBphyjy ce Ha ocHoBy rpaheBHHCKe KIBHIE |
rpalleBUHCKOT  JHEBHMKAa MOTNHMCAHOI OI  CTpaHe
CyNepBH30pa, y CKI4my ca NpeaMepoM M Kako To 0100pH
Haj3opHu opran mpema NpojeKTY M OBHM TEXHHUKHM
YCNOBHMA.

16.5. OcpeT/beHke

16.5.1. Omurh yenosu

TeXHHUKM YCIOBM Cy CAcTaBHM JIE0 YrOBOPHE M
npojexTHe AokymenTaumje u Misohau mopa na obesbenn
NOTIYHY YCArjameHoCT ca HhHMa.

Panose w3BecTH y CBEMY [IpemMa TEKCTYaTHOM H
rpaM4KOM 1€y MNpOjJeKTa W HAa OCHOBY TEXHHYKHX
NPOTNHCA ¥ HOPMATHBEA 33 OBY BPCTY MHCTAIALMja.

[lpe nouerka panosa, HM3poljay je obasesan na ce
JETA/BHO YIO3HA Ca MPOJEKTOM H J1a CBE cBoje npumende
M 3an@dKarma, YKOIHKO MX HMma, G1aroBpeMeHo J0CTaBM
HajzopHowm oprany, myTem rpaleBHHCKOT JHEBHHKA.

Hsmene n ogctynama, Koja GMTHO YTHYY Ha JATO PEIICHE
Cy J03BOJEEHA CAMO Y3 MUCMeHY carnacHoeT [TpojekTaHTa
H cxoaHo ogobpewy Hamsophor oprana.

3a epeme n3Bohema pagosa M3eohay je mysxkaH Na 1a Boau
JIHEBHMK padoBa, ca CBUM MOJaUMMa Kojé OBakas
JIHCBHHK npeapulja (rpal)eBHHCKM JHEBHUK).

16.5.

16.5.1.

Angle tensioning towers of the transmission line shall be
related to state control network, and firmly defined in
space by the coordinates and levels calculated. Whenever
construction of newly planned buildings or installations
without such data is pending, particular attention shall be
paid to the observance of their positions in relation to the
project transmission line.

If any underground installations not indicated in the
technical documentation are possibly encountered or
happen to be at a distance less than 10m from mast
foundations, other buildings or archaeological sites, works
shall be suspended, the site protected and the Engineer
and the Designer informed thercabout.

Protective measures shall be implemented as regulated
and subject to the approval of the Engineer.

Measurement and Payment

The exact quantity of installed material and payment are
determined based on the measurement book and the
construction journal signed by the supervisor, in
accordance with the Bills of Quantities and as approved
by the Engineer in accordance with the Design and these
Technical Specifications.

Lighting
General Specifications

These Technical Specifications constitute an integral part
of the contract and design documentation for which the
Contractor shall ensure full compliance.

Works shall be carried out fully complying with technical
regulations and norms governing installations of this type.

Prior to commencement of the works, the Contractor shall
peruse the design documentation, give his comments and
observations, if any, and duly submit them to the Engineer
through Building Journal.

Modifications or variations that may affect the design
solution considerably shall be permitted solely upon a
written consent of the Designer and subject to the
approval of the Engineer.

During the execution of the works the Contractor shall
keep daily records entering all required data
(BuildingJournal).
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16.5.2.

Koa u3soliewa panopa BoAMTH pauyHa ja Cce He owTeTe
seh W3BENeHH panoBH OJHOCHO nocTojefie HHCTanaLuje.

Pywewe  WIH  WITEMOBAK:E  apMHpaHO-0ETOHCKHX
KOHCTPYKLIMja 32 CBE EIIEKTPOMOHTEPCKE PANOBE, CME Ce
BPLIKWTH MCK/BYYHMBO Y3 MHCMEHY CArlacHOCT HAN30PHOT
oprasa.

Marepujan 1 onpema, koja he ce ymorpeGutm, Mmopa
OJIrOBapaTH KapakTEpPHUCTHKAMA [ATHM Y MPOjEeKTY H
paeliuM HOpMaTHBMMa W CTaHZapAWMa, Jopana |
npepana ompeme M ypehaja Ha rpaauMIMIITY  Huje
JO3BOJLEHA.

3a yrpalieHy onpemy M MaTepHjal HEONXOAHO je
00e30eanTH Jeknapauujy npoussohava o KBAIMTETY
npoM3Bosa M ojroeapajyfic arecte M MCTY TNOIHETH
HA/I30PHOM OpraHy Ha oJo0perse.

[Mpunukom wseohewa pagosa Mspofau je ayxan na
CIIPOBOAM MEpE 3allTHTE Ha paiy, a npema paxehum
NPOMUCHMA 1 HOPMaTHBHMA.

Enextpoeneprercke HHCTANALMjE

3a uzBofjee OBMX HHCTANAlINja KOPHCTHTH MPOBOIHHKE
W kabnose ca  oaroapajyiMM — HMHCTATALMOHWM
MaTepMjaioM, a y CBEMY MpeMa MpPHIOKEHO] TEXHHYKO]
JNOKYMEHTALIM]H.

IlpumemHRaTH ce camM0 MOIY CaMO BOJOBH, 3alITHTHE
UeBH, KabJOBCKH HOCAYM, KYTH]E, CTIOJHH M JOPYTH CHTaH
HHCTATABHOHW MaTepHjan, KOjH OJroeapa HaMEHH H
YCIOBMMA HA MECTY YIPalibe.

[Ton  MCTUM  MHCTaNaLMOHMM  MATepHjanoM  ce
nogpazymeBa cnenehe: pasBoame KyTHje, THIUIOBH,
aHKepH, BHjLM, TNOATOIIKE, 00YjMHIE, CTe3albke, BE3HH
MATEPHja 32 OXKHYCH:E PA3BOJHHX OpPMaHa, H30JaLlHOHH
marepujan (y o0IMKY M300aTOpa, M30JALMOHMX IUI04Ya,
KaHana, M W30JALMOHMX Tpaka), KaOloBCKe YBOJHHIIE,
HATIMCHE MIOYMHLE H JIp.

CBu MHCTANAUMOHH NPOBOAHMUM ¢y on Oakpa. Hymtu
BOJIOBH He cMmejy OMTH ocHrypanu, a mo Ooju ce Mopajy
pasInMKoBaTH O (ha3sHUX BOJOBA. Y €NEKTPOTEXHHYKOM H
MEXAHHYKOM CMMCITY BOJOBH MOpajy MNpeicTaB/baTH
HENPEKUIHY LETHHY.

HHCTanaumoHu BOJOBM CE NOCTAB/bAJY XOPM3OHTATHO U
BepTHKANTHO. BepTukannu neo kabna (MpoBoAHMKA) J0
BHCHHE 2M, pauyHajylin oa moda, WK TepeHa 3alITHTHTH
on MexaHuukux omrehewa. Bonoee cehn Ha nuuy Mecra
npema CTBapHHM JYKHHaMa, OHOCHO TAYHO O3HAYEHHM
NloKalMjaMa noTpolaya Ha auuny Mecra. MHcranamonu
BOJOBH, KabnoBu (NPOBOIHHMLIM) MOrY CE MOCTABIBATH
BHIHO, MO 344y Ha KaGNOBCKHM HOCAYMMA HIIH Y LEBHMa
oxarosapajyhier npeunnka. HactaBipalse MHCTANAUHOHHX
BOJIOBA JIO3BOJBEHO j& MCKIBYYHBO Y Pa3BOJIHUM KyTHjaMa
4 opmanuma. TIpu npomeny npasua kabnosu ce He cMejy
OWITPO CABMjaTH.

16.5.2.

During the execution of the works due care shall be
exercised to avoid damage to other works and existing
installations.

Breaking or chasing of reinforced concrete structures to
make room for electrical works may be done only upon a
written consent of the Engineer.

The materials and equipment to be incorporated shall have
the characteristics specified in the design documentation
and applicable norms and standards. Working up and
rearrangement of equipment and devices on site is not
permitted.

The manufacturers declaration of quality and appropriate
Compliance certificates shall be provided for such
equipment and materials and submitted for the approval of
the Engineer.

During execution of the works the Contractor shall
undertake safety measures in compliance with the
applicable rules and norms.

Power Supply Installations

For these installations, cables, conductors and appropriate
installation materials shall be used, fully in compliance
with the enclosed technical documents.

Only conductors, protective pipes, supports, boxes,
joining and other small installation materials appropriate
for the intended use and site conditions may be used.

The installation materials shall mean: distribution
cabinets, screw anchors, anchors, screws, washers, clips,
clamps, bonding material for wiring within distribution
cabinets, insulating materials (insulators, insulating plates,
ducts and tapes), cable inlets, inscription plates and other.

All wiring material shall be of copper. Neutral conductors
shall not be protected and shall differ from phase
conductors by colour. Conductors shall be continuous in
electrical and mechanical sense.

Wires shall be installed in horizontal and vertical
direction. Vertical cable section (conductor) up to the
level of 2m above floor or ground shall be protected
against mechanical damage. Wires shall be cut in situ to
actual lengths to meet load requirements. Wires, cables
and conductors shall be visibly fitted on wall supports or
in pipes of adequate diameter. Wires may be spliced in
distribution boxes and switchboards only. Cables
changing direction shall not be bent sharply.
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¥ nopose kabnoBH (NPOBOJAHHIIN) CE MONLKY YBIAYESHEM
¥ 3aIITHTHE LEBH WM ¥ KaDIOBCKE Kana

Hasohau enexkTpM4HMX MHCTAnauMja je ayxkadH ja
OnarospeMeHo yrosopH ussohjaue rpaljeBHMHCKHX panoBa
W JIPYrHX HHCTANAUM]a, HA MECTO M HAYHH MOCTARIHAMA
CBOje OMpeMe W MHCTaNaluMja, a y [HbY Ycarnalmasama,
[lpe u3pame paseoamnx Tabmu — opmaHa H3sohad je
obaBe3aH Ja HaJ30pPHOM OpraHy JOCTaBH Ha ojo00peme
PanUOHHYKY JIOKYMEHTAUM]y, UPTeKe ca  W3rIenoM
pa3eoaHuX TabaM — OpMaHa U npeMe.

[lpe wHapyude onpemMe W HHCTANAUMOHOr MaTepujaia
u3Bohay je oOaBe3aH la YTBPAM OCHOBHE EJIEKTPHUHE
BE/IMYMHE HAa MCMOPYYEHO] OMpeMH (MOTpolayuMma) M
YKOMHKO MMa OJICTYMNaa Y BPEJHOCTH JIATHX Y TIPOjeKTy
M3BPLIH HHXOBO YCATNAMABALE.

Ha noueTky cBakor HHCTATAUMOHOT BOJA (CTPYjHH Kpyr)
Yy paspondo] Ttabnu-opMmaHy yrpaauTH ozarosapajyhe
ypehaje 3a salWwTHTY O KpaTKor cnoja u npeontepelicsa,
W3BPIIMTH BHXOBO ODenexkaBame, a cBaka Tabia-opmaH
MOpa MMaTy jEJHOMOJHY [IeMy H3BEeJCHOr cTama ca
noTpedHUM NojaunMa, TPajHO M YHTKO HCTIHCAHY.

3awTHTY Ol ONMACHHX HANOHA OCTBAPHTH MpEMa pelleH:y
JIATOM Y MPOJEKTY, a (YHKLUHOHAMHOCT HCTe Oe3YCIOBHO
NPOBEPUTH 1Ipe NyWTawa Yy pal cxonHo saskehum
MPONUCHMA.

Cnajarme — noBe3HBame rBO3IEHE KOHCTPYKIIM]E W JPYTHX
METANHMX Maca Yy o00jekTy y /by oOpasoBama
JEMMHCTREHE LEHHE JIOBO/BHE /IEKTPHYHE MIPOBOIHOCTH
OCTBAPHTH  3aBADHBAMEM WM  HPHMEHOM  IPYTHX
NOJECHHX CrojeBa (BMjayHH CIIOjEBH ca JIENE3acTHM
noutoskHaM mnountama CPIIC M.32.151, 3akupambe M
cn.)

Mo sappwerky pagosa HM3sohau je my:xan ga w3BpIM
HCOHMTHBAAa OTIOPa H307alMje, CTPYjHA H HaNoOHCKa
HCNHTHBANA, MEPEH:E NPENA3HOT OTNOpa y3eM/bHBAYA Ca
H3JaBameM OAroBapajyfiMxX arecra, CXOJHO TEXHHYKHM
NpOMHCHMAa B HOPMATHBHMA 3a OBY BPCTY MHCTAALM)ja U
onobperwy HapsopHor oprana.

16.5.3. OpmaHH 3a JaBHO OCBET/BCH:E

MecTa nocraesbama opMmaHa Tpeba ga Oyay omabpana
Tako na omorylie WTO NOBO/BHH{M pa3Boa kabaoBa o0
CBETH/BKH.

Ha cnoboasom TepeHy opmaHe NocTaBHUTH Tako aa Oyay
JAKNOWEHH 3e/1eHHNIOM, KOYIEM HIH HAa HEKH IpYId
HAuUMH Kako ce He OM HAPOYHTO MCTHUAMH CBOJUM
TNONOMAjeM.

16.5.3.

In floor construction, cables (conductors) shall be drawn
through protective pipes or ducts.

For the purpose of coordination, the Contractor in charge
of electrical installations shall duly and for the purpose of
harmonization, warn the Contractor in charge of civil
works of places and ways in which he will install his
equipment and wiring. Prior to assembly of distribution
panels — cabinets, the Contractor shall submit workshop
drawings showing the distribution panels - cabinets and
equipment to the Engineer for approval.

Before ordering equipment and wiring materials the
Contractor shall determine electrical ratings for the
equipment delivered (electric loads) and in case these
differ from designed values he shall adjust them.

At the start end of wiring (circuit) in a distribution panel —
cabinet, devices providing protection against both
overload current and short circuit current shall be fitted,
and marked and each panel/cabinet shall be provided with
a single pole diagram, durable and legible.

Protection against dangerous voltages shall be executed as
designed and the check of its functionality shall be
checked before startup as requested in the regulations.

Bonding of steel skeleton and other metal masses in a
building in order to form a whole of sufficient electrical
conductivity shall be done by welding or other type of
bonds (screws with fan like base plates SRPS M.32.151,
riveting and the like.)

Upon completion of the Works the Contractor shall test
insulation resistance, perform current and voltage tests,
measure transient resistance of earthing and issue
appropriate Compliance certificates in compliance with
the technical regulations and norms governing wiring of
this kind for the approval of the Engineer.

Cabinets for Public Lighting

Places where cabinets will be positioned shall be so
allocated to enable the best possible cable connections to
luminaires.

In unbuilt area they shall be masked with vegetation,
bushes or in some other way so that their positions are not
eye striking.
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Cnoboaxoctojelin opMaH jaBHOT OCBET/BEH:a Mopa OHTH
TpajHO OoTnopaH Ha atMocdepcke yTuiaje, a uspahed ox
nonHecTepa apMHpaHor CTAKICHHMM BJIakHHMa HIH Of
nnacTuHUMPaHOr JIBa MyTa Aekanupador nuMa.Crenen
mexannuke 3awrure MIT65, ca Bpatuma u cnenmjanHom
THICKOM OpaBoM ca YHHBEP3ATHHM KJbyveM. [opibu
nokJionat packnonHor 6noka tpeba aa Oy/e IeMOHTaKaH
Ca YHYTpallll€ CTPaHE, a HAa BpaTHMa CTaR/ba CE O3HAKA
OpMaHa W Hatnue, "JaBHo ocBeTibeme”.

OpMaHM ce MOCTaB/bajy Ha DETOHCKO MOCTO/bE (TeMess)
udja je BHCMHA M3HAJ 3eMJke HajMame 20 UM, a Koje je
HSIJHI]CHO TakO Jla Ce Kpo3 Hera Mory NpOBIAYHTH
KaONOBM H YBOIMTH, OJHOCHO H3BOAMTH Ca JIOKE CTpaHe
opMaHa,

Pazpoanu OpMaH ce MOHTHpa HaITEME.'-B Ha METANHH paM
ONpeM/ECH aHKED 3aBpPTHHMA.

Pazpoanu opman J.O. no npaBuiy caupu:
e  YBOJHHM J€O
® €0 3a MEpEHe

e [1e0 3a PacKJIOINHY Onpemy

Cau nenosu yrpahienu y opmany mopajy GUTH MOHTHpAHH
Ha MOHT&KHOM OKBHPY MJIH MOHTAXKHO] M/104H TaKO 114 ce
omorylH nakiia JEMOHTaXa M IIOHOBHA MOHT@KA
NojeIMHUX JIENOBA ONpEMe.

Cse cacTaBHE eNeMeHTe opMaHa Tpe0a y pagHOHHMUM
KOHA4YHO cacTaBMTH M nosezatH. CBH NpPOBOJHHLM 33
OHMYCHE MOpajy OHTH YpeJHO CNOXKEHH Yy nepdopHpaHe
TBLI kaunane ca nokmoniEMa.

Cea ppara opMaHa Mopajy OWTH NpUKEYYEHA Ha
3AlUTHTHHH BOJ 38 Y3CM/bCHE.

Koa okuuera, HEYTPATHH BOJOBH Mopajy OuTh mnnase
Ooje, a 3amWTHTHHH BOAOBH iyro-3eneHe Ooje. Ceu
OCTanH BOJOBH He mory 6uTH THX Ooja.

Cabupuuue mopajy outn osHavede no CPIIC-y ca JII,
JI2, n JI3 daze, H 3a neyrpandy caupuumy u IIE 3a
3AIUTHTHY cabupHUILLY,

3aBpTHH 3a MNpPUTE3ame NPOBOAHHKA Ha calMpHHLE
00aBe3HO UMajy enacTHYHE NoAomKe. [IpHKBYYLIH CBHX
kabnosa Mmopajy OWMTH TNPeKO CIPYJHHX CTE3&/LKH
omroeapajyhux ammensuja. Cee cresabke mopajy OMTH
o3HaveHe ca y cknany ca CPIIC-om. Cee xune kabnosa
Takohe mopajy OuTH oDeneseHe Kao ¥ CTe3abKe Ha Koje
CY CHOjeHE. CBa OMpemMa Y OPMaHy M HA BpaTHMa OpMaHa
MOpa OMTH 03Ha4eHa MPABMPAHHM HATIIHCHUM ILIOYHIIAMA
KOje He cMejy OMTH JerbeHe.

A free standing cabinet in the public lighting system shall
be resistant to weather conditions, made of fibreglass
armoured polyester or plasticized double pickled metal
sheet. Mechanical protection shall be 1P65 and shall
include a door and special standard lock and universal
key. The top of the switchgear block shall be detachable
from inside and the door shall bear an inscription ,,public
lighting*.

A cabinet shall stand on a concrete base (foundation)
protruding by min. 20 cm above the ground surface. It
shall be so designed that cables can be led in and out at
the underside.

A cabinet shall be fitted on a metal frame with holding
down bolts on foundation top.

A cabient in the public lighting system shall have:
e  Entry compartment
e Measuring compartment

e  Switchgear compartment

Cabinet components shall be fitted to an asembly frame
or plate to enable easy dismantling and refitting of parts.

Cabinet elements shall be joined and bonded in the
workshop. Conductors for the wiring system shall be
neatly stacked in perforated PVC ducts with covers.

Cabinet doors shall be bonded to protective earthing,

In a wiring system, neutral conductors shall be blue and
protective ones yellow-green. Other conductors shall not
be of those colours.

Busbars shall be marked according to SRPS as L1, L2,
and L3 phases, N — neutral busbar and PE protective
busbar.

Bolts used to tighten conductors to busbars shall be
provided with spring washers. Cables shall be joined with
clamps of appropriate dimensions. The clamps shall bear
marks in compliance with SRPS. Cable wires and clamps
connecting them shall also be marked. The equipment
inside a switchboard and at the inner face of the door shall
be provided with glue-free inscribed plates.
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Kon TorueHMBMX ocurypada ofaBe3Ha je HaTIHCHA
nnoYvHLa ca 03HAKOM MAaKCHMATHO J03BOJEEHOT narpoHa.
Cpu kabIoBH ce YBOJIE Y Pas/IeNHUK HCK/BYYHBO €A J10HE
cTpaHe Kpo3 kabnoscke u IIr yeonHuue. V uwby

An inscription plate for a fuse switch shall be inscribed
with a maximum permitted fuse link. All cables shall be
led into the switchboard from underside through cable and
Pg bushings. To prevent condensation on equipment and

CrpeuaBama KOH/IEH30BAaWA BJlAre HA ONpeMH W inner faces, each switchboard shall be provided with a
YHYTpaulbHM MOBPIIMHAMA OPMaHa, OpMaH Mopa OWTH sufficiently rated interior electric heater.
OMpPEMJBEH  YHYTPAIlLUM  €IEKTPHYHMM  Tpejadcm

JIOBOJBHE CHAre.

Cpaku pas[enHUK Ha YHYTPallis0j MOBPIIHHH BpaTa Mopa
MMaTH yen 3a jokymeHraumjy. Ilon nokymenTtaumjom
opMaHa mnojpasymesa ce jefHononHa wmema M mema
NenoBama.

16.5.4. CpeTiibke H cHjannLe

CBeTHIBKE 33 OCBET/BCILEC TYHENAa MOpajy OuTH H3palieHe
0/1 HAJKBATMTETHH]MX MAaTepPHjanaoTIOPHUX HA arpecHBHE
yTuuaje sarallene atmocdepe y TyHeny (racosu, Biara,
MpamyHa 1 ¢11.) Kao M 10jaBy eNeKTPOXEMH]CKE KOPO3Hje.

KOHCTpYKTHBHH 3aXTeBH KOjé CBETH/bKE MOpajy na
HCIIYHE CY:

® YV WMBY jeIHOCTABHOT CEPBHCHPALA NOMKEILHO je Ja
Ceé YHYTpAllle BE3C OCTBApyjy KOHEKTOpHMA.
Pobycna koHcTpykuMja kyhuinra, oTnopHa Ha
MEX2aHMYKE YTWlaje, ca YBOIHMLIAMA M 3aMeHa
cknonoea 6e3 ynorpebe anara.

° JenHocTaBHA MOHTaXa M 3aMeHA J0TpAjalHX M
omTeheHUX AEN0Ba ¥ TOKY PEIOBHOI CEPBHCHpaA
M eKcrioatauMje (cujanMue. cHjanMyHa  rpra,
npejicrojHe Harnpape, Orfegana, 3alTHTHO CTaKo,
YBOJHHLE H CI1.)

L C'DC!'ICH MEXAHHYKE 3AlITHTE CBETH/BKEC Mopa OHTH
MHH. MIT 65.

o  Ceetwbke Mopajy uMath 106po xnaliewe W OGUTH
OTMOpHE  HA  NpoMmMeHy  Temneparype. Cea
YHYTpalikha ofpemMa i 0KHYEre MOpajy 0JroBapaTH
BHCOKHM TEMIIEPATYPHHM 3aXTEBHMA.

Ilpe MoHTaKE MOMYHHOr HOCA4Ya CBETH/BKH Mepe H
nonokKaj CBETH/BKH YCAr/lacHTH Ca 0JALMMa Ha TEPEHY.
CaeTHibke ca 0BECHOM HocelioM OMpeMOM paanOHHYKH
MPUIPEMHUTH Y UMIBY DPKp M jEIHOCTABHH]E MOHTDKE Ha
JIULLY MECTA.

CReTH/EKE MOHTHPATH Y XOPH3OHTAIHH MOI0KE], a KOI
(opMHpama HH3a CBETHJBKE HE CME]Y OJCTYNaTH Mo
NpaBLly, Kao HH M0 BUCHHH.

CBeTHBKE 3a OCBET/bEHE NpPHIA3HE 30HE Mopajy Ja
3a/10B0Jbe Cle/iche KOHCTPYKTHBHE 3aXTeBe:

Teno creTH/LKe je 0] MeTana, a NPOTEKTOP O] CTAK/IA HiIK
nonukapboHaTa.

Crenex on ynacka ctpanux tena MI1 66 3a ontHuku 610k,
a MIT 43 3a 6nok ca npeacnojuum ypehajuma

16.5.4.

At the inner door face in the switchboard there must be a
pocket for documents. The documents shall include a
single pole diagram and functioning scheduled.

Luminaires and Lamps

Luminaires for tunnel lighting shall be fabricated from
best quality materials resistant to aggressive and
contaminated tunnel environment (gases, dampness, dust
and the like) and occurrence of electrochemical corrosion.

Luminaire structural design shall enable:

e  For the purpose of simple servicing interior
connections shall be effected with connectors,
housing with inlets shall be robust and resistant to
mechanical effects, and replacement of assemblies
shall be tool-free.

e  Simple to mount and replace worn out and damaged
parts in normal service and operation (lamps,
lampholders, connecting gear, mirrors, glass shades,
inlets and the like).

° Degree of mechanical protection [P 65.

. Luminaires shall have good cooling and be resistant
to temperature changes. All interior components and
wiring shall be suitable for operation under high
temperatures.

Before erecting supports for luminaires their positions
shall be adjusted to correspond to data from site.
Luminaires with suspended supports shall be prepared in
advance in the workshop to enable simple erection in situ
as much as possible.

Luminaires shall be fixed in horizontal positions and a
row of luminaires shall not deviate in alignment or level.

Luminaires for the illumination of approaching zone shall
meet the following structural requirements:

Luminaire
protector.

metallic body, glass or polycarbonate

Degree of protection against penetration of alien particles
IP 66 for the optic block and IP 43 for connecting gear
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Ceetibka Mopa OMTH  OTHOpHA  MpeMa  CBHM Each luminaire shall be weather proof and shall ensure

arMOC(PEPCKUM  YTHLIAJHMA M KOHCTPYHCAaHa Tako ja
obe3benn HOpManaH paj CBETNOCHOI M3BOpa W mpatehe
onpeme W npu Temneparypama oa -20 °C mo +50 °C.

CBeTH/BK2 MOpa HMMAaTH YHHBEP3QIHO pelieke 3a
MOHT&KY Ha CTy0y ¥ XOPH30HTATHOM WIH BEPTHKAIHOM
noJnoxajy.

CBHM eneMeHTH cBeTHIBKe Tpeba Ja oMoryhe jeaHOCTaBHY
MOHTLKY M 3aMeHy omTeheHHX AEN0Ba CBETHIEKE TOKOM
eKcrIoaTaumje.

Beza creTH/bKE ca MPEKOM 33 HaMajame BPIIM ce NPEKo
NPUKBY4HE MUIOYULIE Y PEBH3HOHOM OTBOpY cTy0a.

Be3a on apmarype 10 cBeTHibKe u3Boau ce kaGnom [I1-Y
wmm TT100-Y npecexa 3 x 2,5 MM® Kpo3 yHYTpammocT
cryba.

Cpaka cBeTH/bKa MoOpa OWTH OCHTypaHa TOMUBHBHM
OCHMIYpauMMa HA3MBHE CTpYje MpEMa CHA3M CBETIOCHOT
H3BOPA M OH CE MOCTAB/bA HA MPHK/BYYHO] MUIOYH.

3a monarame kabnoea mo npaswny oapelieH je nojac
HIMpHHE HajMase 0, 7M.

normal operation of the light source and fittings in the
temperature range form -20°C to +50°C.

A luminaire shall be fixed to a mast, in horizontal or
vertical position via a universal fixture.

Luminaire components shall be suitable for simple fixing
and replacement of damaged parts in operation.

Each luminaire shall be connected to power supply via a
connecting plate in the mast compartment.

Luminaires shall be bonded to power supply with PP-Y or
PP00-Y wiring, cross sectional area 3x2.5 mm’ through
mast interior.

Each luminaire shall be provided with fuses of nominal
current equal to light source rating, fitted to connecting
plate.

16.5.5. Tlonarawe kadnosa 16.5.5. Cable Laying

16.5.5.1. Omure npenopyke 16.5.5.1. General Recommendations
Y npuHuMny  enekrpoeHepretcke  kabnope Tpeba In general, electrical cables shall be buried direct in the
nonarati cnobonno y semspy. Ha npenasuma npeko ground. At street, road and path crossings and in all other
yJHU@, NyTeBa M CTa3a, KA0 M Ha CBHM MECTHMa rje Tpeda places where a cable has to be protected from mechanical
kabn 3aWTUTHTH 0]l MeXxaHuukux owTehema, kabnoen ce damage, cables shall be laid in protective pipes and cable
nojaky y 3aliTUTHUM LEBMMA, OIHOCHO KabloBCKoOj conduits respectively.
KaHanu3aumja.
Kabnosu ce nonaxy pyuso. [lpun ToMe ce Mopajy y3eTH y Cables shall be laid by hand or using mechanical means
0031p I03BOJEEHH MONYNPEHHHIM CABHjamka H 03BOJbEHE and allowable bending radii and drawing forces shall be
BYYHE CHIIE. taken into account.
[locne nonarama kabna, a npe 3aTpnaeamwa Tpeda The cable route shall be surveyed before backfilling.
M3BPILMTH CHUMamke Ta4yHe Tpace kabna. Ha mnnaHy Points of crossing of the cable with other cables and
nojarawa Tpeda M HIBPIIMTH 03HAYABAE YKPUWITARA C4 installations, points of splicing, exact length shall be
Apyrum KaONOBMMA M MHCTANALMjaMa, CIOjHA MecTa, plotted on the laying plan.
Ta4Hy ay:KMHY Kabna, Tpace M ci.
Tpace enexTpoeHepreTckHx KabNOBCKHX BOJIOBA Y HAYEy The routes of electric cable lines are generally specified in
oapeliene ¢y  ypOaHMCTHYKO-TEXHWMKMM  YCIOBHMA, urban and technical terms of reference to suit other
carjacHoO ca MIAHOM APYTUX MOJ3eMHHMX HMHCTanaumja . underground installations. Lighting cables shall be laid
KabnoBu 3a jaBHO OCBET/BEHE NMOMAKY CE MO NPABHIY Y along mast axis.
ocu cTyfoBa.

16.5.5.2. Tonarawe kabnosa y pos 16.5.5.2. Laying Cables in Trench

The width of the strip of land for cable laying shall be
minimum 0.7 m.
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Jnmensuje poea 3a cnoboAHO nonarame y 3eM/BH 3aBHCE
01 HA3WBHOT HarnoHa KﬂﬁJ‘[a., BPCTE 3EMJBHINTA Kao M 01
Opoja kabnoBa y poBy M pacnonoKkHBOr MPOCTOpa.

3arpnasame kabna BpIUM C€ MO MpaBMITY, M3 OTKOMA, ¥
cnojesrma oi no 0,3 m. 3a npeu cnoj koju je y3 kadn,
OJHOCHO 3a nocTesbuuy kabna, Tpeba KOPHCTHTH
CHTHO3PHACTY 3eMIBY M3 oTkona. MeljytuM ako ortkomn
canpikM MHOTO Kamemwa, IyTa, Onara, 3em/by 3araheny
xcmuka.nﬂjama H Cll. MOMKE CC KOPHCTHTH OONpEMJBEHA
CHTHO3pHAcTa  3eMJ/bd, [ECaK MIM  CHEUHjalHO
npunpemsbeH  Martepujan  koju  obesbeljyje  mobpo
npoeohere TonnoTe.

Mckonan kabnoecku poB Mopa aa Oydae BHA/BHBO
obenexxeH n o0e30cljeH paan CHIYPHOCTH Mellaka H
BO3MIIA. )

16.5.5.3. Ilpubnukasame ¥ YKpPIITathe eHepreTckux kKabnosa ca

JIPYTHM MHCTaNALKjaMa

Huje nmo3eosbeHO napanenHo Boljerse  eHepreTckHx
KabnoBa  MCMOJA  WIM  W3HAA  BOJOBOAHMX M
KaHaNM3alMOHMX LIEBH, OCHM IPH YKPIITAY.

XOpH3I0HTANHO pacTojame eHepreTckux  kabiopa o
BOJIOBOJIHHX MITH KAHANH3ALMOHHX LEBM Tpeba fa H3HOCH
Hajmame (.4 M. AKo ce TO pacTojame He Moxe noctuhiu
eHepreTcky kabn tpeba nposyhu Kpo3 3alITHTHY LIEB.

[Mpu ykpmramy kabn moxe Aa Oyae HCNOJN MIH H3HAL
BOAOBOAHE Mpexe. Pasmak mismely kabna m uesu tpeda
Ja M3HOCH Hajmarse 0,3 M.

Ha wmectuma napanenHor Bohewma MIH  YKpINTama
CHEPreTcrOr kabna ca BOJOBOJHOM MJIIH KAHAMH3AUMOHOM
LIEBY POB e Kona pyuHo (Ge3 ynotpebe Mexanuzauuje).

MebhycobHo pactojame eHepreTckux KkabioBa y HCTOM
poBy Tpeba ma Oyae Hajmamse 0,07 M, NpH napaneieHoM
Bofjersy, 0aHOCHO 0,2 M NpH YKPIITAH:Y.

16.5.5.4. Kabnoscku npudop

Ipenopyuyje ce kopuwheme Tonnockymkajyher u
XNaJHOCKYUbajyher KabmoBCKOr npubopa WM
npedabpuxoBaHnx enemenara. 3a xabnoBe ca NamMpHOM
wsonaunjom (MIIO 13) nosBobeHo je kopumheme u
CrELM]ATHUX CTE3AMLKH Ca 3aBPTHHMA.

Kabnoscka cnojauua ce nocedHo He yiemubjyje, 6e3
o03Mpa 1a 1M je o] M30MAUMOHOr MaTepHjana WM
METATHA.

M3pana cnojHMua W 3aBpIIHMLIA MOpPA CE W3BPIIMTH Y
CKIaly ca CTAaHIapAuMa KOjH Cy BE3aHM 33 OBY BPCTY
panosa, Kao M MpenopykaMa H YCTIOBHMA 32 MOHTaKY
npousofjaua Te BPCTE ONpeMe,

The size of a trench for cable to be buried direct in the
ground shall depend on its nominal voltage, type of soil,
number of cables in trench and available size.

As arule, a cable shall be covered with 0.3 m thick layers
of excavated earth. The first layer next to the cable shall
consist of fine grained earth excavated, same as cable
bedding. If, however, the excavated material contains lots
of stone, debris, mud, earth contaminated with chemicals,
then fine grained earth, sand or specially prepared
material of good heat conductivity shall be brought to the
place.

An open cable trench shall bear visible marks and provide
safety for pedestrians and vehicles.

16.5.5.3. Convergence and Crossing of Power Cables and Other

Installations

Laying cable lines parallel to, under or above water
supply pipes and sewers is not permitted except at
Crossings.

Horizontal distance between power cables and water
supply or sewerage pipes shall not be less than 0.4 m. If
such a distance cannot be achieved, power cable shall be
drawn through a protective pipe.

At points of crossing cable may run above or under water
supply pipes at a minimum distance of 0.3 m.

A trench shall be excavated by hand at the points where
power cables run parallel to water supply pipe or sewer
(no mechanical means).

The distance between parallel power cables in a trench
shall be minimum 0.07 m and 0.2 m at crossing points,

16.5.5.4. Cable Accessories

Use of heat shrinking and cold shrinking cable accessories
or prefabricated elements is recommended. Special bolted
clamps are also permitted for paper insulated cables (IPO
13).

Cable joint shall not be grounded on its own whether
made of insulating materials or metal.

Joints and terminations shall comply with the standards
governing works of this kind and with recommendations
and instructions issued by the manufacturer.
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3a opabpann THD M npecek kabna, cresakke ca
3aBPTH:MMa M CNOjHM MATEpHjan 3a MpecoBame, Mopa
HMAaTH aTeCT O THICKOM HCITHTHRAY, nocefHo Yy norneny
"ybp3aHor crapema’.

Ako ce ynotped/bapajy kabnoBu o1 ATYMHHHjyMa MOpa
ce nocefHa naxwa OOPaTHTH HAa KBAIHTET CrOjeBa.
Crniajarbe a1yMHHUJYMCKUX Ka0IOBa BPIIH CE IEMIBEHLEM |
BApEHEM W [IPECOBaHeM MO0 MoceOHOM MOCTYMKY.
CniojeBn  anyMuHMjyMcKMX  kabnopa Ha  OakapHe
NPHKBYYKE, IHHE H CIl. H3BOJE CE MPEKO KanajucaHuX
Oakapuux  nanyunua.  He  nolsosbasa  ce  cnoj
aNyMHHHjYMCKHX W DakapHux kabnoea y kabnoBckoj
cnojuuuy, Beh camo y TpadocTaHMuaMa, pasBOJHHM
OpMaHHUMa MIM  NPHKBYYHMM  KyTHjama, 3a  pan
ATYMHHHjYMCKMM  KaOlloBMMa Mopa ce ymnoTpeOuTH
noce0aH anar koju Huje Ouo y moampy ca daxpom. Kon
HMCKOHANOHCKUX KabnoBa MoOry ce Takofe KOPHCTHTH W
creuHjante cres’abke ca 3aBpTHHMA.

HapaleHe crnojHHLE He CMEjy Ce 3aTpnaBaTh A0K u3sobhay
HE CHMMM HHXOB NONOME] M MCTH HOJIHECE HAI30PHOM
Oprasy Ha 0J00peHse.

HakoH nonarawsa, cnajata M 3aTpriaparka eHepreTckor
kabna Tpeda WM3IBPINMTH  HAMOHCKO  MCIHTHBaME
kabnoBckor poja.

Ha cBuM KabGNoBCKMM CHOjHMLIAMA M 3aBpIIHMLAMA
nocTaBbajy ce TabnMile ca HAa3HAKOM THIIA, Mpeceka,
HanoHa kabna, W MMeHa o0jeKTa y KOMe ce Halasu Apyru
Kpaj kabna.

Hcnutupame eHepreTckux kKabnosa W kabnopckor
npubopa

HenuTHBamke eHEPreTckHX KabioBa ce BPLIH, 3aBHCHO OJ1
Thna npuMerkeHor kabna, npema CPIIC H.1[5.025, CPIIC
H.LI5. 225, CPIIC H.115.235, u CPIIC HEILI 60502.

Henurusamwe kabna v kabnoeckor nmpudopa BpIIN Ce Kao
00aBE3HO (KOMAIHO ) MCIHMTHBAKE, HCIHTHBAKE THIA,
cneuMjanHo  (nocebHO) HMCIHTHBAKE M TIPUJEMHO
MCITHTHRAILE.

KaGnosu 1 kabnoscku npubop Mopajy jia noceayjy aTect
oBnamheHe HE3ABMCHE MHCTHTYLIH]E,

IMocse nonarawa, cnajara W 3aBpliaBar-a Kabma BpiM ce
HAMOHCKO MCIIMTHBAKE KOMIIETHOT KabNoBCKOr Boaa.

CeM pe3ynTaTM HCNUTHBAKA W ATECTH [MOJHOCE Ce
HAJI30PHOM OpraHy Ha 0JI00pesE.

Each cable of selected type and cross sectional area,
bolted clamps and jointing material to be pressed shall be
accompanied with prototype Compliance certificates
particularly concerning “speedy ageing™.

If aluminium cables are used then particular attention
shall be paid to joints. They shall be joined by soldering,
welding and pressing according to a specific procedure.
Aluminium cables shall be connected to copper terminal
ends, rails and the like via tin plated copper lugs.
Aluminium and copper cables shall not be joined in a
cable splice but only in transformer stations, distribution
boards and termination boxes. Aluminium cables shall be
handled with special tools which were not in contact with
copper. Special bolted clamps can be also be used for low
voltage cables.

Finished joints shall not be buried until their positions are
surveyed by the Contractor and submitted for the approval
of the Engineer.

The laid, spliced and buried power cable shall be
subjected to voltage test.

Each joint and termination shall be provided with a plate
showing type, cross sectional area, voltage and name of a
facility in which the cable is terminated at the other end.

16.5.5.5. Testing of Power Cables and Accessories

Power cables shall be tested by type according to SRPS
N.C5.025, SRPS N.C5.235 and SRPS IEC 60502.

Cables and cable accessories shall be subjected to
obligatory (piece) test. type test, special tests and tests at
acceptance.

Cables and cable accessories shall come with Compliance
certificates issued by an accredited institution.

A laid, spliced and terminated cable shall be subjected to
voltage test of the whole cable line.

All test results and compliance certificates shall be
submitted to the Engineer for approval.
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16.5.5.6 CryGoBn ¥ TEME/bH 16.5.5.6 Poles and Foundations

Cry0OBM 3a jaBHO OCBET/bEH:E M0 MPAaBUIY CY METATHH
KOHYCHHM OCMOYTa0HH H/TH LEBHHM CErMEHTHH MOHTAMKHOT
Thna. CtyboBe M3paAMTH NpeMa MPUIOHKEHHM LUPTEKHMA
1 IeTa/bMMa JaTHM ¥ TEXHHYKO] JOKYMEHTALM]H,

Cpak cTy® Tpeba na ¥Ma peBHM3HOHM OTBOP M OTBOpE 32
ynaz kabnopa.

Oteop Ha cTy0y 3a MOCTAB/bAKE NPUKEYYHE IUIOYE Ca
OCHrypayMMa W Be3y HanojHux kabnosa u xabnoma 3a
BE3y CBETH/BKM MOCTABHTH Ca BHCHHOM JIOHE HBHLE
oTBopa MMH, 600 MM W3Ha] rOpHe NOBPLUIMHE TEMERA
(CPIIC EH 40-2). )

IMoknonau orsopa Ha cTyby Mopa noOpo jJa nmpuama Ha
uBuue otsopa . llonokaj oTBOpa NPMYBPCTHTH
3aBpTHHMA ca MOTOAHHM cHcTeMom obesbehema on

kpalje.

Cry00oBe NOBPIIMHCKH 3AWTHTHTH 0Jf KOPO3Hj€ METAJTHOM
NPEBNAKOM  MOLMHKOBAMEM  TOMIHM  [OCTYNKOM.
[Npunpema nospuHe cTyba U 3AMITHTA CHOJ/BA W M3HYTpa
Mopa ce u3BecTH npema jomahuM cranzapauma M
craHnapauma MCO 1461, UCO 14713, omnocuo CPIIC
EH 40-4,

Ilpomspohiau mopa rapaHTOBaTH TPAJHOCT 3AIUTHTE
Hajmarse 10 roj. 3a kareropujy koposusHocts L4 npema
HCO 12944,

CeH cTy0OBH MOpAjy OMTH BEPTHKAIHO MOCTAB/LEHH, 4 HA
npasoM JleNly Tpace Mopajy OMTH jomml M Yy JIMHHjH,
[Npunukom noctapbama cTy0OBa HM3BPIIMTH KOHTPOJY
BEPTHKATHOT MON0kaja cBakor cryba u3 mea mefycobuo
HOpManaH npasua.

CryOoBH 32 jaBHO OCBET/bEH:E HE Y3EMIBY]y ce mocedno,
Jep camo ykonasame cTyOOBa y 3€MJBY MNpeACTaB/ba
JIOBOJBHO Y3EMJBEHE, W3Y3EB aKo ce CTYOOBM Hajlase Ha
creunduIHIM MECTHMA (MeTanHu MOCTOBH,
HAJBOMH-ALM, CIIEUM(HYAH TEPEH H CI1.).

H3pohau noanocu npojekar cTyba Koju Mopa Ja MCIYTHH
3aXTEBE NPOJEKTHOr 3a/1aTKA, TEXHHHYKOL MPOjeKTa H OBHX
TEXHHYKHX YCIOBa, a MOANEKE O0400peHy Hal3opHor
oprasa.

Tememu cryboBa ce mspallyjy Ha nuumy Mecra npema
NPUIOKEHHM LIPTEKMMA H IETA/EUMA,

Hekon jame BpLIM ce BEPTHKATHHM O/ICCIIAEM CTPaHa ca
notpebuuM nogynupameMm. Ha JHo jame Kkoje ce
MpeIxoaHO W3paBHA yrpaliyje ce TAMMOHCKH  ¢I0j
uueyHka (10 um), omHocHo cnoj Gerona MB 10 y
3EMBUIITY Ca MOJ3EMHUM BOlaMa.

As a rule, poles in a public lighting system are made of
metal, tapered, octagonal or tubular segmental
prefabricated. Poles shall be fabricated according to
detailed drawings contained in the technical design
documentation.

Each pole shall have an inspection compartment and cable
inlets.

Bottom edge of a compartment door in which connecting
gear, fuses and wiring for luminaires are accommodated
shall be min 600 mm above the foundation top surface
(SRPS EN 40-2).

The lid shall adhere well to the edges of the opening. The
opening shall be bolted in a good anti-burglar way.

Pole faces shall be metal plated in a hot-dip galvanizing
process against corrosion. Inner and outer faces shall be
prepared according to national standards and ISO 1461,
ISO 14713, and SRPS EN 40-4.

The manufacturer shall guarantee durability of protection
not shorter than 10 years for corrosion category C4
according to [SO 12944,

All poles shall be erected to a vertical line and aligned on
each tangent section. The verticality of each column shall
be checked from two directions at the right angle.

Poles in a public lighting system shall not be earthed
individually as their section in the ground stands for
sufficient earth except in cases then they are erected at
specific places (metallic bridges, overbridges, specific
ground ete.).

The Contractor shall submit a pole design that shall meet
the requirements of the terms of reference, the technical
design and these Technical Specifications and subject to
the approval of the Engineer.

Foundations shall be cast in situ according to detailed
drawings.

Pits shall be excavated by cutting vertical sides and
supporting them. A gravel subgrade (10 cm) shall be
placed on a flattened bottom and/or a bedding of MB 10
concrete if the soil abounds in ground water.
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Temesb Mopa ja obe3benn MOHTaKY cTyba nMpeko aHkep
3ABPTHEBA (aHKep Kopna) yOeTOHHpaHuX Yy Temesb cryda.
Tememn ce m3palyjy oa Hajbomer GeTOHA MapKe MHH.
ME 15. Ilpenopyuyje ce ynotpeba Gerona u3 dabpuke
GetoHa.

Jumenzuje "anxkep kopne" (OcHM pa3Mak W aeO/eHMHA
aHKep 3aBpTHA) MOpajy OAroBapaTH JMMEH3MjamMa Ha
NEKHUIHOj NI0YH cTyDa.

lopwa noepumidHa Temeba Mopa OutH 10 UM M3HAIL
nijEKIDBﬂHE KOTE OKOJHOT TCPCHA.

TopiH €0 Teme/ba MOpa ce 0BpajMTH TaKo Ja BOJA He
MOKE Ja CC 3a1piKaBd OKO TEMEJB]'_]C nnoue C’I'}’Gﬂ

Y tememy npeaeupern gse [IBL] ueen 0 70 MMpajiH
yBnauecwa KabnoBa y cTyD, a IMXOB MON0XKaj YCIOBHTH
Tpacom Kabioga.

16.5.5.7. 3aBpimHK yCIOBH

H3pohau npenaje MHBECTMTODY TMOTIYHO 3aBpIUEHY
HUCIIMTAHY HMHCTANauUMjy ca nojeweHuM ypehajuma 3a
3AIWTHTY W YNpaBbale MYTeM TEXHHYKOr MpHjeMa O
CTpaHe Ha3OPHOr OpraHa.

H3pohau je ayxaH ga HHCTANALM]Y AOBEIE Y MCIPABHO
CTame No npuMeadaMa KOMHCH]E 3@ TEXHHUYKH IIpHjeM
o0jekTa, Oe3 npasa HaJIOKHATE.

[MpunukoM TexHWYKOr npMjeMa wu3Bohau je aykaH aa
J0CTABM KOMHCHjH 33 TEXHHMYKM MOpHjeM, a NPHIMKOM
npuMonpeaaje o0jeKTa Ja npeaa HHBECTHTOPY:

—  [1Ba NpUMEpKa NnpojeKkTa u3egejaeHor ofjexra

—  arecTe M JeKnapauMje o KBanuTeTy yrpahene
onpeme HITH lIl])‘H[{].lHOHa.."I]—]HM JACNOBHMA
(cnoroeuma) ypehaja u onpeme JOKYMEHTAUMjY

KOja Calpiu:

- Enaﬁupa’r Ca pe3ynTariMa CBETIOTEXHHUYKHX
MEpEHa

- ATECT 0 MEpersY 0TI0pa H30JalHje
o ATecT 0 HETIPEKHIHOCTH CBUX NPOBOAHHKA
- Atect 0  Mepewy  OTmopa  TNeET/ke

HMHCTATALMOHUX BOOBA (10 norpedu)

- ATECT 3aITHTE ENEKTPHYHUM OJIBajambeM (1o
noTpedu)

- AtecT 0 eHMKACHOCTH JIEN0OBAbA 3AIUTHTE O
ENEKTPHYHOT yapa

e Atect 0 MEPCH:Y VY3CM/BCHAa H TaNlBaHCKE
TMOBE3aHOCTH Y €J1. HHCTaNalMjH

Foundations shall be provided with holding down bolts
(anchor bolts) embedded in concrete for the erection of
poles. Foundations shall be cast of min MB 15 class of
concrete. Concrete from a mixing plant is recommended
for use.

The dimensions of “holding down bolts™ (centre to centre
spacing and bolt thickness) shall suit the dimensions of
the pole base plate.

Foundation top shall protrude by 10cm above the level of
the surrounding ground considered in the design.

Foundation top shall be finished so that water pooling
around the pole base plate will not be possible.

Each foundation shall contain two PVC pipes @ 70 mm
for cable inlets. Their positions shall depend on cable
route.

16.5.5.7. Final Requirements

The Contractor shall submit to the Employer a completed
and tested facility with adjusted protection and control
devices after a technical acceptance by the Engineer.

The Contractor shall incorporate comments of the
Technical acceptance commission without any right to
compensation.

For the purpose of technical acceptance the Contractor
shall submit the following documents to the relevant
Commission and to the Employer on the occasion of
commissioning the facility:

—  Two copies of as built drawings
—  Compliance certificates and quality statements for

incorporated equipment or functional parts
(assemblies) of devices and equipment containing:

- Results of light engineering measurements
- Compliance certificate on insulation resistance

measurement

- Compliance certificate on the continuity of all
conductors

- Compliance certificate on measurement of
loop resistance in wiring (where applicable)

- Compliance certificate for protection by
electrical separation (where applicable)

- Compliance certificate on the efficiency of
protection against electric shock

- Compliance certificate on earthing and
bonding measurement
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st LUGMC, YOyTCTaBa 3a PYKOBAILE H
ofpiaBHaje, ynoopewa H cn. uHbopMmaumje,
HEOTXO/IHE 3a QYHKUMOHAIHO OIpKaBatLe.

["apaHTHH POK 3a M3BEICHE pajoBE MOYMILE OJl JaTyMa
W3BPLIEHE NPUMOTIPEAjE.

Mepetse u nnahate

Tayna konuuMHa YTpoweHor MatepHjana H ruiahame
yTBphyjy ce Ha OcCHOBY rpaljeBHHCKE KHHMIe M
rpaleBMHCKOr  JHEBHHKA TNOTMHCAHOT O  CTIPaHe
CYMEPBU30PA, ¥ CKIAJLY ca Mpe/MEpOM M Kako To 0100pH
Hansopuu opran npema npojekTy H OBHM TEXHMYKMM
YCIOBHMA.

16.6. TexHWYKH yclOBH 32 TpadoCTaHMULIE

16.6.

- Diagrams, operating and maintenance
instructions, warnings and the like, data for
functional maintenance.

The period of guarantee shall start on the date of
commissioning

Measurement and Payment

The exact quantity of installed material and payment are
determined based on the measurement book and the
construction journal signed by the supervisor, in
accordance with the Bills of Quantities and as approved
by the Engineer in accordance with the Design and these
Technical Specifications.

Technical Specifications for Electricity

Substations

16.6.1. Oniuty ycnosu
16.6.1. General Specifications

TexHH4KH YCNOBH CY CACTABHWM IGO0 YIOBOpHE WM
npojekTHe nokymenrtammje u Hspohau mopa na obesbean
MOTNYHY YCArNaleHOCT Ca HhUMa.

Panoee w3BecTH y CcBeMy mnpemMa TEKCTYAIHOM M
rpaMyKOM ey TpOjeKTa M HA OCHOBY TEXHHMYKHX
MPONKCa ¥ HOPMATHBA 3@ OBY BPCTY HHCTANALM]a.

Ilpe nouerka panosa, M3sohau je obasesan na ce
JICTA/BHO YNO3HA Ca NPOJjeKTOM H Ja CBE cBoje npuMende
H 3anaxama. YKOIHKO HX HMa, G.HaTDBpEMGl[D JOCTaBRH
HanzopHom oprany, nyrem rpalieBHHCKOr IHEBHHKA,

H3meHe u oicTynawka, koja OMTHO YTHYY HA 1aTO pelletbe
CY J103BO/bEHA CaMO y3 NUCcMeHY carnacHoct [Ipojexranta
M cx0HO oj00pewy HamsopHor oprana.

3a ppeme uzrofera panoea M3pohau je aywaH na Boau
JAHEBHHK pajioBa, ca CBHM [0JAllMMA KOj€ OBaKap
AHesHUK npeasuha (rpaheBMHCKH THEBHUK ).

Koa uzpofjersa pajoBa BOAMTH padyHa [a ce He OluTeTe
seh M3BeleHu pajioBl oHOCHO noctojehe HHcTanaumje.

Pymewe  wunam  wTeMORame  apMHPaHO-OETOHCKHX
KOHCTPYKLIMja 32 CBE CIEKTPOMOHTEPCKE pajioBe, cMe ce
BPIIHTH HCK/BYYHMBO Y3 MMCMEHY Cal/lACHOCT HAI30PHOT
opraHa .

These Technical Specifications constitute an integral part
of the contract and design documentation for which the
Contractor shall ensure full compliance.

Works shall be carried out fully complying with texts and
drawings in the technical documentation and the
regulations and norms governing installations of this type.

Prior to commencement of the works, the Contractor shall
peruse the design documentation, give his comments and
observations, if any. and duly submit them to the Engineer
through Building Journal.

Modifications or deviations that may affect the design
solution considerably shall be permitted solely upon a
written consent of the Designer and subject to the
approval of the Engineer.

During the execution of the works the Contractor shall
keep daily records entering all required data (Building
Journal).

During the execution of works due care shall be exercised
to avoid damage to other works and existing installations.

Breaking or chasing of reinforced concrete structures to
make room for electrical works may be done only upon a
written consent of the Engineer.
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16.6.2.

Marepujan u onpema, koja he ce ymorpeGuTH, MOpa
O/IroBapaTH KapakTepUCTHKAMA JaTHM Yy MpPOjeKTyY H
pakehium HOpMAaTHBHMA H CTaHgapauMa.

3a yrpaleny onpeMy W MaTepHjal HEONXOIHO je
obe3deauTH  aeknapauujy npoussohaua o KBaIMTETY
npoussoja u onropapajyhe arecre.

[Mpunukom wuzBoliewa panoBa HMszeohau je myxan ja
COpPOBOAM MEpE 3alUTHTE Ha pamy, a npema Baxehum
NpONKCHMa U HOPMATHBHMA.

Eneprercku Tpancopmaropu

Tpancdopmarop Tpeba a oarosapa CTaHIapaMma 3a
eHeprercke Tpancdopmarope “Hoea koHcTpykumja”
paskehum 01 01.01.1998. roa.

TpanchopmaTop MOpa HMaTH HATIIMCHY MJIOUMILY HA KOjOj
CY PA3roBEeTHO M NOY31aHO MCTIMCAHM CBH OWTHH NOJALH.
Harnucha nnoynua tpeda na je nocTap/beHa Tako Ja ce y
TOKY norona Mory 6e3 temxoha u 6e3benHo MpodHTaTH
Ha 0] HAMHCAHH MO,

Tpancdopmarop ce nocraB/ka Tako, jAa ce omoryhu
Oe30e1HO 1 KO OYHTABAHE KOHTAKTHOT TEPMOMETpA.

Tpaucdopmarop mMopa OMTH Tako AMMEH3MOHHCAH Ja y
TOKY MNOrOHA MOKE MOJHETH CBA OYEKHBAHA TMHAMHYKA M
TepMHYKA HAMpe3ama, a [a NpH TOME HE HacTymne
owmrreliera HIKM NOTopIIaka pajiHe CocoOHOCTH,

Tpancdopmarop Tpeba y nocTpojery Tako NOCTABHTH Jia
He jofje 10 WTETHOr YTHLAja OKONMHE Ha HWETOB PEOBaH
MOrOH, pajiHe KApaKTePHUCTHKE H BEK Tpajatba, Kao M Jia He
MOCTOjH INTETAH YTHIIA] OBE HANPABe HA OKOJIMHY.

Tpancdopmarop mopa OMTH Tako nocTas/beH, ja He aohe
10 yTHUAja wTeTHMX BHOpauMja Ha CcyceAH JEnoBe
noctpojesa  uaM g0 omTefiea  rpaljeBHHCKHX
KOHCTPYKLMja.

[Mpunukom nocrasbama H Yrpaame Mopa ce o0e3benTH
noBosbHO Xnafewe, a JAa NpH TOME Yy NPOCTOpY He
NpoAupy cTpaHa Tena koja OM yrpaheHuM HanpaBaMa
MOr/Ia WITETHTH.

Mopa noctojati MOryRHOCTH ENEKPHMYHOT OJiBajarba
TpaHchopmaropa ol OCTATHX Jienosa
€NEKTPOCHEPIETCKOT MOCTPOjetsa ¥ MOroHY.

VYpehaje 3a samwtuty oa npeontepehicisa, 01 YHYTpalIHHX
WK CNOJBHUX KBaposa Tpeba NpelBHIETH Y CKilaly ca
BEIMYHHOM H OnpeMoM TpaHcdopmaropa.

HuBo 3ByuHe cHare eHepreTckor TpancopMaropa Mopa
butH y cknaay ca cranaapaom CPIIC.H.X1.005.

16.6.2.

The materials and equipment to be incorporated shall have
the characteristics specified in the design documentation
and in the applicable norms and standards.

The Manufacturer’s declaration of quality and appropriate
Compliance certificates shall be provided for such
equipment and materials.

During the execution of the works the Contractor shall
undertake safety measures in compliance with the
applicable rules and norms.

Power Transformers

A transformer shall comply with the standards governing
the “Nova konstrukcija” power transformers, applicable
since 01.01.1998.

A transformer shall be provided with an inscription plate
with essential data legible and reliable inscribed. It shall
be in such a place that the inscribed data can be safely
read at any time during operation.

A transformer shall be in such a position that contact
thermometre readings can be safe and easy.

A transformer shall be so designed that it can withstand
all dynamic and thermal stresses in operation without any
damage or impairment of operating capacity.

A transformer shall be so positioned in a plant that no
external influences may impede its regular operation,
performance and durability and that it will not be harmful
to the environment either.

A transformer shall be so positioned that harmful
vibrations cannot occur in the adjacent parts of the plant
nor any structure may suffer damage.

Cooling shall be sufficient during erection and fixing and
ingress of alien particles that may damage the components
shall be prevented.

An option for electrical separation of a transformer from
other live parts shall exist.

Appliances for protection against overload current and
internal and external faults shall correspond to
transformer size and equipment.

Sound level of a power transformer shall comply with
SRPS.H1.005 standard.
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16.6.3. Pa3spoaHa MoCTPOjetha BUCOKON M HUCKOT  HarnoHa

Bpara n nposopu y noctpojery Mopajy OUTH 01 MeTana u
MOpajy Ce OTBAPATH HAMO/kE,

Oteapare BpaTa ca YHYTpalllke CTpaHe Mopa OWTH Nako
u3BoBHBO Oes yroTpede anara WM K/byYa.

Huje no3pobeHo y NpocTopHjH TpadocTaHHle YBOJIHTH
JIENOBE MHCTANALM]E Tpejatba, BOAOBOMA, KaHanU3alHje u
C/IHYHHX.

Cee nocehe koHCTpykuMje amapata u ypehaja mopajy
OHTH 0/1 METANA WK APYTOT He3ana/kUBOrMaTepHjaa.

Pactojame 3aTHTHMX Tperpajga OJHOCHO Mpeuara o
Jenosa KO_iH CY NOCTaB/BEHH H3Aa HMX, a Halase ce noja
HanoHoM Tpeda 1a u3HocH HajMare 500 Mm.

Ha ynasuum Bpatma  TpadocTaHMLe  MOCTABHTH
HATIMHCHE Taﬁnnue H TaﬁHHLle 34 YNO30peHe HA OIMacHOCT
“BHCOKHM HaMoH — OMACHO M0 JKHBOT

henuje BHCOKOT HaMoOHA MOPAjy HMATH TIPUKA3AHY CIENY
meMy M Mpo30p ca Npe/iihe CTpaHe.

Cse pyvHle 3a MOroH PacTaB/baya W NPeKHaaua Mopajy
OuTH M3paH henMja HIKH HA HENOKPETHOM JENy Mpelthe
crpaue henuje.

Cee MeranHe KOHCTpYKuMje (Bpara, OKBHMp, Hocaye
KOHCTPYKUMjEé  MTA.)  Mopajy OMTH  MNpeTxomHo
MHHHM3MpaHe, oaHocHo 3amTHheHe, a notom obojeHe
MacHOM nak 60joM. BlnokoBe BUCOKOT HANOHA W Pa3BOIHY
Tabny HUCKOT HaroHa 060juTH HcTOM GojoM.

CBH e/IeKTPHYHH BOAOBH K0 LITO CY: CADHpPHHULIE, BOAOBH
3a NPUK/BYYAK arnapara u onpeme mopajy 0utn obojeHu y
ayxy nocrojefiux nponuca, 1 To JI1 dasa xkyrom, J12 dasa
seneHom, JI3 daza mybuuactom, H Boa Genom, a Boa 3a
y3EMJBEHE LIPHOM Ca KOCHM OeNuM npyrama.

H3nan Bparta ceaxe fie1Hje NOCTaBMTH HATIIHCHE MIOYHMLIE
ca 03HakoM Hamese hemwje. Ha paseoamoj Tadnm 0,4 kV
NOCTABMTH NIOYHMLE CA HAZMBOM CBAKOI M3BOJA M MEPHOT
HHCTPYMEHTA.

[loma paseoga, henmje u ocrane enemente Tpeda
00eNeKUTH 0AroBapajyiUM HATNMCHUM TUIOYHLAMA M
03HakamMa npema npojekty M3pohawa W noaHetH
HanzopHoM oprady Ha ono0perse.

CBH KabNOBCKM JOBOJAH M OJIBOJM BHCOKOI H HHCKOT
HanoHa Mmopajy OHTH O3HA4YeHM ONOBHOM IUIOMMLOM Y
By oOyjMHLIE npeMa HaMeHH, BpeTd Kabia 1 Ha3MBHOM
HAMOHY.

16.6.3. High and Low Voltage Switchgear

Doors and windows shall be metallic and open outwards.

Opening door from inside shall be easy without a tool or a
key.

No pipes for heating, water supply and sewerage and
similar may be taken into transformer station.

Supports of devices and appliances shall be made of metal
or other non-flammable material.

The distance of protective partitions and ledges of some
live parts behind them shall not be less than 500 mm.

Notice boards and warning plates “High voltage — danger”
shall be placed in the transformer station.

High voltage cubicles shall be provided with blind
diagram and a front window.

Operating levers for isolators and circuit breaker shall be
fitted outside of the cubicles or on its front fixed wall,

Metallic parts (doors, structural supports) shall be first
coated with red lead and then painted with oil paint. High
voltage blocks and low voltage distribution board shall be
painted in the same colour.

Colour identification of electrical installations such as:
busbars, connecting wires for appliances and equipment
shall comply with applicable regulations, L1 phase —
yellow, L2 phase — green, L3 phase — violet, N wire —
white and the earth wire black with white stripes askew.

Inscription plates indicating cubicle use shall be fixed
above door to each cubicle. The 0.4 kV distribution board
shall be provided with plates giving names of each
tapping and measuring instruments.

Switchgear bays, cubicles and other elements shall be
provided with appropriate inscription plates and marks as
designed by the Contractor and submitted for the approval
of the Engineer.

All incoming and outgoing high and low voltage cables
shall bear a lead plate, clip-shaped to show use, kind and
voltage of a particular cable.
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16.6.4.

Mepuu oncer anapara MHCTpyMeHara mopa Outh Behu 3a
20% o1 HA3WBHE BPEHOCTH.

Ha cBum xabnoeuma mopa OMTH M3BpLIEHO ofenekaBare
MoCTOjaHHUM 03HaKkama ceake dase Ha NojeIHHHM KHIaMa
kabna.

CexynjapHa cIpyjHa Kona wMepHMX TpaHcdopMatopa
MOpajy C€ Y3eM/BUTH HEMOCPE/HO Ha Cre3abkama
TpaHcthopMaTopa.

CBM MeTalHM [ENOBM nOCTpojera, henwmje, Hocehe
KOHCTPYKUM]jE, KOMaHIHE pyduue, KylHinTa, anapatd
CBH METANHM JENOBM ca Kojuma je moryh nomup npm
NOCTYKHBAMKY, @ KOJM HOPMAlHO HHCY M0 HAMOHOM,
MOpajy OHTH BHJUBHBO NPHUKIBYEHH MOCEOHOM TPAKOM Ha
3AIUTHTHO Y3eM/betbe TpadocTanuLe.

Meranue py4ke, TOMKOBE M CIH4YHO He Tpeda mocebHO
Y3EMIBUTH ako c¢y jo0po mnpoBogHO Be3aHH ca
Y3eMJbEHHM anapaTuma.

YKONMMKO ce paaM O 3YIM4acTUM MPeHOCHMa — CIojeBUMa
OHJIA CE TH JIeNI0BH MOPajy NPHK/BYYNTH Ha BOJ
3aTHTHOT y3emibera y TC.

Papu wmoryhHOCTH nepHoaMyHE MpoBEpE BEIMYHHE
OTMOPHOCTH  y3embetba,  00aBE3HO  NPEABHAETH
moryhiHocT oaBajama Be3a moMohy HCIHMTHHX CIIOJHHMLIA.

Bogorn y3emmewa y ofjexkTy Mopajy OMTH BHIBBH
NOonoMEHH no 3M0Yy, Ha JpKaduumMa, Ha I[IpOnHCHOM
pacTojarky 0J1 JIe/IoBa KOji ¢y noa HanoHoM. OBH BOJOBH
mopajy duth obojenn UpHOM 60jOM ca monpeyHuM Geaum
npyrama.

Csa crojHa MecTa y3eMJbeH:a KOja JIeKe Y 3eMBH Mopajy
Outy 3amTHhieHa 01 KOpO3Hje MOY3IaHUM CPEACTBHMA,

[Tocne 3ABPUIETKA CBHX panoBa [MPOBEPHTH MEpPCHEM
BPEJIHOCTH  NpefiasHe  OTIOPHOCTH  PAacnpocTHpama
y3eMJbHBAYa.

Ilpunukom mnocnyixuBama Mopajy ce ynorpelibaBaTh
TYMEHE DPYKaBWLE, 4YM3ME, M30TALMOHO MOCTO/BE M
H30J1aLMOHA MOTKA, CBE aTECTHPTAHO 32 Hamo 20 kV.

Kabnosu y Tpadocranuim

IMonarate BHCOKOHAanmoHcKMX KanoBa M M3pana
kabJIOBCKHMX CMOJHHLIA MMA CE H3BECTH Y CBEMY IpemMa
BakeHM MPONUCHMa W YNYTCTBHMA Npou3Bohaya.

OmoTaun n apmarype kabnoBa MOpajy ce y3eMJBMTH Ha
ofa kpaja.

16.6.4.

Instrument measuring range shall by 20% be greater than
their nominal rating.

Each phase conductor shall be provided with durable
markers in all cables.

Secondary circuits in metering transformers shall be
earthed direct on transformer clamps.

Metal parts in cubicles, support structures, control levers,
housing, appliances and other parts that may be
unintentionally touched in operation, not normally under
voltage shall be visibly marked with special strip used for
protective earthing in the transformer station.

Metal levers, wheels and the like need not be separately
earthed if they are bonded to earthed devices.

Gear transmissions if any shall be connected to protective
earthing in the transformer station.

For the purpose of periodical checking of earth resistance,
test joints shall be envisaged for disconnection.

Earth wires in building shall be laid visibly on walls, on
supports at a specified distance from live parts. They shall
be black with cross white stripes.

All buried earthing bonds shall be protected against

corrosion with reliable agents.

Upon completion of the works, transient earth propagation
resistance shall be measured.

Rubber gloves, boots, insulating bases and rod tested
under 20 kV voltage are obligatory.

Cables in Transformer Station

High voltage cables shall be laid and joined in compliance
with applicable regulations and the manufacturer’s
instructions.

Cable sheaths and armour shall be earthed at both ends.
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16.6.5.

VY TpadocTaHnuy Ha cBakoM KaOy ceé MOpPajy NMOCTaBHTH
o0yjMHLIE ca HA3HAKOM PAJHOr HANOHA, TN, Mpecexka
kabna ¥ roJIMHOM foJarama.

Ha cBum kabroruma mopa OuTH M3BpicHO “(azopare”,
ofenexasame NOCTOjaHMM O3HakaMa cBake (ale Ha
nojeAMHUM Aunama kabna, 30or onacHoctd aa aohe o
npoMeHe cMepa 00pTHOT NoJba.

OcTtana onpeMa
Y TpaocTaHHLM, HA M0JECHOM M JIAKO YOUJBHBOM MECTY
MOCTABHTH:

jeanononuy memy TpanchopMaropeke CTaHuue ca
OCHOBHHM TOJIAIIMMA O OTPEMH,

YIYTCTBO 32 PYKOBAILE H OIPIKaBAILE,

YOYTCTBO 3a npyskawe npee nomohn nospehenuma
0J1 eNeKTHYHE CTIpY]e,

YIYTCTBO 3a ratlieise Nokapa,
03HaKY 3aIITHTE 0/1 ONACHOT HaNoHa J0Mpa,
ONOMEHCKe Tabnuue,

KILHTY nipernena u pesusuje TC.

16.6.6. 3aBpiliHK YCIOBH

Hzsohau npepaje HanzopHoM opraHy NOTNYHO 3aBpIICHH
HCIIHTAHH ENIEKTPOCHEPreTcKH 00jeKar ca MNoJemeHuM
ypehajuma 3a 3alTHTY W YIIpaBJbakbe, & MyTeM TEXHHUYKOD
npernena.

H3zsohau je my»aH Jla eNeKTPOEHEPreTCKY 00jeKaT A0Be/1e
Yy HCNpaBHO cTame no npumendaMa KOMHMCHje 3a
TEXHUYKH nperne, Oe3 npasa HakaHaue.

IMpunukom Texnuukor npernesa Mseohau je nymxan na
HOCTABH KOMHCHjH 34 TEXHHYKH Nperneil, a NnpHinKoMm
npumonpeaaje 00jeKkTa 1a npe/ia HHBECTHTOPY:

/1Ba MPUMEPKa MPOjEKTa U3BEACHOT 0DjeKTa

arecTe M JeKiapauMje © Keanutery yrpabene

onpeme HIH (GyHKUHMOHATHUM NEenoBHMA
(cnorosuma) ypehaja u onpeme.

—  JIOKYMEHTALM]Y KOja Caapiu:
- ATtecre 0  HCIMTHBambMMAa  (THIICKA M

nojeauHavHa) onpepme H Bezay TC.

- HenutuBake u nogewmaeame 3amthre y TC,
NpPEernes onpemMe 1 Be3a 3a U3jlapaibe Halasa o
MCIIPaBHOCTH,

16.6.5.

16.6.6.

Each cable in transformer station shall be fitted with clips
inscribed with working voltage, cable cross sectional area
and year of laying.

Each phase conductor shall bear durable marks since a
dangerous event such as change in rotary field direction
may occur.

Other Equipment

In a transformer station at a suitable and visible place the
following documents shall be available:

Single pole diagram for the substation with general
data for the equipment .

Operating and maintenance instructions ,

Instructions for administering first aid to
people due to electricity,

injured

Fire fighting instructions,
Protection against dangerous touch voltage,
Warning notices,

Records of reviews and audits.

Final Requirements

During the technical inspection the Contractor shall hand
over fully completed and tested electric facility with
adjusted protective and control devices to the Engineer.

The Contractor shall get the electrical facility ready for
proper operation by incorporating comments of the
Technical inspection Commission without right to any
compensation.

For the purpose of technical acceptance the Contractor
shall submit the following documents to the relevant
Commission and during commissioning of the facility to
the Employer:

Two copies of as built drawings

Compliance certificates and quality statements for
the incorporated equipment or functional parts
(assemblies) of devices and equipment,

Set of documents containing:

- Compliance  certificates  (typical and
particular) for the equipment and bonding in
transformer station

- Test certificate on adjusting protection for
safety in transformer station, inspection of
equipment and bonding for the purpose of
issuing a compliance statement
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- AtecT 0  Mepewy  OToOpa  MeTke
HHCTATALMOHUX BoAoBa ( no notpedu )

= ATecT 0 CqJHKaC]lOCTH JENOBaka 3allTHTE 010
eNEKTPHYHOT Y1apa

- ATecT © Mepewy OTnopa y3emJbeHma M
ranBascke noseszaHoctd y TC.

- Illeme, ynyTCTEBA 38 PYKOBAH:E H OJpIKaBaE,
ynosopewa W ciauune  uHdopmaumje,
HeonxonHe 3a GyHKUMOHANHY eKcIioaTalm)y
H OIP/KABASE.

["apaHTHH POK 3a W3BCJCHE PAJOBE MOYHILE O AaTyMa
W3BPIIEHE NpUMONpeaaje.

Cepe wT0o HHje cneuMpHUMpaHe OBHM  TEXHHYKHM
yCNoBMMa, a Y Be3d je ca ofjektom Ouhe nedunmcano
ycinoBuMa yroeopa Ha penauuju Musecturop — M3sohau u
noaneske onodpewsy HagzopHor oprana.

Mepese 1 nnahame

Tauna xonuuuHa yTpoweHor martepujana u nnahame yrephyjy ce
Ha ocHoBy rpafleBMHCKe KibMre M rpaheRHHCKOr JHEBHHMKA
NOTAKCAHOT Ol CTPAHE CYMEPBH30pA, Y CKIAay ca MpeAMepoM M
Kako TO ono0Opu HanzopHu opraH npema NpojeKTy M OBHM
TEXHHYKHM YCII0BUMA.

- Compliance certificate for measurement of
loop resistance in wiring (where applicable)

- Compliance certificate for the efficiency of
protection against electric shock

- Compliance certificate for earthing and
bonding measurement

- Diagrams, operation and maintenance
manuals, warnings and the like, information
necessary for functional operation and
maintenance.

The period of guarantee shall start on the date of
commissioning,

Anything unspecified in these Technical Specifications
but related to the structure shall be defined in the
conditions of contract between the Employer and the
Contractor and shall be subject to the approval of the
Engineer.

Measurement and Payment

The exact quantity of installed material and payment are
determined based on the measurement book and the
construction journal signed by the supervisor, in
accordance with the Bills of Quantities and as approved
by the Engineer in accordance with the Design and these
Technical Specifications.



6F8 on 38S

Jaeno npemysehe , ITyreu CpOuje” Public Enterprise - Roads of Serbia
TexHHUYKH YCIOBH Technical Specifications
Mornasmwe 17: Mamnncke HHCTAIAUHje Section 17: Mechanical systems
IMornas/se 17 Section 17
Mamuncke HHCTANAIHje Mechanical systems

Cadporcaj Contents

Hacnos Title Cmpana/Page
17.1.  uzen arperat 17.1. Diesel generator set

2
17.2.  KpoBHH BeHTHIATOP 17.2.  Roof fan 7
17.3. Mna3zHu BeHTHIATOP 17.3. Jet fan 9




Jaeno npeaysehe , [Tyresn Cpbuje”
TexXHHYKH yCIIOBH
IMornas/se 17: MammHCKe HHCTANALMjE

8FI oa

PN 4
ges
Public Enterprise - Roads of Serbia

Technical Specifications
Section 17: Mechanical systems

17.1. Juzen arperar

1.-

Enextpuune Mawmmnue ca nmpunaaajyhiom npubopom
Tpeda 1a UCIyHaBajy CaBpeMeHe YC/IoBe 3a rpaljerme
CIEKTPHYHHX MallHHA H 34 3alITHTY Ha pamy.

Cpaka MallliHa MOpa HMaTH HATIHCHY IIOYHLY Ha
KOjOj CY MOCTOjaHO M YMTKO YDENemeHH OCHOBHH
KApakTepHCTHYHH MojauM o MamuHd, Harnucha
nnouHua Tpeba Oa je TAaKo NOCTaB/beHa Ja ce
nojalM Ha 1Oj MOTY M 3a Bpeme pana Oe3 temxoha
NpOYMTATH,

Mamuna Mopa OMTH AMMEH3MOHMCAHA Tako Jia
Moae Oe3 omrreherwa wnu noropimama NOroHCKHX
cnocoGHOCTH MOAHETH CBA HaNpe3amka Koja ce Mory
NOJABMTH TOKOM [MOrOHA MOCTpOjera y uMjeM je
CACTABY .

MawmHa Mopa GMTH nocTaBkeHa M yrpahiena Tako
J1a ¢y OTKJIOHEHH MOTYRH INTETHH YTHLIAJH OKOMUHE
H4 HEH [OT0H, BEK Tpajaka W Ja je CIpeueHo
IITETHO fejeTBO  MammHe (Bubpauwje, Oyka,
TOMIOTA, BapHHYEHE, TOXKAp) Ha CycelHe [eloBe
NOCTPOjetba H OKOMHHE.

Mamuna Mopa OMTH Ol OKOJIMHE W30/0BaHa paau
crpevaBarba MpPeHOLIeha MeXaHHYKWX BHOpalmja,
KOj&é MOry TpOY3POKOBATH CMETHE Y IOToHY
MOCTPOjeH-a MM HEMOBO/BHO YTHULATH HA NENOBE
KOHCTpYKLMje nocTpojerka. [lpuK/bydeHH BOIOBH
Mopajy OMTH H3BEIeHH Tako ja Mory 0e3 omTelicma
H3pKATH  Hanpesawa [POY3pOKOBaHA  PajioM
MalHHE.

MMonoxaj u HauuH yrpaHeama mamwube Tpeda na
omoryhie weHo HecMeraHo xnaheme. Pacxnaauu
ypehaju Mopajy OuTH M3paheHH M MOCTAB/BEHH TAKO
Ja Yy MallHHYy HIIH BEeHE OCET/BMBE [IE/I0BE HE MOTY
ca pacxXJlaiHuM CpeACTBHMA 1A NpOoJpY CTpaHa Tena
K0ja OM yrpo3una rnorou.

Mopa ©OutH obe3belien Hecmeran M Oesbenad
MPUCTYN 0 cBUX ypehaja Ha MalIMHU KOjE Y TOKY
noroHa Tpeba MONCIIABATH, OAPKABATH WM
KOHTPOJIMCATH.

JlenoBH  KOHCTPYKUHMjE MOCTpojema, Oumo gda
NpHNaaajy camoj MAallMHE MITH OKONHHH, HE CMEjy
YTHUATH HA CMaCHE CACKTPHYHE H30710BAHOCTH
noTpedHe MAIIHHH,

Hanpapama 3a 3aITHTY 0] €NEKTPHUHOI M
MmexaHuukor npeontepehema Tpeba cnpeunTH
Halpe3arme MallHHe Y MOroHY MPEKo J03BO/LEHHX
rpanuua. Mopajy nocrojati u Hanpase koje he
ayTOMATCKHMM HCK/BYHUEH:EM HIIH KPATKHM CrajarbeM
OrpaHH4uTH 00HM pazapama MallHHE Y Cayuajy
HEHOI KBapa.

Diesel generator set

1.-

Electrical machines with accessories shall meet
state-of-the-art  requirements governing  their
building and safety at work.

Each machine shall have an inscription plate
showing durable and legible main ratings. It shall be
placed in such a position as to be easy to read during
machine operation.

Each machine shall be so designed to withstand
stresses that may occur in the plant in which it is
incorporated, without damage or deterioration of its
operating capacity.

Each machine shall be so positioned and fitted to
eliminate any harmful impacts from its environment
on its operation and service life, and to prevent
harmful impacts of the machine (vibrations, noise,
heat, sparks, fire) on adjacent parts in the plant and
environment.

Each machine shall be isolated from the
environment to prevent transfer of mechanical
vibration that may interfere with plant operation or
affect its parts. Any connections to it shall withstand
stresses due to machine operation without damage.

Proper cooling shall result from the machine
position and fitting. Cooling devices shall be
designed and positioned so that no alien particles
borne with cooling agents can get in its sensitive
parts and compromise operation.

Smooth and safe access shall exist to all mechanical
devices that will need adjustment, maintenance or
monitoring during operation.

No parts of the plant whether appurtenant to the
machine or its environment may adversely affect
and reduce the necessary electrical insulation of the
machine.

Devices ensuring safety from electrical and
mechanical overload shall prevent machine stress in
over and above permitted limits. Therefore devices
shall exist that will automatically switch off or short
circuit the machine to limit the extent of its
destruction in case of a defect.
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10.-

16.-

17.-

20.-

Jenosn mox HanmoHoM M 0OpTHH JIENOBHM MalllMHA
Mopajy OuTi 3amTuhieHn 01 CIy4ajHOr 10aupa. AKo
TakBa  3aITHTA  HHjEe  OCTBapeHa  CaMoM
KOHCTPYKLMjOM MawmuHe, Tpeba je obGe3bemutu
u3bopoM noaokaja MammHE npH  yrpahueamwy,
HauMHOM yrpaluBama WIH NOCEOHHM JIOMYHCKHM
Mepama.

Ypehajuma 3a  cHrHanM3auMjy, MEpeme M
ynpas/pame Tpeba omoryfiMTH HeomxoaaH YBMA Y
MOTOHCKA CTakba CBAKE MAIlMHE Kao M pery/Hcame
MOroHa KpeTaka H 3ayCcTaB/bakha MalllHE.

Bpcra u obum ypehaja u3 npetxoanor unaHa tpeba
Ja oaropapajy notpefama MOroHa, 3aBHCHO 0
BEMHUYMHE H 3HAYaja MallHHe,

IMonoxkaj u Haumn yrpaljueama ypelaja Mmopa GHTH
TaKaB Ja Ce HAI30P, PYKOBAE U 0JIpiKaBarbe MOTY ¥
TOKY moroHa BpmuTH 6e3 Temkoha u Ge3bento.

Chara u HanoH 3a nomoliHa MOCTpojera, Kao M
TpajHa M BPIIHA CHAra MpH YK/bYYelY HHXOBHX
noroHckux ypehaja W nomMohHOr OCBET/bEMHA,
ompelhyjy ce W JMMEH3WOHMIIY Tipema moTpedama
OJIHOCHO MOCTPOjEmbY.

Hanon nomohuux ypehaja Ha cMe GUTH M3HATL HUTH
HCMOJ JIO3BO/BEHE TPAHMLIE 32 MOKPETahe M MOroH
YKJIOMHHX u apyrux ypehaja. Ilpm wu3bopy
JIMMEH3H]a NpOBOJHMKA Tpeba BOJMTH payyHa o
najly HarnoHay BOJIOBMMA.

Onpoau 3a  norTpolade, KOju HE npHNanajy
nomofinkum ypeljajuma nocTpojema, anu ce Hanajajy
M3 MCTOr CTPYjHOr M3BOPA, MOpajy WMarH nocebHe
OCHrypaue.

Tlpeo cTaB/bame y MOrOH MOTOPA Ca YHYTPAIIHHM
caropepambeM, Kao H HHXOBO CTaB/BaHLC Y MNOroH
nocne peBM3Hje M peMoHTa, Tpefa BPIIMTH Noj
HaI30poM oaroeapajyher kBaHdHKOBaHOT
PYKOBOAMOLIA.

AKO YNYTCTBOM HHje ApyK4Hje ojpeleHo, peBu3ujy
MOTOpa ca YHYTpalllUM caropeparsem Tpefa
cnposoaut  mocie 2000 o 3000 noroxckux
4acoea.

MoTop ca yHYTpawbHM CaropeBameM KOjH je y
XJIAMHO] Pe3epBH MOpa CE OJIPHKABATH Y HCIIPABHOM
CTalky Kao Ja ce Hanasd y norody M tpeba ra
TIOBpEMEHO nywrary y pan npobe. [lpu gyxem
CTajaky MOTOp C& MOpa KOH3EPBHPATH IpeMa
YHNYTCTBY npou3soljaua.

CBM MHCTPYMEHTH, MAHMIY/IATHBHH OPraHu M CI.
mopajy OuTH BuaHO 00ENEKEHH HATIIHCHHM
rnjiovuuama Wi OpojeBMMa  KOjH  OATORapajy
o0eneKapamy ¥ eMama ¥ YIyTCTBY.

19.-

20.-

Live and rotary parts shall be protected from
accidental touch. If such safety has not been
provided in the machine design then its position
shall be properly chosen or specific additional
measures shall be undertaken.

It will be possible to gain an insight into the
operating condition of each machine via signalling,
metering and controlling components and regulate
machine startup and shutdown.

The type and range of the components mentioned in
the preceding article shall meet the plant
requirements and correspond to the size and
importance of the machine.

The components shall be so positioned and fitted
that monitoring, handling and maintenance can be
done during operation without difficulties and with
full safety.

Power and voltage for service components as well as
constant and peak power at the moment of switching
on the driving gear and emergency lighting shall
have the values required.

Voltage of service components shall neither be
above nor below permitted limit value required for
startup and operation of switching and other units.
Conductors shall be selected after a consideration of
voltage drops in electrical lines.

Cables outgoing to loads that do not belong to
service components in the plant but are fed with
power from the same power source shall be fitted
with own fuses.

First startup of an internal combustion engine and
restart after inspection and overhaul shall be
supervised by a qualified supervisor.

If not otherwise stipulated in the instructions an
internal combustion engine shall be inspected after
2000 to 3000 hours of operation.

An internal combustion engine in cool reserve shall
be maintained in working order and shall be put in
trial operation from time to time. If the engine will
stay ineffective for a long period it will have to be
conserved as instructed by the Manufacturer.

The instruments, handling units and the like shall
bear visible inscription plates or numbers which
correspond to the identification pattern and diagrams
contained in the instructions.
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21.

22.

23.-

24.-

25,

26.

27

28,

[Tpe u nocne cBake peBH3Hje M PEMOHTa MOTOpA ca
VHYTpAIILHM CaroperarseM, MOpajy ce H3IMEPUTH U
KOHTPOTHCATH KAPAKTEPHUCTHYHH 3a30PH MOTOPA.

Y TOKY MOroHa TreHepaTopa HIH CHHXPOHOT
KOMMEH3aTopa  MOpajy ce  KOHTPONHCATH H
PErHCTPOBATH BENMHMHE Koje omoryhaeajy cranHo
npaliele UCIIPABHOCTH paja K CTaka MalllHHe.

Bubpauuje ocosune Mammnne (yABOjeHa aMIIMTYa
TIPOMEHE OCHOBHOI TOJIOkKaja) He cMmejy OuTH Behe
on Hajsehux Jo3eo/seHHX BuOpaumja koje  je
nponucao npoussohay.

3a reHepatope W CHHXpOHE  KOMIEH3aTope
J03BOBEH  je  TpajaH  MOroOH ¢a  CIpyjHOM
HEeCHMETPHJOM Yy rpaHHuaMa HajBelie no3Bo/beHe

HECHMETPH]e KOje je nponucac npoussohau.

Otnop m3onauuje noOyaHOr Konma reHepaTopa Wi
CHHXPOHOT KOMIIEH3aTopa He cMe OMTH Mawh on
BPEIHOCTH KOJy Jje nponmMcao mnpousBoljau.
IMpoussoljau nponucyje M HAYMH Mepewa OTNOpa
W30auMje, BPEMEHCKH MEPHOA Y KOME C€ BpLIH
Mepeibe, HAMOH MErOMETPa H BPEHOCTH HAjMamHX
oTnopa H3onauMje Ha oapelieHo] TeMnepaTypu
HamoTaja. OeM mojaum Tpeba fa Cy HaBeleHH Y
YIYTCTBY 32 [IOTOH W PEMOHT MAIIHHA,

OTnop wM30nalMje HAMOTaja cTaToOpa reHepaTtopa
HITH KOMIIEH3aTOpa Tpeda NEePHOIHYHO
KOHTPOJIHCATH MpeMa nojauuMa npoussohaua
HaBEJEHHM ¥ YNYTCTBY 3a NOrOH MamuHe. AKO
TAKBH TMOJALM HENOCTAjy, HM3MEPEHE BpPEJHOCTH
oTnopa Tpeda YNOpEaAWTH ca Pe3yNTaTHMa KojH ¢y
Ha MNpHONHAKHO MCTHM TeMneparypaMa HamoTtaja
J0OMjEHH paHHje M NPWIMKOM MpPBOI CTaB/bakba
MaIlMHA Y MOroH. AKO OTMOpP M30MalMje 3IHATHO
omaame, MamuHy Tpeba mnoasphu pesmsujn  a
€BEHTYAIHO H PEMOHTY.

AKO je IenoBaa 3alTHTa 01 YHYTPAIbLHX KBapoBa
M 3KO je JOLITe 10 ayTOMATCKOT MCK/BYYeH:a M3
NOroHa, MallMHA CE HE MOJKE CTABHTH Y MONOH Npe
HEro WTO CE HCMHTA Y3POK JEN0oBawka, npoHahe u
OTKIOHH KBap. Hanor 3a MOHOBHO MOKpeTarbe
MaliHHa Jiaje cTpy4Ho nHue oapeheHo on crpaue
KOPHCHMKA. AKO j& N1e10Bana 3aTHTA Of CMOBHUX
KBApoBa (NpEeKOCTpYjHA 3alITHTa, 3alUTHTA OJ
npeontepefieha, MPEHANoOHCKa 3aWITATA M CIL),
MAllMHA CE MOXE, M0C/e JIETA/LHOr [pOBEpaBaha
Y3pOKa PearoBara 3allTHTE H JIOHETOT 3aK/byuKa Ja
Jj€ 3aTHTa NpPaBMIHO pearoBala Kao CeKyHJapHa
3aUITHTA, MOHOBO CTABMTH Y TMOIOH YKOJIHMKO HE
MOCTOJM OMACHOCT 01 MOHOBHOT PEAroBara
3ALITHTE W YKOTHKO MaluHa Huje omrrehena.

Il'eHepatope M CHHXpPOHE KOMIEH3ATOpE KOJH Ce
Hanase y XnamHoj pesepBu Tpeba KOHTPOMHCATH H
OIpHABATH ¥ HCNIPABHOM CTaH:y Ka0 W Yy MOTOHY.

21.-

22.-

23.-

24.-

25.-

26.-

27.-

28.-

Prior and after each inspection and overhaul of an
internal combustion engine, all critical clearances
shall be measured and checked.

During the operation of a generator or a synchronous
condenser the values that enable constant monitoring
of operation and condition of the machine shall be
monitored and recorded.

Machine axle vibrations (doubled amplitude of
position changing) shall not exceed maximum
permitted vibrations specified by the Manufacturer.

Generators and synchronous condensers may
continually operate under asymmetrical voltage
within maximum permissible asymmetry range
specified by the Manufacturer.

Insulation resistance of the excitation winding in a
generator or synchronous condenser shall not be
below the value specified by the Manufacturer. The
Manufacturer will also state insulation resistance
measurement method, time intervals, megohmmeter
voltage and minimum insulation resistance values at
required winding temperature. These data shall be
available in the manual for operation and overhaul
of machines.

Insulation resistance of the stator winding in a
generator or synchronous condenser shall be
periodically checked against the data indicated in the
operation manual provided by the Manufacturer. In
the absence of such data, measured resistance values
shall be compared to results obtained earlier at the
winding temperatures nearly identical, and at the
moment when the machine was started for the first
time. If the insulation resistance drops significantly
the machine shall be inspected and possibly
overhauled as well.

If internal safety system responded and an automatic
shutdown took place the machine will not be
restarted before the cause of such safety response
was examined and defect found and remedied. A
restart order shall be given by a skilled person
nominated by the user, If safety from external faults
(overcurrent, overload current, overvoltage and the
like.) responded, the machine can be restarted only
after a detailed check of the causes such response
and after a conclusion that the safety system
properly responded as secondary protection, except
in the case when there is a risk that the safety system
will respond again or the machine is damaged.

Generators or synchronous condensers in cold
reserve shall be inspected and maintained in proper
working conditions as if they are in operation.
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TEXHHYKA CIIEIHOHUKALIMJA
CranaapiHe KapaKTepHCTHKE

- I[poussoljau / mozen

- Pacnopen uununaapa

- Panna sanpemuna

- YHyTpallikH NPeUHHK LWJIHHIPA U X04

- CreneH koMnpecuje

- HomuHanua yraona dp3una (o/MuH)

- Bp3uua kauna

- Makc. pezepBHa cHara MpH HOMHHAJIHO] YTaoHO)

Op3uHn :
- Perynucame dpexseHLMje, YCTALEHO CTAE
- CpenmbH e(heKTHBHH NIPUTHCAK

. Perynarop: Tun

HzaysHu cHCTEM
- Temneparypa Ha u3nasy
- [poTok M3yBHHX racopa

- MakcumanHu MOBPAaTHH NPHTHCAK

Cucrem ropusa
- 110% (pe3epsua cHara)
- 100% (npumapHe cHare)
- 75% (npuMapHe cHare)
- 50% (npumapHe cHare)

- Make. NpoTOK MyMIE 3a FOPHBO.

Cucrem 3a ybe
- VKYIHH KanaluuTeT 3a ybe ca huirepuma

- [NpuTHCcaK y/ba, HUCKH, Y MPa3HOM XOdy

- TIpHTHCAK YIbA MPH HOMHHAIHO] YTa0HO] Bp3uHK

- [MoTpoutka yba npu ontepehemwy oa 100%

- Kanauurer kaprepa 3a yibe

TonnoTnu Guaanc
- Qngoliere TOMMOTE NPEKo H3AYBHOT CHCTEMA

- Tonnota ocnodoljena y OKOMHHY

- Ongohjerse TOMNOTE NMPEKO PacXNagHor CPeicTsa

PERFORMANCE SPECIFICATION

Standard Features

Manufacturer / Model
Cylinder Arrangement
Displacement

Bore and Stroke
Compression ratio
Rated RPM

Piston Speed

Max. stand by Power at rated RPM

Frequency regulation, steady state
BMEP

Governor ; type

Exhaust System

Exhaust temperature
Exhaust gas flow

Max back pressure

Fuel System

110% (Stand By power )
100% (of the Prime Power)
75% (of the Prime Power)
50% (of the Prime Power)

Max. fuel pump flow

0Qil System

Total oil capacity w/filters
Oil Pressure low idle

Oil Pressure rated RPM

0il consumption 100% load

Qil capacity carter

Thermal Balance

Heat rejection to exhaust
Radiated heat to ambiant

Heat rejection to coolant
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¥Yeue Bazayxa
- Makc. orpaHHuere ycHca

- TlpoTok Basmyxa y MOTOPY

CHeTeM pacx/aaHOT CpeicTBa
- KanauureT xnanmaka 1 MOTOpa
- Makc. Temneparypa Boje
- Temneparypa Boae Ha u3nazy
- CHara peHTHNIATOpA
- [Tporok Bazayxa Ha BeHTHIATOPY 03 OrpaHHYCH:a
- JlocTynHo orpaHHyerse NpoOTOKA Ba3yxa
- Bpcra pacxnaaHor cpeicrtea

- Tepmoctar

Hupo emucuje 3arahupaua
- Yectuue
- Co
- NOx

- HC

MOTBPJA IPHJEMA

Henopyka mopa aa 6yne y cknaay ca:

= TexHHYKHM nojanymMa 3a Q3¢ arperart 1 3a
anTepHaTop

- Llprexuma nusen arperara

- Jexnapaunjom EK o ycarnameHocti

- Ceprudmkarom o paiHUM KapakTepHCTHKaMa
- CeptudukaroM o 0cnocob/EEHOCTH

- TloTBpaoM 0 HCHIMTHBAKY arperara

- Tlorspnom o ypaBHOTekewY / BHOpaLMjamMa

- T'apaHTHUM JTHCTOM M

- Tlorepaom o nopexmy

Mepese

HMcnopyxa y cknaay ca yropopom i GpojeM HCropydeHnx
KOMasa.

Che KapakTepHCTHKE MOpajy OUTH TecTHpaHe ¥ cKiany ca
[MoTepaom 0 HCNMTHBALY arperara

Air Intake
- Max. intake restriction

- Engine air flow

Coolant System
- Radiator & engine capacity
- Max water temperature
- Outlet water temperature
- Fan power
- Fan air flow w/o restriction
- Auvailable restriction on air flow
E Type of coolant

- Thermostat

Emissions Level
- PM
- CcO
E Nox

- HC

ACCEPTANCE CERTIFICATION

Delivery shall be in accordance of:

- Diesel generator set technical Data & Alternator Data
Sheet

- Diesel generator set Drawings

- EC declaration of conformity

- Certificate of Performance

- Certificate of Capability

- Certificate of Generator Set Test
- Certificate of Balance/Vibration
- Warranty certificate and

- Certificate of Origin

Measurement

Delivery in accordance of contract and number of
delivered pieces.

All characteristic must be tested in accordance of
Certificate of Generator Set Test



884 o 005

Jaeuo npeaysehe , ITyresn CpOuje”
Texuuuku yenosu
HMornasmwe 17: Mamuncke HHcTaNANM]e

Public Enterprise - Roads of Serbia
Technical Specifications
Section 17: Mechanical systems

Ta4yna konu4uHa yrpahenor marepujana ce yrsphyje Ha
ocHoBy rpalieBMHCKE KibMre W rpaleBHMHCKOr JHEBHHKA
NOTIHCAHOr OfI CTpPaHe CynepeM3opa, Yy CKmagy ca
NpeJMepoM M Kako TO 0A00pH HAI30PHH OpraH npema
MPOJjEKTY H OBUM TEXHHYKHM YCIIOBHMA.

IMnahawe

17.2.

Onpema ce nnaha y cknagy ca yrosopoMm u Opojem
HCMOPYYEHMX KOMaJA, Kako To 0100pH HaJI30pHH OpraH.

Panoeun ce nnahajy y cknamy ca yrosopom H Opojem
MOHTHPAHHX KOMaja, Kako 0100pH HA30PHH OpPraH.

Kposuu BeHTHNATOD

Ceu  BeHTHnaTopu  mopajy OuTH  BAaTPOOTIIOPHHM,
KanauuTeTa, Hanopa u Opoja okperaja, ca Moryhuoihy
paga y CBHM YCIOBMMAa, TauyHO [peMa MpojekTy, a
JMMEH3Hja TAKBHX J1a ¢€ MOTY YrpaiuTH y npeasulienu
npocTop.

KpoBHH BeHTHNATOpH ¢y HM3paheHH Ol HeHYHOr IMMa, a
cacToje ce 04 MNOCTOJkA, pamHor Koiaa, Hocehe
KOHCTPYKLHje H 3aIUTHTHE Kare Yy KOjoj je cMewTeH
€IeKTPOMOTOP.

Ceu wenuunu jienoBd cy uspahenn ox Y0361, ca
3AITHTOM Y BHAY niacTHhUKaLje WIM LHMHKOBAbA
HakoH Gabpukaumje.

Pagna kona paaujalHHX BeHTMAATOpa Cy ca yHasan
3aKpPUBIREHUM JlonaTHuama (npednuka 250 go 1000 mm).
Panna kona cy AMHAMMMKH YPABHOTexeHa vy paspeny -
2.5 y cknany ca UCO 1940-1.

Bentunatopu cy onpemibeHn enektpomotopuma no MELL
Hopmama, mexanuyke sawrtute MIT 54, ca uzonaumjom
knace @,

Enementn  uHcTanauMje  KOjH  HHMCY  CEpPHjCKH
npousBecHH, Mopajy Outn wmspahenu on  HajOomer
moryher wmarepujana, Ha HajOOBM HaYMH KOjM ce
npeaeuha 3a Ty BpCTY pagosa.

H3pohay mopa jaty u3jaRy fa pacnofadke 3HameM U
moryfiHOCTMMa KOjH ce o m3pohaua MHCTanaumje ope
BPCTE QUEKY]Y. TJ:

— &a pasyMe MmpojekaT H Ja ¢y My jacHa cea
npensuheHa peersa

The exact quantity of installed material are determined
based on the measurement book and the construction
Jjournal signed by the supervisor, in accordance with the
Bills of Quantities and as approved by the Engineer in
accordance with the Design and these Technical
Specifications.

Payment

17.2.

Equipment are to be paid in accordance with the contract
and number of delivered pieces, as approved by the
Engineer.

Works are to be paid in accordance with the contract and
number of mounted pieces as approved by the Engineer.

Roof fan

Fans shall be fire resistant and have the designed capacity,
efficiency and number of revolutions that will enable their
operation in all conditions, of the size adequate for
incorporation in the space foreseen.

Roof fans shall be constructed from steel plates and be
assembled of a base, impeller, support and cap with an
electromotor.

Steel parts shall be made of C0361 steel, plasticized or
galvanized after manufacture.

Impellers in radial fans have backward curved vanes (250
to 1000 mm dia). Impellers are in a dynamic balance class
G-2.5 pursuant to 1SO 1940-1.

Fans are fitted with electro motors according to IEC
standards, mechanical protection IP 54, insulation class F.

The components other than from mass production shall be
manufactured of best materials in the best possible way
foreseen for this group of works.

The Contractor shall make a statement about his
knowledge and capacities expected from contractors of
these plants confirming.

—  His understanding of the design and technical
solutions
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- Jda  MOMKE HaﬁﬂBHTl‘], HCTIOPYYMTH, MOHTHPATH,
MOBC3aTH Ca OCTaIHM CIEMCHTHMA HHCTa.I'Ia.I.lHjC,
peryadcard WM NYCTHTM Y  pal  KOMIUIETHY
HHCTANAUM]Y npeaBulieHy npojeKToM.

—  ]1a pacnonake 3HameM H MoryfiHocTMMa paspane,
nonyHe, ycknahHBaka MojelMHIX IeoBa Y OKBHUPY
MOHT@KE HHCTANaUMje TPETHPaHE MpPOjeKTOM W TO
Ha oaropapajyhieM TEXHHUKOM M €CTETCKOM HHBOY
(Bemambe KaHana, NOCTAB/bAME M3OMALM|E, YIpaliba
BEHTHIIATOPA, HTI.).

TEXHHYKA CIIEHUOHKAITAJA

Kaxko je mato npojekTom.

MOTBPJA IPHJEMA

Mepetse

Henopyka mopa aa 6yne y cknagy ca:

- TexHuukuM noaaUMMa 3a KPOBHH BEHTHIIATOD

- LprexumMa KPOBHOT BEHTHIATOpPA

- Jexnapauuja EK o ycarnameHocTH

- CeprudHkaTom 0 pajHUM KapaKTEpHCTHKAMA

- CeptH(HKaTOM 0 0CMOCOD/EEHOCTH

- TloTBpaom 0 MCNIUTHBAKY KPOBHOI BEHTHIATOPA
- Ilotepaom o ypaBHOTEkEHY / BHOpaLmjamMa

- TapaHTHHM HCTOM M

- [TlotBpnom o nopexmy

HMcnopyka y cknay ca yroBopoMm H Gpojem HCnopy4eHux
KOMaja.

Cpe KapakTepuCTHKE MOpajy OMTH TecTHpaHe y CKiaay ca
[ToTBpAOM 0 HCIHTHBAILY KPOBHOI BEHTHIATOPA.

Tauna konuuuua yrpaheHor marepujana ce yrephyje Ha
0cHOBY rpaheBHHCKE KibHre W rpalleBHHCKOT JIHEBHHKA
MOTTMCAHOT OJi CTPaHe CYNEpBH30pa, Yy CKIagy ca
MpeaMEPOM M Kako TO 000pH HAJ30pHH OpraH npema
NPOJEKTY 1 OBMM TEXHHYKHM YCIIOBHMA,

—  His ability to purchase, delivery, mount, connect
with other elements in the plant, adjust and start
operation of the entire plant designed.

—  The knowledge and capacities to work out, amend
and adjust various designed parts during the
installation works doing that at an appropriate
technical and esthetic level (suspension of ducts,
placing of insulation, fitting of fan etc.)

PERFORMANCE SPECIFICATION

As specified in the Design.

ACCEPTANCE CERTIFICATION

Delivery shall be in accordance of:
- Roof Fan technical Data Sheet
- Roof Fan Drawings

- EC declaration of conformity

- Certificate of Performance

- Certificate of Capability

- Certificate of Roof Fan Test

- Certificate of Balance/Vibration
- Warranty certificate and

- Certificate of Origin

Measurement

Delivery in accordance of contract and number of

delivered pieces.

All characteristic must be tested in accordance of

Certificate of Roof Fan Test

The exact quantity of installed material are determined
based on the measurement book and the construction
journal signed by the supervisor, in accordance with the
Bills of Quantities and as approved by the Engineer in
accordance with the Design and these Technical
Specifications.
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[Tnahame

17.3.

Onpema ce nnalia y cknaay ca yroeopom H Opojem
HCTNOPYHEHHX KOMAaJla, Kako To 0100pH HABOPHH OpraH.

Panosn ce nnahajy y ckmamy ca yroBopom H Opojem
MOHTHPAHHX KOMaJa, Kako 0100pH HAN30pHH OpraH.

MnazHu BeHTHIATOP

Bentunaropu mopajy OMTH OTHOPHHM Ha TOBMIICHE
Temneparype of 250 °C Toxkom 2 cata.

Bentunatopn mMopajy OMTH peBepaubHIHOr NgjCTBA, NPH
4YeMy Ce CMEp CTpyjama Ba3fyXa Meiba Kaja ce MPOMEHH
cMep obprama MOTOpa.

Bentunaropu ce Mopajy MCMOPYYMTH €A HOCAYMMA 3a
XOpH30HTAIIHY Yrpaaimy, 3a BEIUAe O paBHY HIH
3acsoljeHy TaBaHuuy TyHena. Bemamke mopajy OuTH
JMMEH3HOHMCAHE TAKO [1a HAMOH He npenasu o < 6 N/mm2

Bentunaropu Mopajy ouTH OIpeMIbeHH
aHTHBHOPALMOHUM YIIOWILMMA, 3aje/Ho ca npubopom 3a
npuuepinherse,

Jlonatnue BenTHnaTopa Mopajy na Oyay wspalieHe on
atymuHdjymcke nerype. Jlomatuie Mopajy  OHTH
ucnurade pandorpadekn 100%, npe yrpaawe, vy cknangy
ca ACTM EIS55.

Potop mopa GuTu craTtuuku Ganancupas 1o Hueoa I'6.3 y
cknany ca MCO 1940.

Kyhuwre, ueHTpanHa KOHCTpYKUMja, ApHKauH MOTOpa,
BEIIATEKE M 3AIITHTHE Mpexke cy uipaljeHe O Cpefiihe
YIIBEHMYHOr uenuka AeOibMHe nuMa 3-6 MM, BapeHe
KOHCTPYKUMjE.

Yennunn penosum ce samTuiy]y HOLMHKOBAmEM 110
BpyfieM nocTynky y aebpuHH cnoja oa 60-65 um (= 450
rp/m2)

Bentunatopu Mopajy OMTH ONpeM/BEHH MPHIYIIMBAYHMA
OyKe, ca yCHCHE M MOTHCHE CTpaHe, CBaKM JY)KHHC JBa
npeyHuka eeHTHnaropa. Kyhuira npurymmeada Mopajy
tutn u3pahena o raneadcku 3awruheror yenuka. Kao
ancopbyjyhin  marepujan, wmopa ©Owtu npeasulieHa
MuHepanHa ByHa. Onmueka je oa nepdopupaHor
Hephajyher uenuka.

Bentunatopn Mopajy ca ofe cTpaHe OMTH ONpeMIbEHH
YCHCHHMKOM, KOjH je cHa0eBeH 3alUITHTHOM MPEKOM.

Payment

17.3.

Equipment are to be paid in accordance with the contract
and number of delivered pieces, as approved by the
Engineer.

Works are to be paid in accordance with the contract and
number of mounted pieces as approved by the Engineer.

Jet fan

Fans shall be resistant to increased temperatures 250 °C in
a 2-hour period.

Fans shall be reversible, so that the direction of air flow
changes with a change in the direction of motor rotation.

Fans shall be delivered with supports for horizontal
mounting and hanging from a flat or vaulted tunnel arch,
Hanger design shall prevent stress mounting over ¢ < 6
N/mm2.

Fans shall be fitted with anti-vibration pads and fixing
components.

Vanes shall be made of aluminium alloy and subjected to
100 % radiographic test before being fitted pursuant to
ASTM EI155.

The rotor shall be in static balance to G6.3 level pursuant
to 1SO 1940.

The housing, central support, motor holders, hangers and
protective mesh shall be made of medium carbonized
steel, 3-6 mm thick, welded.

Steel parts shall be hot dip galvanized with the coat
thickness 60-65 pm (= 450 g/m2)

Fans shall be fitted with noise suppressors at suction and
delivery sides, each two fan diameter long. Suppressor
housings shall be made of galvanically protected steel.
Mineral wool can serve as absorbing material. Flashing
shall be of perforated stainless steel.

Fans shall be fitted with suction lines on both sides and
covered with protective mesh.
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Beurtunatopu Mopajy umari Moryhsoct npahema
penuuune aebanaHca, uuBoa BWOpalMja, Temneparype
nex<ajena.

[puK/by4HH HATIOH 3@ HAMNAjarke eNeKTPOMOTOpPA CTPYjOM
mopa 6urn 380V-50Hz.

EJleKTpOMOTOpH MOpajy OMTH 3aTBOPCHH, KABE3HH, Klace
uzonaumje "O".

EnekTpoMoTOop M NPHK/bYYHA  KyTHja  MOpajy
sanososmasark yenose MEL] 34-5, knace MIT 55.

Jlexajesn MoTOpa Mopajy OWTH AMMEH3HOHMCAHH 32 BEK
on Hajmarbe 20.000 pagHux yacosa, no kpurepujymy JI10,
ofuocHo 3a npoceusy ek on 100.000 wacosa, y cknamy
ca MCO 281.

BenTunaTtopH MOpajy 3a00BOJ/BMTH WIH NMpPEMAlUHTH CBE
TpakeHe napameTpe (MpOToK, Hanop, OyKy, cHary  ¢il.).

CBM BEHTHIATOpM MOpajy HMaTH arect ojarosapajyhe
YCTAHOBE O CBMM HABEJIEHMM KApaKTePUCTHKAMA.

[apanTHy pox Mopa GMTH HajMase 2 TOAHHE O MYIITaba
y pai 1 IOKa3HBamwa neppopmMancH.

Ilena oBe no3ULMjE MOpPA 1A YK/BYYYj€ CBA HCIUTHBAMA H
JI0Ka3MBalbe  CBMX  [IapaMeTapa HakoH  YIpajike
BEHTHIATOpA.

3a cBe M3MEHE OJ1 peaABHhEeHNX KapakTepHCTHKA, MOpa ce
TPEKHTH CAracHOCT NpPOJEKTaHTa, @ HAI30PHH OpraH
MOpa CXO/IHO TOMe J1a M3 noTpebHa ynycTea ussohauy.

TEXHHYKA CHEHHOHKAIHJIA

Texuuuku mnojaud  Mopajy fma  Oyly  nobujenu
MCIIUTHBAbUMA CrIpoBeeHnM Y cknamy ca MCO 13350 u
Ja Ce KOHKPETHO OJHOCE HAa KOMOMHALIM]Y BEHTHNATOP,
NPUIYIIHBAY W MOTOP.

- Bewnrunarop, ko

- Ilpeunuk / nMMeH3Mje BEHTHIIATOPA

- bp3uHa BeHTHNATOPA

- VYrao nonaruue

- (Cuaray npoueHTHMa

- 3axrtesaHa cHara

- CteapHo panHo onTepehese

- bpiuna

- Cwuara ppaTuna

- Hoceha koHCTpYKIMja MOTOpa

Monitoring of imbalance, vibration level, temperature of
bearings shall be possible.

Power supply voltage to electro motors shall be 380V/
50Hz.

Electro motors shall be enclosed, cage, insulation class
“F!F'

Electro motor and connecting box shall meet the
requirements in I[EC 34-5, class IP 55.

Motor bearings shall be designed for minimum 20,000
hours of operation, criterion L10, namely for an average
lifetime of 100,000 hours, pursuant to 1SO 281.

Fans shall fulfill or exceed the required parameters (flow,
height of head, noise, power etc.).

Fans shall come with test certificates confirming the
above characteristics, issued by an accredited institution.

The period of guarantee shall not be shorter than 2 years
after start up and confirmation of performances.

This work item shall include the price all tests and
confirmation of performance parameters after fan
installation.

If any of the envisaged characteristics are to be modified,
the Designer shall be asked to approve, and the Engineer
shall issue the required instructions to the Contractor
accordingly.

PERFORMANCE SPECIFICATION

Performance data must be derived from tests carried out
in accordance with 18013350 and is specifically
applicable to the fan, attenuator and motor combination.

- Fan Code

- Fan Diameter / Size

- Fan Speed

- Blade Angle

- Percentage Duty

- Requested Duty

- Actual Duty

- Velocity

- Duty Shaft Power

- Motor Frame
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- CHara moTopa

- Crpyja npu nysom onrepehemwy
- Crpyja 3a cTapToBatse

- MoHTtaka MoTOpa

- Enextpo-nanajarme

- Bpcra nokperawa y paj

- HuBo 3ByuHor npurHcka

- TI'ycruna Bazayxa

- Oasoa anma

IMopaum o akyctuuM cy J00MjeHH WCIHTHBABRMMA
u3BpleHum y cknaay ca MCO 13350.

Pague KapakTepucTHKE

Cpa uCNMTHBAA CE M3BOJE HA  KOMIUIETHPAHMM
ypehajuma ca MOHTHPaHHM ojrosapajyhum
MPHUIYIIHBAYHMA WM YCHCHHLIMMA.

Benrunarop tpeda na obezbeljyje konuunny unm Op3uHy
HaBegeHy y cknamy ca UCO 5801 (2007) ¢ mepauem
MPOTOKA MOHTHPAHHM YMECTO YJIa3HOT YCHCHHKA.

Bentunarop mopa na aaje 3BY4HM HHBO HABEJICH TNpH
uenuTuBawy y cknagy ca HCO 13350 (1999) n UCO
3741 (2000). Yna3uu n H3nasHH 3BYYHH HHBOM MOpajy Ja
Oyay M3MEPEHH H Y CIY4ajy peBep3HOMIHHX BEHTHIATOpA
3BYUHH HMBO CE MEpH ¥ 00a cMepa Ba3 Iy HOT TOKA.

Bentunartop Mopa fma Jaje NoTHCAK HAREJACH NPHIMKOM
MCOHTHBAlkd HA ONHTHOj ONPEMH KOja OrpaHH4asa
NOOYKHY ocy BeHTHnatopa. OnMTHA Mepewa ce Bplue
MOWITO BEHTHIIATOP AOCTHIHE CTAOMIIHE YC/IOBE paja.

Mna3sHu BEHTHNATOPH CY KOHCTPYMCAHH 33 Pajl y ciay4ajy
HYI/IE NPH NOBMIIEHHM Temneparypama 1o 400 °C tokom
2 cata

Konerpykunja

PajiHo Kono mopa j1a MMa JlonaTiue ca npoduioM Kpuna
MOHTHPAHE Ha UEHTPAIHY KOHCTPYKLH]Y Tako Ja YIaaHH
yrao nonarHia MOKE JIako Ja C€ MoJeiasa. ﬂona’mue H
LEHTpaIHE KOHCTpykuMje fie OWTH NHMBEHE O Jerype
ATYMHHMjYMa W CHINLMjYMa ¥ cknany ca EN 1676 (1997)
— cauuHo ISO 3522 (2006) u ISO 7720 (1997). Keanurer
npema EN AB 44100 unn EN AB 42100. Llentpanna
KOHCTPYKUMja MOpa Na Oy/Je MOHTHpaHa ca YJIOIKOM O
nueeHor reodia MM Yenuka, ca npoOYIIEHOM pPYIIOM H
W3BEJCHUM 3/be0OM 33 K/IHH.

- Motor Rating

- Full Load Current

- Starting Current

- Motor Mounting

- Electrical Supply

- Start Type

- Sound Pressure Level
- Air Density

- Smoke Venting

Acoustic data has been derived from tests carried out in
accordance with [ISO13350.

Performance

All tests shall be performed on complete units with the
appropriate silencers or bellmouth(s) fitted.

The fan shall deliver the volume or velocity specified in
accordance with ISO 5801 (2007) with a flow measuring
inlet fitted in placed of the inlet bellmouth.

The fan shall give the sound power level specified when
tested in accordance with ISO 13350 (1999) and ISO
3741 (2000). Inlet and outlet sound levels shall be
measured and in the case of reversible fans, the sound
level shall be measured in both directions of airflow.

The fan shall give the thrust specified when tested on a
test rig which constrains the longitudinal axis of the fan.
The test measurements shall be made after the fan has
reached steady operating conditions.

Jetfoils are designed emergency operation at elevated
temperatures, up to 400 °C for 2 hrs

Construction

The impeller shall have aerofoil section blades fitted to a
hub in a manner that allows simple adjustment of blade
pitch angle. Blades and hubs will be cast from
aluminiumsilicon alloy in accordance with EN1676
(1997) - similar to ISO 3522 (2006) and ISO 7720 (1997).
Grades EN AB 44100 or EN AB 42100. The hub shall be
fitted with a cast iron or steel insert bored and keywayed.
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Morop

CBe KOMIOHEHTE K02 O THBEHOT allyMHHHjYMa MOpajy
na 6yay ucnutade panuorpadeky kako OM ce nposepuia
HCTIYHEHOCT HaBejeHor kpaiutera npema ASTM E155 -
05. Eeuaenumja o paguorpa)ckoM HCIMTHBAKY MOpa Ja
canpKK MOJATKE 32 WISHTU(MKALM]Y KOMIOHEHaTa W
yysa ce 10 roauna.

Kyhuire pentunaropa mopa ja 6yie uipaheno oa mexkor
yendka npema ENI0111 (2008) — crnuubo ISO 3574
(2008). Kpanurer HR14 ca HMHTEIPHCAHHM
ueHTpudyranHo nuBeHuM  npupyOHuuama.  Ckmon
kyhumra Mopa na Gyae nouMHKOBRaH BPYRHUM MOCTYNKOM
y ckaany ca ISO 460 (1992) n 1SO 1461 (1999).

[Mpurymmusaun  Mopajy na  Oyay  cTaHjapiHe
KOHCTPYKLM|E Ca CMO/BAIHOM O0NOrOM 0f1 NPETXOIHO
MOLUMHKOBAHOr Yenuka npuuepiufieHoM 3a Kpajese M
YCHCHHKE TOLUMHKOBaHe BpY[iHM MOCTYMKOM # ca
YHYTpalIbOM nephopupaHom OIMIIHBKOM on
MNOUHHKOBAHOT YEIHKA H MOHHKOBAHHM
aepoIHHAMHYHHM MOCTOJEEM,

Motop Mopa aa fy/ie MOHTHPaH Ha NocTolke, npeasubex
3a KOHCTAHTHHM Ba3yIUHH TOK U Y MOTIYHOCTH carjiacaH
IEC 34-1, ca usonaumjom HajMamwe kiace @. Bentunarop
mopa na Oyme ONMpPeM/BEH CIO/BALILOM NPHKBYYHOM
KYTHJOM TIOBE3aHOM €& MOTOPOM MPEKO CABHT/BHBOT
kanana ‘Adaptaflex’/"Kopex™ npeasulleHor 3a BHCOKe
TEeMMEpaType U NOroJHor 3a ynotpedy y npocTopuMa noj
PH3MKOM 0]l nokapa, M MOTOp M NpPHK/BYYHA KyTHja
mopajy na 6yay y cknany ca IEC 34-5, kpanuret IP55.

Jleskajern MOTOpa MOpajy Ja UMajy BEK M0 KPHTEPHjyMY
L10 on najmarme 20.000 catu kaja ce pauyyHa y ckiamy ca
ISO 281 (2007). 3a pan y cayuajy Hyxae Ha 250°C Tokom
2 cara, wzonauMja mMopa na Oyzae knace H. Jlexajesn
Mopajy aa Oyay moamasaHu Mamfiy norojHoMm 3a OBaKBy
eKcnIoaTaunjy H Jga OyAy OnpeM/BeHH TPOIYAHHM
MazaiuLaMa MOHTHpaHuM Ha Kyhinmre BeHTHIaTOpa.

PapnoTexa v BUOpanHje BeHTH.IATOpa

Kona mopajy na Oyiy CTaTHUKH YPABHOTEKEHA Kako OM
nana Hueo ubpaumja sentunatopa G6.3 y cknany ca ISO
1940-1 (2003)

Bubpauuje y cronu BeHTHNaTOpA MOpa Ja Oyie y ckaany
ca 3axrtesuma ISO 14694 (2003), ¢ MM ga ce
HenuTHBake 00aB/ba €A BEHTHIATOPOM OCMOHBEHHM HA
aHTH-BMOpALMOHE  yIOIIKE TOKOM Yera C€ HHUBO
Bu0palMja MepH 0OpH  poTALMOHO]  (QpPeKBeHUMiH Y
BEPTUKATHOM, XOPHU3OHTANHOM M aKCHjAJIHOM TNpaBly ¥
Ta4yk¥ Ha NPEAH0] H 3alk0j CTONH OAM3Yy MOHTaKHE
pyne.

Jaepuna obpana

Bentunatop mopa na Oyae MCMOpyYeH ca CTAHIAPIHOM
3aBpuiHoM obpanom npoussohaua.

Motor

All cast aluminium impeller components shall be X-rayed
to show compliance with the specified grade of ASTM
E155 - 05. X-ray records shall be traceable to the
components and retained for a period of 10 years.

The fan casing shall manufactured from mild steel to
ENIOI11 (2008) - similar to ISO 3574 (2008). Grade
HRI14 with integral spun flanges. The casing assembly
shall be hot dip galvanised in accordance with ISO 460
(1992) and ISO 1461 (1999).

The silencers shall be standard construction with pre-
galvanised steel outer skin fastened to hot dip galvanised
ends and bellmouths, fitted with internal galvanised steel
perforated liner and galvanised aerodynamic pod.

The motor shall be pad mounted, continuously air stream
rated and complying fully with IEC 34-1, with minimal
Class F insulation. The fan shall be fitted with an external
terminal box connected to the motor via high temperature
rated ‘Adaptaflex’/"Kopex®’ flexible conduit suitable for
use in fire hazard areas. Both motor and terminal box
shall comply with IEC 34-5 Grade IP55.

The motor bearings shall have L10 life of not less than
20,000 hours when calculated in accordance with ISO 281
(2007). For emergency operation at 250°C for 2 hours the
insulation shall be Class H. Bearings shall have grease
suitable for this operation and be fitted with extended
lubricators mounted on the fan casing.

Fan Balance and Vibration

Finish

The impeller shall be statically balanced to give a fan
vibration level of (G6.3 in accordance with 1SO 1940-1
(2003)

Vibration at the fan feet shall be in accordance with the
requirements of ISO 14694 (2003) a test performed with
the fan supported on anti-vibration mounts, during which
the vibration level shall be measured at rotational
frequency in the vertical, horizontal and axial directions at
a point on the front and rear feet adjacent to the mounting
hole.

The fan shall be supplied with the manufacturer’s
standard finish.
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NMOTBPJIA NPUJEMA

Mepeme

Henopyka Mopa na Oyze y cknany ca:

- TexHUUKUM noganHMa 3a BEHTHIATOP H MOTOp
- Llprexuma BeHTHIATOpPA

- Hexnapaunjom EK o ycarnamenoctn

- CeprudukaToM 0 pagHHM KapakTepucTHkama, 1SO
13350, 13347 neo 2 m 1SO 3741

- Ceprudukarom o ocnocodmeHocts — 0be3dehery
kBanuTeta npema BS EN ISO 9001

- [lorspaom 0 MCNMTHBAKY BEHTHIATOpPA

- [lorspaom o yparHoTekEH:Y / BHOpaumjaMa — [SO
14694 n BS848 Tauka 7 2003 uan ISO 13350:1999

- T'apaHTHUM JHCTOM H

- [lorspnom o nopexny

Hcnopyka y cknany ca yropopom H OpojeM HCHopy4eHHx
KoMasa.

Cse KapakTepUCTHKE Mopajy OMTH TecTHpaHe y CKIaay ca
[MoTBpAOM O MCTIMTHBAILY BEHTHIATOPA,

Tauna konuumHa yrpahenor marepujana ce yrephyje Ha
ocHOBY rpaljeBHHCKE KibMre M rpaljeBHHCKOr JHEBHHMKA
MOTHMCAHOr OJ CTpaHe CYNEPBM3Opa, Yy CKIagy ca
MpeMEPOM M Kako TO 0f00pH HaJ30pHH OpraH npema
NPOJEKTY H OBHM TEXHHYKHM YCJIOBHMA.

[Nnahame

Onpema ce ninaha y ckiagy ca yroeopoM M Opojem
MCMOPYYEHHX KOMaJa, Kako TO 0100pH HAJI30PHH OpraH.

Panosu ce nnahajy y cknaay ca yroeopoMm H Gpojem
MOHTMPAHHX KOMaa, Kako 0400pH HAA30PHH OpraH.

ACCEPTANCE CERTIFICATION

Delivery shall be in accordance of:

- Fan technical Data & Motor Data Sheet
- Fan Drawings

- EC declaration of conformity

- Certificate of Performance, ISO 13350, 13347 part
2and ISO 3741

- Certificate of Capability - Quality Assurance to BS
EN ISO 9001

- Certificate of Fan Test

- Certificate of Balance/Vibration - ISO 14694 &
BS848 Pt.7 2003, or ISO 13350:1999

- Warranty certificate and

- Certificate of Origin

Measurement

Delivery in accordance of contract and number of
delivered pieces.

All characteristic must be tested in accordance of
Certificate of Fan Test

The exact quantity of installed material are determined
based on the measurement book and the construction
journal signed by the supervisor, in accordance with the
Bills of Quantities and as approved by the Engineer in
accordance with the Design and these Technical
Specifications.

Payment

Equipment are to be paid in accordance with the contract
and number of delivered pieces as approved by the
Engineer.

Works are to be paid in accordance with the contract and
number of mounted pieces as approved by the Engineer.
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P.1.1 TMPOOPHUIMCAIE ACOAJITHOI'

KOJIOBO3A CA OJBO30OM
Onuc

IMocrojehe achantHe ciojere, koju cy aedopmucanm,
owreheny, Hemajy notpeGaH MOMpevyHH Harud WiM ce
Melajy HOBUM  ciojeM noTpe0HO je  [IOBECTH
npodunucameM g0 oxapeheHe kote, neduHucaHe
NPOjEKTOM, Kako y HOJYKHOM Tako WM y TMOMPEYHOM
npoduny. CkuHyTH achaliTHH MaTepHjal je BIACHHILTBO
HuBectuTopa.

Hspaoda

[Ipodunucame Tpeba ypaguTH No KoraMa AaTHM Y
NPOjeKTY, OOHOCHO MO HAIOrY HAJ30PHOI M OpraHa.
[Ipodunucame Tpeba 00aBUTH XJIAJAHHM IOCTYIKOM Y
jeIHOM WJIM BMIIE TpoNas’a NpH YeMy je MHHUMAJIHa
panHa wupuHa mMamusee 200 cm a MakcuMasiHa BeTMYUHA
YKIIOHEHOT MaTepdjana He cMe Outu Beha on 25 mm.
Jlo3Bo/beHA OACTYNAKkA PEAIM30BAHUX M NPOjEKTOBAHMX
KOTa [03BOJbeHa cy y HHTepBany ox 0 go -1 cm. V
cny4ajy Aa ce acdanT CKHHE BHIE OJ NPOjeKTOBAHHX
KOTa BHINAK paja HOe Ha TepeT H3Bohaya kKao w
TPOWKOBU NoBehaHOT YTPOINKA MaTepujana Haarpaimbe.
[To wu3BpIeHOM CcKHOamy Jena acgailTHOr cjoja
obape3Ho je uuihewme NOMIOre Mpe INojlaraka HOBOT
cnoja  acanra. ViiomeHH —MaTepujan

Tpeba ()

R.1.1 PROFILING OF THE EXISTING
PAVEMENT WITH HAULING
Description

The existing asphalt layers, which are deformed,
damaged or do not have the required cross fall or should
be replaced with new course shall be profiled to
determined level, in accordance with design, both in
longitudinal and transverse profile. Removed asphalt
material is Employer's property.

; =
Construction V
Profiling should be d@ accordance to levels as shown

cordance with orders instructed
by Engineer. Pr ould be done by cold procedure
in one or sevege es with minimal working width of
machine is22Q0em))while maximal grain size of removed
material s%&‘t exceed 25mm. Allowed deviations of
realiz;edolﬂ',b%ﬁ rsus designed levels may be from 0 to -
lem. In % at asphalt is removed more than designed

in Design, aprop

us of works and additional upgrading
all be at Contractor's expense. After the
of a part of asphalt, The Contractor shall
_ clean the bed surface before placement of
bsequent layers of the pavement structure. Removed
erial shall be hauled to dumping area instructed by

TPaHCNOPTOBATH Ha JAENOHHUjY KOjY OApenH Haﬂ:;gpti@j) gineer.

opras

Mepemwe u narahare r\@“
Mepewe u ruiahame ce BpIM 1o KyOHOM @mg)
obpayyHaTor mpemMa  MpOjeKTOBaHU '@eqﬂnm
npodunuMa. ¥V 1eHy je ypauyHaro yKia crojeher
acanrta, yToBap M TpaHCIOPT MaTepHjaia Ha'lenoHujy
Ha JabuHy a0 10 km, mpema ymytetBy Hansopuor
oprasa.

N

Measurement and payment

Measurement and payment shall be per cubic meter (m®)
calculated in accordance to designed cross-section
profiles. Price for this item of work includes removal of
existing asphalt, loading and hauling of material up to
Skm far dumping area, as instructed by Engineer.
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P.1.2 TPAHCIIOPT U INIPEBO3 CKUHYTOI'

KOJIOBO3A
Onuc

[Tosunuja obyxBaTta YTOBap M TPAHCHOPT YKIOHEHOT
acanTHor  Marepujaia  I[OrOJHHM NPEBO3HUM
cpelcTBMMA Ha JeMOHM)Y jHamby oA 5 kM kojy he
onpenuty Hag3opHu opras.

Mepemwe u naaharme

Mepemwe ce BplUIM IIpeMa 3alpeMHHH acaiTHor cioja
npe ckujama a Iahawme ce BpIIM INIpeMa KOJIHYHHU
YKJIOEB:E€HOT ¥ TPaHCIOPTOBaHOT MaTepHjana Ha oapeheHy
TPaHCTIOPTHY 1a/bHHY a NpeMa IeHu 3a Im’km.,

P.2.3 TIOINNPABKA OIITEREHUX UBHULIA

KOJIOBO3A
Onuc
Ogaj pan o0yxBaTa 3aceliamhe MBHMIIA KOJIOBO3a Y LIMPHHH
20 cm, y pebmunu nocrojehux acanTHMX crnojera, Te
3aMEeHY TOr CJl0ja HOBUM OMTyMeHM3MpaHuM Hocehum

crojem.

H3eolemwe

R.1.2 HAULING OF REMOVED PAVEMENT
MATERIAL
Description

This item of works includes loading and hauling of
removed asphalt material with appropriate transport
vehicles to the disposal that exceeds 5 km distance, which
shall be determined and instructed by Engineer.

Measurement and payment

Measurement shall be in accordance to the volume of
asphalt course before remgval and payment shall be in
accordance to quantity o oved and hauled materials
to determined transp in accordance to

tance,
Contract unit price fo@

N>
REPAIR{OF DAMAGED PAVEMENT
EDGES y~

&

Descripfio [\9

These § include cutting of pavement edges in the
cm and depth of existing asphalt courses as

R.2.3

bése-cotrse.

struction
EW\E !

9

LS

&
OwreheHe uBMLE nocrojeher KoMOBO3a mpe HaHoiffe @Damaged edges of existing pavement, prior to laying of

HOBUX acalTHUX CJl0jeBa C€ YKIama]y MalluH
myTeM y wupuHd of 20 cm, a Ha ayO6uHM TIQC
acanTHMX ClOjeBa, HAKOH uYera ce Hcede
3amemyje MpojeKTOBaHM MaTepHjanomM, 3a uspdiy HHC-
a. ¥ cnyyajy ma mocrtoje Beha omtehe @ )q%f.rlory
HAI30PHOT OpraHa IIMpHHA 3axBaTta Mo&\rfn Beha
o npojekropanux 20 cm. Onceunamne BPILMTH

MAalIMHCKUM ITyTeM IpH YeMYy je HEeOMXOAHO O(GOPMHUTH
[IPABUITHY UBMLLY.

Ilpe wu3page OBUX KOpeKUWja MBULA KOJIOBO3a
HeonxonHo je o0e3bexutH H00pY Be3y HOBOI WU CTapor
achanta mpemasuBameM  eMyJ3djoM, paspeheHum
GUTyMEHOM, 3arpeBameM ctapor acanra Ha mun 120 °C,
U-HITY [10CTABJbAKEM TPAKa 3a CIIojeBe.

Mepemwe u naaharme

Mepewe u muahatbe 3acelama BpPUIM ce IO METPY
myxHoM (m') oGpaljeHe uBHUE KOIOBO3a, YK/bydyjyhu
caB paj Ha ONCellalky Kao M W3paja cacTaBa, yToBapy H
TPaHCHOPTY MaTepHjaa Ha JeTNoHH]y u3eohaya kao u cee
npunpemMe 3a M3pany OMTYMEHH3MpAHOI CJioja 3aMeHe.
3acemame ce miaha mo merpy ayxuom (m') obpahene
MBHUIIE KONIOBO3a.

miahame
KOjUM  ce

Mepewe u
martepujana

HOBOT
BpIIN

OUTYMEHH3UpaHor
3aMeHa YKJIOHEHHX

new asphalt course, shall be removed by machinery in the
width of 20 cm and to the depth of the existing asphalt
layers and afterwards cut part shall be replaced with
designed material for bituminous base course. In case that
there are larger distresses, width of treatment may be
larger than designed 20cm, as instructed by Engineer.
Cutting shall be done by machinery and it is necessary to
form regular edge shape.

Before construction of this corrections of pavement
edges, good bound between new and old asphalt must be
provided by application of emulsion, cut-back bitumen,
by old asphalt heating at min. 120 °C, and/or by bands
placing.

Measurement and payment

Measurement and payment shall be per linear meter (m')
of, in such a manner, worked out pavement edge,
including all cutting works as well as joints construction,
loading and hauling of material to Contractor's disposal
as well as all preparatory works for construction of
replacing bituminous course. Cutting shall be paid per
linear meter (m') of treated pavement edge.

Measurement and payment of new bituminous material
for replacing of removed asphalt courses shall be in cubic
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acaITHEX CII0jeBa BPINM CE y METpuMa KyGHIM (m’) a
OKBHpY no3uuHje u3page BHC-a.

PA.5.8. 3amrmuTHa Jku4aHa orpana
Onuc

V umiby 3amTuTe ydecHuka y caoOpahajy, myta u
MYyTHOT 3€MJBMINTA Ay ayTOIMyTeBa M IMyTeBa moceOHe
HaMeHe MOCTaBJba Ce 3allITUTHA JKMYaHa orpaja.

Mamepujanu

Cty6OBM, KOCHMIM, CMOjHM €NEMEHTH M 3aBPTHN,
mopajy ©OuTH MeTasHM, 3amTHheHH o0 KOpo3Mje
NoLMHYaBakeM Wi u3paheHn o1 MaTepHjasia OTIoOpHOT
Ha kopo3ujy. [Ipenopyuyje ce ynorpeda dadpukosaHux
MOHT@XHUX Orpaja oOJ alyMHUHHjYMCKHX Ilerypa.
Mpexa orpane mopa Outu uzpalieHa 01 NMOUMHKOBaHE
rBO3[EHE WK 01 alyMUHMjyMcke uue. [Ipoussohjau
MOpa TrapaHTOBaTH HEMPOMEHEH KBAJIMTET KUYaHe
orpasie 20 rofMHa 3a orpajy ofi alyMHHHjyMa OJHOCHO
10 roauna 3a orpaay oj nouuHkopaxe xuue. Mspohau,
KBanureT orpajge he jokaszatH arecToMm, Koju he
npepounty MHBectuTOpY npe yrpamme. 3aliTuTHA
’kH4aHa orpaja mopa ja Oyzae zamtuheHa on koposuje
npema SRB U.S4.102. Bpcra, 06avk 1 Mepe 3alITUTHE
’KHUYaHe orpaje Mopajy OJrosapaTH TeXHH4iM

yenoeuma u3 SRB U.S4.102. Enemenrtn 3amrtu
’HYaHe orpajie Mopajy 3aJI0BOJBHTH TEXHMYKE Y
u3 SRB U.S4.106.

e

)

=

=

AR

Hzgohere

3aiiTHTHa OJKMYaHAa oOrpaja ce [ocTaB/ba  Ipema
CHUTyalMjamMa y MpOjeKTy Ha T'PaHMIM ITyTHOT Tojaca, a
npemMa TEXHMYKHM YCIOBMMa 3a nocTaBibame JUS
U.S4.112. Orpana ce noctaBjba Ay ayTomyTa ca ole
CTpaHe, MO MpaBWIy Ha 2 MeTpa YHyTap eKcIpo-
NpHjalHoOHOr Nojaca, OJHOCHO OHAKO KAaKo je yupraHa
Ha CUTYallMOHUM IJIaHOBHMAa OTBOPEHOT IMyTa U METJbH.
Pazmak wm3mely cryboBa orpame wu3Hocu 3.5-4.0 wm.
CryboBu Mopajy umatu OeToHCKe TeMelbe, a Ha
noTpeOHUM pacTojarbuMa M KpyTe KocHHKe. KocHuim
KOJU C€ TOoCTaBJbajy YNPAaBHO HA Mpasal Npyxama
orpajie He CMejy 3ajla3MTH BaH €KCIPOIIpHCcaHOT Mojaca.
Bucuna mpexe orpane u3HocHd 1.2 M, a oficTOjamb€ mheHe
Io-e uBHIle o1 Tia HajBuie 0.05 M. [TpeyHHK Kulle He
cme 6utH Mawu o 2.5 MM, a Hajseha Mepa oTBopa Beha
oa 80 mm.

V chaydajy 3HAaTHOT OTeXaBama IOCTaBIbamba Orpajie
npensuheHoM TpacoM 300T TEPEHCKHX YCJIOBa KOjH

metres (m’) as a part of bituminous course of this
Technical Specification.

y

RA.5.8. Safety wire mesh fence

Description

To protect motorists, road and road right-of-way along
highways and special roads safety wire mesh fence shall

be erected.

Materials

Posts, struts, connecti es and bolts shall be metallic,
protected against

n by galvanizing or made of
corrosion resista%aterials. Prefabricated fences of
aluminium

be of galvani
shall givéda,
10 years
submit

*J@ ed against corrosion in accordance with SRB
84102 ‘/;T he shape, and dimensions of the safety wire
esh™fénce shall meet the technical requirements in SRB

102 while the fence accessories shall comply with

citne

E
© S§RB U.54.106.
O
Execution

Safety wire mesh fence shall be erected along the
boundary line of the road right-of-way as specified in JUS
U.S4.112 on both sides, 2 m inside the right-of-way as
shown on the layout drawings of road sections and
interchanges. The spacing of posts shall be 3.5-4.0 m. The
posts shall be fixed to concrete foundations and be fitted
with rigid struts at predetermined spacing. The struct
placed at a right angle to the fence line shall not exit
beyond the right-of-way boundary line. The fence shall be
1.2 m, its bottom line being raised from the ground by not
more than 0.05 m. The wire diameter shall not be less
than 2.5 mm, and the mesh size shall not exceed 80 mm.

If ground conditions that could not have been envisaged
in the design stage would make it vey difficult to erect the
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HHUCY MOTIH OUTH npeaBrheHH y NIPOjeKTY., HIIH Y LUIBY
yknanawa pasmaka usmel)y cTyGoBa, I03BOJEEHO je
OJICTYName OJ1 AaTHX Mepa, MOJ YCIOBOM Ja orpaja He
3aJ1a3M BaH eKCIPONPHUCAHOT Mmojaca, HUTH Omke 01 9.0
M MBHUM KOJIOBO3a M3Y3€B aKO Y3 Y IIOCTOjH 3alITUTHA
orpaja 3a po3una. Ha MectuMma koja cy y cUTyalMOHUM
orpajaMa Ha3HaueHa Kao “Be3a Ha 3aLITUTHY Orpany 3a
BO3MsIa”, He MoJpa3yMeBa ce GHU3MYKa Be3a OBHX orpaja
(36or moryhHocTH oO#BOjeHe 3ameHe), Beh OmHCKO
NocTaB/bEHE Kpajier cTyba »kuuaHe orpaje y3 orpane
3a BO3MIIA.

MHBecTUTOp MO3Ke MPEeJBHUAETH HA TOjeAHHMM MECTHMA
cnyxOeHe mponase Kpo3 orpamy, y KOM Cly4ajy OHH
Mopajy OMTH M3BeleHM y BUAY Kamuja ca moryhaomihy
3aKJby4aBarba.

Konmpona keanumema

H3pohau he mnpe yrpahueawa 3amTuTHe oOrpane
IOKa3aTH HeH KBAIWUTET aTecToM, Koju he mpemounTH
HaJ30pHOM OpraHy.

Mepere u nnaharee

Mepeme ce BpIIH Y Jy:KHUM MeTpuMa (M1) mocTaBbeHe

orpage. [lnahame ce BpIWIM npema OYKHOM METPY
MocTaB/beHe orpage M of0yxeata cBe pagme H

fence or if it will be necessary to adjust the spacing of
posts, the given dimensions may be deviated from
provided the fence is not erected outside of road boundary
line nor is nearer than 9.0 m to the pavement edge with a
crash barrier along it. Wherever it is written on a layout
drawing: "to be connected to crash barrier" this will not
mean any physical connection of the wire mesh fence and
crash barrier (each one can be replaced on its own) but
closely placed the end post of the fence to the crash
barrier.

The Investor may plan gateways in the fence for formal
use and these shall be in tgé;orm of proper gates with

lock and key. %
S

Quality control B [%7

The contractor sHal
test certific p@

@
A

ove the quality of the fence by a
d to the Engineer.

Measurerp@%ud payment
)
Meas @t and payment shall be done per metre of

) of erected fence. Payment shall constitute full
jon for all operations and materials (ground

len
co%
Marepujaie moTpebHe 3a MOCTABJbakE  Orpane epaFdtion, excavation of foundation pits, construction of
(MpunpeMa TepeHa, MCKON pyra 3a TeMelbe, HM3paia Lﬁpﬂations, planting of posts into foundations,
TeMeJba, MOCTaB/bakbe CTYOOBAa y TeMelbe H HHXOBO ﬁ%?creting, delivery of wire mesh fence, posts and fixing
OeToHHpame, HCIOPYKY W JONpEMY JKHYaHE MpEK Q%d tensioning pieces, connecting pieces for poles,
ctyboBa W cBHUX enemeHata 3a mnpuuspuihiaBame, Ky'erection, tensioning and finishing of wire mesh). The
3are3ame; npubopa 3a Beze usmelhy enemeuar% price shall include gateways (gates) in the fence.
MOCTaBJbakbe, 3aTe3abe U MOHTAXKY KHYaHE Mp :
e

LIEHY ypauyHaTH ciyxOeHe rponase (kamwuje)

MOCTaBJbajy y Orpai.




