ITPUJIOT 16
CIHHEHNPUKAIINJA OITPEME

MAIIMHCTBO U €CJICKTPOTCXHUKA

bama Jlyka — Ilpujexop

MAIIHHCTBO U €JICKTPOTCXHHUKA

Benemke o npurpemu:

AHekc 16 je mpunpemMibeH y cKiIazy ca 00MMOM H3Tpafibe eeKTPOMEXaHHUKOT NIPOjeKTa Ha ayTOMyTy
bama Jlyka-IIpujenop.

IIpu u3paam oBe TEXHWYKE TOKYMEHTAIH]jE IPUMHjCH-CHA CY TIPOIHCaHa TEXHIUYKA pjelickha Koja
OCHTYpaBajy MpHMjeHY IpaBwiIa 3allITUTE Ha paay U 3allTUTE OJ IOXKapa, a y CBeMy Ipema cibenehem:

e 3aKOHOM O 3alITHTH Ha paxy ypeljyje ce 3amTura Ha paay Kao J[jenaTHOCT O] ITOCEOHOT APYIIITBEHOT
WHTepeca, yTBphyjy Hocuonu crpoBoljema u yHanpehuBama 3amTute Ha pany, IpaBa, obaBese,
OJIrOBOPHOCTH, Ka0 M JIpyra MUTama Koja ce OJHOCE Ha 3aIlTHTY Ha pasy.

¢ V3 TeXHUUKY JOKYMEHTAIH]y IIPOjEKTAHT je Ay>KaH U3PaJUTU NpHior (enadopar) o 3alITUTH Ha
pany ¥ 3alITUTH XXHUBOTHE CPSIUHE Ca HA3HAKOM CBUX OIMACHOCTH I10 HMBOT U MITETHOCTH TI0 3/IPaBJbe
panHuKka u rpahana, Koje MOTy Ja ce TojaBe IpHu KopHuinhewy objekara ca CBUM Mjepama Koje Cy
npenpul)eHe y TEXHUYKO] JOKYMEHTALNjH, a CE OBE OMACHOCTH OTKIIOHE, a INTETHOCTH OTKJIOHE WIIH
CBENy y JO3BOJbEHE TPaHHUIIC.

IIpojekTaHT je ayaH y3 MpojeKar AaTh UCIpaBy KOjoM J0Ka3yje Jia je MpojeKToBame 00jeKTa
M3BPIICHO Y CKJIaIy ca 3aKOHOM U IPOIUCAMA JOHECEHNUM Ha OCHOBY 3aKOHA!

¢ 3akoH o ypehemy npocropa (Cinyxx6enu rnacauk Pemyonuke Cpricke 6p. 40/13);

e 3akoH o 3amTuTH Ha pajay (Ciyx6eHu rinacHuk Pemybmuke Cprcke Op. 01/08);

¢ 3axoH o 3amTuTé ox noxapa (Ciryx0enu riacHuk Pemyonuke Cpricke 6p. 71/12);

e [IpaBUIHUK O TEXHUYKHUM HOPMAaTHBHMMA 3a 3aIITUTY HUCKOHAIOHCKUX MpeXa U Mpumaaajyhux
tpanchopmaTopckux cranuna (Ciyx6eru Jluct COPJ 6p. 13/78) u nusmjene u nomnyne (Cinyx0enu Jlucrt
CPJ 6p. 37/95)

o [IpaBUJIHKK O TEXHMYKAM HOPMAaTHUBUMA 32 3aITUTY €JIEKTPOCHEPTETCKUX MOCTpojema u ypehaja ox
noxkapa (Ciyx6enu Jluct COPJ, 6p. 74/90);

¢ [IpaBHiIHUK O TEXHHYKIM HOPMAaTHBHMA 32 EIEKTPUIHE HHCTaNanuje HUucKor HanoHa (CiryxOeHu
Jlucr CDPJ 53/88 u 54/88);

o [IpaBHIHUK O TEXHHYKHUM HOPMATHBHMA 32 EIEKTPOCHEPTeTCKO MOCTPOjEeE-¢ HOMUHATHOT HAaIlOHA
n3Haa 1000 B (Ciyxx6enn rmacauk COPJ 6poj 4/74 u usmjene 6poj 13/78)

o [IpaBHIHUK O TEXHHYKIM HOPMAaTHBHMA 32 TIOTOH U OJP)KaBahe CICKTPOCHEPTETCKUX TIOCTPOjerha U
ypehaja (Cyxx6enu Jluct CPJ 6p. 41/93 u Cnyxo6euu Jluct CDOPJ 6p. 19/68)

o [IpaBUIHMK O TEXHHYKUM HOPMATHBHMA 3a 3aIITUTY €JICKTPOSCHEPTETCKUX MOCTPOjeha 01
npenamnona (Ciry>x6ern Jluct COPJ 6p. 71/71 u 44/76)

o [IpaBHIHMK O TEXHHYKUM HOPMATHBHMMA 3a 3aIITUTY 00jekaTta 01 aTMOCHEPCKOT MPaKibeha
(Cayx6enu Jluct CPJ 6p. 11/96)

o Ka6mosu u npoogaumm. JUS N.CO.006;

¢ Osnake xa6oBa ca uzonanujom ox PVC mace. JUS N.C5.200 (VDE 0271);

e 3amTuTa U3jenHaYeHkheM noTeHnujaita npema JUS N.B2.754;

e ['pomoOpaHcke nHCTANanuje. [locTynim nmpu MpojeKToBamy, U3BOhewy, OJlpKaBamy, MperienmumMa u
Bepudukanujama. JUS N.B4.802;

e ['pomoOpancke uHctananuje. Omuru yeiaosu, JUS IEC 1024-1,;

e TexHuuke npenopyke E/]

e JUS cranmapmu u3 o0acTH eNEKTPOTEXHUKE Ka0 U IPYTre TEXHUYKE MPENOPYKE KOje PEryIuIly OBY
poOJIeMaTHKY.



OBaj 10KyMeHT je moje/beH Ha cielehe ogebke:

IIPBU J1€0 . Texanmuxu ommc cpenmer -CH30BaHOT Halajama MOTPOIIAYKUX SIEKTPHIHE

eHepruje Ha ayTONyTy
npyru geo . Huckonanoncko Hamajame Ha Tpacu AyromyTa

tpehu neo . KaGioBcka kaHam3anmja 3a TelleKOMyHHUKAITHOHE KaOIoBe
YETBPTHU JI€O . ONTHYKY TEICKOMYHUKAIIMOHU Ka0J

TIETH JE0 . Cuctem Hamnate [lyrapune

CeJIMH JIe0 : [IpojexaT eneKTPOTEXHUKE

OCMH JIE0 . CucteMm Pacsete

JIEBETHU JI€0 . Cuctem ductpubyrusHux CtaHuna



SCHEDULE 16
EQUIPMENT SPECIFICATIONS

Banja Luka - Prijedor
Mechanical engineering and electrical engineering
Preparation description:
Annex 16 was prepared in accordance with the volume of construction of the Electromechanical
Project on the Banja Luka-Prijedor highway.

» The Law on Occupational Safety and Health regulates occupational safety as an activity of special
social interest, determines the persons responsible for the implementation and improvement of
occupational safety, rights, obligations, responsibilities, as well as other issues related to occupational
safety.

* Along with the technical documentation, the designer is obliged to prepare an appendix (elaboration)
on occupational safety and environmental protection with an indication of all hazards to life and harm to
the health of workers and citizens, which may occur when using the facilities with all the measures
provided for in the technical documentation, to eliminate these dangers, and to eliminate or reduce the
harmful effects within the permitted limits.

The designer is obliged to provide with the project a document proving that the design of the building
was carried out in accordance with the law and regulations adopted on the basis of the law:

* Law on Arrangement of Space (Official Gazette of Republika Srpska no. 40/13);

* Labor Law (Official Gazette of Republika Srpska no. 01/08);

* Law on Fire Protection (Official Gazette of Republika Srpska no. 71/12);

« Ordinance on technical norms for protection of low voltage networks and related transformer
stations (Official Gazette of SFRY no. 13/78) and amendments (Official Gazette of FRY no. 37/95)

* Ordinance on technical norms for the protection of electricity plants and fireplaces (Official
Gazette of SFRY, No. 74/90);

* Ordinance on technical norms for low voltage electrical installations (Official Gazette of SFRY
53/88 and 54/88);

* Ordinance on technical norms for electricity supply of nominal voltage above 1000 V (Official
Gazette of SFRY No. 4/74 and changes number 13/78)

* Ordinance on technical norms for propulsion and maintenance of electricity plants and devices
(Official Gazette of FRY no. 41/93 and Official Journal of SFRY no. 19/68)

» Ordinance on technical norms for protection of electricity overvoltage (Official Gazette of SFRY
no. 71/71 and 44/76)

* Ordinance on technical norms for protection of facilities from atmospheric discharge (Official
Gazette of FRY no. 11/96)

« Cables and conductors. JUS N.CO.006;

* Cable markings with PVC mass insulation. JUS N.C5.200 (VDE 0271);

* Protection to equal potential according to JUS N.B2.754;

* lightning installations. Procedures in design, performance, maintenance, reviews and verifications.
JUS N.B4.802;

« lightning installations. General conditions, JUS IEC 1024-1;

* Technical recommendations ED

« JUS standards in the field of electrical engineering as well as other technical recommendations that
regulate this issue.

This document is divided into the following sections:



Part One : Technical description of the medium-pointed power supply of consumer electricity on
the highway

Parttwo : Low Voltage Power Supply On The Highway Route

Part Three: Cable Sewage for Telecommunications Cables

Part four : Optical telecommunications cable

Part five : Toll Collection System

part Sixth: Intelligent transport systems

part Seventh : Electrical engineering project

The eighth part: lighting system

Ninth part : Distribution Station System



npeu 1eo Texnnuku Onuc Cpenmenanonckor Hanajama Enexrpnunom Eneprujom
IHorpomaya Ha Ayromyry

Part 1 The technical description of middle voltage power supply on the highway

1.1 Texuuukn Onuc Cpeamenanonckor Hamajama EnexTtpuunom Eneprujom
IHorpomaua Ha Ayronyty
1.1 Technical Description of the Medium Voltage Power Supply of Consumers on the
Highway

3a notpebe Hamajama eIEKTPHYHOM €HEPIHjoM MOTpoIIaya Ha MJIaHUPAHOj IUOHUIIM ayTOIyTa,
npeasul)ena je usrpaama HoBux 20/0,4 KV tpanchopMaTopckux CTaHUIA, Kao U
nonaramel2/20 k\Vkabi1oBCKuX BOOOBA.

For the purpose of electricity supply to consumers on the planned section of the highway, the
construction of new 20/0.4 kV transformer stations is planned, as well as the laying of 12/20 kV cable
lines.

Tpadocranure 20/0,4 KV Oulie momupade y MOTPOIIAYKMM IIEHTPHMa Ha ayTomyTy (pacKpCHHMIa,
HaIUTaTHE pamIie, MOTPOIkha CUCTeMa ayTolryTa). [IpojeKTHOM JOKYMEHTAIIMjOM je peaBul)eHa U3rpaimba
VKYITHO 0caM Tpado CTaHHIIA.

20/ 0.4 kV substations will be located in the consumption centers on the highway (intersection lighting,
toll ramps, consumption of the highway systems). The project documentation envisages the construction of
a total of eight transformer stations:?

TC 20/0,4 kV ,,UBop Kysmauu“, cuare 50 kVA,

TC 20/0,4 kV ,,CHII Kyspauu“, caare 100 kVA,

TC 20/0,4 kV ,,UBamcka“, caare 50 kKVA,

TC 20/0,4 kV ,,Onmopuire buctpuma®, cuare 50 kVA,
TC 20/0,4 kV ,,CHIT Omapcka“, caare 100 kVA,

TC 20/0,4 kV , IIOKC*, cnare 250 kVA,

TC 20/0,4 kV ,,Tpuormosbe®, cuare 50 KVA u

TC 20/0,4 kV ,,CHII Tpujenop®, caare 160 KVA.

TS 20/ 0.4 kV "Kunjani node", power 50 kVA,

TS 20/ 0.4 kV "SNP Kuljani", power 100 KVA,
TS 20/0.4 kV "lvanjska", power 50 kVA,

TS 20/ 0.4 kV "Restorate Bistrica”, power 50 kVA,
TS 20/ 0.4 kV "SNP Omarska", power 100 kVA,
TS 20/ 0.4 kV "COKS", power 250 KVA,

TS 20/0.4 kV "Trnopolje”, power 50 kVA

TS 20/ 0.4 kV "SNP Prijedor", power 160 kVA.




Ha xpajeBuMa npeameTHOT 00yxBarta npeasuleHa cy kabnoBcka okHa 3a nmose3uBame CH kabiioBa u
npuksbydere Ha CH Mpexy, 1 To ca nBuje ctpane, ko1 uBopa Kysbanu u kop uBopa [Ipujenop. Ha Taj
HAYMH Halajame IaHupaHux Tpadocranuna he OUTH peann3oBaHO JBOCTPAHO, TE Y CIydajy KBapa HEKOT
nujenia CH mpexe, Hehe OUTH Tyxer npekua y CHaOAnjeBalby eIeKTPUYHOM €HEePTHjoM.

At the ends of the subject scope, cable shafts are provided for connecting MV cables and connecting to
the MV network, on two sides, at the Kuljani junction and at the Prijedor junction. In that way, the supply of
the planned substations will be realized on both sides, and in case of failure of some part of the MV network,
there will be no longer interruption in the supply of electricity.

On kabnosckor okHa KO-1, cmjemreHor ko uBopa Kyseanu,moctaBsba ce CH kabx no Hanojue TC
»bama Jlyka 8. OBuM je npenBul)eHO Hamajame MpeIMETHHX TpadocTaHuia ca crpane bama Jlyke. On
kabnBckor okHa KO-5, cMjemrenor ko uBopa [Ipujenop, HenmocpeaHo y3 NpucTymHy caodpahajuuiry 3a
CHII IIpujenop, nocrasiba ce CH kabn no nHanojue TC , IIpujenop 1. OBum je npensuheHo Hamajame
npeaMeTHUX TpadocTtanuia ca ctpane [pujenopa.

From the cable shaft KO-1, located at the intersection Kuljani, a MV cable is laid to the power supply
TS "Banja Luka 8". This envisages the supply of the substations in question from the side of Banja Luka.
From the cable shaft KO-5, located at the intersection Prijedor, next to the access road for TCS Prijedor,
the MV cable is laid to the power supply TS "Prijedor 1". This envisages the supply of the substations in
question from the side of Prijedor.

Enexrpoeneprercko Hamajame TC20/0,4kVhe ce u3Bectn HoBMM12/20kVkab10BCKUM BOIOM KOju hie
ce TOJIOKHTH Y3 TPacy ayTolyTa, ca JInjeBe CTpaHe TICAaHo Y cMjepy pacTyhe cralroHaxe, Te Ou
MPUHITUIOM YIIa3-U3j1a3 Harajao TpaHChOpMaTOPCKE CTAHUIIE JOMPAHE HA MjeCTy HOBUX MMOTPOILIAYa.
Kab6moBcku Box u3Bectr he ce eneprerckum Kabdiaom12/20kV tuma, XHE49-

A3X(1X150/25mmz).cpeZ[H)eHaHOHCKH KaOJIOBCKH BOJI c€ OOJIMKYje O TPH jeTHOKMIIHA KaOlla TOJI0KeHa
y TPOKYTacTOM CHOITY, Kako O 3ay3MMa0o MUHMMAJIHU IIPOCTOp. Y CIydajy KBapa Ha Kabiy 3a OKOJIHHY
ce He Ou nojaBJpuBalie HeraTuBHE Nocsbeauie.CH kabioBu ce Ha 3eMJbaHOM TEPEHY MOJAXKY Y OOJIUKY
TPOKyTa CII000HO Y KaHayie 1yonHe80 CM, 0K ce KO MPEeKoIla UCIo cao0pahajHUIIA TTOTaxy
yPEHD1mjesu npomjepa@d125mmua qyouau on80cm.

ujemom mysxuHOM Tpace mpukiby4dror12/20kVoazemuor kabia Guhie momoxeHa monrH4YaHa
Tpaka25x4mm,koja he ce cajatu Ha y3emspuBau HOBUX TC (3aamu npcTeH yzemsbusaua TC).

Power supply of TS 20/0.4 kV will be provided with new 12/20 kV cable line that will be laid along the
highway route, on the left side in the direction of increasing stationing, and the principle of input-output
would supply transformer stations located at the site of new consumer. The cable line will be made with a
12/20 kV type power cable, XHE 49-A 3x (1x150/25 mm?). The medium voltage cable line is formed of
three single-core cables laid in a triangular bundle, in order to take up minimal space. In the event of a fault
on the environment cable, no negative consequences would occur. MV cables are laid in the shape of a
triangle freely in the ground in channels of 80 cm depth, while at the ditch under the roads they are laid in
HDPE pipes with a diameter of @125 mm at a depth of 80 cm.

The galvanized strip 25x4mm will be laid along the entire length of the 10/20 kV underground cable
connection route, which will be connected to the grounding of the new TSs (rear ring of the TS grounding
conductor).

3a moTpebe peannzalyje cucTeMa JJaJbUHCKOT YIIpaBJbama 3a IIaHupaHe TpadoCTaHMIle, O UCTHX Ce
nonaxe TK xa0noBcka kaHaIM3alMja ca ONTHYKUM KaOJIoM 710 IpBoT Hajommker okHa TK kaHanmzammje



wim 00jeKTa y KOjU je JOBeJICHa ONTHKA. YHyTap TpadocTanuia npeapuleHa je cea morpedHa onpema 3a
JAJbUHCKO YIpaBJbathe M KOMYHHKAIH]Y Ca IEHTPOM YIIPaBJbamba.

Ipukspyuak eneprerckor kabma wa CH 6ok mnanupanux TC20/0,4 KV hie ce usBprmTu
ymnotpebom uzonoBanux T-agantepad00/630A3a mpukibyvak jeaHoxunHor kabnaXHE-

49A,1x150/25 mm2; 12/20kVuaSF6mnocTpojeme.

TexHWYKa TOKYMEHTAIM]ja Ha ayTOmyTy yckiaheHa je ca Baxehum mpaBwiHuIIMMa 1 HOpMaMa buX,
BaxxehuM mMel)yHapoJHUM HOpMaMa M OCTOjehuM TEXHIYKUM MpenopyKama eJIeKTPOIPUBPEITHIX
kommnaHuja y buX.

For the needs of realization of the remote control system for the planned substations, TK cable sewerage
with optical cable is laid from them to the first nearest shaft of TK sewerage or the facility where the optics
were brought. All the necessary equipment for remote control and communication with the control center
is provided inside the substations.

The connection of the power cable to the MV block of the new TS 20 /0.4 kV will be made using insulated
T-adapters 400 / 630A for the connection of a single-core cable XHE-49A, 1x150 / 25 mm?; 12/20 kV on
SF6 plant.

The technical documentation on the motorway is harmonized with the valid regulations and standards of
BiH, valid international norms and existing technical recommendations of electricity companies in BiH.

1.2 OcHoBHH [Toganu O Kadaosckum BogoBuma

3a o0e30jeheme CH nHamajama mpenMeTHHX TpaHC(HOPMATOPCKUX CTaHUIA MOTPEOHO je€ OCTBAPUTH
cipenehe CH xabnoBcke Bese:

1.Kabnoscko okao KO-1 — TC 20/0,4kV,,UBop Kyspauu™;

2.TC 20/0,4kV,,Usop Kyspauu“—TC 20/0,4 kV ,,CHII Kymanu*;

3.TC 20/0,4 kV ,,CHII Kymaunu“—TC 20/0,4 kV ,,IBamcka‘;

4.TC 20/0,4 kV ,MBamcka“—TC 20/0,4 kV ,,Onmopuriire bructpura“;

5.TC 20/0,4 kV ,,Oamopumte buctpuna“—Kabnoscko okno KO-2;

6. Kabmoscko oxkno KO-2 —TC 20/0,4 kV ,,CHIT Omapcka“;

7.TC 20/0,4 kV ,,CHII Omapcka“—TC 20/0,4 kV ,,JIOKC*;

7.TC 20/0,4 kV ,,lJIOKC*“— Ka6mnoBcko okno KO-2;

8. Kabmoscko okHo KO-2 —TC 20/0,4 kV ,,TpHonosbe™;

9.TC 20/0,4 kV ,,Tpronosse“— Kabmocko okHo KO-3;

10. Kabnoscko okao KO-3-TC 20/0,4 kV ,,CHII [Ipujenop*;

11.TC 20/0,4 kV ,,CHII Ilpujenop“—Kabdmoscko okHo KO-3;

12. KabioBcko okHo KO-3 —Kab6noscko okHo KO-4;

13.TC 20/0,4 kV ,,CHII IIpujenop“—Kabmocko okno KO-5.

CH xa0noBcke Bese he Outn m3paljene kopumremem ctanaapanor kaomna, TamXHE49-
A3x(1x150/25mm2);12/20kV.

OCHOBHH TIOJIAIIH TIPEIMETHE KaOJIOBCKE BE3E CY:



-Hasus o6jexra:12/20kViog3eman kaOJIOBCKHU BOJ 3a Hamnajame TC20/0,4kV

JOIUPAHUX YK ayTOImyTa

- [JoueTHa Tauka: kabJI0BCKOOKHO Op.1

-Kpajma Tauka: kabi0Bcko OKHO Op.4ubp.5

-Jyxuna tpace:44.240m

-JlyxuHa kabi0oBcKor cHoma:(46.460 m)+(5%)=48.783m

-YkynHa nyxuHa kabma:3x48.783m=146.350m

-Tum npojexroBanor kabma: XHE-49A,3x(1x150/25mm2);12/20kV

-Bpcra xabnoBcke cnojHulie:KabnoBcka criojHUIA 3a Clajambe JeJHOKUITHIX KablioBa ca U30J1alKijoM
o]l ympexxeHor nonuermiena(12/20kV)

-Bpcra xabnoBckux 3aBpriauiia: Expanmsupanu kyTau T-amantep 3a IpUKbydak Ha
cpenmeHanoHckuSF60mok y TC(12/20kV)u 3aBpiiHa 3anTHBHA Karla 3a 3alITUTY KpajeBa KalyioBa.

To provide MV power supply of the transformer stations in question, it is necessary to establish the
following MV cable connections:

1. Cable shaft KO-1 — TS20/0,4kV,,Kuljani intersection®;
2.TS20/0,4kV,,Kuljani intersection“-~TS20/0,4 kV ,,TCS Kuljani*;
3.1TS20/0,4 kV ,,TCS Kuljani“-~TS20/0,4 kV ,,lvanjska‘;
4.TS20/0,4 kV ,,lvanjska“~TS20/0,4 kV ,,Rest area Bistrica“;
5. TS20/0,4 kV ,,Rest area Bistrica «“ —Cable shaft KO-2;
6.Cable shaft KO-2 —-TS20/0,4 kV ,,TCS Omarska‘;
7.1TS20/0,4 kV ,, TCS Omarska“~TS20/0,4 kV ,,MTCC*;
7.1TS20/0,4 kV ,,MTCC*“~Cable shaft KO-2;

8.Cable shaft KO-2 -TS20/0,4 kV ,,Trnopolje*;

9.7S20/0,4 kV ,,Trnopolje“—Cable shaft KO-3;

10.Cable shaft KO-3-TS20/0,4 kV ,,TCS Prijedor;
11.7TS20/0,4 kV ,,TCS Prijedor“—Cable shaft KO-3;

12. Cable shaft KO-3 —Cable shaft KO-4;

13.TS20/0,4 kV ,, TCS Prijedor“—Cable shaft KO-5.

MV cable connections will be made using a standard cable, type XHE 49-A 3x(1x150/25 mm?);
12/20kV.



Basic data of the cable connections are:

-Object-Name:12/20 kV underground power cable line for TS 20/ 0.4kV
located along the highway

-Starting point: cable shaft No. 1

-Ending point: cable shaft No. 4 and No. 5

-Length of track:44.240m

-Length of cable-beam: (46.460 m)+(5%0)=48.783 m

-Total length of cable:3 x 48.783 m = 146.350 m

-Type of the designed cable: XHE-49A,3x(1x150/25mm2);12/20kV

-Type of the cable clamps: cable connector for connecting a single-core cables insulated with
crosslinked polyethylene (12/20kV)

-Type of cable-finals: Screened T-angle adapter for connection to medium voltage SF6 block in
TS(12/20kV) and final sealing caps to protect cables ends.

1.3 OcuHoBuu IToganu O Kopumrenom Kaoay

CaracHoO CBjeTCKMM CTaHAapArMa 1 TeXHHIKUM Ipenopykama eeKTPOANCTPHOYTHBHIAX KOMITaHHja Y
buX, y Ilpojexty ce npensubha ynorpeda cipenehe Bpcte kabmna:

® THII XHE49-A1X15O/25mm2;12/20kV;(N2XS(F)2Y-03HaI<a npema DINVDE),

ca CJLC,I[ehI/IM TEXHUYKHUM KapaKTCPUCTUKaMaA:

1.XH E49-A1X150/25mm2 ;12/20kV:

HazuBHY HATOHA KAOMA......coverveeerenieieienienienieeienieene 12/20kV

HajBUIIN HATIOH MPEHKE.....cecvereerrerreenreeienireseneaeennens 24kV

TIPOBOMHHEK. ....cvveeeeeeeeieeienieeieeie et eeteseeeeeeaeeeeeseeens ATyMHHH]jCKO yxe150mm?2

TTIpOMjEP MPOBOTHHUKA. ......eevveereeeeerenreenienieenneeeeeneeenes 14,5mm

EXpaH MPOBOIHHKA. ........ccveeveeeeieeieeenieieieeeeees MOTYBOJJBHBH CIIO] Ha MIPOBOTHUKY

BpCTa MB0AIHC. ..o YMPEKEHH TOTHETHIICH

EXpaH H30IAIIHC. ... .eoveveenieeeie st MTOTYBOJIJBHBH CJIOj HA U30JIAIHjU

EjekTpruHa 3aIITUTA/CKPAH. .....cevvereeereeerenereneenn OakapHe xuIe npecjeka2Smm2

BabCKU TITAILT. «....ceveeeeeteeiesie e TEPMOILIACTUYHY MOJUETUIICH
Bamcku IPOMjep KaOlla.......ccveeveeevereeereeennennne. 36mm HazusHo

CTPYjHO onTepehemhe 3eMIba/3PAK. ......ccvverveennenne. 345/375A Ctpyja kpaTkor



CII0JA Y TIPOBOMTHHUKY . ...vvevreveavens cervenrvennne o sevennee ooe 13,9kA AKTHBHH OTIIOp

TIPOBOMTHHUKA. ....vvvenveeereerenireneesveesseesenie eeee 0,206Q/km IToroncku
UHITYKTUBUTET KAOMA...cc.eeuveeenreniiniierieeenenrenenne 0,390mH/km IToroncku
KAMALUTET KAOA...cueerveereeeiireienieeneeeieeieeneenieens 0,251pF/km [omymirena

cHJIa IoTe3ama IPUMjEeHOM 3aTe3He uapare...Fd=5xd2
Jlonymtena cuia nore3ama IpUMjeHOM BydHe cre3asbke...Fd=nxSx30

MuHVMAaTHY JOMYIITSHH MOMYIIPEYHUK CaBHjambA. ............... R=15xd(R=540mm)
TTOMYKHA MACA KAOIIA. .....cueeureerenrireiresreeeiereeereeeneesesesneenas 1475kg/km
Hauun nosarama kaduia Y TPOKYT

In accordance with world standards and technical recommendations of electricity distribution companies in
BiH, the Project envisages the use of the following type of cable:

1.XHE type 49-A1x150/25mm 2;12/20 kV;(NA2XS(F)2Y -label according to DINVDE)

With the following technical characteristics

1.XHE49-A1x150/25mm2;12/20kV:

Rated voltage CADIB..eee e 12/20kV High
VOIAGE. ..o 24kV

GUITB. ..ttt aluminum ropel50mma2

(001910 (0101 (o] @0 [ =1 1 411 =) (R 14,5mm

SCreeN  QUIAE.....veeeieicee e conductive  layer on  conductor Isolation
1] 0L cross-linked polyethylene Isolation
o] -] S conductive layer on the isolation Electrical
ProtetCioN/SCreeN. ......cvvveveeeer e e copper wire section 25 mm2

Outer Sheath........ccoeeiieriere s thermoplastic polyethylene

Outer diameter of cable..........cooevvvveiiiiiiniirc e, 36mm

Rated current  10ad.......ccccoovviveiniiiie e 345/375A  Short/circuit  current  in a
CoNAUCEOr......cocveeeeiie v, 13,9kA  Guide’s active TIeSIStANCE........coevueeeeeeeeeeieeeeeeeeeeeeeeeeennn. 0,206Q/km
Drive’s cablei NAUCLANCE......coveiiieeieeeeeeeeeee e 0,390mH/km Drive’s cable
CAPACHTY....veveeereeee e 0,251pF/km

Permissible pulling force using a tightening sock............ Fd=5xd2

Permissible pulling force using a towing clamp. ......... Fd=nxSx30

Minimum permissible bending radius.............cc.ccccenenene. R=15xd(R=540mm)

Longitudinal cable Mass..........cooevveiieieneieneeee e 1475kg/km

Way of laying the cable.........c..ccooeviiiiieniiiiiees in triangle

1.4 Onuc Tpace Cu llogzemuor HanmoJHor Ka6aosckor Boga U Illpuk/bYuelbA Ha
Tpadocranuue Tc20/0,4KV

Tpacal2/20kVkabnosckor Boja koju he Hamajatu Tpadocranmie20/0,4KV Ha mpeaMeTHOj THOHHUIIH
ayToryTa, Koju he OUTH MOJI0KEH Y cHCcTeM KabJIOBCKOT POBa MpYyKa ce yX IHjesie Tpace JUOHUIIS,Y3
UBUILY ayTOITyTa KPO3 HACHII, THjesioM mapaienHo ca HH kabnoBuma, kako je To mpruka3aHo Ha
CUTYallMOHOM HAIIPTYy.

Tpaca monarama CH xabna ce Hayia3u ca qujeBe cTpaHe ayTomnyTa, rienajyhu y cMjepy pactyhe
CTAlMOHAXKE U Y TIPABUITY CIIUjSIU OCOBUHY IIECTE.

Ocuwm rinaBaHe Tpace CH kabia, Ha yuBopoBuMa Omapcka u [Ipujenop, npase ce 0J1BojIM Ka 00jeKTUMa
Haruiate myrapuse, koje unHe 2 CH kabna kako 6u ce popMupalo Hanajame ca J[BUje CTpaHe.

Lujenom ayxuHoM Tpace HanojHor12/20kVkabnosckor Boja, y HCTOM KabJIOBCKOM pOBY, Oulie
TIOJIO’KEeHA MOIMHYaHa Tpaka25x4mm,koja he ce cnajatn Ha y3emspuBauke cucreMe nojeaunux TC. Opa



y3eMJbHBauKa Tpaka he ce takole kopuctut 3a y3emsberse HH opmapa mocraBiseHnX AyX Tpace
ayTOITyTa U TOpTajia THHAMUYKE OIIpeMe.

IIposa3 npeko moTnyTHaKa

Ha npenmeTHOj JHMOHUIIM ayTOIyTa INIAHUPAHO je BUILE MOTITYTHaKa, caHyqactor tumna. CBu
MOy TE-AITH CY CaHAY4acTOT THITA ca JOBOJLHOM BUCUHOM HaJICIIOja, Te je Moryh mpona3z CHkabina
U3HA]| 0TIy THAKa.

VY cityyajy Mame BUCHHE HaJICJI0ja, KaOJl mojiaraTi y3 KOpUIITeHke foAaTHe 3amTure, uujeBuPEHD
@125 mm.

ITpoJia3 npexo MOCTOBA U BHjayKTa

Ha npeameTHoj TMOHMIM ayTOIyTa IJIAHUPAHO j€ BUILIEMOCTOBA U BUjaIyKTa, CaHIydacTor TUIa. Bohemwe
CH ka0sna pexo MOCTOBA M BUjayKTa IAHUPAHO j€ IPOBIAUYCHEM KPO3 3aIlITUTHE LIHjEBH, TON0XKEHE YHYTap
KOHCTPYKIIMj€ UCTHX. YBOJHH IIAXTOBH U LIHjEBU Cy NpeiBUl)eHE y CKIIOMY Ipal)eBUHCKUX NTpojeKaTa 3a CBaKU
o0jekaT moceOHo.

IIponycru (pery/januja noToka)

Ha npenmeTHOj cexnyju Hanasu ce BHUILE MPOITycTa Koju ¢y canaydacror tuna. Tpaca CH kabioBckor
BOJIa HAJIA3U C€ Y HACUITY KOjU UMa JIOBOJbHY BUCHHY HaJICcJI0ja 3a KaOJIOBCKH POB.

Bucuncke u nonpeune qucno3uiuje

IIpema nctpaxkuBamy yTHIIaja caobpahajaor onrepeherma Ha TehopMaliy]jy MOJTHETUICHCKUX [IH]jCBH,
Koje je mpoBeo MHCTUTYT 3a HecTorpaamy yMUNchenu,pesysratu cy mokasaiu Jga KoJ| MPEKPUBHE
BucuHe>1,5 m,mpomeTHo ontepeheme Butie He njenyje (n3Bop: OKI-OkuteH 1ujeBu 3a BOIOBO U
KaHaau3aiujy, ayrop 3.0sxkanuh, qumur.unr., n3gasadlNA-OKI,3arpe6,9.1976.).

YcBojena je crora mpenopyka na ce nujesu 7o600mmmponmjepa yromasajy HajMame80CM,a 1ijeBn
Beher npomjepal20cm.

IIpema Tome, myOuHa poBa 3a Mojlarame IMjeBU KaOIOBCKe KaHaMU3anuje je cTanaapaHo80 cm,mpu
yemy je y3eTta y 003up JebibruHa moajiore o1 mijecka, Te Opoj peaoBa I1jeBH.

3a mpoa3 HUjeBH UCTION IeCTe MOTPEOHO je OCUTYpaTH MUHIMAIHY BUCHHY HAJICJIOja U3HAI TjeMEeHa
HajropHE IIMjeBU O MUHHMAITHO S0Cm.

Y HemoctaTKy MOTyhHOCTH OCUTypama JIOBOJLHOT HAJICNIOja, IMjeBH Tpeda OOJIOKUTH OSTOHOM.
Ka6noBcka okna

Jyx nmpeqMeTHe TUOHUIIE ayToITyTa Npe/iBuleHa je rpaama 4 OeToHcKa KabiaoBcka okHa. OKHa cy
THIICKA, YHYTpalIBuX JuMen3uja cca 92 X 102 X 72 cm.Y 3umoBHMa Cy OCTaBJbEHH OTBOPH 3 TIPOJIa3
kabnoBa. [Toknonan je pahen u3 aBa nujena. Jlokanuje mojeJMHUX IaXTOBA Cy 1aT€ HACHTYallMOHOM
Haupty. [llaxToBHU Cy MIaHMpPaHU Ha IJIABHUM TauKaMa JOMJbEHa Tpace, Kao M IOYETHUM H KPajibuM
Taykama, 300T JIAKIIeT TIOBE3MBamka M MaHUITyJIAlHje KabIoBrMa.



1.4 DESCRIPTION OF THE ROUTE OF MV UNDERGROUND POWER SUPPLY CABLE
LINE AND CONNECTIONS TO TRANSFORMER STATIONS TS 20 /0.4 KV

The route of the 12/20 kV cable line that will supply the 20 / 0.4 kV substations on the section of the
highway in question, which will be laid in the cable trench system, runs along the entire section of the
section, along the edge of the highway through the embankment, partly parallel to LV cables as is shown
in the situation plan.

The route of laying the MV cable is located on the left side of the highway, looking in the direction of
the growing station and as a rule follows the axis of the road.

In addition to the main route of the MV cable, at the Omarska and Prijedor junctions, branches are made
to the toll collection facilities, which consist of 2 MV cables in order to form a power supply on two sides.

The entire length of the route of the 12/20 kV supply cable line, in the same cable trench, will be laid
with galvanized strip 25x4mm, which will be connected to the grounding systems of individual substations.
This grounding strip will also be used to ground LV cabinets installed along the highway route and dynamic
equipment portals.

Passage over the underpass

Several underpasses, box-type, are planned on the section of the highway in question. All underpasses
are of the box type with a sufficient height of the overlay, and it is possible to pass the MV cable above the
underpasses

In case of lower layer height, lay the cable with the use of additional protection,PEHD pipes @125 mm.

Thepassageoverthebridgesandviaducts

Several bridges and viaducts, box-type, are planned on the section of the highway in question. The route
of the MV cable over the bridges and viaducts is planned to be routed through protective pipes, laid inside
their construction.

Culverts(controlstream)

In the subject section, there are several culverts that are of the box type. The route of the MV cable line
is located in the embankment which has a sufficient height of the superstructure for the cable trench.

Height and transverse disposition

According to research of the impact that traffic load has on the deformation of the polyethylene pipe,
which was conducted by the Institute for road construction in Munich, the results showed that the coating
height>1.5m, more traffic load does not work (source: OKI-OKITEN pipes for water supply and sewerage,
the author Z. Ozani¢, dipl.ing., publisher of INA-OKI Zagreb, 9.1976.).

Therefore, it is recommended that the pipe to 600mm diameter should be buried at least 80cm and piper
with larger diameter to 120cm.

According to that, the depth of the trench for laying sewer pipe cable is a standard 80cm, where it is
considered the thickness of the substrate of sand, and the number of rows of tubes.



For the passage of pipes under the road it is necessary to ensure a minimum amount of overburden above
the crown of the uppermost tube of a minimum of 50 cm.

In the lack of means of possibility of securing sufficient overburden, pipes will be with concrete.

Cable shafts

Along the subject section of the highway, the construction of 4 concrete cable shafts is planned. The
shafts are typical, with internal dimensions of approximately 92 x 102 x 72 cm. Cable openings were left
in the walls. The cover is made of two parts. The locations of individual shafts are given on the site plan.
Manholes are planned at the main breaking points of the route, as well as start and end points, for easier
connection and manipulation of cables.



Apyrun neo HUCKOHAITOHCKO HAITAJAIBE HA TPACHU AYTOIIYTA

SECOND PART LOW VOLTAGE POWER SUPPLY ON THE ROUTE OF THE HIGHWAY

2.1 Texunuxu Onuc / Technical Description

3a notpebe Hamajamba CUCTEMA 3a yIIpaBJbamke caoOpahajeM, nuHaMuuke curHanuzanuje u COC
tenedona, nmpensuleHo je nonarame HH xabna myx Tpace ayromyTa. 3a cBakH 0J1 CHCTEMa JIYK Tpace,
JIPYTAM TIPOjeKTHUMA MTPEIBUl)eHH Cy HAIIOJHO YIIPaBJhauyKd OPMapH ca CBOM MOTPEOHOM OTIPEMOM.
[IpemmeT oBOT MpojeKTa je Hamajame uetux. Ilpema npojekry, npensuhero je Hamajame TCO opMmapa,
opMapa METEeOpOJIOIIKe CTaHKIIe, OpMapa CUCTeMa MPero3HaBamba BaHrabapUTHUX BO3MIIA U TEPETa, Te
Hanajame u opmapu COC noprana. 3a Hanajake COC nopTaina npeaBul)eHo je Hanajame
,,MacTep® mopTana, 0K ce Apyru moptai (,,cnaBe) Hamaja ca ,,MacTep* moprajia, Kpo3 KaHaIu3aIujy
MOJIOKEHY HCITIOJT ayToIyTa, oopaheny apyrum npojekroM. Hamajame HanmojHO ympaBibaukux opMapa
CHCTEMa Ha TpacH ayToITyTa npeasuljeHo je kadbmopuma tuma u npecjeka PP00-A 4x70 mm2, PPO0-A
4x50 mmz, PP00-A 4x35 mm? u PP00-A 4x25 mm?. [Tonarame kabiioBa je npeaBuleHo Tako aa ce of
TayKe Halajarmba JI0 MPBOT opMapa Mojiake jeaaH Kabdil, KOju CITy)KH 3a Hallajamke IPBOT OpMapa B CBUX
ocranux y Tome Hu3y. l1lTo 3Haun 1a HamojHU KabJl HACTaBJba M3 MPBOT OPMapa Ka IpyroM, U3 APYyror Ka
tpehem uta. Opmapu cy npeasulheHu 3a yiaa3 1Ba kabjia Ha3HAYEHUX NIpPecjeKa.

W3Bopu Hamajama

Hamnajame mpeTxoIHO IOMEHYTHX CHCTeMa Ha TPACH ayTOITyTa U3BOJU C€ ca TPaHC(HOpMATOPCKUX
CTaHUIIA JIOIMPAHUX Y3 TPACY ayTOIyTa ¥ TO PEIOM:

TC 10(20)/0,4 kV ,,CHII Kypanu®,

TC 10(20)/0,4 kV ,.MBamcka“,

TC 10(20)/0,4 kV ,,Ommopuinte buctpuma®,
TC 10(20)/0,4 kV ,,CHIT Omapcka®,

TC 10(20)/0,4 kV ,,TpHOonosse* u

TC 10(20)/0,4 kV ,,CHII I1pujemop*.

Ca Tpadocranuma moase 1o jeaH win IBa Kpaka Hamajama. Y HapeaHOj Ta0elu Cy IpUKa3aH! CBH
HAIlOjHM KabJIOBHU KOju mojiase ca TpadocTaHuna, Kao U OCUTYpayy MOCTABJHEHHU Y CBAKO] OJ1
TpaocTaHMIIa 3a 3AIUTUTY Ka0JIOBA.

*TS 10 (20) /0.4 kV* snp kuljani”

*TS 10 (20) /0.4 kV* Ivanjska” ,
*TS 10 (20 ) /0.4 kV“RestoracaBistrica” ,
*TS 10 (20 ) /0.4 kV“ SNP Omarska” ,
*TS 10 (20) /0.4 kV* trnopolje”F
*TS 10 (20 ) /0.4 kV*“ SNP Prijedor”,
Kpaxk/Cer Tun u npecjex Ocurypau
Tpagocramma MEHT Kka0J1a y TC
Kpak 1 - PPO0-A 4x25 gG NV00
TC CHII Kysbanu Cl mm? 16 A
Kpak 2 - PPO0-A 4x70 gG NV00
TC CHII Kysbanu 2 mm? 10A
Kpax 1 - PPQ0-A 4x70 gG NV00
TC HBamcka Cl mm? 16 A




Kpaxk 2 - PPOO-A 4x50 gG NV00

TC NBamcka o mm?2 16 A
TC Onmopurte Kpak 1 - PP0OO-A 4x70 gG NVO00

Bucrpuia Cl1 mm? 10A
TC Onmopurure Kpaxk 2 - PPOO-A 4x50 gG NV00

Bucrpuia C2 mm? 16 A
Kpak 1 - PPOO-A 4x35 gG NV00

TC CHII Omapcka C1 mm?2 16 A
Kpaxk 2 - PPOO-A 4x70 gG NV00

TC CHII Omapcka o mm?2 16 A
Kpaxk 3 - PPOO-A 4x25 gG NV00

TC CHII Omapcka 3 mm?2 16 A
Kpak 1 - PPOO-A 4x35 gG NV00

TC TpHomnosse Cl mm2 10 A
Kpaxk 2 - PPOO-A 4x35 gG NV00

TC Tpaomnosse e mm2 10 A
. Kpaxk 1 - PPOO-A 4x50 gG NV00

TC CHII Ipujenop Cl mm2 16 A
. Kpaxk 2 - PPOO-A 4x25 gG NV00

TC CHII Ipujemop o mm?2 16 A

3a cBe CTpyjHE KpYyroBe je 00e30ujeheHo moy3qaHo pearoBame OCHUrypada y ciiydajy KBapa.

Passoauu opmapu cuctema ayronyta (TSO) cy npeasuljenu 3a yias u u3nia3 HaojHUX KabIoBa
MIPETXO0HO HaBelleHUX Mpecjeka. 3a cnydyaj COC TenedoHa, npensul)eHn Cy T10AaTHU OpMapH KOjU ce
MIOCTaBJbajy y HermocpenHoj Ommunu ,,Mactep™ COC temedoHa, KOju CITyXKe 3a MPUXBAT Ka0dioBa U
Hamajambe Tesedona. OpMapu Cy MONUECTEPCKU IpeIBUl)eHH 32 MOHTa)Ky Ha TeMeJb. 3a Hanajame COC
tenedona npeasulen je kabn Tuna u npecjexa PP00-A 3x2,5 mm?2,

Omnuc Tpace ¥ Ha4YMH MoJiarama Kaodia

Tpaca kaboBa 3a Halajamke HAIOjJHUX OpMapa CUCTeMa Ha Tpacu ayToIlyTa je IIpHUKa3aHa Ha
rpauKUM MPUIIO3UMA, a INITAHUPAHa je y3 UBHILY ayTOIyTa Kpo3 Hacull, napajienHo ca CH kabmoBuma.
Ha ykpiuramuMa ca caodpahajuuniama kabnosu ce mrure PVC nujesuma @110 mm mujes. Ha ceakom
VKPIITamy IoJIaxe ce Opoj MOTpeOHUX IMjEBH 3a poJia3 KabiioBa ImIyc jeaHa pesepBHa (pesepBa y
Clly4ajy KacHHjer mojarama kabiopa). Y cliydajy npejacka peko MOTIyTHakKa, Kabil ce Mosiake mpeKo, y
HACHITy KOjH je JOBOJbHE TyOuHe.

Kab6n monararu y kabmoscku pos nyoune 0,8 m (ucmox caobpahajuune 1,1 m). Ha ny6unan 40 cm y
POBY TIOCTaBJba c€ TpaKa 3a yrno3opeme, a Ha nyouan 50 cm y poBy nocrasiba ce PVC mTutHHK Kabna. Y
rpapUKUM MPUIIO3UMa IPUKA3aHU Cy JeTaJbH Mojlarama KabjaoBa y kaOmoBcku poB. O63upoM 11a ce
napanenso ca CH kabioBuMa nonaxe u FeZn Tpaka 3a y3emibeme, ITaHUPAHO je 1a ce ca OBE TpaKe
OCTaBH JIOBOJbaH OpOj N3BOJIA 32 Y3EMILEHE CBHX OpPMapa M II0pTaja ca OPEMOM.

V cnyuajy na ce Tpaca HH kabioBa 3a Hamajame cuTeMa Ha TpacH ayToITyTa IOKJIana ca TpacoM
KaOJIOBCKE KaHAIIM3aIlHje 3a TeIeKOMYHUKAIMOHY HH(DPaCTPYKTypy, MapajelHoO MoJIarame je JO3BOJHEHO
caMo y3 00aBe3HO IMOLITOBahE POMHCAHNX PACTOjarba.

2.2 TexHHYKHU YCJOBH 3a moJjarame KadJa

IIpunukom panoBa Ha nojaramy kadyioBa noTpedbHo ce npuapxasatu [Ipenopyka
Enextponmuctpubyimje u yiyTcTBa mpou3Bohaya.

Kox nosarama kabnia y [MjeBU WM KaHaJ BPJIO j€ BXKHO MA3UTH Ja ce n30jerHy cBa omrehema
IUTaImTa Kabyia Koja MOTy HaCTaTH By4eHEeM KalJia 1o OIITPOM KaMely HIIH MPIJINKOM YBIIaueHmha y




1jeBr. 300T Tora je KaOJIoBe HEOIXOIHO Pa3BIIAYMTH ca IOBOJLHUM OpojeM pajHuka unmMe he ce m30jehu
ByUYeH:€ Kabia 1o 3eMJbH.

Kox yroBapa mim ucroBapa OyOmeBa ca KablioM HEOIXOAHO j€ PAJAUTH Ca TU3ATUIIOM WIH IPYTUM
ypehajuma ca mwbeM na ce u3bjerne omreheme kabna Ha OyOmYy.

Hajumxa temmepatypa kabia ca BalbCKUM IUIAIITOM OJ1 MOJTHETHIICHA, TIPH TOoJaramky Kao U 3a
MOHTa)XXy CIIOjHHIIA U 3aBpIIeTaKa jecte 10 -5 °C. 3a ciaydyaj moyiarama npy HIDKUM TeMIepaTypama Kaou
MIPETXOHO Tpeda yrpujaTH CTPYjOM WIIH 3arpHjaBambEeM Y TOTUIO] IpOCTOpHju 24 cara.

[Tpuje moueTka oqMOTaBama 1 pa3Biadera Kabdma Tpeda MPEeKOHTPOINCATH UCIIPABHOCT 3aIITUTHUX
Kalla Ha KpajeBuMa Kaliia, CTame TUIamiTa kabjia Ha BalCKUM CII0jeBHMA, IOCTOjamkhe MOTEHIHjaTHOT
Mjecta omrteherma mamTa kabia NprInKOM 0OIMOTaBamka, T¢ OIIITE CTamke OyOmeBa ca kabnmom. Takole,
Tpeba MPEKOHTPOIUCATH: HATITUCHY TUIOYHUITY Ha OyOmY, O3HAKE HA BAECKOM ILIAINTY Kabia Te
YCTAaHOBUTH MOAYIAPHOCT TUIA KabJia, MOTOHCKOT HAIIOHA, MPECjeKa U THUIA MPOBOJHUKA U TY)KUHE
Ka0J1a ca MpojeKTOBaHUM MojaiumMa 3a oapelheny kabaoBcKy Tpacy.

Kon moarama kabiia y poB, MOTpeOHO je HAlIPaBUTH ITOCTEJBUILY Ha THY pOBa o1l Iiijecka. JleOsprHa Te
nocrespuIle Tpeba na Oyme oko 10 cm. Bpiio je BaKHO KOPHCTHTH TTHjecak ca J0OpOM TOITIOTHOM
npoBoaHOMIhY, Kako 0u ce 00e30ujeaito 1o0po xinaheme kadiioBa.

IIpuje 3arpnaBama kabiioBa MOTPEOHO je 00aBUTH:

- HcnutuBame mojgoskeHor kadia,
- CHUMHTH TauHy Tpacy Kalia, 03HAUYUTH YKpILITamka ca OCTaJIUM 00jeKTHMa, CII0jHA MjecTa, TauHy
Jy)KUHY Kaoia.

Hakon Tora, kabnoBH ce 3aciry ciiojeM Iijecka edsprHe oko 10 cm, a 3aTHM MOCTaBe TIACTHYHH
IITHTHUIM KOjU Tpeba aa MOKPHUjy IHjeIIH BOI.

Ipu BpXy poBa MOJOXKUTH ILTACTUYHY TPAKY Ca HATIHCOM YIIO30PEEha, T€ KOHAYHO MOTIYHO 3aTPIaTH
pOB.

Kab0Bcky Tpacy o3HaunTH Ha TepeHy nmomohy 6eToHckux ctybuha ca oarosapajyhom MetaiHom
TUIOYMIIOM Ha KO0jOj Ce Hala3| 03HaKa Tpace Kadua.

Ipubnusicasare u ykpuimarse ca Opyzum UHCMAIAUUJAMA U 00jeKMUMa Ha mpacu

IIpubnmwkaBame H yKpIITalke ca IPYyTUM UHCTAIalrjaMa H 00jeKTHMa Ha TPacH je MOTpeOHO U3BECTH
npema npenopykama EnexTpoauctpubynuyje u mpeMa ycaoBUMa HaBEICHUM Y CarflaCHOCTHMA
HAJUIEXHAX KOMYHAJTHUX U Ipyrux npexy3eha u ycranosa.

Huje 103BosbeHO moJiarame eHepreTCKUX KabaoBa UCIIOJ WITH W3HA[ JPYTUX TOI3EMHUX HHCTaNalrja
OCUM TIpH yKpITamy. Ha MjecTrMa ykpiTama eeKTpoeHepreTcKor Kadia ca APYruM MoA3eMHHIM
MHCTaJIAIMjaMa HUje J03BOJbEHO MOCTaBbamkhe KaOJIOBCKUX criojHMIa. KabioBcke crojHuIe Mopajy Outu
yIaJbeHe O] MjecTa YKpIITamka HajMame 2 M.

Ykpwmaroe ca npomemnuum nymeeuma

Ha mjectrMa mposnasa ucroyy myTeBa, KabloBe 3aIlITUTUTH TTOMONY IUTACTHYHHX [IHjeBH oaroBapajyher
poMjepa, MOI0KEHNUX Ha nyomHu ox 1,1 m.

Kab6moBcky kaHanuzaiyjy Tpebda mocTaBUTH IpeMa IpaBHiTly OKOMUTO Ha ocy caoOpahajHuiie y mpasity
MpOAyKeTKa Tpace kabia, a caMo M3HUMHO JIOMYINTEHO je oactyname on 30°. KabnoBcka kaHanu3amuja
JIy’a je ca CBake CTpaHe KOJIOBo3a MUHUMAaITHO 1o 0.5 m.

AKo Tpaca ka0Ja pecHjena U IMjeladky TPOToap, Te Ce HacTaBJbha y 3€JICHOM TI0jacy, Taaa Tpeda
KaOJIOBCKY KaHAIIM3AIH]y 3aBPIIUTH Yy 3€JICHOM I10jacy.

Ykpumane ca 60006000om u kananuzayujom

MuHUMaITHE BOJIOPABHU pa3Mak IpH IapajielIHOM MoJaramby eHepreTcKor kadia 1 BoJoBoAa Tpeda
ourtu 1,5 m. Ha mjecty ykpinTama, ka0 Moke OUTH MOJIOKEH MCIIO WM U3HAI BOJIOBO/IA, 3aBHCHO O
BHUCHHCKOM TTOJIOXKAjy II1jE€BH, IITO ce Tpeba yTBPAUTH U3BOhEHEeM MPOOHHUX MOMPEYHUX HCKOTIA JTyHK
Tpace.

OKOMUTH CBUjeTIIH pa3Mak m3Mel)y kablia v TJIaBHOT 1[jeBOBOAA MOpa U3HOCUTH Hajmame 0,5 M.
YKOIHUKO je 0Baj pa3Mak Mamu MOTPEOHO je eHePreTCKH KaOJIOBCKU BOJ 3alITUTHTH OJl MEXaHUYKOT



omrtehema mocTapibajyhu ra y 3aTHTHY IIUjeB TaKO Ja je IMjeB ayXa 3a 1 M ca cBake cTpaHe MjecTta
VKpIITamba.

Ykpumane ca TK xabnoeuma

Yxpurame eneprerckux kadmosa ca TK momzemMunM kabioBuMa Tpeba H3BECTH, Y MPABILTY, IO
yraoM o1 90°, a HUKaKo MawuM of 45°, ca OKOMUTHM pa3makoMm o 0,3 m.

AKO ce HaBeICHH pa3MakK He MOXKeE OJIpKaTu, KaOJIOBU Ce Ha MjeCTy YKPILITambha 0/[Bajajy NOCTaBIbABEM
y 3aIITUTHE IIUjeBU. 3alTHTHE IIHjCBH 32 EHEPTETCKU Kabll MOpajy OUTH 01 10OpO BOAJHHBOT
Mmatepujana (HIp. kesbe3ne), a 3a TK kabmoBe o1 HeBOABUBOT MaTepHjaia (0ETOHCKE WIIH IIACTHYHE).
Kox mapanenHor nonarama ka0JioBa, HajMamke XOPU30HTAIHO pacTojame n3nocu 0,5 m.

Ykpwmarse ca enepeemckum xabnosuma

Kon ykpmitama, eIeKTpOeHepPreTCKY KabI0BU HIKET HAIIOHCKOT HUBOA Tpebajy OUTH n3HAA KabaoBa
BUIIIET HATIOHCKOT HUBOA. [Ipuinkom nonarama 20 KV xabiioBa y3 Ipyre eleKTpoeHepreTcke kabiose
notpebHo je moctuhu pasmak ox 0,1 m.

Cnajame u 3a6puiasarse Kabnosa

Crajama ¥ 3aBplIaBama KaboBa Tpeba U3BPIIMTH oaroBapajyhinm kabimoBckuM mprudopoM (kabroBcke
CIIOjHUIIE, KAOJIOBCKE 3aBPIIHHMIIE) KOJU MOPa HMATH aTECT O U3BPIICHOM UCIUTUBAKkY. MOHTaXY
KaOJIOBCKOT MPHOOpa U3BPIIUTH UCKJbYYHBO IPEMa YIYTCTBUMA Mpou3Bohada. [IprirnkoM MOHTaxe
KaOJIOBCKOT Ipubopa Tpeda MpoBjepUTH MPUCYTHOCT Biare y Kabiy U OJCTpAaHUTH AUO Kabja Koju
caJpKu BJary.

3amTuTa 01 ONACHOT HAlOHA JOANPA M aTMOC(EPCKOT MPaKHEHa

Kao 3amrrTa o1 HHANPEKTHOT HANIOHA JOAMPA ayTOMATCKAM HCKIBbYUCH-EeM Hamajama kopuctu ce TH
cucreM (HynoBame). Hyntu npoBomuuiy y kabiry yiasa, W3jia3a H eBEHTyaIHOT OJBOjKa Oulie mpecoBaHu
y 3ajeIHUYKY TaIy4HIly U 3aJIeMJbeHH, paau o0e30ehema HenpekuIHor Bohema Hyie.

HynoBame u3zBectr npema [IpaBUITHUKY O TEXHHYKHM HOPMAaTHBHMA 3a 3aIlITUTY HUCKOHATIOHCKHIX
Mmpexa u npunaaajyhux tpadocranunna "Cu.omer COPI" 6p. 13/78 u Cnyx6enn muct CPJ 6p. 37/95.

Kao 3amtuta o1 atMochepckor nmpakmemha MOTPEOHO je MPUITMKOM ToJlarama KabaoBa MOJ0KUTH U
nonuH4YaHy Tpaky FeZn 25x4 mm y uctu poB Ha nyouny ox 0,5 m 1yx 4uTaBe Tpace W CIIOJUTH Ha CBAKH
opMap M METaHe KOHCTPYKIIHje HHCTANpaHuX cucteMa. CBe opMape ONPEMHTH CTPEIUIIOM, 3HAKOM
OTTaCHOCTH.



Apyru neo  HUCKOHAIIOHCKO HAITAJAIBE HA TPACH AYTOIIYTA

SECOND PART LOW VOLTAGE POWER SUPPLY ON THE ROUTE OF THE HIGHWAY

2.1 Texumuxu Omuc / Technical Description

For the needs of power supply of traffic management system, dynamic signalization and SOS telephone,
it is planned to lay LV cable along the route of the highway. For each of the systems along the route, other
projects provide power supply control cabinets with all the necessary equipment. The subject of this project
is their power supply. According to the project, it is planned to supply TSO cabinets, meteorological station
cabinets, cabinets for oversized vehicles and cargo recognition systems, and power supply and cabinets of
SOS portals. The power supply of the SOS portal is provided by the power supply of the "master"” portal,
while the other portal ("slave™) is supplied by the "master™ portal, through the sewer laid under the highway,
treated by another project. Power supply of the system's control cabinets on the highway route is provided
by cables of type and cross-section PP00-A 4x70 mm?2, PPO0-A 4x50 mm2, PP0O0-A 4x35 mm? and PPQO-
A 4x25 mmz2. Laying of cables is planned so that from the power point to the first cabinet, one cable is laid,
which is used to power the first cabinet and all the others in that sequence. Which means that the power
cord continues from the first cabinet to the second, from the second to the third, and so on. Cabinets are
provided for the input of two cables of the indicated cross-section.

Power sources H3J&

The power supply of the previously mentioned systems on the highway route is performed from
transformer stations located along the highway route, in the following order:

e TS 10(20)/0,4 kV ,,TCS Kuljani*,

e TC 10(20)/0,4 kV ,,lvanjska‘,

e TC 10(20)/0,4 kV ,,Rest area Bistrica“,
e TC 10(20)/0,4 kV ,,TCS Omarska*,

e TC 10(20)/0,4 kV ,, Trnopolje* and

e TC 10(20)/0,4 kV ,,TCS Prijedor*.

One or two branches of power supply start from the transformer stations. The following table shows all
power cables starting from substations, as well as fuses installed in each of the substations for cable
protection.

Transformer station Branch/Segment Cable type and cross Fusein TS
section

TS TCS Kuljani Branch1-Cl1 PP00-A 4x25 mm? gG NV00 16 A
TS TCS Kuljani Branch 2 - C2 PP00-A 4x70 mm? gG NV00 10 A
TS Ivanjska Branch1-Cl1 PP00-A 4x70 mm? gG NV00 16 A
TS Ivanjska Branch 2 - C2 PP00-A 4x50 mm? gG NV00 16 A
TS Rest area Bistrica Branch1-Cl1 PP0O0-A 4x70 mm? gG NV00 10 A
TS Rest area Bistrica Branch 2 - C2 PP00-A 4x50 mm? gG NV00 16 A
TS TCS Omarska Branch1-Cl1 PP00-A 4x35 mm? gG NV00 16 A
TS TCS Omarska Branch 2 - C2 PP00-A 4x70 mm? gG NV00 16 A




TS TCS Omarska Branch 3 - C3 PP00-A 4x25 mm? gG NV00 16 A
TS Trnopolje Branch 1 -Cl1 PP00-A 4x35 mm? gG NV00 10 A
TS Trnopolje Branch 2 - C2 PP00-A 4x35 mm? gG NV00 10 A

TS TCS Prijedor Branch 1 -Cl1 PP00-A 4x50 mm? gG NV00 16 A

TS TCS Prijedor Branch 2 - C2 PP00-A 4x25 mm? gG NV00 16 A

A reliable fuse response is provided for all circuits in the event of a fault.

Highway system distribution cabinets (TSO) are provided for the input and output of power cables of the
before mentioned cross-sections. In the case of SOS telephones, additional cabinets are provided in the
immediate vicinity of the "master” SOS telephone, which are used to receive cables and power the phone.
Cabinets are polyester designed for mounting on a foundation. A cable of type and cross section PPO0-A
3x2.5 mm? is provided for powering the SOS telephones.

Route description and cable laying method

The route of the cables for power supply of the system's power supply cabinets on the route of the
highway is shown in the graphic attachments, and it is planned along the edge of the highway through the
embankment parallel to MV cables. At intersections with roads, cables are protected with HDPE pipes
@110 m. At each junction, the number of required pipes for the passage of cables plus one spare (reserve
in case of later laying of cables) is laid. In case of crossing the underpass, the cable is laid over, in an
embankment of sufficient depth.

Lay the cable in a 0.8 m deep cable trench (1.1 m below the road). At a depth of 40 cm in the trench, a
warning strip is placed, and at a depth of 50 cm in the trench, a PVC cable shield. The graphic attachments
show the details of laying cables in the cable trench. Since the FeZn grounding strip is laid in parallel with
the MV cables, it is planned to leave a sufficient number of terminals from this strip for grounding all
cabinets and portals with equipment..

In case the route of LV cables for power supply of the system on the route of the highway coincides with
the route of the cable sewer for telecommunication infrastructure, parallel laying is allowed only with
obligatory observance of the prescribed distances.

2.2Technical conditions for cable laying

When laying cables, it is necessary to follow the Electricity Distribution Recommendation and the
manufacturer's instructions.

When laying the cable in a pipe or duct, it is very important to take care to avoid any damage to the cable
sheath that can occur by pulling the cable on sharp stones or when pulling in the pipe. Therefore, it is
necessary to stretch the cables with a sufficient number of workers, which will avoid pulling the cables on
the ground.

When loading or unloading drums with a cable, it is necessary to work with a crane or other devices in
order to avoid damage to the cable on the drum.

The lowest temperature of the cable with an outer sheath of polyethylene, during laying as well as for the
installation of joints and terminations is up to -5°C. For laying at lower temperatures, the cable should be
preheated with electricity or heated in a warm room for 24 hours.

Before unwinding and stretching the cable, the correctness of the protective caps at the ends of the cable,
the condition of the cable sheath on the outer layers, the existence of potential damage to the cable sheath
during unwinding, and the general condition of the cable drums should be checked. Also, you need to check:
the nameplate on the drum, the markings on the outer sheath of the cable and establish the correspondence



of the cable type, operating voltage, cross-section and type of conductor and cable length with the projected
data for a particular cable route.

When laying the cable in the trench, it is necessary to make a bed of sand at the bottom of the trench.
The thickness of sand should be about 10 cm. It is very important to use sand with good thermal conductivity,
to ensure good cooling of the cables..

Before burying the cables it is necessary to do:
- Testing the laid cable,

- Record the exact route of the cable, mark the intersections with other objects, joints, the exact length
of the cable.

After that, the cables are covered with a layer of sand about 10 cm thick, and then plastic shields are
placed to cover the entire line.

At the top of the trench, lay a plastic strip with a warning inscription, and finally completely bury the
trench.

Mark the cable route in the field with concrete pillars with a suitable metal plate on which the cable route
marking is located.

Approach and intersection with other installations and facilities on the route should be reported according
to the recommendations of the Electricity Distribution Company and according to the conditions specified
in the approvals of the competent utility and other companies and institutions.

It is not allowed to lay power cables under or above other underground installations except at the
intersection. It is not allowed to install cable connectors at the intersections of the power cable with other
underground installations. Cable connectors must be at least 2 m away from the intersection.

Intersection with busy roads

At the places of passage under the roads, protect the cables with plastic pipes of appropriate diameter,
laid at a depth of 1.1 m.

As a rule, the cable duct should be placed perpendicular to the axis of the road in the direction of the
extension of the cable route, and only exceptionally a deviation of 30° is allowed. Cable sewerage is at least
0.5 m longer on each side of the road.

If the cable route intersects the pedestrian sidewalk and continues in the green area, then the cable duct
should end in the green area.

Intersection with water supply and sewerage

The minimum horizontal distance when laying the power cable and water supply in parallel should be
1.5 m. At the point of intersection, the cable can be laid below or above the water supply, depending on the
height position of the pipe, which should be determined by performing test transverse excavations along
the route.

The vertical clear distance between the cable and the main pipeline must be at least 0.5 m. If this distance
is smaller, it is necessary to protect the power cable line from mechanical damage by placing it in a
protective pipe so that the pipe is 1 m longer on each side of the intersection.

Crossover with TC cables

The crossing of power cables with TII underground cables should be performed, as a rule, at an angle of
90°, and not less than 45°, with a vertical distance of 0.3 m.

If the specified distance cannot be maintained, the cables are separated at the junction by placing them
in protective tubes. Protective pipes for power cable must be made of well-conducting material (eg iron),
and for TC cables of non-conductive material (concrete or plastic). When laying cables in parallel, the
minimum horizontal distance is 0.5 m.



Intersection with power cables

At the junction, the power cables of the lower voltage level should be above the cables of the higher
voltage level. When laying 20 kV cables next to other power cables, it is necessary to achieve a distance of
0.1m.

Connecting and terminating cables

Cable connections and terminations should be made with appropriate cable accessories (cable connectors,
cable terminations) which must have a test certificate. Only install cable accessories according to the
manufacturer's instructions. When installing cable accessories, check the presence of moisture in the cable
and remove the part of the cable that contains moisture.

Protection against dangerous contact voltages and atmospheric discharges

TN system (zeroing) is used as protection against indirect contact voltage by automatic shutdown of the
power supply. The neutral conductors in the input, output and eventual cable will be pressed into a common
pedal and soldered, to ensure continuous zero conduction.

Protection system is performed according to the Rulebook on technical standards for protection of low
voltage networks and associated substations "Official Gazette of SFRY™ no. 13/78 and the Official Gazette
of the FRY no. 37/95.

As protection against atmospheric discharge, it is necessary to lay a galvanized FeZn strip 25x4 mm in
the same trench when laying the cables at a depth of 0.5 m along the entire route. Connect it to each cabinet
and other metal constructions for equipment. Equip all cabinets with an arrow, a danger sign.

Tpehu neo Kab6aoscka Kananuzanuja 3a Tesekomynukanuone Kadiose

Part Three Cable Sewage for Telecommunications Cables

3.1 Texuuuxku Onuc /Technical description

3amarak u cBpXa MpojeKTa
[MpenmeT oBe MOKyMeHTaIHje Cy Tpal)eBUHCKHM pasioBU Ha U3TPajImhH KaOIOBCKE KaHAIM3AlIN]e KOjH
MPETXOJIe MoJIaraky TEIEKOMYHHUKAIIMOHUX KabJI0Ba, M3rpalikbi Mpexe Telle()OHCKHUX MTO3UBHUX ypehaja,
JHjerna cucTeMa IpOMjeHHBE CBjeTIOCHE CUTHAIM3ALM]E U BHCO HAA30pa KA0 M ONTHYKKX KablioBa
JIpYTHX KOPHCHUKA, Ha JHjely IUTaHUpaHe Tpace, Koja o0yxBaTa ayTomyT o 4yBopa Kyseanu 1o aBopa
Ipujenop.

Task and purpose of the project
The subject of this documentation are construction works on the construction of cable
sewerage that precede the laying of telecommunication cables, construction of a network of



telephone call devices, part of the variable light signaling and video surveillance system and
optical cables of other users, on the part of the planned route, which includes the highway
from the Kuljani intersection to the Prijedor intersection.

YBona
IIpojexrom je npeasuheno nonarame PEHD nujeBn Ha ritaBHOM mnpaBIly y KoHpurypanuju 6X PEHD

@ 50 mm.

ITpomnaszu ncnop necre 3a nmorpede TIIC ypehaja u npomjeHIbUBEe curHanm3aiyje peanmsoahe ce PEHD
mujeBuma 2 X @125 mm y koje ce ypnade mo Tpu PEHD 1mjeBu npomjepa <@ 40 mm (3 x PEHD @ 40
mm). OBojuM Ka 00jeKTUMa U eNEeKTPUYHUM opMapuMa peann3osahe ce nonarameM yetupu PEHD

uujesd nmpomjepa @ 50 mm (4 x PEHD @ 50 mm).

Ocum PEHD mujeBn, TK xanamusanujy unHe KaOJOBCKM IIAXTOBH, Koju he ciykutu 3a
HacTaBJbame U oArpamaname TK kabnosa. [Ipensuhajy ce 1ako CKIONMBY MOHTaXXHU IIAXTOBU KOjHU C€
yrpalyjy Ha GaHKWHH WIH Ha O€pMH, apMUPaHO-0ETOHCKE KOHCTPYKIIH]je, C METATHAM TIOKJIOMIAMA
HocuBocTH 150 kN. Pasmaru maxrtoa cy cca 500 m, y3 usy3eTke 300T oArpaHaBama, a ogpeheHu cy
IpeMa TeXHUYKHM 3aXjeBHMa, 3aXTjeBUMa Tpace U npunaaajyhux odjekara, kao U y3umajyhu y o03up
3aXTjeBe 3a yBJadyeHa U HacTaBJbarbe TIIaBHOT U criojHuX TK kadosa.

Ha nouetky u Ha kpajy raBHe Tpace npeasulajy ce kaOlIOBCKH IIAXTOBH y KOjUM CE BPIIH
noBe3uBame ca TK kab10BCkOM KaHATU3aIMjOM TPEAXOIHE ceKIrje U cibeaehe nuoHuie Kopuaopa.

Introduction
The project envisages the laying of PEHD pipes on the main line in a 6x PEHD @50 mm
configuration.

Passages under the road for the needs of ERT devices and variable signalization will be realized with
PEHD pipes 2 x @125 mm into which three PEHD pipes with a diameter of @ 40 mm (3 x PEHD @ 40
mm) are inserted. Branches to buildings and electrical cabinets will be realized by laying four PEHD
pipes with a diameter of @ 50 mm (4 x PEHD @ 50 mm).

In addition to PEHD pipes, telecommunication cable canalization consists of cable shafts, which will
be used to continue and branch TK cables. Easily collapsible prefabricated manholes are envisaged,
which are installed on the sidewalk or on the berm, reinforced concrete structures, with metal covers with
a load capacity of 150 kN. Manhole spacings are approximately 500 m, with exceptions due to branching,
and are determined according to technical requirements, requirements of the route and associated
facilities, as well as taking into account the requirements for retraction and continuation of the main and
connecting TK cables.

At the start and at the end of the main route, cable shafts are planned to maintain the connection of the
telecommunication cable canalization of the previous section and the next section of the corridor.

3.2 Tpaca TK kab6JgoBcke kanaau3zaunuje/ Telecommunication cable canalization route

Tpaca kaOJ0OBCke KaHalW3aIMje MMOJIOKEHA je YHyTap pPerylallOHMX JIMHUja 1ecTe, C JeCHE
cTpane raenajyhu y cMjepy pacryhe cranmonaxe. Tpaca kabmoBcke TK kananmuszanumje cMjernra ce
yIJIaBHOM y O€pMU HA HACHUILY, Y JTHY HACHIIA M JjeIMMAYHO Ha OaHKWHU ayTonecte. Koa mormyTmaka u



nponycta Tpaca TK kaHamu3aiuje nmpojasu y HaJIcJIojy TaMIIoHa U3Ha o0jekTa y 6ankuHHU. Kox
BUjaayKkTa 1 MocToBa Tpaca TK kaHanu3aiuje Haasu ce y TpyIly CaHIy4acTUX MOCTOBA.

Pa3mak maxroBa kaOIoBcke KaHanK3alMje Tpeba OuTH oapeheH Tako na ce 3aJ0BoJbe cibenehe
MPETIIOCTABKE 32 M3rPAIby TEICKOMYHHKAIIMOHUX CHCTEMA!

CMjeIlTaj HacTaBaKa Ha TBOPHUYKKM JTy>KUHAMa ONTUYKOT Kadma,

CMjeIITaj pe3epBHUX METJbH ONTHYKOT Kabia 3a moTpede peIoBHOT OJpKaBama,

MPHUKJbYYaK 3a TeaedoHncke mo3usHe cryouhe (TTIC),

Bese n3Mely 1 ca 00jeKTUMa ayToIecTe u

JPYTH CIIMYHU YCIIOBH.

300r ymyxuBama ONTHYKOr Kabma motpeOHO je mujeBn TK kaHanmmsammje mpomjepa €50 mm

IIPOBECTU HENPEKHHYTO Kpo3 KabJIOBCKE IIAXTOBE AyX IMjelie IIaBHE Tpace.

Cable canalization route is laid within the regulatory road lines, on the right side, looking in the
direction of increasing chainage. The route of the cable TK sewerage is located mainly in the berm on the
embankment, at the bottom of the embankment and partly on the highway bank. In case of underpasses
and bridges, telecommunication cable canalization route is laid in a layer of buffer next to the highway. In
the case of viaducts and bridges, the telecommunication cable canalization route is located in the hull of
box bridges.

Distance between cable canalization shafts needs to be determined so it meets following assumptions
for the construction of Telecommunication Systems:

Placement of endings at factory lengths of optical cable

Placement of spare optical cable intersections for the need of regular maintenance,

Connection to telephone poles (TP),

Link between and with the motorway facilities and

Other similar conditions.

Due to “blow in” installation process of optical cables, telecommunication canalization pipes diameter

of @ 50 mm need to be laid without interruption through the cable shafts along the entire main route.

3.2.1 Bucuncke u nonpeune gucnosunuje/ Altitude and transverse dispositions

IIpema TeXHUYKUM YCIIOBHMA, JyOWHA pOBa 3a IMOJIarame [[UjeBH KaOJI0BCKe KaHAIHN3allM]je Ha OaHKUHH
i 6epmu je ctarnapaHo 80 cm, Mpu yemy je y3eTta y 003up AeOpuHa MoAjIore 011 ijecka, Te 0poj
penosa 1ijeBr. MUHMMaIHA BUCHHA CJI0ja M3HA MOCIBEIHET BpXa IIujeBH je 50 cm.

Ha mjecTrMa rgje HeMa JOBOJBHOT HaZCIOja, IUjeBH Tpeba oomoxutu 6eronom (MB - 20). Ha
MjecTUMa Iperiasa Tpace ca OepMe Ha OaHKUHY U3BPIIUTH CHIPEHE IIHjeBH 300T 3aIITHTE O Moryher
OITHOIICEH2 3eMJBE YCIBE] je0Bamba OOOPUHCKIX BOJA.

3a nmpoJa3 ucrnon 1ecte npeaulhena je nyouHa yrpaame 1ujesu o 1,3 m Tako aa y3umajyhu y o03up
IeOJpIHY MOJUIOTe O MjecKa U BUCHHY IMjEBH, TOPH-U BPX HOJIOKEHE IijeBU Oyae Ha nyounu 1,1 m oz
acdainra. Y citydajy Jia ce 3axTjeBaHa TyOWHa HEe MOJKE HCIIOIITOBATH, IIMjE€BU T0OCTOHUPATH OETOHOM
MB - 20.

Ha cBum mponazuma ucniox ayronecre nujeBu TK kananuzamuje ce ypnade y 3amrutae PEHD nujesu

npomjepa @ 125 mm (2x PEHD @ 50 mm y jenny PEHD @ 125 mm).



According to technical terms, depth of ditch for cable canalization pipes laying at the hard shoulder or
berm is of a standard size 80 cm, while taking into consideration the width of the sand base and number
of pipe rows. Minimum height of the layer above the top of the last pipe is 50 cm.

In places where there is not enough overlay, pipes should be concrete-coated (MB -20 At the crossings
of the route from the berm to the embankment, anchor the pipes for protection against possible soil
erosion due to the action of rainwater.

For the passage underneath the motorway, planned depth for pipes installation is 1.3 m, so considering
the thickness of the sand base and height of pipe, the top of the laid pipe will be at depth of 1.1 m from
the asphalt. In case the required depth may not be met, the pipes will be additionally concrete-coated with
the concrete MB 20.

At all the passages underneath the motorway, telecommunication cable canalization pipes are inserted
into protective PEHD pipes with a diameter of @ 125 mm (2x PEHD @ 50 mm in one PEHD @ 125
mm).

3.2.2 Pacnopen maxroBa/ Shafts layout
[llaxToBM KabIOBCKE KaHAIHM3AIM]jE Ha TPEIMETHO] THOHHUIN ie OMTH CMjelTeH! Ha cibeaehum
CTalMoHakaMa Kako OM ce 3a0BOJHUIIN CBH IIOMEHYTH YCIIOBH.

Cable canalization shafts at subject section will be located at the following chainages so they could
meet all the mentioned terms and conditions.

. Tun Bpoj Bpoj
Cranuonaxa Bpoj maxra maxTa Tl'f CJ Tlé (") Hamomena
1+033 KO-1 A3 11 2 Hecna
KO-1a A3 Ysop
KO-1b a3 Ysop
KO-1c A3 Ygop
1+033 KO-1.1 13 1.2 1 JlujeBa
KO-1.1a A2 Ygop
KO-1.1b I3 TC uBop
KO-1.1c a3 Ysop
1+489 KO-2 12 JecHa
1+775 KO-3 I3 CHIIT
2+350 KO-4 12 Hecna
2+950 KO-5 13 2.1 JecHa
2+950 KO-5.1 A1 2.2 JlujeBa
3+450 KO-6 12 JecHa
3+958 KO-7 a2 JecHa
4+450 KO-8 12 JHecna
4+950 KO-9 a3 3.1 JecHa
4+950 KO-9.1 pigl 3.2 Jlujera
5+450 KO-10 a2 JecHa




5+952 KO-11 12 Jecna
6+450 KO-12 12 JecHa
6+950 KO-13 A3 4.1 HecHa ctpana AIl
6+950 KO-13.1 1 4.2 ujeBa ctpana All
7+450 KO-14 112 HecHa ctpana Al
7+967 KO-15 12 Jecna ctpana ATl
8+450 KO-16 A2 HecHa ctpana AIl
8+900 KO-17 A3 5.1 HecHa ctpana AIl
8+900 KO-17.1 1 5.2 JlujeBa crpana All
9+450 KO-18 a2 HecHa ctpana AIl
9+951 KO-19 12 Jecna ctpana ATl
10+450 KO-20 J2 JecHa crpana AIL
10+900 KO-21 13 6.1 Jecna ctpana ATl
10+900 KO-21.1 1 6.2 JlujeBa crpana All
11+450 KO-22 12 Hecna ctpana Al
11+950 KO-23 12 Jecna ctpana ATl
12+500 KO-24 13 JecHa crpana AIL
TC Uamcka -
12+500 KO-24.1 2 Jujesa crpatia ATI
12+900 KO-25 13 7.1 Jlecna ctpana ATl
12+900 KO-25.1 A1 7.2 JlnjeBa crpana All
13+450 KO-26 13 Jlecna ctpana ATl
14+000 KO-27 2 Hecna ctpana AIl
14+550 KO-28 12 Hecna ctpana Al
15+100 KO-29 13 8.1 Jecna ctpana ATl
15+100 KO-29.1 2 8.2 Jlujea ctpana All
15+600 KO-30 12 Jecna ctpana ATl
16+100 KO-31 2 JecHa ctpana All
16+614 KO-32 12 Jecna ctpana ATl
17+100 KO-33 13 9.1 Jlecna ctpana ATl
17+100 KO-33.1 A1 9.2 JlnjeBa ctpana All
17+624 KO-34 12 Jlecna ctpana ATl
18+098 KO-35 2 [Hecna crpana All
18+600 KO-36 2 Hecna ctpana AIl
19+100 KO-37 A3 10.1 [Hecna crpana All
19+100 KO-37.1 A1 10.2 Jlujea ctpana All
19+600 KO-38 2 Hecna ctpana AIl
20+100 KO-39 2 [Hecna crpana AIl
20+601 KO-40 13 Hecna ctpana AIl
20+601 KO-40.1 12 Jlujea ctpana AIT
20+975 KO-41 2 Hecna ctpana AIl
21+349 KO-42 13 111 Hecna ctpana AIl
21+349 KO-42.1 hivy 11.2 TC brcrpa -
nujeBa crpaHa All
21+899 KO-43 2 Hecna ctpana AIl
22+450 KO-44 13 Jecna ctpana ATl
23+099 KO-45 13 12.1 Jecna ctpana ATl
23+099 KO-45.1 Al 12.2 JlujeBa ctpana AIl




23+675 KO-46 12 HecHa ctpana AIL
24+199 KO-47 13 9 Jecna ctpana ATl
24+199 KO-47.1 A2 8 JlujeBa ctpana All
24+625 KO-48 12 Jecna ctpana ATl
25+100 KO-49 a3 13.1 HecHa ctpana AIl
25+100 KO-49.1 A3 13.2 JlujeBa ctpana All
KO-49.2 J2 Ysop Omapcka
KO-49.3 A3 CHII Omapcka
IIpucrymnna
KO-49.4 a2 10 caoOpahajuuna 3a
HOKC
IIpucrynna
K049.5 112 caoOpahajuuia 3a
HOKC
25+550 KO-50 a3 11 JHecHa ctpana AIl
26+120 KO-51 12 Jecna ctpana ATl
26+600 KO-52 a3 12 JHecHa ctpana AIl
26+600 KO-52.1 J2 13 JlujeBa crpana All
27+100 KO-53 IR} 14.1 Hecna ctpana Al
27+100 KO-53.1 A1 14.2 Jlujea ctpana All
27+600 KO-54 12 Jecna ctpana ATl
28+100 KO-55 a2 JHecHa ctpana AIl
28+579 KO-56 12 Jecna ctpana ATl
29+100 KO-57 A3 151 JecHa ctpana All
29+100 KO-57.1 pigl 15.2 JlujeBa ctpana ATl
29+600 KO-58 12 Jecna ctpana ATl
30+100 KO-59 2 JecHa ctpana All
30+576 KO-60 12 Jecna ctpana ATl
31+126 KO-61 A3 16.1 JecHa ctpana All
31+126 KO-61.1 pigl 16.2 JlujeBa ctpana ATl
31+602 KO-62 2 JecHa ctpana All
32+101 KO-63 2 JecHa ctpana All
32+601 KO-64 12 Jlecna ctpana ATl
33+100 KO-65 A3 17.1 [Hecna crpana AIl
33+100 KO-65.1 A1 17.2 Jlujea crpana AIl
33+600 KO-66 2 [Hecna crpana All
34+125 KO-67 13 Hecna ctpana AIl
TC TpHomnosse -
34+125 KO-67.1 12 HHjer; cxpana All
34+600 KO-68 2 [Hecna crpana All
35+100 KO-69 13 18.1 Hecna ctpana ATl
35+100 KO-69.1 A1 18.2 Jlujea ctpana All
35+650 KO-70 2 [Hecna crpana All
36+100 KO-71 J2 Hecna ctpana ATl
36+592 KO-72 12 Jecna ctpana ATl
37+105 KO-73 113 19.1 Hecna ctpana AIl
37+105 KO-73.1 1 19.2 JlujeBa crpana All
37+600 KO-74 2 Hecna ctpana AIl




38+100 KO-75 a2 HecHa ctpana AIl
38+600 KO-76 12 Jecna ctpana ATl
39+100 KO-77 a3 20.1 14 HecHa ctpana AIl
39+100 KO-77.1 a2 20.2 15 JlujeBa ctpana AIl
39+600 KO-78 a2 HecHa ctpana AIl
40+158 KO-79 a3 16 HecHa ctpana AIl
KO-79.1 I3 Usop I[pujenop
KO-79.2 2 Ugop IIpujenop
KO-79.3 I3 CHII Ipujenop
KO-79.3.1 A2 CHII IIpujenop
KO-79.4 I3 18 Usop [Ipujenop
KO-79.5 a3 ‘sop Ipujenop =
3aBPIIHO OKHO
Usop IIpujeno
40+682 KO-80 13 17 AH—p3a113)p1Jn H0p0KHO

3.2.3IIpena3 npexko noTnyTkaka/ Underpasses

Ha npenmeTHOj ANOHUIM Hajla3| ce BUIIIE MOTIYTH-AKa 3a MPoJia3 JIOKATHUX caoOpahajHuma. Ha cBuM
MjecTHMa yrpajme noTmyTmhaka Tpaca TK kaHann3anuje ce Haja3n U3HAA MPEAMETHOT 00jeKTa y HaCUITY
KOjU Ma JIOBOJbHY BUCHHY HaJICII0ja 32 KaOJIOBCKHU POB.

There are several underpasses on the subject section for the passage of local roads. At all places of
installation of underpasses, the route of the TK sewerage is located above the subject object in the
embankment which has a sufficient height of the superstructure for the cable trench.

3.2.4ITposa3 npexo MmocToBa u Bujaaykra/ Bridges and viaducts

Tpaca kabIoOBCKe KaHAIH3aIM]je 32 OBaj THUI 00jeKaTa Hajla3| ce y TPYITYy CaHIydacTHX MOCTOBA U
BUjaaykra. ['paleBuHCKUM Mujenom npojexTa ouhe mpeaBul)eHN PEeBU3NOHHU MAXTOBU HA MOCTOBHMA
(BHjagykTHMAa), HA MOYETKY (Kpajy) MOCTa (BHjaayKTa) U Ha cBakuxX 50 m pacrojama Mo MOCTY
(Bujanykty). Usmelhy maxroa 6uhe nmonoxxene 3amtutuae PEHD nujeBu oaroeapajyher xananurera u
mpomjepa.

The cable canaliyation route for this type of facility is located in the hull of box bridges and viaducts.
The construction part of the project will envisage inspection manholes on bridges (viaducts), at the
beginning (end) of the bridge (viaduct) and at every 50 m distance along the bridge (viaduct). Protections
of PEHD pipes of appropriate capacity and diameter will be laid between the manholes.

3.2.5Mponycru (perynamnuja noroka)/ Culverts (streams regulations)

Ha cBuM MjectimMa yrpajme npomnycra Tpaca TK kaHanu3aiuje ce Hajla3u n3Haa 00jeKTa y HacHITy
KOjU ¥Ma JIOBOJbHY BUCHHY HAJICIIOja 32 KaOJIOBCKHU POB.

At every point of installation of culverts, cable canalization route is placed above the object in
embankment which has sufficient layer of overburden for cable ditch.




3.2.6YBop Kybanu/ Kuljani intersection

Ipeko uBopa KysbaHu BpIiu ce MPUKJbYYCHE HOBOMPOjEKTOBAHOT ayTOIyTa Ha mocTojehy
caobOpahajuy uHppacTpykTypy, ca crpane bama Jlyke u Jlakrama.

Tpaca kaboBcKke KaHaNIM3alMje INIaHUpaHa je ca o0je ctpaHe yBopa Kyspanu, kako y npasiy bama
Jlyke, Tako u y npaBiy Jlaktama. [Ipensulena cy 3aBpirHa kaba0Bcka OKHa 300T JIaKIIEeT TTOBE3MBaba Ha
nocrojehy wim Oyayhy TenekoMyHHKAITHOHY HHPPACTPYKTYPY.

¥ Henocpennoj 6nmsunu yBopa Kyssanu nmnanupan je o6jexar CHII Kysbanuy, 3a xoju je 06e30jehen
TK npuxspagak Ha raBy Tpacy TK kananmuzanuje npeko kabmosckor okHa KO-3, cmjemreHor n3a
caoOpahajue Tpake 3a BanrabaputHe Tepere. O] OBOr OKHa IpeiBUljeHa je KaOJIOBCKa KaHaln3aluja 3a
yBoheme kabsoBa y objexat CHII

Connection of the newly designed motorway to the existing traffic infrastructure, on the side of Banja
Luka and Laktasi, is planned through the Kuljani intersection.

The route of the cable sewerage is planned on both sides of the Kuljani intersection, in the direction of
Banja Luka and in the direction of Laktasi. Final cable shafts are planned for easier connection to existing
or future telecommunications infrastructure.

In the immediate vicinity of the Kuljani intersection, the TCS Kuljani facility is planned, for which a
TC connection is provided to the main of the TK sewer route via the KO-3 cable shaft, located behind the
traffic lane for oversized cargo. From this shaft, a cable sewer is planned for the introduction of cables
into the TCS facility.

3.2.79Bop Omapcka/ Omarska intersection

Y uBopy Omapcka of TlIaBHE Tpace ayToIyTa, 0[[Baja ce mpucTymHa caoOpahajauma 3a oojexat CHII
Omapcka 1 KOMIUIEKC o0jekaTa 3a ofpKaBambe, YIpaBibame 1 KOHTpory caoopahaja (LIOKC). [Ipema
TOMe, TIpeJIBMl)EHO je U 0JIBajarhe TeJICKOMYHHUKAIMOHE KaHAIH3allbje, Te je 00e30jeheH npuibyJak 3a
MPETXOIHO HaBeJIeHe 00jeKTe.

3a ob6jexat CHIT Omapcka npeaBul)ero je kadmoBcko okHo KO-49.3, koje je cMmjemTeHo u3a
caoOpahajue Tpake 3a BanrabapuTHe Tepere. O] OBOr OKHa Ipe/iBul)eHa je KaOJIOBCKa KaHaM3aIyja 3a
yBoheme kabmosa y oojexar CHII.

3a npukspydak o0jexTa LIOKC-a Ha rmaBHy KaHAIM3aIM]jy IDIAHUPAHO je KabmoBcko okHO KO-49.5, ca
KOjer ce KaHaJIM3allija HacTaBJka J0 IUIaHMpaHe KaHau3anuje y ckiomy komriekca [IOKC-a.

At the Omarska intersection, the access road for the TCS Omarska facility and the complex of facilities
for maintenance, management and traffic control (MTC) are separated from the main route of the highway.
Therefore, the separation of the telecommunication sewerage is envisaged, and a connection is provided for
the previously mentioned facilities.

A cable shaft KO-49.3 is planned for the TCS Omarska facility, which is located behind the traffic lane
for oversized cargo. From this shaft, a cable sewer is planned for the introduction of cables into the TCS
facility.

For the connection of the MTC facility to the main sewer, the cable shaft KO-49.5 is planned, from which
the sewer continues to the planned sewer within the MTC complex.



3.2.8Usop Ipujenop/ Prijedor intersection

IIpeko uBopa [Ipujenop Bpim ce MPUKIbyYeHE HOBOIIPOjEKTOBAHOT ayTOMyTa Ha roctojehy
caobOpahajay uHppacTpykTypy, ca crpane [Ipujemopa.

YV uBopy IIpujenop on rmaBHe Tpace ayToIlyTa, 0JBaja ce MpucTyHa caoOpahajuuia 3a o6jexat CHIT
Ipujenop. [Ipema Tome, npeasuleHo je ofBajame ca rIaBHE TEICKOMYHUKAIIMOHE KaHAIH3AI]e, TIPEKO
kabmosckor okHa KO-79.

3a o6jexar CHII Ilpujenop npensulero cy kabmorcka okaa KO-79.3 u KO-79.3.1, koja cy cMjemTeHo
Ha m1aroy objekTta. On okna KO-79.3.1 npensuljeHa je kabnoBCka KaHANM3aIMja 3a YBoheme KablioBa y
objexar CHII.

3.3 U3pana kadaoscke kanaausamuje/ Construction of cable canalization

Kananu3zanuone nujeBu
Pamu panmonaiiHuje u3paze kabloBcke KaHaM3alyje npeapuha ce ynorpeba IyjeBH U3 OJHUCTUIICHA

Bucoke rycrohe (PEHD), koja ce ncnopydyjy Ha KoiyToBuMa ctaniapase xyxuHe o 300 m 3a @ 50

mm. HaBeneHa BpcTa nujeBu je 3HaTHO prexcubmwianja on PVC nujesu, Te 300r Behe gyxune
HENPEKUHYTOCTH U Mamer 0poja CIIOjHUX MjecTa CMamyje ce BpujeMe H3paie a je caMma 3rpaima
pannoHanHuja, Opka U jeTuHMja.

PEHD 1wmjeBu he ciy>kHTH KOJT TEXHOJIOTH]E ,,yITyXHBamba' KOMIIPECOBAHOT 3paKa 3a ToJjiarame
ONTHYKKX KabjoBa y nujes. [IpuTHCaK KOju ce MOCTIKE IPHIIMKOM yIyXMBamba Moske ouru mo 10 bara.
Je6sprna ctjenkn PEHD nujeBu, kao u ryctoha NprMjesmeHOT MOHETHIICHA, MOPajy OUTH TaKBH J1a
U3JIP)Ke HABEICHHU MPHUTHUCAK.

O06muK, (PU3UKATHO - XEMHjCKa CBOJCTBA U TUMEH3Hj€ LIHjeBH MOPajy OJroBapaTH TeXHUYKUM
yCJIOBMMA MOJMETUIICHCKUX [IHjeBH 3a KabiIoBCcKy KaHaiu3aimjy npema DIN 8074 Hopmu, oTHOpHE Ha
npuTrcak MEHUMAaIHO 12 bara kox 35°C 3a 2 cata. boja nujeBu je npaa RAL9005, Ha yHyTpanmoj
TOBPIIMHHU TIOTY»HO yXJbeOJbeHe oaroapajyhum 6pojem ypesa. LlyjeBr 03HaueHe ca TOTUIOTHUM KUTOM
Yy KOHTPACTHO] 00jH, MUHUMAJTHO 4 mm BHCOKO, Ca IMEHOM TIpou3Bohaya, yrmiucaHuM IpoMjepoM ITHjCBH,
ynucanuMm DIN 8074, naTyMOM NIpou3BOKE U OpojeM MeTapa IHjeBH.

PEHD nujeBu 3a nonarame y 3emiby (e6sprHa cTrjenke SDR 11):
40 x 3,7 (23 ypesa)
50 x 4,6 (30 ype3a)

[NaxoBame nujeBn: JoOomr win KOTyp, Kpaj MUjeBH 3aTBOPEH ca 3aBPIITHAM Kallama.

3a crajame MONMETHUIICHCKUX [IHjeBU KOPUCTE ce MOCeOHHU CIIOjHM eJIEeMEHTH 3a npuTrcak ox 10 bara
WM YBPCTH (BapeHH) CII0jeBU. 3a yBOhEHe II1jeBH Y KaOIOBCKE IIAXTOBE KOPUCTE CE THIICKE YBOJHHUIIE
oxn tBpaor PVC-a. Ha unraBoj Tpacu niecte, u3Bal o0jekara, monaxe ce koupurypanuja 6 x PEHD 0350
mm.

ITonpeune mposiaze ayTommyTa U3BECTH Ha CIbeehy HAaYMH:
2X PEHD @125 mm (ca 3 PEHD @ 40 mm) Ha MjecTuma noBe3uBama TIIC-a Ha CylIpOTHO]j CTpaHU |

3a IIPOMETHY OIpemy,
4x PEHD 050 mm 3a oaBojke ka o0jekTuma.



Y mujeB PEHD @125 mm moryhe je momoxkut 3 PEHD cijevi @ 40 mm. CBe nos10XeHe 11jeBH

3aTBOpHTH YenoBuMa. [lujeBn @ 50 mm qyx mujese Tpace MpOBECTH HEMPEKUHYTO, Takol)e U Kpo3

KaOJIOBCKE IIIaXTOBE, Ka0 ¥ KPO3 00jeKTe Kao MITO Cy BUjaAyKTH B MOCTOBHU. KpajeBe 11jeBr 3aTBOPUTH
PVC yenosuma oxroeapajyher npomjepa y maxToBUMa KOjU ce Hasiaze Ha rmo3uiujuma oyayhux TIIC

ypehaja.

Ha cBuM kapakTepUCTHUHUM MjecTHMa (CHojHULE U mpoMjeHa pasua PEHD 1nujeBn) mianupanu cy
,,Ball mapkepu“. ,,Ball mapkepn* ce nzpalyjy ox uBpctux PVC MaTepujana oTHOpHHUX Ha XEMH]jCKE U
MEXaHWYKe peareHce. Y YHyTpalImbOoCcTH okpyTior kyhumra o PVC MaTtepujana ce cMjernTa MeTamHu
JINO y TEYHOCTH (J1a OM HEOBHUCHO O] TI0JI0XKaja KyTrjle METallH! Mo yBHjek Ono mox 90°) koju pearyje Ha
JIETEKTOP.

W3Haj mosio)keHUX LUjeBH M0CTaBJba Ce MeTaln3upaHa yrno3opasajyha Tpaka. MeTanHu quo Tpake 3a
YI030paBame U Tparame cactoju ce u3 Asa PEHD u3onoBana, OakapHa mpoBoHUKA npednuka 0,6 mm?2.
OBU NPOBOJHUIIM TpeOajy OUTH YTUCHYTH U3Mel)y ABa MONMHMETHIICHCKA CJI0ja, O]l KOJUX jelaH
npeJicTaBiba 0a3y, a IPYTH TOPHH CJI0j Ha KOME Ce ITaMIIa yro3opeme. [1o 1ujenoj TyKuHu Tpake Mopa
MUCATH yIo30peme Jia ce ucnoj me Hanmaszu TK kabi. Tpaka tpeba na je mmpune 10 cm, a aedspune 0,8 -
1,0 mm. Tpaka Mopa OuTH HeNpeKHUIHA HA IMjeJI0j AY>KHHHU POBa, Tj. pabpHuKke JyKUHE Tpake ce
HacTaBJbajy oMohy amapara 3a komuame U ,,Ultra Crimps® criojHuna.

ITpubop 3a KabIOBCKY KaHANU3ALIU]Y
3a u3rpampy KaHaJIM3aldje y3 IHjeBH yoTpeosbaBa ce U cibenehn npudop:

CIIOJHUIIE,
MTOKJIOMITH (Y4EmOBH),
JBETINTIO,

rymese Oprse,
KJIM3HA CPE/ICTBA,

Ocrtanu rpal)eBUHCKH MaTepyjau.

@ 3.3 Construction of cable canalization

Canalization pipes
Due to more rational construction of cable canalization, use of high density polyethilene pipes (PEHD)

is planned, which are delivered in rings with standard length of 300 m with @ 50 mm. The mentioned type

of pipe is significantly flexible than P\VVC pipe, and due to greater length of continuity and lower number of
connection spots, the construction time is reduced and construction itself is more rational, faster and cheaper.

PEHD pipes will be used in the compressed air ,,blow-in* technology to insert the optical cables into the
pipe. The blowing pressure achieved may be up to 10 bars. Thickness of the PEHD pipe walls, such as the
density of used polyethylene, must be such to endure the pressure from the above.

Shape, physical — chemical features and dimensions of pipes must correspond technical requirements
of the polyethylene pipes for cable canalization according to the standard DIN 8074, and must be resistant
to minimum pressure of 12 bar at 35 °C in 2 hours. Pipe colour is black RAL9005, grooved along the inner
surface with the appropriate number of cuts. Pipes are marked with heat seal in contrast colour, minimum
4 mm high, with the name of the producer, specified pipe diameter, DIN 8074, date of production and
number of meters of the pipe.

PEHD pipes to be laid in the ground (wall thickness SDR 11):

40 x 3,7 (23 cuts)



50 x 4,6 (30 cuts)

Pipe packing: Drum or ring, pipe end closed with final caps.

To connect the polyethylene pipes, special connecting elements are used for the pressure of 10 bars or
hard (welded) connections. To insert the pipes into the cable shafts, standard guides, made of hard PVC are
used. At the entire route, outside the facilities, a configuration of pipes 6 x PEHD @50 mm is laid.

Crossroads should be made as follows:

e 2XPEHD @ 125 mm (with 3 PEHD @ 40 mm) at ERT connection spots on the opposite side and for
the traffic signalization devices and rest area needs,

e 4 x PEHD @50 mm for branches to objects.

It is possible to insert 3x PEHD pipes @ 40 mm into PEHD @ 125 mm pipe. All the layed pipes should

be closed with the plugs. @ 50 mm pipes should be laid in continuity along the entire route, as well as

through the cable shafts, and through the facilities such as viaducts and bridges. Pipe ends should be closed
with PVC plugs of appropriate size, in shafts located at the positions of future ERT devices.

At all specific spots (connections and PEHD pipe direction changes) Ball markers are planned. Ball
markers are made of hard PVC materials, resistant to chemical and mechanical reagents. Inside the ball
round housing made of PVC material, metal part will be inserted in a liquid (aso it would always be,
regardless of the ball position, at 900 position), which reacts to detector.

Above the laid pipes, metalized warning stripe will be installed. Metal part of the warning/tracing stripe
consists of two PEHD insulated, copper conductors with diameter 0,6mm2. These conductors need to be
placed between two polyethylene layers, one of which is a base, and the other, upper layer, is the one with
the printed warning. Along the entire stripe, there must be a written warning about Telecommunications
laid below. Stripe needs to be 10 cm wide, and 0,8 +1,0mm thick. Stripe needs to be continuous along the
entire ditch, in fact, the original length of the stripe is extended with the the connecting equipment and Ultra
Crimps connectors.

Kit for cable canalization

In addition to pipes, the following kit is used for canalization construction:

e connectors,

e lids (plugs),

e glue,

e sealing rubber,

e sliding agents,

e  other construction materials.

3.3.1Ka6a0Bckn maxrosu/ Cable shafts

PasMjemtaj kabMOBCKUX IIAXTOBA je AaT y Moriassby 1.3.2. n Ha memMaTcKuM npukasuma. [lpensubha ce
yrpajmba TUICKUX MOHTaXHUX I1axToBa o3Hake M3 /11, M3 12 u M3 J13.

[axToBu ce m3palyjy ox 6etona MB30, ca xeJbe3HUM MOKIIOMIIMMA U BalbCKHUX Cy JUMEH3Hja:

e M3 JI1, cca 108 x 78 x 101 cm, mpubawxkue TexxuHe 600 kg,
e M3 /12, cca 118 x 108 x 96 cm, mpubimxae Texune 1270 kg,
e M3 /13, cca 168 x 108 x 101 cm, mpubnmxae Texune 1350 kg.

OCHOBHHU €JIEMCHTH MOHTAKHHUX IIIAXTOBA Ccy:



® JIOFU €JIEMEHT ca MOJIHOM IIOYOM U 3U0M Ca OTBOpPHUMA,
® TOPHH-U €IIEMEHT Ca 3UA0M U yJIa3HUM OTBOPOM,
® TIOKJIOIIIM.

CKJIOIUbEHH ¥ MOHTHPAHU MOHT&)KHH IIAXTOBHU C OETOHCKOM HCITYHOM MOpajy H3IpxKaT 0e3
nedopmarmje ontepeheme ox 150 kN ca HamagHOM TauykoM Ha CpeIMHU MOKJIOMIa. EneMenTr u yBoHe
wioue Mopajy 6utu uzpahene on 1oo6po HaOujeHe (BuOpupane) OeToHCKE Mace Oe3 MyKOTHHA, MjeXypa,
IIYIUBMHA U IPYTUX MaHa Koje Ou yTunane Ha yBpcTohy TOTOBOT MOHTHPAHOT IIAXTa.

Pagn moOpor m jakor ckiamama eleMeHaTa IOCeOHy MaXmy Tpeba OOpaTHTH MpEeIn3HO] W3paiH
HanujexxyNux JOAUPHHUX HOBPIIMHA, Te OTBOPA 32 MOKJIOMNAL] U YBOJHE [UI0YE, KA0 U U3PaJu YBOAHUX
wiova. EneMeHTH 3a okHa Mopajy outu m3palhenu on 6etona mapke MB30 u MB40, apmupanu ca MAG
500/560, RA 400/500-2 u GA 240/360. I'panyaupanu HIJbYHAK yHOTPeOIbEH 3a U3paLy eJeMeHaTa IaxTa
Mopa oaroBapati cranaapauma B.B 3.100 u B.B 2.010. [Tujecak ynotpebsbeH 3a U3paay eieMeHaTa
maxTta Mopa oaroBapati cragaapauma B.B 2.009 u BB 2.010. Apmarypa 3a apmupame ereMeHara
nraxTa Mopa UMatu ocobuHe npema cranaapauma U.M1.091 u U.M1.092. OkBup ¥ 11092 MOKJIOINIIA
MIPOJIA3HOT I1axTa Mopa oarosapatu ctagaapay C.12.020.

IIpousBohau 06aBiba M300p cacTaBa MaTepHjaia TAKo Ja 3aI0BOJbU [IpaBUITHUK O TEXHUIKUM
HOPMATUBHMA 32 OCTOH U apMUPAHHU OCTOH.

Cable shafts layout is presented in Chapter 1.2.2 as well as in the schemes. Installation of standardized
assembly shafts MZ D1, MZ D2 and MZ D3 is planned.

Shafts are made of concrete MB 30, with metal lids. Exterior dimensions are as follow :
MZ D1, cca 108 x 78 x 101 cm, with approximate weight 600 kg,

MZ D2, cca 118 x 108 x 96 cm, with approximate weight 1270 kg,

MZ D3, cca 168 x 108 x 101 cm, with approximate weight 1350 kg.

Main elements of the assembly shafts are:

lower element with floor plate and wall with openings,
upper element with wall and entrance,

lids.

3.3.1 Cable shafts

Assembled and installed assembly shafts with concrete filling must endure, without any
deformations, the load of 150 kN, with the force point of application in the middle of the lid. Elements
and entrance plates must be made of well compressed (vibrated) concrete mass without cracks, bubbles,
cavities and other deficiencies that could affect the strength of the assembled shaft.

For well and simple assembly of the elements, particular attention should be paid to precise
construction of leaning contact surfaces, to the openings for lid and entrance plates, as well as to the
construction of entrance plates. Shaft elements must be made of concrete MB30 and MBA40, reinforced
with MAG 500/560, RA 400/500-2 and GA 240/360. Granulated gravel used for the shaft elements
construction must satisfy the standards B.B 3.100, and B.B 2.010. Sand used for the shaft elements
construction must satisfy the standards B.B 2.009 and BB 2.010. Reinforcement of the shaft elements
must satisfy the standards U.M1.091 and U.M1.092. Frame and lid of the transit shaft must satisfy the
standard C.12.020.

Producer selects the material structure so it satisfies the Regulations of Technical Standards for
concrete and reinforced concrete.



3.3.2Monraka kaoaockux maxrosa/ Cable shafts assembling

Turckn MOHTa)KHHM IIAXTOBH ce yrpal)yjy cacTaBibambeM TBOPHHUYKHX elIeMeHaTa Ha TepeHy y3 momoh
BUJBYIIIKapa WM ayTOAU3aINIE Mamkhe HOCUBOCTH. HaKoH Mckoma jaMe 3a IIaxT, Ha JHY ce U3pau
MOJIOTa OJf MUjecKa Kojy je moTpeOHO 30UTH U MopaBHATH Ha Je0spHHY cca 5 cm. Kox uspane nmomore
Tpeba BOIUTH padyHa O KOTaMa TepeHa Kako O HaKOH yrpajibse IaxTa ropkha MOBPILIHHA KHEeroBe IIode
Owia opaBHaTa ¢ MOBPIIMHOM OKOJHOT TepeHa. Ha npunpemMibeHy IoyIory II0CTaBJba Ce oI CIEMEHT
MOHTaXHOT IIAXTa U y HEroBe 3UAHE OTBOPE YKy ce yBOoHE Iuode. THIl yBoJHE IUI0YE OBUCH O Opojy
[IMjeBH Koje ynase y maxT. HakoH Tora Ha IOWmHU €1eMEHT [T0CTaBJba CE TOPHH SIEMEHT MOHTAXKHOT
IIaxra.

MoHTaxa JIMjeBaHoT KeJbe3HOT MOKJIONIA BPIIH Ce HaJl yJIa3HHM OTBOPOM IIaxTa ITOCTAaBIbambeM
OKBHUpa Ha J1e0JbH CJI0j IIEMEHTHE XKOYKe K0joj Cy I0/JaHU aIMTHUBH 32 HenmpomnycHocT. CripevyaBame
IIOMaKa OCHT'YPaHO je TPHOBHMA, KOju Cy yrpaljeHu y ropmu eneMeHT. HakoH Tora ctaBu ce MoKIIomnan y
OKBHIp M KOHTPOITUIIE F-ETOB ITOJI0XKa] IpeMa OKBHPY Kao M HUBO IIHjeJIe jeIHHHIE TAKO Ia TOpmka
MOBPIIIMHA TIOKJIOMNIIA Oy/Ie Ha KOTH TepeHa. Kana je cBe y pemy, OKBHp ce 3a0eTOHHpa Tako Jia Oye
YBpCTO (PUKCHUPaH, Kako OM MOTao MOJHUJETH MyHO onTepeheme. [ opmby NOBPIIKMHY MOKIIONIA Tpeba
JIOBECTH Ha HUBO OKOJTHOT TepeHa. Pymy oko yrpaheHor maxTa Tpeba 1o 3aBpiieH0j MOHTaKH IIOMYyHUTH
OTKOITIOM WJIM APYTUM pacTpecUTUM MaTepujaaoM. JIHO KabIOBCKOT IaxTa Tpeba u3BecTu y Onarom
HaruOy pajy OTjerama O0OPHHCKUX BOJIA.

3.3.2 Cable shafts assembling

Standard assembly shafts are installed by assembling the factory elements at the field, with the
assistance of fork lift or truck crane of lower bearing capacity. After digging the pit for shaft, the sand
base is constructed at the bottom, which needs to be compressed and leveled to approximately 5 cm
thickness. At the base construction, field dimensions should be taken into consideration, so that after shaft
assembling, the upper surface of the plate is leveled with the surface of the surrounding ground. Bottom
element of assembly shaft is installed to the prepared base, and entrance plates are installed in its wall
openings. Type of entrance plate depends on the number of pipes entering the shaft. After that, the upper
element of the assembly shaft is installed over the bottom element.

Assembling of the poured iron lid is performed over the entrance of the shaft, by placing the frame on
the thicker layer of cement plaster, to which the impermeability additives are added. Movement
prevention is assured with spikes installed into the upper element. Afterwards the lid is placed into the
frame, which controls its position toward the frame, as well as the level of the entire unit, so that the upper
surface of the lid is at the ground level. When everything is fine, frame is concreted to be strongly fixed
and to endure the entire load. The upper surface of the lid should be at the ground level. After the
assembling is completed, the hole around the assembled shaft should be filled with excavated earth or
other loose material. Bottom of the cable shaft needs to be build in a slight slope due to rainwater
drainage.

3.3.3 Onuc uzBohema kadoBcke kanasmzanuje/ Description of the cable canalization
construction

Cse npenulieHe pagose u3Bohau U3BoaM NpeMa opeadama oBe TeXHHUYKE JJOKyMeHTaluje. Haknamaau
pamoBH Ce BpIIIE [0 0J00peHY HAA30PHOT opraHa u IHBeCTHTOpa y CKIaay ¢ TEXHHYKAM HOPMATHBHMA,
BakeNMM CTaHAapIMMa M POIHUCHMA.



HyxHocTtn u3Bohaua cy:

® W3BOJHTH CBE PaIoBe IpeMa BakehuM TeHHUYKHM HOPMATHBUMA M CTaHIApAUMA,

® OpraHM30BAaTH CTAIHY KOHTPOIY KBAJIUTETE Pai0Ba,

e yrpaljuBaTy jeniHO MaTepHjalie, eIEMEHTE U ONIPEMY KOjU OAroBapajy oapendaMa mpojeKTa,

® DPEJOBHO BOAMTH JOKYMEHTAIIH]y 110 TIojeuHuM (azama rpalhema,

® JICIIPaBHO W PEIOBHO BOJUTH CBY TOKYMEHTAIM]y yorTe (TipeMa 3aKoHy o rpahemy) Koja je
notrpeOHa 3a ToTHYHY TpaleBuny,

® MPABOBPEMEHO U ¢(PHUKACHO MOTY3UMATH Mjepe CUTYPHOCTH PaJHHKA, MPOJIa3HUKa, o0jekara,
pazoBa, onpeme, MaTepujana, caobpahaja, cycjeqHux objexaTa U OKOJIHMHE,

® IPOBjEPUTH IjEIOBUTOCT T¢ yCKIal)eHOCT TEXHUYKE JOKYMEHTAIU]e U TEXHUYKUX pjelliemha C
BaxehMM TEXHUYKHM HOPMATHBUMA U CTaHIApINMa.

CBe eBeHTYaJIHE IIITETE HACTAJIE YCIIHjell HeoaroBapajyher u3Bohema panosa wiv 300r H30CTaHKa,
OJIHOCHO HETIOTITYHHX Mjepa 3allTuTe, Tpebda cHocuTH u3Bohau. HakoH 3aBpiieTka pajoBa u3Bohad je
nyxaH NeNnoKyImHO IPaIiIMIITe OYUCTUTH Off BUIIIKOBA MaTepHjaja i OTIaaKa CBUX BPCTa, KAo U
VKJIOHUTH CBe IoMohHe 00jeKTe, MallliHe U JApyra cpe/iCTBa KOja Cy KOPHIITEHA y TOKY | 32 TPaby
o0jekra.

Ilpunpemnu padoeu

IIpunpemuu pamoBu 00yxBahajy cBe paJioBe KOjH Ce H3BOJIC palid OPTaHU3aIHje TPAMITUINTA 1
MpHMjeHe oJipel)eHuX TEXHOJIOTHja U3Bohema pajoBa.

3emmanu paoosu

Ogu pamoBu 00yxBahajy HCKOIT poBa 3a IOJIaTamk-e [IUjeBH, HCKOII jaMa 32 YTPaImby KaOIOBCKIX
1axToBa, ypeheme JHa poBa, H3paje Mjelrdate moJyiore U 3aTpliaBame poBa ¢ HAOHjambeM y CII0jeBUMA.

Poe¢ kabnoecke kananuzauuje

Hckon poBa M3BOJIM Ce Y 3eMJbaHOM MaTepHjally, BEpTUKAITHUM 3acHjellalbeM OOYHUX CTpaHa, a
MCKOIIaHHU MaTepHja ce ogdairyje Ha cca 1 m ox MckonaHor poa. PoB 3a u3pamy kabnoscke
KaHaIlM3allKje Ha TJIaBHOj Tpacu Tpeba m3BectH y qumensujama 0,8 x 0,4 m. [Tomoxaj, mupuHa, Te
nyOuHa poBa AeduHucaHu cy mpojektoM. [lluprHa poBa 3aBucu o 6poja I1jeBH y jeTHOM pefy, pa3zMaka
nu3Mel)y nujeBu, mypuHe MOTpeOHEe 3a MaHUITYJIalH]y ¢ IHjeBUMa U TyouHe posa. lllupuHa poa
oTpeOHOT 3a MaHMITyIanKjy u3HocH Mo 10 cm ca obe cTpaHe 1ujeBH. VIckom poBa BPIIN c€ MAIIMHCKH
raje je To rox Moryhe, aly KoJl Haujlacka Ha JApyre HHCTANIAIUje HCKOI ce BPILU Py4YHO Ja He O JIONII0
Jio omtehema HHCTANAIH]a.

Pasynupame poBa BpIz ce 300T 3alITUTE 0]] YpYIIaBamka 3eMJbaHOT Marepyjana. Haunn pasynupama
npeuiaxke caM u3Bohad y3 0100pere HaI30pHOT OpraHa a OBHCHO M O KBaJIUTETH CaMOT MaTepujajia Ha
KOjeM ce BpIIHU KCKoll. Pasynupame Huje moTpedHO caMo Ha MamkuM JTyOnHama poBa, a To je jo cca I my
IIT u IV kateropuju 3emsbe. JHO HCKONaHOT poBa Tpeba OMTH MOpPaBHATO HA JYOUHY U y HATUOY
onpeheHoM y pojexTy.

PaBHOCT poBa MOpa OUTH TakBa Ja IPU MjepeEhbIMa JISTBOM TYKHHE 4 m OJICTYyIamke He CMHje OUTH
Behe o1 + 3 cm, a KoTa HCKOMAaHOT JTHA POBA O] MMPOjEKTOBAHOT MOXKE OJICTYITUTH y OHJIO KOjOj Ta4KHU 32
HajBuIe = 2 cm. JIHO poBa Tpeba OYUCTHUTH OJ] OTIANA M OCTAJIOT MaTepujaa.



3a BpHjeMe HUcKoIa ako J1ohe 10 mpoaopa Boje y poB MOTPEOHO j€ OCUTYPATH BEHO MPILUBCHE U3 POBa.
M3pana nucnyHe kabJoBCKOT pOBa MOJApa3syMHjeBa yrpaamwy cioja nujecka win 6etoHa nedsbuHe 5 cm
UCIIOA 1I1j€BU, 00IOTY MOJ0KEHUX LIMjEBU MHjECKOM WU ClIojeM O0€TOHa, U3paay IjeldaHor Wil
6eToHCKOT cioja 1e0JpUHE 5 cm U3HAJ TjeMEHa HajTOPH-E 1[1]EBH.

3a u3pay nocrebuIle ¥ 00J0Te Kabra MoXe ce yIOTPHjeOUTH MPUPOIHU HITH IPOOJHEHHU TTHjecak
¢bpakiwmje 0,09 - 2,0 mm 6e3 IIMHOBUTHX cacTojaka (Makc. 5 %) u opranckux Heuncroha (Makc. 5 %0).
[Mujenruanm MaTepujas pasactupe ce Ha ypeheHo JHO poBa, u3paBHA Ha MPOdUI MpeMa MPOjeKTy U caduja
ce Ha cTynam 36ujenoctu S = 100 %. 3a uzpaay nocresbulie UCTIO LIUjeBH 00JI0KEHE OETOHOM KOPUCTH
ce 6eron MB - 20 y cnojy nebspune 10 cm.

Pasmak m3mely TjeMeHa Hajropmer pela ujeBU U Kote ypeheHor TepeHa Tpeda OUTH 32 HOTOCTYH U
3elleHu 1mojac MuHUMaITHO 50 cm, a 120 cm 3a kooBo3. Ha MjectuMa rje To HUje Moryhe moctuhu,
MIPUMjeHY]y ce TToceOHe Mjepe 3allTHTE, Tj. IIMjEBH ce TIOJIaxy y 0eToHCKY obuory. [IpojekToMm je
npensuleHa OeTOHCKA 00JI0Ta Ha CBHM IIPOJIa3uMa IHjeBH UCIIO] KOJIOBO3a.

I'paljesna jama 3a kabnoecku wiaxm

Hckon rpaheBHe jame 3a KaOJIOBCKH IIaXT 00aBJba CE Y 36MJbAHOM MaTepHjaly IpeMa JTUMEH3HjaMa
onpehenuM npojexToM Wi oapel)eHUM Ha TepeHy, Y 3aBHCHOCTH O CTBAPHUM MPHIIMKaMa, 0JI00PESHUM OJ1
HaJ[30pPHOT OpraHa.

ITonoxaj, 00JIMK U TUMEH3Hje jaMe AepUHUCAHH Cy MTPOjeKTOBAaHUM KaOJIOBCKUM IIAXTOM U
OCHUTYpamEeM IOTPEOHOT pagHOT pocTopa 3a u3Ben0y maxTa. IIoTpeOHO je HCKOoTaHy jaMy ApPsKaTH YUCTY
u cnobonHy 6e3 Boje. 3axTjeBaHa cabHUjeHOCT U3HOCH:

* 33 3eMJbAHO KOXEPEHTHO TII0 97 %,
* 32 36MJHAHO KPYIMHO3PHO WM MjeIIOBHUTO TiI0 95 %.

H3paoda xabnoecke kananuzayuje

Cactoju ce on yrpanme (Tonarame, HacTaBJbalkhe U M3pajia YBoAa) KaHATH3ANUOHUX IIHjEBU Y
MPOjEKTOBAHHM TIOJI0XKa]. 32 KaHAIHM3AIHOHE IIHjEBU MOTY C€ YIIOTPHjCOUTH IIMjeBH U3 TOJHUCTUIICHA
Bucoke rycrohe (PEHD), npema rpanckum Hopmama Tenexoma, oqHocHo mpema DIN-u 8074.

OBuM npojexToM 3a riaaBHy Tpacy TK kanammsanuje, npeasuleHa je mpuMjeHa 1HjeBH U3 MOTUEeTHICHA
BHCOKe TycTohe jep Cy caBUTIbHBHjE U MTOTOHH]E 3a yrpamby, Kao 1 Behux Qy’KHHA TaKkoBamba, TaKo Jia
ce 3HaTHO cMamyje Opoj HacTaBaka, YuMe ce moBehaBa eKOHOMHYHOCT U3TPaIbHE.

3a criajame MOJMETHIICHCKHUX [IHjeBH KOPHUCTE ce MOCEOHN CIIOJHH eJIEMEHTH WIIH YBPCTH (BapeHH)
cnojesu. PEHD nujeBu cnajaty qas, 1o 1Ba, TOCIHje 3aTpliaBama KabJIOBCKOT poBa (CKYIbame IIMjEBU Y
XJIaJTHO] 3eMJBH). Y MPETXOJHO NMPUTIPEMIBLEH POB IOJIAXKY CE€ IIHjeBH, Te HAKOH HEMPEKUHYTOT Bohema
KPO3 JIOHH M0 MOHT)KHOT IIaxTa 3aTprapajy. [OpmH M0 MOHTaXKHOT 1IaXTa IOCTaBJba CE HAKOH
Troyarama I1jeBr Kpo3 maxT. [IpBu nocTaB/beHN pejl IMjeBH 3acuIa ce CJI0jeM M1jecka HiIn OeToHa
(oBHUCHO 0 TOTPEOH), KOjH je TOTPeOHO MaXKIBPUBO HAOWjaTH pydHHM HaOmjadyeM. HakoH monarama
IUjeBH W FUXOBOT 3aTphaBama, 30 cm W3HAI IMjeBH MOTPEOHO je MOJOKUTH METATH3HPAHY TPaKy
3a yIo3opeme.

[{ujeBu ce y kaOIOBCKE IIaXTOBE YBOIe ToMohy yBOJHHIIA KOje ce Halla3e Y YBOJAHHUM ILIOYaMa
MOHTHPAaHUM y OOYHE CTHjeHKe IIaxTa. BomoHenporycHOCT u3Mely 1MjeBH U cIioja 0cTBapyje ce
TYMEHOM OpTBOM.



AKO je Tpaca KaHAIH3aIlM]e 3aKpUBJbEHA TOTPEOHO je BPIIUTH CaBHjame IjeBu. Ha Mjecty
3aKPHUBJBEHOCTH TIOTPEOHO je YIOTPHjeOUTH IITO Ty’Ke KOMaJie IIHjeBH, a Opoj HacTaBaka Tpeba OUTH MITO
MamH. M3a cBaKor CIOjHOT MjecTa IIOCTaBUTH APBEHH KOJIYMY KaKo CIIOjHUIIa He Ou Ouia ontepehena.
HcTo Tako noTpebHO je modeTak, Bpx (000/a) U Kpaj CaBUjeHOT JTyKa MOLYIpUjeTH APBCHUM KOTUUYUMA,
Kako He OU Tonuio a0 aedopMalimja JIyKa IHjeBH.

3a mpukspyuke TIIC-a, mOTpeOHO je MOJOKUTH MOMPEYHO Ha TPYII IecTe 1o ABHje IujeBr < 125mm

(jemHa je pe3epBHA), T€ aKO je MOTPESOHO M3TPAJAUTH NOJATHY TY>KUHY KaHATH3aIH]e.

VY ciydajy aa je HaJciioj MaTepHjaia u3Ha | [UjeBU MambK 011 50 cm, IIHjeBH je MOTPEOHO OOIOKUTH
6eronom MB-20.

3.3.3 Description of the cable canalization construction

All the foreseen activities contractor performs according to the provisions of this technical
documentation. Additional activities are performed upon supervisory and investor’s approval according to
the technical normatives, valid standards and regulations.

Contractor’s obligations are:

to perform all the activities according to the valid technical normatives and standards;

to organise full time labour quality control;

to install only the materials, elements and equipment that correspond the project design provisions;

to keep the records of individual construction phases;

to keep accurately and regularly all the documentation in general (according to the construction
law) that is needed for the specific object/facility under the construction;

to take in due time and efficiently all the safety measures for workers, passers-by, building, works,
equipment, material, traffic, surrounding facilities and environment;

to check the integrity and matching of technical documentation with technical solutions with the valid
technical normative and standards.

All potential damages originated due to the inappropriate labour activities or due to lack of, or non
existence of the protection measures, should be the contractor's obligation. After the labour termination,
the contractor is obliged to clean the whole construction site and remove the surplus material and
remainings of all types, as well as to remove all supporting facilities, machines and other devices that
were used during and for the construction.

Preparatory works

Preparatory works include all the works performed due to construction organisation and application of
certain labour technologies.

Ground works
These works include digging of the ditch for pipe laying, digging of pits for cable shafts
assembling, arrangement of the ditch bottom, construction of sand base and covering the ditch by layer

compression.

Cable canalization ditch



Ditch excavation is performed in ground material, by vertical cutting of the sides, and excavated
material is rejected to aproximatelly 1m away from the excavated ditch. Ditch for the cable canalization
construction at the main route should be made with the following dimensions 0,80 x 0,4m.
Position, width and depth of the ditch are defined by the project design. Width of the ditch depends on the
number of pipes in one row, distance between the pipes, width needed for the pipes manipulationes and
depth of the ditch. Width needed for the pipes manipulation is 10 cm at the both sides of the pipe.

Ditch excavation is performed with the machine wherever it is possible, but in case other installation is
faced, excavation is performed manually in order to avoid installation damaging.

Ditch propping is performed due to protection of ground material falling in. Propping method is
proposed by the contractor, with the approval of the supervisory authorities, depending on quality of the
material on which the excavation is performed. Propping is not needed only for smaller ditch depths,
which is approximately 1 m in 111 or IV ground category. Bottom of the excavated ditch needs to be
levelled to the depth with a slope determined by the project design.

Ditch levelling must be such that during the measurement with the graduated ruler, 4 m long, deviation
must not exceed + 3 cm, and the bottom level of the excavated ditch may differ at any point, from the one
determined by the project design, for £ 2 cm maximum. Bottom of the ditch should be cleaned from
remains and other materials. If the water penetrates the ditch during the excavation, water drainage should
be performed. Cable ditch filling construction includes installation of the sand layer or concrete, 5 cm
thick under the pipe, sand or concrete coating of the layed pipes, construction of sand or concrete layer, 5
cm thick, above the top of the highest pipe.

To construct the cable bed and cable cladding, natural or crushed sand with 0,09 - 2,0 mm fraction
without clay components ( maximum 5 % ) and organic impurities ( maximum 5 % ) may be used.

Sand material is layed over the arranged bottom of the ditch, levelled to the profile according to the
project design and compressed to the compression level S = 100%. To construct the cable bed under the
concrete coated pipe, concrete MB - 20 in 10 cm thick layer is used.

Distance between the top of the pipes upper row and level of the arranged ground should be: for
catwalk and green area minimum 50 cm, and for the road 120 cm. In places where this is impossible to
achieve, special protection measures are applied, in fact, the pipes are layed into concrete cladding. The
project design foresees the concrete cladding at all pipe passes under the road.

Construction pit for the cable shaft

Excavation of the construction pit for the cable shaft is performed in ground material according to the
dimensions defined by the project design or dimensions determined at the field, dependent of
actual circumstances and approved by the supervisory authorities.

Position, shape and dimensions of the pit are defined with the designed cable shaft size and necessary
work area for shaft construction. It is necessary to keep the prepared pit clean and free of water.

Required compression is as follows:

for soil coherent ground 97 %,

for soil large grained or combined ground 95 %.

Construction of cable canalization

Consists of canalization pipes installation (laying, exdending and constructing the inlets) in the position
forseen by the project design. The following may be used for canalization pipes:

Hard PVC pipes (with 110mm diameter) which, according to their chemical features, shape and
dimensions meet the requirements determined by the branch normatives.



High density polyethylene pipes (PEHD), compliant with branch normatives of BH Telecom, in fact
DIN 8074 standard pipes.

This project design for the Telecommunication canalization main route, foresees the use of high density
polyethylene pipes, because they are more flexible and pliable for installation, and bigger packing lengths,
so that the number of endings is reduced, by which the construction cost-efficiency as well.

For polyethylene pipes connecting, special connecting elements or hard (welded) connectors are used.
PEHD pipes should be connected a day or two after cable ditch burying (because of pipe’s shrinking in
cold ground). Pipes are layed into the previously prepared ditch, and after the continuous laying through
the lower part of assembly shaft, the pipes are burried. The upper part of the assembly shaft is placed after
the pipes are layed through the shaft. The first installed row of pipes is covered by the sand or concrete
layer (as needed), which needs to be carefully compressed with manual compressor. After pipes are layed
and covered, metal warning stripe needs to be placed 30 cm above the pipe.

Pipes are layed into the cable shafts with the inlets which are placed on the entrance plates, installed on
the side walls of the shaft. Water resistance between pipe and connector is achieved with sealing rubber.

If the canalization route is curved, it is necessary to perform pipe bending. At the place of the curve, it
is necessary to use longer pipes, and the number of endings should be as small as possible. After each
connection place there should be placed a wooden pole so the connector would not be loaded. It is
necessary to support the beginning, top (edge) and end of the bended arch with the wooden poles to avoid
deformations of the pipe arch.

For ERT connections, it is necessary to cross-lay two & 125 pipes over the road body (one is a spare
pipe), and if needed, to construct additional canalization length.

In case that pipe overburden is thinner than 50 cm, the pipes need to be concrete- coated with MB-20.



Yereptu leo Ontuuku TenexomyHuxanuonu Kaoda

Fourth Part Optical Telecommunication Cable

4.1 Texumuku Onuc/ Technical description

OBaj ka0 he ce KOPUCTUTH Kao TIABHH TPSHOCHHU MEJH] I[jeJIOKYITHE HH(POPMAIIMOHO KOMYHHUKAIIHOHE
uHppacTpyKType ayronyra (caodpahaj, TajbMHCKO yIIpaBJbamke, BUICO HAI30p, HATUIaTa, TenedoHuja,
COC cucrem utn). Kabi ce nonaxe mujenoM TpacoM ayromyta. [Ipojekrom je Takohe oOyxsaheHo u
THoJiarambe ONTHUYKOT Kabiia of] INIaBHE Tpace 10 o0jeKkaTa HarulaTe IyTapiHe U IIeHTPa KOHTPOJIe 1
OJp)KaBamba.

YBoa

Ha tpacu ayromyra, ox uBopa Kyssanu, npexo usopa Omapcka, na cse 10 uBopa [Ipujenop, morpedHo
je y mmjeBn TK kanammzanmje PEHD < 50 mm, yByhwu riraBHM onTHYKH KaOJ1 Kananurera 96 BlakHa.

Kab:1 he ce KopUCTHTH Kao TNIaBHU MPEHOCHU MEIH] IjeJIOKYITHEe HH(POPMAIIMOHO KOMYHHUKAITHOHE
uHppacTpyKType ayronyra (caobpahaj, ajbMHCKO yIIpaBibamke, BUIEO HAI30p, HATUIaTa, TenedoHuja,
COC cucrem utn).

IlenTap 3a ogprkaBame U KOHTpOIy caoOpahaja (IIOKC) oBe muoHuIe ayTonyTa, IJIAHUPAH j€ UCIIO
o0jekrta HariaTe myrapuHae y Omapckoj. M3 oBora meHTpa he ce ynpaBibaTH IjelIOKYITHOM OIIPEMOM U
CHCTEeMHUMa Ha ayTOIyTY.

Jla Ou CBM MHCTaIMpPaHU CUCTEMH OWJIM MOBE3aHU Ca IIECHTPOM YIIPaBJbatha OBHM IIPOjEKTOM CE
npensuha nosiarame qBa kabna ca 96 mutu ox LJOKC-a, jenan ce monaxe y cmjepy omnanajyhe
cTanMoHaxe, npema uBopy KysbaHu, a ipyru y cMmjepy pactyhe cranmonaxe, mpema usopy [Ipujenop.
Tpaca kabna je mpruka3ana Ha rpadguukum npunosuma. Kabiiosu, morpedan MaTepHjail v PajoBH Cy
oOpahenu moceOHUM JHjesioM y ipeaMjepy pamoBa. Meja je na kaja ce u3rpajae CBM 00jeKTH ayTOIyTa,
Ja ce hoopMupa jemnaH onTHIKK Kabu ipemMa [Ipujenopy, a apyru npema Kysbanuma.

OBHUM IIPOjEKTOM CY, OCUM IJIABHOT ONTHYKOT Kabja, mpeBul)eHn U ONTUYKH KaOJIOBH 3a MPUKIbYUCHE
o0jexara HarmmatHux Mjecta (CHIT Kyssanu, CHIT Omapcka, CHII Ipujenop), o6jexre [IOKC-a,
KaOJIOBH 3a CBeE MOpTalie IMHAMHYKE CUTHAIU3AIIM]e, BHICO Haa30pa U Meteoponomkux cranuna (TCO
opmapm), TpadoctanuIle (TaJbUHCKAa KOMaHIa), opMape pacsjere (nasbuHcka komanaa) u COC tenedone.
V3 cBe kaboBe, peaBul)eHe cy ONTHYKE CIIOJHUIIEC ca IOTPEOHHM MaTEepHjaJioM 32 TIPABHITHO
MIOBE3MBAHE ONTHYKUX KabJIoBa.

Ha oBaj HaumH cBUM cucTemu ayTorecte he OUTH MOBE3aHU ca IIECHTPOM YyIIpaBJbamkba U KOHTPOJIE
caoOpahaja.

3a 3a710BOJBEHHE IOTPeOa MpeMa IIaHy Be3a, ogadpaH je HeMeTalH! Kal kananuTera 96 jeTHOMOIHIX
BJaKaHa, cBojcTaBa nmpema npenopynu ITU, G.652.-D, npensuliennx 3a pag Ha TalaCHAM ITy>KHHAMa
1300 u 1550 nm.

Onyc TEXHUIKOT D '|eme}ba

Kab:1 ce yBnauu y jenHy npasHy 1ijeB KabJIOBCKe KaHanu3amnuje. Y MOYETHUM U KPajlbuM KaOJIOBCKUM
OKHHMa OCTaBJba Ce MOTpeOHA Ay>KUHA 3a ClIajarhe ONTHIKOT KabJia ca IPETXOAHUM U HapeTHUM
JTUOHHIIAMA.

TenekomyHUKaIMoHa KaHanmu3aiyja ce cactoju onx PEHD mujeBn 6 X <50 mm 3a ocHOBHU TipaBail

u o PEHD 1mjeu 4 X < 50 mm 3a o/1Bojke ca IiiaBHe Tpace 110 oOjekara Hariare mytapude. PEHD



IIUjeBH Cy MpuiIaroheHe TEXHOIOTHjH YITyXHUBakha KOMIIPECOBAHOT 3paka 3a Iojarame ONTHYKUX Ka0JIoBa
y nujeB. PEHD moske nmoctuhin mpumukom ynyxusama je 10 bara. Jle6ssuna crjeaxku PEHD 1mjesw,
Kao ¥ rycroha mpuMjeeHOT TIOTHeTUIIeHa je TakBa Ja he u3npkaru HaBenenu nputucak (PEHD uujesu
10 bara, SDR-11, ca BamCKe CTpaHe IIaTKa, [[PHA, YHYTPAIIHOCT Y3AYKHO YKIbeObeHa).

Ocum PEHD nujeBu, TK kaHanu3anujy unHe KabJIOBCKHU IIAXTOBU KOJU C€ KOPUCTE 32 HACTABIbAE U
onrpamaname TK xabmoBa. Pasmaru maxrosa cy cca 500 m, y3 uzyserke y ynabeHOCTH 300T
onrpamanama. Kpo3 maxToBe cy I¥jeBU IpOBeACHE HENPEKUHYTO. Y MOjeJHHNM IIaXTOBHMa YK Tpace
1 Ha MjecThMa onBajama TK kaHanm3ammje nmpemMa 00jeKTHMa IIUjeBH Cy MPeKUHyTe 300T MoryhHOCTH
yrpajimke HacTaBaka Ha ONTHYKOM Kaluy.

PaBHM 1 pauBacTH HacTaBIM Ha ONITHYKOM Kaliy ce yrpalyjy y KaOJIOBCKMM OKHHMMa IIpeMa IIaHy
nonarama kabna. Pesepse ontudkor kadia cy y3 HacTaBke ca o0je cTpaHe y ayxuHu o1 25 m. Ha cBum
MPHUKJBYYHUM ONTHYKHM KaOJIoBMa, Takohe ce ocTaBibajy pesepse y AyxuuH 10 wiu 25 m.

Hacrapmu he ce U3BOAUTH METOJIOM ,,Ha IIUTHIT Ca U3][BajabeM caMo MOTPeOHUX HUTH, O3
IpecHjelamba IPEOCTaINX HUTH TJIABHOT ONTHYKOT Kabna. Ha oBaj HauuH Gopmupana Mpeka OITHIKHX
ka0yioBa omoryhaBa noTpeOHy (PpIeKCHOMITHOCT U MTOBE3UBAKkE MOjEJUHIX CHCTEMA Ha TJIaBHU ONTUYKU
KaOJI IPEeKo pa3JljelHuKa WK OTBapameM Kabiia (pauBacTH HACTaBaK Ha IUTUI) TpeMa IoTpeOH.

H360p Tpace onTuuKor ka6jaa

Tpaca ontuuxor xabia je JeTepMUHUpaHa TpacoM KabiioBcke KaHanu3anuje. [IpenqmerHe onTuuke
kabsose Tpeda nonoxutu y nujesu PEHD <50 mm u & 40 mm uuju cy KpajeBu y OKHUMA

HETIPEKUHYTH, OCUM Ha MjeCTHMa H3pajic HaCTaBaKa.

H300p kananureTa rJIaBHOr ONTHYKOL K02

Ha ocHOBY 3axTjeBa CBUX KOMYHUKAIIHOHUX CUCTEMa ayTOIyTa KaOll ce KOPUCTH Ha cibeaehn HauuH:

. BJakHa 1-16 COC cucrem,

. BJakHa 17 - 24 Be3e 3a [JOKC-e,

. BjakHa 25-30 narutata u UI1 Tenedonuja,

. BiakHa 30 - 36 TK npuksbydim objekara,

. BaakHa 37 —48 Buneo cucrem,

. Biaakna 49 - 60 CIY — cucrem 1aJbUHCKOT YIIPaBJbamba,
. Biakuna 61—72 Caob6pahajuo - HHPOPMAIIOHH CHCTEM,

. BJakHa 73— 96 Pesepaa.

Ha ocHoBy ne¢unncanor miana Be3a ogadpad je ontudku SM ka6 ca 96 Brakana.

n TUINA TJJABHOI OIITHYKOI KA0J1a

Ipensuba ce kopuihere MOHOMOIHOT ONITHYKOT KabJia 6e3 MeTalTHUX elieMeHaTa ca OMOTayeM OJ1
MOJIMETHIICHA 3a MoJlarame AyK mujene Tpace kpo3 PEHD mujes @ 50 mm.

OnTruky kabj1 ca HeMeTaTHUM PaCTEPETHUM CIIEMECHTOM je 3a 30% nakim on KabJ1a ca METaTHHM
PacTEPETHUM CJIEMEHTOM, LITO OJIAKIIaBad PYKOBAKE, a4 IOTOTOBO YBJIAYCHC Y III/IjeBI/I YIIYXHUBAHEM LITO
HMa 3HATHC IIPEAHOCTHU Y OJHOCY Ha OCTaJI€ METOAC IMoJIarakba ONITUYIKUX Ka6J'IOBajep KaoI1 HI/Ije H3JI0KCH
MEXaHNUYKUM Hallpe€3ambuMa.



Nuade oBa Bpcta kabia ce Hajuenihe yrmorpedsbaBa 300T cBOje 0OCOOMHE J1a je TIOTITYHO HEeOCjeTJhUBa Ha

€JIEKTPO - MarHeTHE YTHIIAje IITO je BeoMa ITOTOJIHO 33 IPUMjEHY Ha MjeCTUMa Ca U3PAKSHUM
aTMOC(epCKUM MPaKIH-CHUMA Kao U Y OJIM3UHU eNeKTpH(UKOBAHUX MPYTa U JAICKOBOIA.

ONHC KOHCTPYRLMIE:

0O =] Ch LN B W P

. PacTepeTH LEHTRaIHW HEMETANHKW eNeMeHT
. McnyHa

. NMeTponatHa maca

. Ljjesunua - Pa; PBT; Pa/PET
. TMHCOTPONKWYHA Maca

. CBjeTNOBOAHO BNAKHO

. ApamuoHa BnakHa

. NMnawTt-NE

I'maBHM onNTHYKM KaOJ je HEMETAIHW yBIAa4HM Kabn ca 96 BiakHa, koHcTpykuuje SM 03
96x11/111x0,36/0,24x3,5/17 CMAN cBojcraBa mpema mpenopyrm 1 TU”, G.652-D, xao Ha ciuIm.

Konctpykiuja kabmna:

ONTHUYKO BJIAKHO MOHOMOIHO 9/125 mm,

IpUMapHa 3allTuTa, akpuiaT nmpednuka 0,25 mm,
CeKyHJIapHa 3allITUTa, ljjeBunIa mpeyanka 2,0 mm,
HCIyHa —TTOJIUETHIICH MpeyHuka 2,0 mm,

HEHTPAJTHHU PACTEPETHH EJIEMEHT, CTAKIIO — EIOKCH,
pacTepeTHH ENEMEHT Y CJI0jy O apaMUIHUX BIIaKaHa,
Mylkemhe Kabia 0roBapajyhoM BOIOHEPOITYCHOM MacoM,
MojacHa u3oJaluja, Tpake oJf IoJuecTepa,

CIOJBAIILY TUTAINT, oaueTwIeH d = 2 mm.

Krmumarcke 1 MexaHHYKe KapeKTepUCTHKE ONTUIKOT Kadia:

TEeMIIEPaTypHH OTICET eKCILIoaTaIuje: -20° = +50°C,
TEMIIEPATyPHH OIICET CKIAAUIITEHa: -20° = +50° C,
TEMIIEPATYPHU OIICET HHCTAINPamba: -09 ++40° C,
MUHHMAJTHU [TPEYHUK CaBHjarha Kadia: 20X mpeyHmK Kabia,
CTaHAapIHA Oy)KUHA: 2000m (-0% + +10%),
MakKc. JI03BOJbCHA ByYHa CHJIA: 1500 N.

Kab: ce ucopydyje HamoTaH Ha J00OII U IOTPEOHO je a cy My o0a Kpaja cio00/1Ha 33 HCTIUTUBAKE U
3amTrhieHa TepMOCKYIbajyhuM Kamama.

3a tun SM O3 maxkc. Byuna cra je 1500 N, a muaumanuu npomjep casujama 20 D, mpomjep xabima

14,2 mm, a texxuna 175 ka/km.

3a moBe3uBame HaruIaTHUX pamnu Kymeanu, Omapcka u [pujenop, ca riiaBHUM ONTHYKHM KaOJIoM,
KOPUCTUTH Kabu kamanureTa 12 Buakana konctpykigje SM 03 12x11/ 111x0,36/0,24x3,5/17 CMAN
kapakrepuctuke Biakaa G.652.-D (1.T.U.).



3To connect SOS, video surveillance equipment, variable traffic signaling system, substations and
lighting cabinets with the main optical cable, use a cable with a capacity of 6 fibers contruction SM 03
6x11/ 111x0,36/0,24x3,5/17 CMAN.

IpojexroBanu onTu4ky Kabn npeasulex je 3a pax y Il u Il ontuukom mposopy (ox 1300/1550 nm).

Kab6 nma moBehany MexaHHYKy OTIOPHOCT Ha TONpedHo onrtepeheme, MymeH je MeTPoIaTHOM MacoM
KOja crpedaBa y3y>KHO IIPOJUpame BojIe y KaoJl.

Hanomena:  Jlunujcku ypehaju HUCY peMeT OBOT IPOjEKTa.
Y noriasiby noj HacioBoM “KoHTposa KapakTepuCTHKa IIpeHoca”, 1aT je NPopadyH MPUTYIIeHa, YUjU
pe3yaTaT Jaje peleBaHTHE MOAaTKe 3a 0Ja0up MPEHOCHOT CHCTEMA.

YBoheme onTHYKKNX KA0J0Ba V 00jeKTe U PA3BO/IHE opMape HA Tpacu

Onrruku kabiaoBu ce yBoge y oojexre Ha Tpacu (CHIT-oBe n ITOKC) kpo3 kabII0BCKY KaHAIH3AIH]y,
npeasuleHy oJ MPUKIbYYHHUX KaOIOBCKUX OKaHa 10 o0jekaTa. Y OJIM3MHU 0OjeKaTa Hajla3e ce IaXTOBU.
Opn maxta kpo3 PEHD 1ujeBu xabioBu ce yBoje y objexaT. Ha ycrioHCKUM NHjenoBUMa YHyTap
o0jekarta, onTU4KH Kabi Tpeba aa Oyne Ha cBakux 1 m npuuspirhen o0yjMuLIaMa 01 TEPMOILIACTHYHOT
Matepujaia. Jlo Bucuae 1,5 M u3Haj 1Moj1a ¥ Ha MjecTHMa TJje MMPHjeTH OMAacHOCT o omTehema, kadi
Tpeba MoCeOHO 3aMTHTH MOIYIUjeBUMa 01 ATYMUHHjYMa WM Ha IPYTH MOT0JIaH HaYKH. YIia3 Kadyia y
o0jekar u npocrop TK omnpeme HCITyHUTH ITyp ITjEHOM.

3a riaHupaHe pa3BoJHE OpMape Pa3HUX CUCTEMa Ha ayTOMYTY, ONTUYKH KaOJIOBU ce Takohe moaaxy
O]l IPUKJBYYHUX KaOJIOBCKUX OKaHa, kpo3 miaHupany TK kananuzamnujy, 10 opMapa. YHyTap opMapa

ka0 Tpeba na Oyzne mpuuBpiheH Ha oaroBapajyhu HaumH, a nujesn TK kananuzaruje 3amtrhene ox
Hpozopa Biare.

KoHTpoJa KapaKTEePUCTHKA NPEHoca
KonTtpona npeHoCHHX KapakTepuCTHKa H3BpIleHa je mpeMa npenopyiu CCITT-a G.957.D.

Ilpopauyn npueywersa - 1.310 nm

OpujeHTallHOHH MPOpadyH MpUTyIIeHka AuoHuIa mpeMa [Ipujenopy u KysbaHnMa 3a TanacHy ITy>KUHY
1310 nm u BaakHo G.652 nart je cibenehom TabIUIOM, pECTICKTHBHO:

Muffling
of
certalln Length / No. Nommal Total muffling
connection elements muffling
elements
A (lok) 18,121 km 0,4 7,248 dB
A (okon) 10 pcs 1,0 10,00 dB
A (on) 10 pcs 0,1 1,00 dB
A (rez) 1,00 dB
TOTAL 19,248 dB
l'[l?nrymen,e dy:xxuHa / 6poj Homunanamo Viynno
MOJEANHUX eJIieMeHaTa NPUrymieme

NpUrynIeHe



¢JieMeHarTa

Be3e
A (lok) 29,523 km 0,4 dB/km 11,809 dB
A (okon) 15 KOM 1,0 dB/kom 15,00 dB
A (on) 15 KOM 0,1 dB/xom 1,50 dB
A (rez) 1,00 dB

YKYIIHO 29,309 dB

Ipopauyn npueywersa - 1.550 nm

OpHujeHTalOHN IPOpauyH NpUryliekha anoHnia npema [pujenopy u Kysbanuma 3a TanacHy Ay:KUHY
1550 nm u BaaxHo G.652 nmpukasaH je y cjbenehoj TabiuIn, peClIeKTHBHO:

IIpurymem
€ MojeMHUX y:xuna / 6poj Homunanm YiymHo
ejleMeHaTa ejleMeHaTa 0
NMpUryHIeme
Be3e NMpUryueme
A (lok) 18,12 km 0,3 dB/km 5,436 dB
A (okon) 10 KOM 1,0 dB/xom 10,00 d
A (on) 10 KO 0,1 dB/kom 1,0 d
A (rez) 1,0 d
YKYIIHO 17,436 dB
Ipurymeme
HOJCAMHIY Ayacutia / 6poj Homunaiamo Ykynuno
ejleMeHaTa ejeMeHaTa
NpUrynIemhe Npuryueme
Be3e
A (lok) 29,523 km 0,3 dB/km 8,857 dB
A (okon) 15 KOM 1,0 dB/xom 15,00 dB
A (on) 15 KOM 0,1 dB/xom 1,50 dB
A (rez) 1,00 dB
YKYIIHO 23,357 dB
3Haueme ckpaheHHa n3 ropmux Tabiua je cipenehe:
A (lok) [purymeme THHUjCKOT ONTHYKOT Kabra
A (okon) [purymeme koHekTopa Ha OPA3-y (ONTHYKOM pa3/jesHuKY)
A (on) [Ipurymeme croja y HacTaBKy JIMHH]CKOT Kabia
A (rez) Pesepra

KonTtpona npeHOCHHX KapaKTepUCTHKa M3BpIICHA je mpeMa Hanpty npernopyke | T U G. 957.D
KonTpona MakcHMaTHOT PacHoIOKUBOT IPUTYILEHa PEreHepaTOPCKe TUOHUIIE HIje TIPEIMETOM OBOT
IpojeKTa 300T HeMMO3HATHX Io/1aTaka o (Tipon3Bohady aHaTOTHUX M JUTHTATHUX MYJITHIDICKCHUX U
muHUjcKuX ypehaja) Op3uHu mpeHoca.

Task and purpose of the project




The subject of this documentation is the laying of the optical cable in the previously installed PEHD
pipes for the cable sewer. This cable will be used as the main transmission medium of the entire
information and communication infrastructure of the highway (traffic, remote control, video surveillance,
billing, telephony, SOS system, etc.). The cable is laid along the entire route of the highway. The project
also includes the laying of optical cable from the main route to the toll collection facilities and the control
and maintenance center.

Introduction
On the route of the highway, from the Kuljani intersection, through the Omarska intersection, all the
way to the Prijedor intersection, it is necessary to pull the main optical cable with a capacity of 96 fibers

into the TC sewer pipe PEHD @ 50 mm. The cable will be used as the main transmission medium of the

entire information and communication infrastructure of the highway (traffic, remote control, video
surveillance, billing, telephony, SOS system, etc.).

The Center for Traffic Maintenance and Control (MTCC) of this section of the highway is planned
under the toll collection facility in Omarska. From this center, all equipment and systems on the highway
will be managed.

In order for all installed systems to be connected to the control center of this project, it is planned to lay
two 96-strand cables from MTCC, one in the direction of descending stationing, towards the Kuljani
intersection, and the other in the direction of increasing stationing, towards the Prijedor intersection. The
cable route is shown in the graphic attachments. Cables, required materials and works were processed in a
special part in the bill of quantities. The idea is that when all the facilities of the highway are built, to
form one optical cable towards Prijedor, and the other one towards Kuljani.

In addition to the main optical cable, this project also envisages optical cables for connecting toll
booths (TCS Kuljani, TCS Omarska, TCS Prijedor), MTCC facilities, cables for all portals of dynamic
signaling, video surveillance and meteorological stations (TSO cabinets), substations (remote control),
lighting cabinets (remote control) and SOS telephones. In addition to all cables, optical connectors with
the necessary material for the correct connection of optical cables are provided.

In this way, all highway systems will be connected to the traffic management and control center.
To meet the needs according to the connection plan, non-metal cable, capacity 96 single mode fibres is

selected, as recommended by ITU, G.652-D, foreseen for work on wave lengths 1300 and 1550 nm.

Description of technical solution
Cable is inserted into one empty pipe of cable canalization. The required length is left in the initial and
final cable shafts for connecting the optical cable with the previous and next sections.

Telecommunication canalization comprises of PEHD pipes 6 x <& 50 for the main direction and of

PEHD pipes 4 x & 50 for separations from the main route to the buildings of toll collection. PEHD pipes

are adjusted to the technology for compressed air ,,blow in” to insert the optical cables in to the pipe.
Pressure, that may be achieved during blow in, is 10 bar. Depth of the PEHD pipe walls, as well as
density of the applied polyethylene may stand the mentioned pressure (PEHD pipe 10 bars, SDR-11,
from exterior side smooth, black, inside — channelled alongside).

In addition to PEHD pipe, TC canalization includes cable shafts, used to joint and separate TC cables.
Distance between shafts is about 500m, with exceptions at a distance due to branching. Through the
shafts the pipes were conducted uninterruptedly. In some shafts, along the route and at separation
spots of TC canalization, toward the objects/facilities, pipes are intersected due to possible installation
of joints at optical cable.



Flat and forked splices should be realized in cable shafts according to cable laying plan. Optical cable
reserves are on both sides of splice in length of 25 m. On all connecting optical cables, reserves of 10 or
25 m in length are also left.

Splices should be realized with “zip” with extraction of necessary fibers, without cutting the remaining
strands of the main optical cable. Optical cables network formed like described enables flexibility and
connecting of certain systems on main optical cable over splitters or by opening of cable (forked
,,ZIp* splice) according to needs.

Selection of optical cable route
The route of the optical cable is determined by the route of the cable sewer. Optical cables should be

pulled inside PEHD <50 mm and < 40 mm and whose endings are continous, except at the points of
splices production.

Selection of main optical cable capacity

According to the requirements of all communication systems at the motorway, the cable is used as
follows:

o fibres1-16 SOS system

o fibres 17 -24 Connections to Traffic maintenance and control centre (MTCC)
e fibres25-30 Toll system and IP telephone system

o fibres 30-36 TC connections of the building / facility

o fibres 37-48 Video system

o fibres 49 -60 SDU - remote control system

o fibres 61-72 Traffic — information system

o fibres 73-96 Reserve

Based on the defined plan of connections, optical SM cable with 96 fibers is selected.
Selection of main optical cable type

Use of single mode optical cable without metal elements, with polyethylene coating is planned to be
laid along the entire route through PEHD pipe @ 50mm.

Optical cable with non-metal discharge element is 30% lighter than the cable with metal
discharge element, which simplifies the handling, particularly »blow in« installation into the pipe, which
has significant advantages in relation to other methods of optical cables laying, because the cable is not
exposed to mechanical stress.

However, this type of cable is most frequently used due to its characteristics of being completely
insensitive to the electro magnetic impact, which is very favourable for use in places with expressed
atmosphere discharges, as well as near electrified power lines.



COMSTRUCTION DESCRIPTION:

. Unloading central non-metal element
. Filling

. Petrolatum mass
Tube - Pa; PBT; Pa/PBT
. Thixotropic mass

. Fiber optic

. Aramid fibers
. Mantle - PE

Main optical cable is non-thermal inserting cable with 96 fibres, construction SM 03
96x11/111x0,36/0,24x3,5/17 CMAN of features as recommended by “ITU% G.652-D, as
presented in the picture.

Cable construction:

- Optical fibre, single mode 9/125 mm,

- Primary protection, acrylate, diameter 0,25 mm,
- Secondary protection, pipe diameter 2,0 mm,

- Filling — polyethylene diameter 2,0 mm,

- Central discharge element, glass — epoxy,

- Discharge element in layer of aramide fibres,

- Cable filling with appropriate water proof mass,
- Belt insulation, polyester strips,

- Exterior mantle, polyethylene d = 2mm.

Climate and mechanical characteristics of optical cable:

- Temperature range of exploitation: -20° = +50°C,

- Temperature range of storage: -20° ++50°C,

- Temperature range of installation: 09 ++40°cC,

- Minimum diameter of cable splice: 20x cable diameter,

- Standard length: 2000m (-0% =+ +10%),
- Maximum allowed traction force: 1500 N.

Cable is supplied winded up on drum, with both ends loose for testing purposes and protected by
thermo-shrinking caps.

For type SM O3 max traction force is 1500 N, and minimum bending diameter 20 D, cable diameter
14,2mm, and weight 175 ka/km.

To connect the toll ramps Kuljani, Omarska and Prijedor with the main optical cable, cable with 12
fibres, construction SM 03 12x11/ 111x0,36/0,24x3,5/17 CMAN fibres features G.652-D. (1.T.U.) is used.

To connect ERT, video surveillance equipment, changeable traffic signalization system with the main
optical cable, the cable with 6 fibres, construction SM 03 6xI11/ 111x0,36/0,24x3,5/17 CMAN is used.



The designed optical cable is foreseen for work in 11 and Il optical window (1300/1550nm).

The cable has the increased mechanical resistance to cross load; it is filled with petrolate mass, which
prevents vertical outbreak of water into the cable.

Note: Linear devices are not the subject of this Main Design.
In the chapter titled "Control of transmission features”, calculation of muffling is presented, and the
result gives relevant data for selection of the transmission system.

Installation of the optical cables to the objects/facilities at the route

Optical cables are introduced into facilities on the route (TCSs and MTCC) through the cable sewer,
provided from the connecting cable shafts to the facilities. There are shafts near the buildings. From the
shaft through the PEHD pipes, cables are introduced into the building. On the ascending parts inside the
building, the optical cable should be fastened every 1 m with clamps made of thermoplastic material. Up
to a height of 1.5 m above the floor and in places where there is a risk of damage, the cable should be
specially protected with aluminum half-pipes or in another suitable way. Fill the cable entrance to the
building and the TK equipment space with pur foam.

For planned distribution cabinets of various systems on the highway, optical cables are also laid from
the connecting cable shafts, through the planned TC sewer, to the cabinets. Inside the cabinet, the cable
should be fastened in an appropriate way, and the TC sewer pipes should be protected from moisture
penetration.

Control of transmission features
Control of transmission features is done according to the recommendations of CCITT G.957.
Calculation of muffling - 1.310 nm

The approximate calculation of the attenuation of the sections to the Prijedor and Kuljani for the
wavelength 1310 nm and fiber G.652 is given in the following tables, respectively:

Muffling
of
certal_n Length / No. Nommal Total muffling
connection elements muffling
elements
A (lok) 18,121 km 0,4 7,248 dB
A (okon) 10 pcs 1,0 10,00 dB
A (on) 10 pcs 0,1 1,00 dB
A (rez) 1,00 dB
TOTAL 19,248 dB
Muffling
of
certal_n Length / No. Nomlnal Total muffling
connection elements muffling
elements
A (lok) 29,523 km 0,4 dB/km 11,809 dB
A (okon) 15 pcs 1,0 dB/ pcs 15,00 dB



A (on) 15 pcs 0,1 dB/ pcs 1,50 dB
A (rez) 1,00 dB
TOTAL 29,309 dB
Calculation of muffling - 1.550 nm
The approximate calculation of the attenuation of the sections to the Prijedor and Kuljani for the
wavelength 1550 nm and fiber G.652 is given in the following tables, respectively:
Muffling
of
certal-n Length / No. Nommal Total muffling
connection elements muffling
elements
A (lok) 18,121 km 0,3 dB/km 5,436 dB
A (okon) 10 pcs 1,0 dB/ pcs 10,00 dB
A (on) 10 pcs 0,1 dB/ pcs 1,00 dB
A (rez) 1,00 dB
TOTAL 17,436 dB
Muffling
of
certalln Length / No. Nor_nlnal Total muffling
connection elements muffling
elements
A (lok) 29,523 km 0,3 dB/km 8,857 dB
A (okon) 15 pcs 1,0 dB/ pcs 15,00 dB
A (on) 15 pcs 0,1 dB/ pcs 1,50 dB
A (rez) 1,00 dB
TOTAL 23,357 dB

Definitions for abbreviations used in the tables above are:

A (lok) Muffling of linear optical cable

A (okon)  Muffling of the connector at ORAZ (optical distributor)
A (on) Muffling of the connector at the linear cable joint

A (rez) Reserve

Control of the transmission features is done according to the drawing, recommended by | T U G.

957.D. Control of maximum available muffling of regenerator route is not the subject of this Main
Design, due to unavailable data on producer of (analogue and digital multiplex and linear devices)
transmission speed.



4.2 Tlonarame Onpuukor Kadmaa/ Optical Cable Installation
Ommre

PanoBu npeasuheHn 0BUM IIPOjEKTOM MOPajy OUTH U3BEJCHU KBAIUTETHO IpeMa BakehuM TeXHUYKUM
IPONUCUMA O] CTpaHe oBJalheHNX U3BOjada ca OIIPeMOM H3pal)eHOM U aTeCTUPAHOM IpeMa
TEeXHUUYKUM MPOINKCUMa 32 IOTUYHY ollpeMy. PaoBu Mopajy Aa ce u3Beny y mrto kpahem BpeMeHy, a
Tpajamke pajoBa He CMUje J1a IPEKOpauyn YTOBOPEHHU POK 3a 3aBpLIETaK pajoBa OJ] JaHa OTBapama
rpaJuIIMIITA.

N3Bohau paioBa je oO0aBe3aH J1a ce MpUAPKaBa yCIOBa U CarJlaCHOCTH JOOMjCHHUX H YIIOKEHHUX Y
npojexat. CBaka U3MjeHa MOpa MPETXOAHO OUTH 000pEeHa U MOTIUCAHA Off CTPaHe MPOjeKTaHTa. 3a CBa
HeTpuApKaBamba NpOjeKTa IPUIMKOM M3BOJIjerba pajoBa N3BOjady caM CHOCH OJITOBOPHOCT 33 HACTAIY
HITETY TIPOUCTEKITY U3 TOTa.

M3Bohau pagoBa Mopa Ja ce IpuapKaBa 3akoHa 0 00e30jehemy 3aITuTe Ha pady, a Takojje je y
o0aBe3H Ja MpUMjemyje 3allITHTHE Mjepe Koje Cy AaTe y IPHUJIOTY OBOT IPOjeKTa.

N3Bobhau je obaBe3aH aa Boau rpal)eBUHCKY KbUTY U Ipal)eBUHCKM JHEBHUK a UCTU MOpa OUTH
PENOBHO OBjepaBaH O] HAJA30PHOT OpraHa KOju BOJH 00jeKar.

ITocao Tpeba aa ce opranu3syje Tako Ja Tede 6e3 3actoja. CaMo MPaBWITHOM OPTaHU3AIN]jOM TI0CIa UCTH
he ce 3aBpmTH y o1ipel)eHOM POKY a 1ocao ce He CMHje MOYHIbaTH aKO CaB MaTepHjall HUje TMPETXOIHO
00e30jeheH.

IIpuje moueTka pagoBa oOaBe3a u3Bohaua je 1a yro3Ha cBe 3aMHTEPECOBaHE KOjU MMa]y UHCTATIAIHN]Y
Ha TpacH O MMOYETKY pajzioBa U CTaIHO capajuBaTh ca lbUMa Kako He OW I0muIo 10 omrehema UCTHX,

Oo6agesa u3Bohaua je Ja MpaBHIIHO 0OMIBEXKU TPAAUIIHILTE Kako Ou ce n3bjerse Hecpehe. Ha
TPaIWIIMIITE JOBO3UTH CaMO KabJIoBe U MaTepHjall koju he ce ynotpeOuT TokoM fana. Ha myty ce He
CMHjy OCTaBJbATH BO3MJIA U OTIPEMa, a aKo je TO HeN30jeKHO NCTa MOpajy OMTH 00MIbeKEeHA 3HAIMMA 32
yIo30peme U BakehnM caoOpahajHuM 3HamMa npemMa 3akoHy o 6e30jeHocTH caobpahaja.

3a TpaHCIIOPT jaBHUM ITyTeBHMa 00e30HujeuTH caodpahajHy MOMUIM]jy YKOIMKO U3BOhad cMarpa 1a Ou
caoOpahaj Mmorao 6utu yrpoxkeH. M3Bohad je o6aBe3an qa 06e30ujean mpocTop Ha Koju Tpeba na
YCKJIaUIITH KabJIoBe IpeMa peociiijey noiarama 1 Ja ce KabJloBUMa Moke Mpuhu pajy HCIHTHBAbA
u xopuihema.

[Tpmmkom npey3umarsa kabmoBa 1 mpuOOpa o1 MHBECTUTOpa Wi U3 (padpuke m3Bohay Tpeda na
M3BPIIHN KOHTPOIY Ka0sioBa Ha OyOm-eBUMa BU3YCITHUM IPETJIeIOM H MjepermheM ONTHIKIM MjepadeM
CHara Ha CBHM BJIaKHMMa Ka0Jia ¥ mprudopa MperieIoM NCTIOPYICHNX KOJTHYHHA.

M3Bohau pajgoBa je 06aBe3aH MPUITMKOM ToJlaramkha 1 MOHTa)Ke ONITHYKOT Kabia Jja ce mpupKaBa
YnyrcTBa 0 monaramy ¥ MOHTaKH onTHikux kadmosa [ITT BjecHuk Op. 4/89, U3mjena u nomyna
YnyTcTBa 0 moNaramky ¥ MOHT2KH ONTHYKHUX KaOlIoBa. YITyTCTBA O MjeperhrMa Ha TEIEKOMYHUKAITHOHIM
JMHUjaMa ca ONTHYKUM KabsoBuMa. [1o 3aBprieTky pajgoBa Ha ToOJaramy ¥ MOHTaKH Kabia Tpeba 1a
ypaau TEXHUYKY }IOKyMCHTa]_H/ij H3BCJICHOT CTalba Ha CUTYAllUOHUM I'€OACTCKUM IJIaHOBUMA Y
pasmjepu 1:1000 ca aHaTUTHYKNIM €JIEMEHTHMA O U3BEICHOM 00jeKTy (KoopAuHATe 00jeKTa Be3aHe 3a
IpXaBHY TPUTOHOMETPHjCKY MPEXKY, U IPOTOKOJIOM CBHX Mjeperha a peMa Y IIyTCTBY O TEXHUYKO]
EBUJICHIIM]HU JINHU]A ca ONTHYKKUM KabnoBuMa. [locTymim nojarama 1 MOHTaXe KabJioBa ca ONTUYKAM
BJIAKHUMA MIPOIHCAHU CY YIIYTCTBOM O IOJIaramy U MOHTa)H ONTHYKUX KabioBa, o0jaBibeHoM y [ITT
Bjecuuky 6p. 4/89.



[Tonarame oNTHYKIX KaOIOBa Ce y ONIITEM CIIy4ajy BPIIH UCTHM METOAaMa KOje ce KOPHCTE U KOJ
KJIACHYHUX Ka0JIOBa ¢ METAIHUM MIPOBOAHHUIINIMA, V3 YBa)KaBarmba CIICHU(PIIHOCTH BE3aHUX 33 CaMe
OnTHYKe KabJoBe, Kao IITO CY:

- TPaHMYHO MCTE3ame ONTHYKOT BIIAKHA o1 cBera 1% y omHocy Ha 20% Kkoj KabioBa ca GakapHUM
IPOBO/THHUIIMMA,

- OCjeTJBHBOCT Ha BEJMKE ByYHE CHIIE,

- ONTHYKA BIAKHA HE CMH]jy OMTH M3JI0)KEHA TPAjHOM HCTE3aby, KA0 HU MEPUOJUIHOM OJHOCHO
LUKIIHYHOM CaBHUjamby,

- ONTHYKHU KaOJIOBH MMajy MHOTO MarbH MPEYHHUK, My TEKHHY (HIIP. 32 HCTH 33 UCTH PEHOCHU
karnarureT noTpe6Ho je ceera 30 g/km crakia y omHocy Ha 25 kg/km 6akpa) 300r yera ce 1o mpaBuiy u
npousBoge y Behum pabpuukum gykuHama.

Hacroju ce a ce mosoxe BeluKe Ty)KHHE ONTHYKOT KadJia jep CBaKo CIIOJHO MjeCTO IIPOY3pOKYyje:

- JIOJATHO MPHUTYIICHE HA CIIOJHOM MjecTy,

- CKYII CTIOJHU MaTepHjall v pa,

- CKYITy M HETPAKTHYHY TEXHOJIOTH]Y MOJIaraka ONTHYKOT Kabia (HHje UCTO U3BPIIUTH jeTHOKPATHO
nojarame xyxune of Hip. 2000 M, ¥Ix To UCTO U3BECTH Y HIIP. 4 y3acTomHe (dase).

3aTo ce HacTOjU Ja ce MOojeAnHE JUOHMIIE TaKO MPOjEeKTyjy U U3BELy Aa ce JOCTUIHE MaKcUMallHa
Jy>XHMHa, OTHOCHO €KOHOMUYHOCT Ionarama. [Ipobiemu Koju ce Ty 0jaBibyjy Cy HCKJbYUHBO
IIPOY3pPOKOBAHHU TEXHOJIOTHjOM MOBJIAYCHA U yBIAUCHa, Tj. Iojlarama Kadia.

Ynvxupame onruukor kadaa v PEHD nujer

I'paheBuHCKH TpojekaT kabnoBcke TK kanamuzamnuje npensuha nonarame PEHD 1uijeBr HenpeknHayTo
KpO3 OKHA TaKo Ja he ce nujeBu pe3aTtu caMo Yy OKHUMA TJje ce mpeBuha HacTaBJbame Kadna u
OCTaBJbambe pe3epBe ONTUYKOT KabdJia.

Ha mjectuma raje ka6 ynasu y PEHD nwmjeB, pagu ciipeuaBama yiaaxema BoJe Y 11jeB, Tpeba u3BecTn
OpTBIbEHE TOTUTOCKYIIBajyhoM 1ujeBu, THT MWTM 63/19 wnw ci.

JlomymTena TemMrepaTypa OKOJHHE IPH Tojiaramy kabua jiexu y pacrony ox 0 °C no + 50 °C Tokom
CKIIAIMIITER:a, U ekcruioatanuje of -20 °C go +50 °C.

[Ipuje moueTka yBnauema Tpebajy ce M3BPIINTH CBE IpUIpeMe Koje he ocurypati HopMaiHe pagHe
yCJIOBE, H TO:

- OTpaIuTH MjecTo paja,

- TIOCTaBUTH IPOMETHE 3HAKOBE,

- CKMHYTH IOKJIOIIE ca OKHA,

- KOHTPOJMPATH €BEHTYAJIHY NPUCYTHOCT ILJIMHA,
- OYHMCTUTH OKHa,

- TIPOBjEPUTH MPOXOTHOCT IIHjEBU.

HcnmTrBame NpoXoaHOCTH IIMjEBH CE BPILIH IIPOITyXaBambeM CIY)KBHUIIE H KaIHOpaTopa, Koju ce
CacToju 0] KOXKHATOT Yela M MEeTaJTHOT BHjka. Mojke ce Takohe KOPHCTHTH 1 KanndpaTop ca
oJannsbadeM, oMoly Kojer ce, y ciry4ajy 3acToja, MOXe Ta4HO JIOIUPATH MjecTo Ha KojeM O JIONLIO 10
3acToja KOA yBiadyema. TakBa MjecTa IOTpeOHO je IpHje IToYeTKa yBllaueha CAaHUPaTH.



TeXHUYKNM pjelemkeM ce TIpeiBrha TeXHUKa yITUXUBamba ONTHYKOT Kabia y mocraBibeny PEHD mmjeB
Koja je mpHe 00je, BamkbCKe TIIATKE CTPaHe, a YHYTpalllkhe CIIUPATHO YKIbeOJbeHa 300T cCMamemha
Koe(HUIneHTa Tperma KOMITpecoBaHor 3paka. HanMe, y ToM ciydajy y3ay’kKHa Halpesama, Ha Koja cy
ONTHUYKHU KabJIOBU BPJIO OCjeTJbUBHU, CY HE3HATHA, jep ce CHJIa Koja Jjeyje Ha KabJ cBOAM Ha
NOTHCKUBamk-e Kabia y ctpyju Op3or Bazayxa. KaOu ce Hamasu y cTpyju Ba3ayxa BellMKke Op3uHeE U €011
Ha Ba3qyIIHOM jacTyKy. Ha oBaj HahmH Moryhe je criom motuckuBama ox ceera 30 N mpoByhu kabn y
nyxxkunan 1o 4000 m, a ca BuIlle MaIlIMHA U BUIIECTPYKO.

To je mocTymnak Koju KOPHCTH KOMOWHAIIH]Y BeoMa c1abor MEXaHHUYKOT MTOTHCKA U CTPYjy
KOMIIPUMUPAHOT Ba3ayxa, Koja ce BeJIMKOM Op3uHoM Kpehe nyx kabmna. Basnyx ce ynmyxyje y 1i1jeB Koja
CIPOBO/IY Ka0JI M CIYy)XKU My Kao OMOTad.

VYpehaj 3a ynyxuBame kablioBa ce cacToju U3 TpU OCHOBHA JHjeria:

1. yimazHa komopa,
2.TI0roH Kabia u

3. u31yB Bazmyxa.

IujeB kommpecopa ce NpuKIbydyje Ha ylla3Hy KOMOpY Koja, 3axBajbyjyhu onroeapajyhem o0iuKy,
CIIPOBOJIM Ba3AyX Ka yHYTpalIkbOCTH 1ijeBH. [1oron kabmna ce cacToju ol MHEYMAaTCKOT MOTOpa KOjH
nokpelie YeTHPU KOMIUIETa BaJbaKa KOjU MOTUCHY CUITY TIpeHOce Ha Kabi. OBOM MOTHCHOM CHJIOM Ce
KOMIICH3Yj€ Ba3IyIIHH MIPUTUCAK KOJH UMa TEHICHIIN]Y TOTUCKUBamka KadJia Ha3all y yiaa3Hy Komopy. Y
TOKY OBAaKBOT yBJlaueHa Kabjia BPIIH Ce MMOAMAa3HBakbe MEIUITMHCKUM MapauHOM Koju He 3aralyje
cpeluHy M u30alryje ce 3ajeTHo ca U3TYBHUM Ba3IyXOM.

Ocrasie MeToje MpoBIaueHha ONTHUKKX KabioBa kpo3 [1E nujesu cy:

- METOJa AMPEKTHOT IIPOBJIAYEHa, KOja 3aXTHjeBa ByUHY MAIIMHY Ca CajiioM,
- MeToJa MpoBJIaueHkha oMoy MHEYMAaTCKOT METKa, Kao U
- PYYHO NpOBIAYCHE.

Hajznauajauje cuiie xoje ajenyjy Ha KaOu cy:

- cuia Tpema - Fw,
- ByuHa cwia Ha Kabmy - Ft,
- mortucHa cuna — Fd.

JyxunHa yryxuBama ofpelyje ce MOMEHTOM 3a KOjU BPHjeIIH:

Fo = Ft + Fd

Cuiia Tpewa y paBHOj LHjeBU

Fo=m L g U

Cusa Tpewa y CaBMjeHOj LiMjeBH

F>=Fl-ey a

raje je:



F. - By4Ha cuia KojoM ce KalJ Byde Kpo3 3aBoj,
F1 - cuna xoja npeoctaHe HaKOH OAOUTKA CUJIE TPEHa UCIIPE]] 3aB0ja,
M - KoeUIHjeHT Tpema,

0 yrao caBHjama U3paKeH y paJHjaHuMa.

Cuaa Tpema y 3aB0jy
Fo=F2-Fl=(p a-1)F

Byuna cuna koja ajesnyje na ka6

F=".d4.D.-d)- 2.1
4 T

raje je:

Dy - yHyTpammu NpeuyHHK I[UjeBH,

dx - BamCKH MpeYHMK Kabia,

Pc¢ - HanmpuTHcak 3paka Ha MO4eTKy ujeBu (Oapa),
L - ymaseeHOCT o1 moveTka nujesu (M),

T - nyxwuna ugjesu (M).

be3 003upa Ha MeTOTy Koja ce puMjemyje, OUTHO je HarJlaCUTH Jia Ce TIPU MPOBJIavYeHy HUKAKO He
CMUj€ MPEKOPAYNTH:

- JI03BOJhCHA ByYHA CHJIa Koja 3a oBJije u3adpane kadyiose n3nocu 1500 N,
- MaKCHMAJHO JI03BOJACHU MPEYHHK CaBUjamba Koju H3HOCH 20 MPEeYHUKA ONTHYKOT Kada.

Ha mjecTrMa u3pajie HacTaBaka OCTaBUTH 10 25 M pe3epBe Kabia ca 00je cTpaHe, a poB MPOIIHPUTH
KaKo O ce OHa MOTJIa CMOTaTH. Y MPOIIMPEHOM POBY, HAKOH U3Pajie HACTaBKA, (JOPMHUPATH PE3EPBY
Ka0Ja ¥ CBe 3aIITHTH OETOHCKUM ILI0YaMa.

4.2 Optical Cable Installation

General

Labour foreseen by this Main Design must be performed in a quality manner, according to the valid
technical regulations, by the authorized contractors, using the equipment made and certified according to
technical regulations pertaining to such equipment. Labour must be performed in as short deadline as
possible, and duration of labour must not exceed the agreed deadline for completion of labour from the
date of the construction site opening.

The contractor is obliged to comply with terms and agreements obtained and inserted into the Main
Design. Any change must be previously approved and signed by the designer. Any damage caused due to



the non-compliance with the Main Design during the performance of labour will be paid by the
contractor.

The contractor must comply with the law on protection at workplace, as well as the fire protection
measures presented in the attachment of this Main Design.

The contractor is obliged to keep the construction book and construction ledger, which need to be
regularly verified by the supervisory body responsible for the construction site.

The work needs to be organized in such a manner to go smoothly, without any delays. Only proper
organization of work will ensure its completion within the agreed deadline, and the work must not be
started unless all the material is previously provided.

Prior to the commencement of the labour, the contractor is obliged to introduce all the interested
stakeholders, who have installations at the route, about the commencement of labour and must constantly
cooperate with them to avoid eventual damages on those installations.

The contractor is obliged to properly mark the construction site to avoid accidents. Only cables and
material to be used during the day should be supplied to the construction site. Vehicles and equipment
must not be left at the road, and if it is necessary, it must be marked with warning signs and valid traffic
signs, pursuant to the Law on traffic safety.

For transport on public roads, traffic police should be provided, if the contractor finds that traffic could
be jeopardized. Contractor is obliged to provide premises where the cables could be stored, according to
the laying sequence, and that the cables may be accessed for testing purposes and use.

During collection of cables and tools from the investor or from the factory, the contractor needs to
perform control of cables on drums visually and to measure by optical counter the
power at all cable fibers as well as tools by the assessment of the supplied quantities.

Contractor is obliged during laying and installation of optical cable, to comply with the Guidelines on
laying and installation of optical cables PTT Gazette number 4/89, Changes and addenda to the
Guidelines on laying and installation of optical cables. Upon completion of the cable laying and
installation works, technical documentation needs to be made at the geodesic plans in ratio 1:1000
including analytical elements on constructed facility / object (object coordinates related to state
trigonometry network, and protocol of all measuring according to the Guidelines on technical records of
lines with optical cables. Laying and installation procedures for cables with optical fibers are defined by
the Guidelines on laying and installation of optical cables, announced in the PTT Gazette number 4/89.

Laying the optical cables is generally done by the same method as used for classic cables with metal
conductors, respecting the specific features related to the same optical cables, such as:

- border stretching of optical fiber 1% in relation to 20% at cables with copper conductors,

- sensitivity to strong traction forces,

- optical fibers must not be exposed to permanent stretching, nor to periodical, in fact cyclic splice,

- optical cables have smaller diameter, smaller weight (e.g. for the same capacity, 30 g/mk glass is
needed in relation to 25 kg/km copper) due to which, by the rule, they are produced in bigger
industrial lengths.

The efforts are made to lay the long optical cables, because every connection spot causes the following:

- additional muffling at the connection spot,
- expensive connection material and labour,



- expensive and not practical technology of optical cable laying (it is not the same to do single
laying of the length of about 2000m, or to do the same in 4 consequent phases).

Therefore, certain routes are designed and made in such a way to achieve maximum length, in fact
efficiency of the laying. Problems that occur are exclusively caused by the insertion technology, in fact
cable laying technology.

“Blow-in” installation of optical cable to PEHD pipe

Construction Main Design for cable TC canalization foresees laying of PEHD pipes continuously
through shafts, so that the pipes will be cut only in shafts, where cable joints are planned, as well as spare
lengths of optical cable.

In spots where the cable enters PEHD pipe, to prevent water breakthrough into the pipe, sealing should
be done by using thermo-shrinking pipe, type MWTM 63/19 or similar.

Allowed environmental temperature during cable laying ranges from 0 °C to + 50 °C during storage,
and during exploitation from -20 °C to +50 °C.

Prior to commencement of the installation, all the preparatory works need to be done, ensuring the
normal work conditions, such as:

- fencing of the workplace,

- placement of traffic signs,

- removal of lids from shaft,

- control of eventual presence of gas
- cleaning of shafts,

- control of pipe permeability.

Control of pipe permeability is done by airing of sponge and calibrator, comprising of leather seal and
metal screw. Calibrator with the transmitter may also be used, which, in case of break, may exactly locate
the place of break during installation. Such places need to be repaired prior to the commencement of
installation.

Technical solution foresees technique of optical cable “blow in” installation into PEHD pipe of black
colour, smooth outside and spirally curved inside of the pipe, due to decreased coefficient of compressed
air friction. However, in that case, longitudinal stress that optical cables are very sensitive to, are
insignificant, because the force affecting the cable presses the cable in the fast air stream. Cable is located
in the air stream of fast speed and floats in the air pillow. This way it is possible to insert the cable up to
4000 m long, with the pressing force of 30 N, with more machines and multiple.

It is a procedure using combination of very weak mechanical pressure and current of the compressed
air, moving with a great speed along the cable. Air is blown into the pipe, which conducts the cable and
serves as the cable coating.

Device for cables “blow-in” installation includes three main parts:
1) entry chamber,

2) cable power and

3) air exhaust.

Compressor pipe is connected to the entry chamber which, thanks to the appropriate shape, conducts
the air towards the pipe interior. Cable power comprises of pneumatic engine, which moves four sets of
rollers, which transmit the pressing force to the cable. This pressing force compensates the air pressure,



which tends to press cable backwards to the entry chamber. During such cable installation, greasing by
medical paraffin is done, which does not pollute the environment and is discharged together with the
exhausted air.

Other methods of optical cable installation through PE pipes are the following:

- direct installation method, requiring traction machine with wire,
- installation method with pneumatic bullet, as well as
- manual installation.

The most important forces affecting the cable:

- friction force - Fw,
- traction force at cable - Ft,
- pressing force - Fd.

Blow-in length is determined by its validity moment:

Fo =Ft+ Fd
Friction force in flat pipe

Fo=m- L -g-M
Friction force in bended pipe

F2=Fleu o

F2 - traction force by which the cable is installed through the curve

F1- remaining force after deduction of the friction force before the curve
u - friction coefficient

o - curve angle expressed in radians.

Friction force in curve

Fo=F2-Fl=(ep a—1)F



Traction force influencing the cable

F=".4.(D-d) 2.1
4 T

and:

Du - inside pipe diameter,

dk - outside cable diameter,

Pc - over-pressure of air at the beginning of pipe (bar),
L - distance from the beginning of pipe (m),

T - pipe length (m).

Regardless the applied method, it is important to note that during the installation, the
following must not be exceeded:

- allowed traction force for the selected cables in this case totals 1500N,

- maximum allowed splice diameter is 20 diameters of optical cable.

At the spots of joints construction, leave 25 m reserve cable from both sides, and
expand the ditch to place the spare cable. In the extended ditch, after joint construction,
establish a cable reserve and protect it all with the concrete plates.
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Ilern Teo Cucrem Hamaarte Ilyrapune/ Toll Collection System

5.1 Onuc pynknuje

V cucreMy 3a HaIUIaTy MyTapuHe, y GYHKIHOHAIHOM IOIJIEAY MOCTOje TPH HUBOA:
e  HHBO caoOpahajHe Tpake,
®  HUBO HAIUTATHE CTAHUIIC U

° LCHTPAJIHU HUBO.

Huso nmnahama mnatHor cucreMa, yKibyuyjyhu mpojajy Mecra 3a eeKTPOHCKY
Kosiekuujy nmytapude (utn.) - OITY (na 6pony) MmpexHHX ypehaja, Kao 1eo IIaTHOT

CUCTEMA U IIJIATHOI' CUCTEMA.

Ha nammaTHOj cTaHWIM TOCTOjH BHIe caoOpahajHuX Tpaka, YIa3HHX M W3Ja3HUX,
pa3MYuTHX THITOBa. Heke o1 bUX MOTY OUTH peBep3uOMIIHE TaKo J1a je Moryhe

W3BPIIATH HBUXOBY MPEKOH(PHUTYPAIH]y Y 3aBUCHOCTH O MoTpeda caobpahaja.

OyHKIMje ynacka Ha ayTOITyT M U3JIacKa ca ayToIlyTa Ce Peaslu3yjy U KOHTPOJIUIITY Ha
HHUBOY caoOpahajHe Tpake, 10K ce 06a3a mojaTaka o CBUM AorahamiMa Ha HaIlIaTHO]
ctanuuy ¢popMupa 3a HUBO caoOpahajHe Tpake u npociel)yje neHTpaaIHOM HUBOY, T ce

BpIIN o6paua u CI/ICTeMaTI/ISaHI/Ija NPUKYIIJbCHUX ITOJAaTaKa.

CucreM 3a HaIUIaTy MTyTapHHE je MPOjEeKTOBAH TaKO J1a MOXKeE Jla pajd U y cliydajy Kajaa

cy Bese n3Mel)y MmojeIMHUX HUBOA Y TIPEKUTY.

VY 3aTBOpEHOM CHCTEMY 3a HAIlIaTy ITyTapHHE, KOjH CE peain3yje Y OKBHPY OBOT
IpOjeKTa, Bo3ay, KOPUCHUK ayToIlyTa, MOpa Ha yJa3y Ja no0uje nHpopMaluje o MecTy u
BpPEMEHY yJlacKa Ha ayTOIIyT U KaTeropuju Kojoj Bo3uio npunaaa. Ose nHpopmanyje, Kao
W perucrapcka 03HaKa BO3MJa, Ce YIHUCYjy Ha jellaH O] IBa Mellija, HOCHOIla
uHpopMaImja:

e  [anMpHa KapTHIa ca IEHTPAITHNUM MarHETHUM TParoM, y 1ajbeM TeKCTY MAacHemHa
Kapmuya u

e (RFID) ypehaj 3a enekTpOHCKY HaluiaTy IMyTapuHE MHCTAIMPaH y BO3HUIIY, YECTO
nazusad 1 OBU (On-board Unit) unu Tar.

YV 3aBUCHOCTH 0] ONPEMILEHOCTH BO3MJIa, OJHOCHO cao0pahajHUX Tpaka Ha KOjuMa ce
OIICITYKY]Y, Y 32aTBOPEHOM CHUCTEMY HarulaTe IyTapuHe Pa3lIuKyjeMo TPH THIIA VId3HUX

caobpahajuux mpaxa:.

e "wmawnyenna" ynazHa caoOpahajHa Tpaka — Bo3a4 Mopa Ja ce 3aycTaBd u jaa (y3

MPETXOTHO MpPUTHCKamke oAroBapajyher Tacrepa wim 0e3 Tora) w3 AUCTpHOyTepa

MarHeTHUX KapTHUIla y3Me MarHeTHY KapTHIy Ha KO0jOj Cy VIIMCaHH yJIa3HH HMOIAald

NOTpeOHN 32 KaCHU]Y HAIUIATY IyTapyHE,

o erexmponcka" ymazHa caoOpahajra Tpaka — BO3a4 Mopa Ja y BO3WIYy HMa

WHCTAIIUpaH BallWaaH ypehaj 3a eneKTpoHCKyY Haary myTapuHe (Ito My omoryhasa

mpostazak 0e3 3aycTaBibama), P YeMy he ce yaa3Hu Mmojaly oj1 HHTepeca 3a KaCHU]jy

HalIaTy IMyTapuHEe YIHCATH Ha ypehaj 3a elNeKTpOHCKY HaIulaTy IMyTapyuHe U
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e "wmewosuma" ynasna caobpahajHa Tpaka — IpeacTaBba KOMOWHAIM]Y MPETXOIHA JIBa

THIIA TPaKa:

O  YKOJIHMKO je y BO3WIY HHCTAJIMPaH BalnuaaH ypehaj 3a eneKTpoHCKy HaIuiaTy
IyTapUHE y Bbera ce YIUCY]y peIeBaHTHU MOJALU O MECTY U BPEMEHY yJacKa Ha

ayTOIIYT M BO3WJIO IIpOJIa3H Oe3 3aycTaBibama, a

O YKOIMKO y BO3wWily ypehaj 3a eeKTpOHCKY HAIUIaTy IIyTapHHE He IMOCTOjU HITH
HUje BaJIMIaH, BO3a4 MOPa y3€TH MarHeTHY KapTHILy Ha KO0jOj Cy yITHUCaHH

yIIa3HU TIOJAIM OJ 3HaYaja 3a KaCHUjy HaruiaTy ImyTapuHe.

Ha u3nasy ca ayronyra o0aBiba ce HarutaTa myraputre. Kox 3aTBopeHor cucrema
HarulaTe MyTapuHe [IeHa ce U3padyyHaBa Ha OCHOBY HpeljeHor myTa 1 KaTeropuje Bo3uia.
OBo cy mojaly Koje KOPUCHUK MOpa Jia IOHeCe Ha JeJHOM OJ MEIMja: MarHeTHO] KapTHIT!
wm ypehajy 3a EHII, a y ciiydajy na ux He JoHEce, cMaTpa ce Jia je HeperyJapHo yIao Ha
ayTOITYT WJIH HX j€ CBOjOM TPEIIKOM M3TyOH0. Y OBOM CJIy4ajy KOPHUCHHK je Ay>KaH Ja

IUIaTU Ka3HCHU U3HOC ITyTapuHE.

V 3aBUCHOCTH O HHCTAIMPAHE OIpeMe, OJJHOCHO HaUMHA M CPEelICTaBa KOjuMa

KOPHCHUK Tutaha 3HOC ITyTapyuHe, TIOCTOje TP THIIA U3IA3HUX caobpahajHux mpaka.

e  "wmanyenna" wznasHa caoOpahajHa Tpaka— HaIUIaTy BPIIA WHKACaHT-OIepaTep Ha

CHCTEMY, IIpU YeMy Cy cpeAcTBa Iutahama:
O TOTOB HOBAIl U
O IJIaTHA KapTuIa,

o "enexmponcka" n3nasHa caobpahajHa Tpaka — HaruIaTHa kaOWHa je 6e3 MHKacaHTa,
KOMIUIETaH POLIEC CE OJIBUja AyTOMATCKH, €JIEKTPOHCKHUM ITyTEeM, CITy)KOCHHK HaILIaTe ce
M0jaBJbyje caMo y clydajy Ja ce TOroJy HeKa aHOMaJlija y MPOoIecy HariaTe ca [HJbeM Ja

MMOMOTHE KOPHUCHUKY, a jeTHHO CPEACTBO Iiahama y OBaKBOj TPaIlH je

o ypebaj 3a enekTpoHCKY HaIIaTy MyTapuHe (KOPHCHUK ce He 3aycTaBiba Beh ce
JIOK TIpOJIa3d Kpo3 Tpaky ca ypehaja 3a elneKTpoHCKY HAIUIaTy MyTapHHE y
BO3MITYy OYNTAaBajy MOAAH MMOTPEOHN 3a N3padyHaBambe IMyTapuHe, H3padyHaBa
ce M3HOC 3a HAmUary, of cyMe ymucane y ypehaj 3a eJIeKTpOHCKY HaIulaTy
mMyTapuHe OQy3UMa ce W3HOC IyTapuHEe U Ha ypehaj 3a eNeKTPOHCKY HAriaty
MyTapyHE VIHCYje TpeocTala BPEIHOCT YKOJIWKO je y muTamy ypehaj 3a
SIIEKTPOHCKY HAIUIaTy IyTapuHe ca IahameM yHarpen, OMTHOCHO €BHUICHTHPA
MpoJjia3aK YKOJIHUKO je y MuTamy ypehaj 3a eJIeKTPOHCKY HaIlIaTy MyTaphHe ca
HakHamHUM ID1ahaeM WM OecuiataH ypehaj 3a enekTpoHCKY Harmary
MyTapuHe) U

. "mewoeuma" W3nNazHa caoOpahajHa Tpaka — mpeAcTaB/ba KOMOHWHAIU]Y ToOpe

HaBEJICHUX THIIOBA Tpaka M oMoryhasa ruiahame:
O TOTOBUM HOBIIEM,
O MJIATHOM KapTHIOM U
o nomohy ypehaja 3a eneKTpoHCKy HaIuIaTy MyTapHHe,

CBE 0BO y3 oMoryheH mposa3ak Bo3uia ociodoheHnx miahama myTapuHe.
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Ha HuBOY HariaTHe CTaHUIIE ce Ha OCHOBY IojiaTaka popMHUpaHHX O] CTpaHe payyHapa
KOHTpoJiepa caoOpahajHux Tpaka Gopmupa 6a3a momaraka o CBUM jgorahamuma Ha
HAIUTaTHOj CTAHMITK KOja MOTY Ja Oy/y OJ1 HHTepeca 3a aHau3y U (GopMHUpame
peJieBaHTHHX 3aKJbydaka. [lope Tora, Ha HUBOY HaIUIaTHE CTAHHIIE Ce U3BPIIABAjY
MIOCJIOBH O]l HHTEpEeca 3a YNTABY HAIUIATHY CTAHHILY, KOHTPOIHIIE PaJl M0jeANHIX
noJicucTeMa caoOpahajHuX Tpaka, BPIIU HA30p pajia MHKacaHaTta, rJe UX UMa, paBe
W3BEIITajH O JorahambiuMa 1 MpUIpeMajy ToJaly 3a CIalke padyHapuMa Ha BUIIEM,

LIEHTPAIIHOM HUBOY.

Ha nenTpanHoM HUBOY Ce YHOCE U a)KypHPajy CBH CHCTEMCKH TapaMeTpH HAIJIaTHOT
CHCTEMA U MPUKYIUUba]y MOAAIM O IPOLIECY HAIIaTe ca CBHX HAIIATHUX CTAHHMIA,
OJTHOCHO padyHapa HaIlUIaTHUX Tpaka. ApXuBHpame u o0pajia OBUX mojaraka omoryhasa
noOujame pa3IMuYUTHX H3BEINTaja KOjHU Cy OTPeOHH 3a ehUKacHy KOHTPOITY pana 0colJba,

Kao0 U M3BEIITaja O HCIIPABHOCTU (PYHKIIHOHHCAHA OTIPEME HATUIATHUX CTAHUIIA.

(DyHKIII/IOHaJ'IHa APXUTCKTYpa Ha HEHTPAJTHOM HUBOY

Hannara myrapune

OBa KOMIIOHEHTA je OJIrOBOPHA 32 ayTOMaTH3allKjy IMOCIOBHOT Tpolieca KOjH Ce 0JJHOCH
Ha TIpolecupame aorahaja Ha HaIUIaTH MyTapuHe, TeHEePHCAHNUX OJ1 CTPaHe ONpeMe H/UITH
ocoOspa (MHKAacaHTH, npopaBiy TAI'-oBa WTHA.) Ha XMjepapXUjCKM HIDKUM HHBOHMA
cucrteMa (cTaHuna/Tpaka/mpogajua mecra TAIT ypehaja), u renepucame (HHAHCHjCKUX
3aly’Kemha Ha padyHUMa Kynama (najske ce oOpabyjy y moxymy ®PuHaHcHje W pan ca

KJIMjEHTHMA).

YnpaBmbame MOCJOBHUM napamMeTpuma UMIUIEMEHTHpA yIIpaBJbake

apaMeTpHU30BaHOM KOH(UTYpAIMjOM JIOTHYKUX IIPABUIIA TIOCIIOBAA U MPOLIECUPAbA:

— YhopaBbame KOHTEKCTHHM HOJaluMa, YKJbydyjyhum Kpeupame U €JUTOBAE
PasIMYNTHX MOJIeNIa METa-TI0aTaka ! IOCIOBHUX/TIOTHYKUX KOH(PUTYpaIHja KOpHITheHnx
y CBHM OCTAJIIM KOMIIOHEHTaMa CHCTEMa, Kao IITO Cy: LIEHOBHUIIM, KypCHE JIUCTE, JIUCTE

uzyseha u zp.

— Ynpasspame KOHPUIYpaOUIHUM MapaMeTpuMa U MPOMEHJBUBIMA KOJU €€ KOPUCTE Y
pasHUM TIOCJIOBHUM TMpolLleCMMa y cHCTeMy (ako je MOTpeOHO, y 3aBHUCHOCTH Of

IU3ajHAPAaHUX aJiTOpUTaMa U MpaBujia MOCIOBHUX IIPOIIECa).

O0paaa TpaHcakuuje HamlaTe UMIUIEMEHTHpa MpPHjeM U NPHUKYIUbalkE IOpyKa O
norahajuma ca HIKHX HHBOA (CTaHHIA/Tpaka), WACHTH(UKAIWM]y TOBE3aHMX IOPyKa H
kpeupame Tpancakiuje Ilyrapumae y meHTpanHoj 0Oa3um mopaTaka (HaJOBE3HUBAHE
MIOBE3aHMX MopyKa/noralaja), TOrMuKy BaJuJalnjy U MPOBEpYy MOpyKa (KOH3UCTEHTHOCT
BaJMJalja IO IIOCIOBHMM TNpaBUJMMa W HJISHTH(UKALMja HEPETYIapHOCTH WTII.).

JetaibHuje, 00aBbajy ce cienehe ak THBHOCTH:
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— Jlornuka mpoBepa W Kopeianuja IMOBE3aHWX IMOpyKa O JorahjajumMa MO JIOTHYKO]

Tpancakiuju [lyrapune,

— Jlornuka Banmupanyja TmpemMa TOCIOBHMM TpaBWIMMa U HICHTH(HKamHja
HEPETyJIapHOCTH W Heclarama (KOju ce Tajga 03HavyaBajy W M3/IBajajy OJ perylapHUX

clTydajeBa 3a J1aJbe TPOIeCUPALE)

— IIpujem m mporiecupame cIoroBa nojaraka 0 MHIMICHTAMA, OJ0CTINM BO3WINMA, U

JIPYTAM TIpeKpIIIajuMa

— Vcarnamapame M peliaBambe (JOHOIICHE OAIyKa OJf CTpaHe ayTOpPH30BaHOT

KOPHCHHUKA) CBHX IMOCEOHUX ClTydajeBa (HEperyIapHOCTH, UHITUIACHTH, TPEKPIIajH UTII.)

— Kpenpame QuHancHjckux 3ammca 3a 3agyxmBamba TAIT payyHa kiujeHara
(ayromatcku 3a penoBHe TAI TpaHcakivje W pa3MjeHy OBHX IOAaTaka ca ICHTPATHUM

HUBOOM HaIlate myTapuHe kopuaopa bama Jlyka - J1000j).
IIpaheme pana nakacanara omoryhasa:

— [pukympame momaTaka o CMeHaMa paja (jemHa cMeHa MOXe Ja CaJIp>KU BHIIIE CECHja
pama Ha WCTOj WIH Pa3MUIUTHM TpaKkaMa M CHCTEM ayTOMAaTCKH MPUKYILba U CIaja OBE

MOJIATKE Y jellaH CMEHCKH WU3BEIITa] 110 HHKACAHTY)

o AyTOMAaTCKO NPHKYIUbamkE MojjaTaka (Ha OCHOBY NOjSIMHAYHIX TPAHCAKIIMja U CTamha

HaIutaTe, FreHeprcaHo o1 ypehaja 3a Hariaty myrtapuae U TAI mpogajHuM MecTrMa)
« Py4HO npukymbame nojgaraka (YHOC MOaTaka 3a pydHo HaruiahuBame ImyTapuHe)

Yopas/bame NpeIMArHETHCAHHM KapTHLOaMa, o0yXBaTa MOAPIIKY OTPaHHYCHOM

pexxuMy pana (Kaja ayTOMaTCKU TUCTPUOYTEpH KapTUlla HUCY Y (QYHKIIUjU UTIL.).
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5.1 Function description

In the payment system, there are three functional levels:

« traffic strip level,

* Toll collection level and

* Central level.

Level Organization Of Payment System Payments, including the sale of electronic toll
collection points (etc.) - OBU (on board) Network devices, as part of the payment system
and payment system.

At the toll plaza there are several types of entry and exit traffic lanes. Some of them
could be reversible, so that it is possible to make a reconfiguration regarding the traffic
needs at the moment.

Entrance and exit functions at the highway are realized and controlled at the traffic lane
level, while the database of all events at the toll plaza is created for the traffic lane level
and transferred to the central level, where the collected date are processed and
systematized.

Pay toll system is designed in such way that it can function even when the connections
between some levels are broken.

In the closed toll collection system being realized within this project, a driver, a
highway user, must get information about the location and the time he enetered the
highway together with the vehicle class. This information, as well as the vehicle licence
plate number, is written to one out of the two media, information carriers:

e paper card with central magnetic trace, furtheron magnetic card and

¢ (RFID) device for the electronic toll collection (ETC), on-board unit (OBU), installed
in the vehicle.

Depending on the vehicle equipment, i.e. traffic lanes where they can be served, in the
closed toll collection system there are three types of entry traffic lanes:

e "manual” entry traffic lane — a driver must stop (after previously pressing the
appropriate button or not) to take a magnetic card from the magnetic card issuing unit which
contains entry data necessary for future toll collection,

e "electronic" entry traffic lane — a driver must have valid OBU installed in the vehicle
(which enables passing without stopping), in which case the entrance data of interest for
future toll collection shall be written on the OBU and

¢ "mixed" entry traffic lane — which is a combination of the previuos two lane types:
o if there is an installed valid OBU in a vehicle, vehicle passes without stopping and,

o if there is no OBU in a vehicle or if it is not valid, a driver must take a magnetic card
which contains entrance data important for future toll collection.



Toll collection is performed at the exit from the highway. In the closed toll collection
system price is calculated based on the distance travelled and vehicle category. These are
the data that a user must bring on one of the medium: magnetic card or OBU, and in case
he does not have it, it is considered that he entered the highway irregularly or lost it by
mistake. In this case the user is required to pay a penalty toll fee.

Depending on the installed equipment, ways and means by which the user pays the toll,
there are three types of exit traffic lanes:

¢ "manual” exit lane— collection is performed by a collector or system operater, wheras
the payment means are:

o cash and

o debit or credit card,

e "electronic" exit traffic lane — toll collection booth is without a collector, and the entire
process is performed automatically, electronically, wheras the collector appears only in a
case there is a failure in the toll collection process in order to help the user, and the only
payment mean in this lane is:

o OBU (a user does not stop, all data necessary for toll fee calculation, are read
from the OBU in the vehicle while it is passing through the lane, the fee is calculated and
the remaining amount is written on the OBU), and

¢ "mixed" exit traffic lane — is a combination of the above mentioned lane types and it
enables payment by:

o cash,
o debit or credit card and
o OBU,

with the possibility of passing of the vehicles exempted from toll collection.

At the toll plaza level a database of all plaza events is created based on the data created
by the lane controller, which may be of interest for analysis and form of relevant
conclusions. In addition, at the plaza level activities important for the entire toll plaza are
performed, some lane subsystems operations are controlled, collectors work is supervised,
if there are any, event reports are created and data for sending to computers at higher,
central level are prepared.

At the central level all toll collection system parameters are entered and updated and
data about toll collection process are collected from all toll collection plazas, i.e. lane
controllers. Archiving and processing of these data allows obtaining various reports that
are required for effective control of the personnel as well as reports on the correct
functioning of toll plaza equipment.

Functional architecture on the central level

Toll collection
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This component’s basic responsibility is to automate the business process related to the
processing of events during toll collection and related financial processes, generated by
equipment and/or personnel (cashiers, TAG sellers, etc.) on lower hierarchical levels of
the system (plaza/lane) and TAG points of sale, and to debit clients’ accounts (which is
further addressed in the module Financial and Client Management).

Business parameter management is in charge of managing parameterized
configuration of logical rules for operation and processing:

— Managing context data, including creating and editing various models of meta-data and
business/logical configurations used in all other system components (e.g. pricelists and
exchange rates, etc.).

— Managing configurable parameters and variables used in various businesses processing
in the system (if needed, depending on designed business processes algorithms and rules).

Collection transaction processing is in charge of receiving and collecting messages on
events from lower levels (plaza/lane), identifying related messages and creating Toll
Transactions in the central database (correlating related messages/events), logical
validation and checking of messages (consistency and validation based on business rules
and identification of irregularities, etc.).

Specifically, the following activities are performed:

— Logical checking and correlation of related messages on events according to the logical
Toll Transaction,

— Logical validation according to business rules and identification of irregularities and
mismatch (which are then marked and isolated from the regular cases for further
addressing)

— Receiving and processing data records on incidents, fleeing vehicles and other
violations

— Coordination and resolution (decision-making by the authorized user) of all special
cases (irregularities, incidents, violations, etc.)

— Creating financial records of debiting clients” TAG accounts (automatically for regular
TAG transactions and exchange these data with corridor Banja Luka - Doboj central level).

Cashier’s performance monitoring ensures:

— Collection of data on toll cashier work sessions (one shift may contain several work
sessions on the same and/or different lanes, and the system automatically collects and
merges this data into one shift report per collector)

» Automatic data collection (based on individual transactions and collection balance,
generated on toll collection devices and TAG points of sale)

« Manual data collection (data entry for manual toll collection)
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Premagnetic card management encompasses support to limited work regime (e.g.
when automatic card distributors are out of order, etc.).

5.2 Onmuc npousBoaa/ Product description

1. TToxcucTeM 3a ayTOMaTCKy KaTeropu3aliijy BO3WIIA.

Texuna: kr.35 CBaka jeguHUIA
Crenudpuxanuje Humensuje kyhumra: B = 1900mm; I = 310 mm; 1 =
orpemMme 260Mm
Jumensuje ocHoBHe mode: 360mm K 360Mm
MaxkcumaitHa BUCHHA jgerekiyje: 1790 Mmm
[Moxpydje Opojarma ocoBrHa: o4 8§ MM 710 600 MM ca OCHOBHE
mioye
VYaamenoct uzmely TK-a u PKC-a: on 2,80 mT 10 5,00 M
MAK.
Mun. OTKpHBEeHO 0100peme: 10 MM
Mun. OtkpuBeH npednuk Tpara: 30 MM
Mpexnau HamoH: 220Bar + 10%
Hamnajame: 190 B Cpaka jenunuia 40 B Jlornuka jequHuia
150 B rpejaua
VYnaznu curnanu: 12K koHTakT 6e3 HarmoHa
Wznaznu curnanu: 8K Onen Homneurop HITH ontokoymiep
MAK BIIE = 80B, UI] = 10MA
Cepujcka komynnkanyja: 2K YAPT PC-232 1K YAPT PC-
485
Mpexa: Erxepuer 10/100
OmnepatusHu cucteM: JInHyK je yrpahen
Temmneparype: -20 ° L]+ + 60 ° L1 (pax) -50 ° L+ + 80 ° I]
(cxnaauITeHEe)
Cremen 3amTute: UIT 54 Ocrano o 0TBOpa Ha OCHOBHO]
IUTOYH 3a MpoJia3ak KabioBa
Onwc pyHKIHjE AyTOMaTCKH KIacU(UKY)Te THIT BO3HIA

1. Vehicle automatic categorization subsystem.

The specifications Weight: kg.35 Each unit
of the equipment Enclosure dimensions: V = 1900mm; S = 310mm; D =
260mm

Basic slab dimensions: 360mm K 360mm
Maximum detection height: 1790 mm
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Axle counting area: from 8 mm to 600 mm from the base
plate

Distance between TKS and RKS: from 2.80 mt to 5.00 m
Mak.

Min. Discovered clearance: 10 mm

Min. Discovered trace diameter: 30 mm

Network voltage: 220VAC £ 10%

Power supply: 190 V Each unit 40 V logical unit 150 V
heater

Input signals: 12K contact without voltage

Output signals: 8k Open collector NPN Optocoupler Mak
VCE =80V, IC = 10MA

Serial communication: 2K UART RS-232 1K UART RS-
485

Network: Ethernet 10/100

Operating system: Linuk Embedded

Temperatures: -20 °C ++ 60 ° C (work) -50°C ++80°C
(storage)

Degree of protection: IP 54 other than the opening on the
base plate for the passage of the cables

The description

. Automatically classify vehicle type
of the function y fy yp

2. Kamera za snimanje registarskih oznaka vozila./ Camera for recording vehicle

registration marks.

Makcumaitna Op3uHa Bo3mia: 70 kM / X - 44 mnx 150 kM / X

Cnenudukanuje - 93 mnx
onpeme Pangna ynaseenoct: 10 8 M - 10 26 croma g0 25 M - 110 82
LICHE

OtkpuBame: 99%

Yuramwe:> 95%

OLIP: AHIIP (AJIIIP) moTop Ha Gpomy

Bp3una carnMama: 10 60 ¢rc

AEC256: [la

CXA2: la

Kommpecuja: jor

Beb cepsep: Uncrananuja u koHduUrypanmja myreM e
cepBepa Ha Opoy

TUII / UII cepsep: Konduryparuja u magzop npexo TIHIT /
UIT npotokona. (CK je nat)

Hatym u cat: Cunxponmsanyja myrem HTII nporoxkoa,
HNEEE1588

Axypupame copTBepa: HaJJorpajmha ImyTeM Bed nHTepdejca
u CJ/IK-a
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Onwc pyHKIHjE

The specifications
of the equipment

OTII: OTII xmujent y pexumy OTII ceprepa 3a Ta/bUHCKH
npeHoc noxataka; Bume WIT cepepa koju ce MOTy peluTu

TLIT / UIT: TATTWJIE TLIT / UIT OTBOpeHH MPOTOKOIT,
(CAK je mat)

Buerann: Jla

Crannapaau nporokonn: KCMJT; CHMIT; HTLUIT;
Hatexc2; YTMLI; Moza0Oyc

Cepujcku nopt: Uzomupanu PC485

Becmiatho Tpuame: KoHTHHYHpaHO cCHUMame U 00paja
CIIHKE

AxTuBHpano: CHUMame 1 00paja CIMKe Koje je MOKpeHya
ETxepHer xoMaH1a WM AUTHTAIHN CUTHATHU CUCTEM

AHIIP (AJIITP) Kamepa:

2 mrkc bB, 2 Mnkc boja (60jana Bep3uja)

Wnymunarop: 8 JIE/] Benuka cHara, nHdpaipsenu Ha 850
HM

Coumsa: 1[-moyHT. JlocTymHe cy MHOTE (POKYCHE Ay>KHHE

OmnepatuBHE cucTeM: JIMHK ONIEpaTHBHU CHCTEM

Jururtan U / O 2: Benenponaja yHoca - 2 peneja - 1
cTpoOOBH U313

UII 3amtuta: BogoornopHa U167

EtxepHer: I'urabut Etxepuer 10/100/1000

Cxnagumreme: YCI o 128 I'b

Konekrop oTtmopan Ha BanmammzaMm: Ja

Texuuuku nomamu

Panmna u cknapummaa remmeparypa: on -40 © mo + 60 ° I - ox
-40 ° no + 140 ° ® Panna u cxiaguiuTeHa siaara: 10 95% 0e3
KOHICH3aII1]e

Jumensuje: 178 K90 K 133 mm - 7 K 3,5 K 5.2 y (ILIKBK])

Texuna: 1,5 xr - 3,3 16c

Hanon nanajama: 24 B/IL, [IOE

[Totpoma enepruje: 12 B (mak.)

®dororpaduja Koja ce KOPUCTH 32 YHTALE CaapKaja
perucTapcke IIoUrIle YyBaHa je Kao jelaH oJ] elieMeHarta
ciora ynasHe / u3nasa y 0as3u mojaraka Tako jaa ce norahaj
MOJKE U3BECTH y OMIIO KOje BpeMe.

Maximum vehicle speed: 70 km / h - 44 mph 150 km / h - 93
mph

Working distance: up to 8 m - up to 26 feet to 25 m - up to 82
prices

Detection: 99%

Reading:> 95%

OCR: ANPR (ALPR) engine on board

Recording speed: up to 60 fps

AES256: Yes

Sha2: Yes
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The description
of the function

Compression: jpg

Web Server: Installation and Configuration via Web Server
on board

TCP / IP Server: Configuration and monitoring via TCP / IP
protocol. (SDK is given)

Date and SAT: Synchronization via NTP protocol, IEEE1588

Software Update: Upgrade via Web Interface and SDK

FTP: FTP client in FTP server mode for remote data
transmission; More IP servers that can be solved

TCP / IP: Tattile TCP / IP Open Protocol; (SDK is given)

Viegand: Yes

Standard protocols: KSML; SNMP; NTCIP; DATEKSZ?;
UTMC; Modbus

Serial port: isolated RS485

Free running: Continuous recording and image processing

Activated: Image recording and processing that started an
Ethernet command or digital signal system

Anpr (ALPR) Camera:

2 MPX BV, 2 MPX color (colored version)

llluminator: 8 LED High power, infrared at 850 nm

Lenses: C-Mount. Many focal lengths are available

Operating system: Link operating system

Digital 1/ O 2: Wholesale entries - 2 relays - 1 Strobovi Exit

IP Protection: Waterproof IP67

Ethernet: Gigabit Ethernet 10/100/1000

Storage: USD up to 128 GB

Vandalism resistant connector: Yes

Technical data

Working and storage temperature: from -40 ° to + 60 ° C -
from -40 ° to + 140 ° F Working and stored Humidity: up to 95%
without condensation

Dimensions: 178 x 90 x 133 mm - 7 x 3.5 K 5.2 in (SKVKD)

Weight: 1.5 kg - 3.3 Ibs

Power voltage: 24 VDC, POE

Energy consumption: 12 V (Max.)

The photo used to read the content of the license plate is stored
as one of the elements of the input / output syllable in the
database so that the event can be carried out at any time.

3. Enn antena ca ka6aoM 1 Hocuian./ Enf antenna with cable and carrier.

Crierudukaryje
orpeme

OcCHOBHH 3aXTeBH (DYHKIMOHATHUX TepPOopMaHCH

Omnpema mope ImyTa cacToju ce o (YHKIIHOHATHIX MOJYJIa
Kao IITO Cy TpaKe aHTeHe U KOHTpoJiopa aHTeHe. KoHTposop
MPOIYCHOCTH U @aHTEHE MOTY OUTH MHTETPUCAHH MU OJIBOjCHU
MOJLYJIH.

PCY 1peba na uma ETxepHer koMyHUKAIIMOHH HHTEpdEjC 3a

BPXYHCKH padyHap.
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Omnpema nopex myra Tpedaxo O 1a Ma HajMame 4 pyre 3a
HamaMeT Koje Cy y ckiaay ca cranmapaom UCO / UEI7816.

PCY 6u tpebao umatu yrpaleHn 1icam Koju je y CKiaay ca
0e36emHocHUM Tpancakmujama JP / T0025 kao momyna 3a
0e30eTHOCHE TIPOBEPE, & CBH MPOLIECH U MIPOIISCH 32
ayTeHTHQUKAIW]y npuMemnyjy ce mytem [ICAM-a. bp3una
komyHukanuoHnx IICAM kapruiia HUje Mamba o1 56 KOTIC.

Onpema Ha myTy Tpeda 1a uMa MOTyhHOCT axxypHpama
MHTEPHETCKHX MPOTrpaMa M albIkKalyja myTeM TIIaBHOT
padyHapcKor uHTepdejca.

[Tnardopma 3a moapmky CAK npyxa BUHJIOBC u
JIMHVYK Bep3uje.

KomyHukanujcku npoctop

IHupune33m, yriaBHOM 2M ~ 2,5M

Hyxuna: Moxe ce nmogecutu ca 4M 1o 9m, a yrao
uHCTananuje ce kourponuuie numehy 40 ° mo 60 © ca
xopmzoHTanHNM yrioMm. Kaga cy PCY paznuunty kanamm
WHCTAIMPaHH y CyCEeIHUM TpaKaMa, He cMejy OUTH YIUTUTAmke
JEIHH Ha JIpyTe.

TpaueBn aHTeHa OllpeMe ce MOHTHpA MOpPeJ ITyTa Ha UTICKO)]
Tpaiu kopuctehu nopran. BucuHa Tpake aHTeHe HEe cMe OUTH
Mama o1 5,5 meTapa.

Omnpema 1o MyTy MOXKE JIa YATa | IHIIE BUIIIS
EJICKTPOHCKHX O3HaKa Koje yJia3e y pacloH KOMyHHKAIHje U
Hehe mponycTUTH HUKaKBY €IEKTPOHCKY MapKy.

Kana nBe wim Bulle cyceTHUX Kacera Tpeba aa oyay
JIM3ajHUpaHe Kao eJICKTPOHCKE KOHTHHYUPaHe KOJIEKIHje 3a
HaIIaTy MyTapuHe, oIepaTepy YnTada y cBakoM Oapy Tpeba ma
ce KoH(uUrypHIy Ja ce mpecujenajy Kako ou ce n3derio
HWHTCPBCHTCHTHU CIICKTAap.

Omnpema nopen myTta Tpedano Ou a IpyXu NoTpeOHE Mepe
3aIITUTE OJT TpOMa M ypehaja 3a arcopIiyjy IpeHanoHa.

Hanajame onpeme mope myta Tpedano 0u ja 0yje y cKiaay
ca paJiHO OKPY)KEHEM Ha Tpallu MyTapHHe.

JKuBot onpeme y OJIM3MHY ITyTa 0e3 Oip)KaBamba He CMe
outu kpahu ox 50.000 catu.

Omnpema niopen myTa Tpeda na 6yzne y moryhHOCTH Jla paau y
Pa3IMYUTHM OKPY)KESHhHMa Koja MOTY TIOCT0jaTH y Kyhnma
yTapuHe.

Mo omnepanyje:

Mopa ce 00e30enuTH IPUMHTHUBHU CEPBUCHH HHTEpdEjC 3a
MMEHOBamE;

Tpeba 06e30eauTr OUOIMOTEKY TMHAMUYKHX ypehaja.

Wndunujanmja uaTepdejca

Tpeba HaBecTr uHTEpdEjC 3a MPEHOC MoJaTaka u HHTepdejc
3a rpenike. MHTEpdejc mpeHoca momaTaka ycBaja CTaHIapIHU
Etxepner Tun PJ45 tun. UHTEepdEjc 3a yKiIamame rpemaka
YIJIAaBHOM CE KOPHCTH 32 YKJIalkamke rperiaka TOKOM
WHCTaJAIMje omnpeme.
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Omnuc dyHkImje

The specifications
of the equipment

3a BO3WIIO KOje Ioce/yje MHCTaMpaH BajuaaH ypehaj 3a
€JISKTPOHCKY HaIuIaTy IyTapHHe 3a BpeMe IpoJiacka Kpo3
EJIEKTPOHCKY YJIa3Hy caoOpahajHy Tpaky M3BpIlaBajy ce cBe
oliepaiiyje Be3aHe 3a PerucTpOBarme BO3WIIA, BPIIU Ce MIPOBEpa
BaJbaHOCTH ypehaja 3a eeKTPOHCKY HaIlIaTy MyTapuHe H,
YKOIIMKO j€ OHa YCIIENIHO 00aBJheHa, yIUC Ha ypehaj 3a
€JISKTPOHCKY HaIulaTy yTapHHe MoJiaTaka O BpeMeHY U MeCTy
(HamaTHa cTaHMLA U ylla3Ha caoOpahajHa Tpaka) yiacka
BO3MJIa HA ayTOMYT.

Basic requirements of functional performance

The equipment by the road consists of functional modules
such as antenna tapes and antenna controllers. The bandwidth
and antenna controller can be integrated or separate modules.

The RSU should have an Ethernet communication interface
for a top computer.

The equipment by the road should have at least 4 holes for
the complexity in accordance with 1SO / IEC7816.

The RSU should have a built-in PSAM compliant with JR /
T0025 security transactions as a security check module, and all
processes and authentication processes are applied via PSAM.
The speed of communication PSAM cards is not less than 56
kbps.

The equipment on the road should have the option of
updating Internet programs and applications through the main
computer interface.

The SDK support platform provides Windows and Linux
versions.

Communication space

Width33m, mainly 2m ~ 2.5m

Length: can be adjusted with 4m to 9m, and the installation
angle is controlled between 40 ° to 60 ° with a horizontal angle.
When RSU are different channels installed in adjacent tapes,
must not be interfined to each other.

The gossip antenna equipment is mounted along the road on
the YDDSKA tracea using the portal. The antenna strip height
must not be less than 5.5 meters.

The equipment on the road can read and writes more
electronic marks that enter the range of communication and
will not miss any electronic brand.

When two or more adjacent cassettes should be designed as
an electronic continuous toll collection, reader operators in
each bar should be configured to intervene the interventing
spectrum.

The equipment by the road should provide the necessary
measures of groulder protection and surge absorption devices.
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The equipment of the equipment by the road should be in
accordance with the work environment on the tollbar.

The life of the equipment near the way without maintenance
must not be less than 50,000 hours.

The equipment by the road should be able to work in various
environments that can exist in the toll house.

Operations Mode:

Primitive service interface for appointment must be
provided,;

The library of dynamic devices should be provided.

Interface infection

Data transfer interface and interface interface should be
specified. The data transfer interface adopts a standard Ethernet
type RJ45 type. Error removal interface is mainly used to
remove errors during equipment installation.

For a vehicle that has a valid electronic toll installation
installed during the electronic input traffic, all operations
related to vehicle registration is performed, performed the
device for electronic tolls and, if it is successfully performed,
enrollment on electronic device Billing tolls of time and place
(toll station and input traffic tape) entering the vehicle on the
highway.

4. KoMmnjyTep, pery.aarop caodpahajHe Tpake ca onepaTHBHUM CHCTEMOM H

cepujckom kapruunom./ Computer, traffic tape controller with operating system and

serial card.

Crierudukarje
orpeme

[Ipouecopcku cucrem:

LITY: E3-1275 B3; Bpoj je3rpa: 4 mak. bp3una: 3,5 'X3;
Wurerpucana rpaduka: [a; JI3 ke memopwuja: 8m; TAII (B)
84B; IMoapkaBa moxen: BI'2; Yumncet: K87 / 11226; BMOC
AMU E®U 128 MBUT CITAU

Crnot ExnancuoH ::

ITLN: 32-6utHu / 33 MX3, 2 ciiota; [1L{He K4 (I'EH2) 2.0
I'b / ¢ mo mpagyy, 1 yrop; ITHWE K16 ('EH3) 16 I'b / C mo
npasiy, 1 yTop

Mewmopuja:

Texnonoruja: Jdyan Ixannen JJAP3 1333/1600 MX3
CJPAM; Makc. Kanamuret: 32 I'b / 8 I'b mo ANMM-y;
VYrnynuna: 4 K 240-I1TMH UMM

I'paduka:

Kontponop: Uaten X/ I'panxuncllennrnonc Jupenrcll.1,
Omenl ' JI 4.0 u OnenllJI 1.2; BPAM: 1 I'b Makcumainna
JleJhbeHa MEMopHja ca MHCTamupanuM cucteMom o1 2 ['b u
sue; JIBJIC: Tlonp:kaBa nBokananny 48 6uta qo 1920 K
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1200; LIPT: B Makcumanna pe3zonynuja 2048 K 1536 Ha 60
X3; ABU: Tlogpxasa makc. Pezonynunja 1920 K 1200 na 60 X3;
EJIT: YayTpamsy 3arinaBibe U 3ariaBibe, OJIp:KaBa MaKc.
Pezomynmja 3840 K 2160 @ 60 X3; Ipukas mopt: [loapxasa
MakcuMaliHy pe3onynnjy 3840 K 2160 @ 60 X3; Tpoctpyku
expan: UPT + EJI (wmm JIBJC) + AI1, LPT + EJIT (wmm
JIBAC) + ABU IPT + I + ABU, JI1 + JABU + EJII (wiu
JIBAC); Asoctpyku expan: LIPT + EAII (wnu JIBJAC), LIPT +
JABU, EAIT (umu JIBJIC) + ABU A1 + ABU, JIT + EAIT (v
JIBJC)

Mpexa ::

Hutepdejc: 10/100/1000 M6nc; Kontponep: I'BE JIAHI:
Wuren N217JIM, I'BE JIAH2: UaTen M211aT konekrop: PJ-45
K2

Caru:

Maxkcumainna Op3uHa npenoca nonataka: 600 Mb / ¢ (CATA
3.0); Kanam: 6

IMocnenwu 1/ O:

LPT: 1 ABU: 1 Ilpukaxwu nopt: 1 Erxeprer: 2 YCb: 4 (4 K
VCB 3.0) Ayawuo: 2 (yna3 mukpodona) Cepujcku: 1 (PC-232)
IIC/2: 2 (1 xk Tactatypa u 1 k MuIma) )

YHyTpalmu KOHEKTOP:

VYCB 8: (YCB 2.0) Cepujcku: 5 (4 no PC-232, 1 K-232/
422/485 3a moapiky ayToMaTCKOT YIPaBJbamka IPOTOKOM)
WE Ionk: 6 (CATA 3.0) JIBJIC u unBeprtep: 1
(nonpasymeBano) [Ipommpenu ekpan (EJII1): 1 (onmwono
JIBAC) Mapanenno: 1 JTAI: 1 UpIA TTINO: 8-6uthu I'muo

BATUXAOOI' TUMEP:

W3na3: MHTepBan pecetoBama cuctema: [Iporpamubun 1 ~
255 CEK / Mun

3axTeBU 3a Hallajame:

Wuren ope N7-4770 3.1 T'X3, 8 I'b JJAP3 1600 MX3 K 4
koMmHa+t5B 3222 A

JKuBoTHa cpenuHa:

Panna remnepatypa: 0 ~ 60 ° 11 (32 ~ 140 ° @), 3aBucu ox
npotlieca rpoiecopa u Gpprxuiepa

Du3nuKe KapaKTEPUCTHUKE:

Jumensuje: 244 mm K 244 MM (9,6 "o 9,6"))

Perymarop caoOpahajue Tpake ynpaBiba pajjoM pa3InIUTHX
MOJICHCTEMa, CHHXPOHHU3AIH]E TI0AaTaKa, IPUKYILhambeM
MoJlaTaka M MPeHoca Ha MUCTO] pauyHapCKOj KOHTPOIH
mytapuHe. CuTyalyja JeTeKTopa U cTBapa MmoTpedHy KOHTPOIY
KOHTpOJIE TUCKPETHE KOHTPOJIe yaa3sHor / u3nasza he ce
u3Bpmutd. Oaroeapajyhu pan Ha MymHewY.

Processor system:
CPU: E3-1275 V3; Number of core: 4 Max. Speed: 3.5 GHz;
Integrated graphics: Yes; L3 cache: 8m; TDP (V) 84V;



Supports model: VG2; Chipset: K87 / C226; BIOS AMI EFI
128 MBIT SPI

Expansion slot ::

PCI: 32-bit / 33 MHz, 2 slots; PCIE K4 (GEN2) 2.0 GB /s
per direction, 1 slot; PCIE K16 (GEN3) 16 GB / S per
direction, 1 slot

Memory:

Technology: Dual Channel DDR3 1333/1600 MHz
SDRAM; Max. Capacity: 32 GB / 8 GB per DIMM; Socket: 4
K 240-pin DIMM

Graphics:

Controller: Intel HD graphicSpecctions DirectS11.1,
OpenGL 4.0 and OpenCL 1.2; VRAM: 1 GB Maximum shared
memory with installed 2GB system memory and more; LVDS:
Supports two-channel 48 bits until 1920 K 1200; CRT: V
Maximum resolution 2048 K 1536 at 60 Hz; DVI: Supports
max. Resolution 1920 K 1200 at 60 Hz; EDP: Internal PIN
Header, supports max. Resolution 3840 K 2160 @ 60 Hz;
Display port: Supports maximum resolution 3840 K 2160 @ 60
Hz; Triple screen: CRT + EDP (or LVDS) + DP, CRT + EDP
(or LVDS) + DVI CRT + DP + DVI, DP + DVI + EDP (or
LVDS); Double screen: CRT + EDP (or LVDS), CRT + DVI,
EDP (or LVDS) + DVI DP + DVI, DP + EDP (or LVDS)

Network ::

Interface: 10/100/1000 Mbps; Controller: GBE LANL: Intel
1217LM, GBE LAN2: Intel I211AT connector: RJ-45 K 2

Hours:

Maximum data transfer rate: 600 MB /s (SATA 3.0);
Channel: 6

Last1/0O:

CRT: 1 DVI: 1 Display port: 1 Ethernet: 2 USB: 4 (4 K USB
3.0) Audio: 2 (Microphone input) Serial: 1 (RS-232) PS/2: 2
(1 K keyboard and 1 k mouse)

Inner connector:

USB 8: (USB 2.0) Serial: 5 (4 to RS-232, 1 K-232/422/485
To support automatic flow control) ide clock: 6 (SATA 3.0)
LVDS and inverter: 1 (default) Extended screen Port (EDP): 1
(optional LVDS) Parallel: 1 JTAG: 1 IRDA GPIO: 8-bit GPIO

VatchDog timer:

Output: System Reset Interval: Programmable 1 ~ 255 SEK /
min

Power requirements:

Intel Core 17-4770 3.1 GHz, 8 GB DDR3 1600 MHz K 4 pcs
On+5V3222A

Environment:

Working temperature: 0 ~ 60 ° C (32 ~ 140 ° F), depends on
the process of processors and refrigerators

Physical characteristics:

Dimensions: 244 mm K 244 mm (9.6 "to 9.6")
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The traffic lane regulator manages the work of different
subsystems, data synchronization, data collection and transfer
on the same computer control of the toll server. The detector
situation and generates the necessary discrete control control
controls of the input / output controller will be performed.
Appropriate work on charging.

5. UnaykTuBHu aeTeKkTop netsbe/EBEXIF IR ER,

Crenudukanyje
orpemMe

Onwc pyHKIHjE
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I'maBHe KapaKTEPUCTUKE

* Jletextop Bozmina MTCAE je nobospinana Bepsuja
nperxoaHo MTC cepuje nponsBoja 3a IETEKTOp BO3UIIa K0
miro je MTC383.

» Xapnasep 3a ckennpame MTCAE nynu 4 He3aBuCHE meTIbe.
CBaku kaHaJ ykIbydyje TpaHchopMmepceky MeTiby 3a
M30JI0Ba-¢ HHIYKTHBHE IIET/he U3 YHYTpAIIbET ayToMoOuIa
Kako OW 0/Ipykao HE3aBUCHU PaJl.

» OcurypaHu cy IpeKHIa4H OCETJBUBOCTH M PHCYCTBO Ha
Ipeb0j II0YH.

* [Ipekugagn TOKOM IIPHUCYCTBA KaHAIA, PEKIM
(peKBeHIIHjE ¥ PEKUM UMITYJICA MOHTHPAHH CY Ha IITaMIIaHO]
TUIOYH.

+ Jlerexkuuja u3nasa ¥ rpelike pajie y CUTYPHOM PEeXUMY.

* [{ukiTyc mOCTaBKH JeTEKTOpa (110 KaHATy WIIH CBUM
KaHaJMMa) aKTHBHPA Ce HAKOH YKJbYUHBaha, PECETOBAE NN
KaJla ce MHIYKTHUBHOCT onrtepehera Mema H3BaH pacroHa
MOJIeTIIaBaba.

* CepHjcka KOMYHHKAIIHM]a Ha 3a/0j TUIOYH Y TTOTy-
CJIOKCHUM JIMHWjaMa 3a IPEHOC U TPHjeM MoaTaka Koja ce
MO KOPUCTUTH 3a HaJIJIe/lamhe pajia IeTeKTopa U
(bpexBeHIje neTibe.

1.2 MTCA4E onobpema:

Ckynmtunaa moayna MTC4E je y cknany ca
Crenudukanujama POXC-a

EMII / LIE o3naka: OBaj mpon3BO/ je JOrOBOPEH ca
ayTOIyTeM U €BPOIICKUM crierudukamujama TP2512A: 2005,
yspyayjyhu HHPYM LOIIIEP cuctem - EH50293,
yipyayjyhu EH55022 xnacy b u cnenudukanuje 3amrure
xuBoTHE cpenune TP32011.

be3 063npa f1a 1 mocToje BO3WiIa y pacloHy HHIYKIMOHE
3aBOJHUIIC U IIPEHOCE TTOIATKE PETYIIATOPY.

Main characteristics
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* The MTSA4E vehicle detector is an enhanced version of the
previously MTS series of vehicle detector products such as
MTS38Z.

* The MTS4E scanning detector hardware provides 4
independent loop channels. Each channel includes a
transformer loop to isolate the inductive loop from the internal
car to maintain independent operation.

* Sensitivity switches and presence on the front panel are
provided.

* Switches during channel presence, frequency mode and
pulse mode are mounted on the printed plate.

* Output detection and errors work in safe mode.

* The detector settings cycle (per channel or all channels) is
activated after turning on, reset, or when the load inductance is
changed outside the setting range.

» Serial communication on the rear panel in semi-complex
lines for transmission and data reception that can be used to
monitor the operation of the loop detector and frequency.

1.2 MTSAE approvals:

The MTS4E module assembly is in accordance with RoHS
specifications

EMC / CE label: This product is agreed with the highway
and European specifications TR2512A: 2005, including the
CRUM COPPLE SYSTEM - EN50293, including EN55022
class B, and the Environmental Protection Specifications
TR320C.

Whether there are vehicles in the range of induction coils
and transfer the data to the regulator.

6. Kyra 6snu, enexrponuka/ Yellow flash, electronics.

Onuc pyHKIHjE

Onwc pyHKIHjE

OyHKIMOHATIHE KapaKTePHCTHKE
Caemoct mariie y e 6oje - 6ena y cpeiuHy U KyTH 0
HarmaTky © MakcuMaiHa norpomrma: 15 B e
KonTunynpana muosa 3a y30yheme, koja 00e30ehyje Burry
tpajaoct JIE/I-a °
Hamajame: 230 BAII vnm 24 BALL
MexaHHUKe KapaKTepHCTHKE
ANyMUHHM]YMCKO KyhHIITE ca OTBapameM CBETIOCTH.
Hcripen cBeriiocty je Jlexan
Jumensuje (BKB): 360 K 360 mm °
Ceemiu nipegruk je 300 MM ¢
3HaK je OTIIOpaH Ha CTAJIHO MMPHUCYCTBO IpaIlluHe, CYHIIA,
KHIIC HUJIN CHETAa *
Crenen 3amtute U154 »
Panna Temneparypa y oncery oj -2001] no + 400l
Cgetna ynosopema
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Functional characteristics
Fog light in two colors - white in the middle and yellow per
rim ¢« Maximum consumption: 15V ¢
Continuous excitation diode, which ensures higher LED
durability
Power supply: 230 VAC or 24 VDC
Mechanical characteristics
Aluminum housing with light opening. In front of the light
is lexan
Dimensions (VKV): 360 K 360 mm *
The bright diameter is 300 mm ¢
The sign is resistant to the constant presence of dust, sun,
rain or snow °
Degree of protection IP54 ¢
Working temperature range from -200C to + 400C

Prompt the driver's lamp

7.cro / Operating table

Crenudukanyje
onpeme

Onuc pyHKIH]jE
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WNuauBunyanau cet konsoute o 1,0 () x 1.0 (B) x 0,75 (B)
M)

MexaHW4KH TU3ajH HHTErpUCcaHe KOH30Je Tpedao Ou na
0JroBapa KapakTepHCTHKaMa JbYJICKOT Tea 1 eprOHOMCKHX
3axrteBa. Pacriopen pazinuunte onpeme Tpeda 1a Oyze JaKko
pykoBatbe. [Ipukasyje ce, racrarype utn. Tpeba na ce mocraBe
Ha cTo. KoH30:1a Tpeba 1a mpyKu eNeKTPUIHY CHUT'YPHOCT.

ITpownsBohaum Tpebajy na o6e3dene cTpanuie y 00ju u
¢usnukumM ororpadujama.

YTIIaBHOM ONTYXXEHU MPHKa3H, TAOYPHUILTA, IITAMIIaYH U
Jpyra onpema 3a Haruiary.

Individual console set of 1.0 (D) x 1.0 (W) x 0.75 (V) M

The mechanical design of the integrated console should
correspond to the characteristics of the human body and
ergonomic requirements. The schedule of different equipment
should be easy to handle. Displays, keyboards, etc. should be
placed on the table. The console should provide electrical
safety.

Manufacturers should provide color and physical
photography pages.

Mostly charged views, keyboards, printers and other billing
equipment.

8.Enc risc_je maSina za doziranje
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EHII PUCL_E moxyn mose aa uuta ¥ Koaupa 110 4
MarseTHe Tpake Ha 75 u 210 BIIW y UCO crangapay unu
TpaHcarly, y HEHTPAITHO] ¥ / WK TOPHO] U / WIH HUKEM
nontokajy. [ogprkanu cranmapau: EH UCO / MEL] 7810, EH
NCO /UEL 7816, EH 753, UCO 3554, UCO UEL] 15457-2.
Hpyru Ha 3axTeB.

KapakrepucTtuke 0oCHOBHE Bep3Hje

Moy je KOMIAKTaH U ONPEMIbEH OPUTMHAIHUM CHCTEMOM
TPAHCIIOPTa 32 BaJbaK KOjU MOXKeE a IOAHECE IUIACTUIHE
KapTuIle U ManupHe KapTure. TpaHCIopT yiIa3HUIIA BPIIH Ce
MOTOPOM KOpaKa.

Mopyn moxe koaupatu u npountata M1ICO 2 Jlono
Crangapa Marnetna 6oyna Hymepa Ha 75 BIIW nm y
LIEHTPAITHOM TI0JIOKA]y.

[Toapxane cy kapTe U KapTully 1ebJbuHe IPOMEHIBHUBE
neossune o 0,18 o 0,8 mm. Taxobhe je moryhe ykibydanTu
Mpe-H OTBOP J1a OMCTE OJNIAKIIAIN yBol)eme Kaparta

Ocrtane nmoapkane GpyHKIHje:

* Uurame U KOJAUPAkE YETUPU MarHETHE TPake Ha 75 Wi
210 BIIA unu obuyaj *

MarHeTHO KOJUpame ca BUCOKOM / HUCKOM IMPUCHIHUIIOM *

Yurame U Koaupame TpaHcal Tpake

Enexrponcke kapakrepuctuke ocHoBHe LIITY nanena

LITY mmoya ca BIaCHUYKUM (DUPMBEPOM: *

HITY mmoua ca APM M3 T{optek mporiecopom °

PAM wmemopuja 1o 512 Kb »

®nacx memopuja 512 Kb

OcHoBHa Bep3uja (hakynraTuBHe ypehaje ¢

11 JeaHO-MTMHUjCKM y3TyXHH IIOK LITaMIIay *

12 V3xy>xHE TEpMUUKHY MITaMIa4 ca 9-TaqakoM y jeHOM
peny °

13 TlojenuHaYHN WIIM TBOCTETIEHU TePMHUUKH Itammnay 203
AN -

Jenununa 3a KOHTaKT kapTule ciupemHa 3a EMB HuBo 1 °

EMB nuBo 1 CpemMHa KOHTAKT jeANHHULA Ca YUI KAPTUIIOM

Ormiyja okuayua ca npeimbe OTBapame

Honatau ypehaju nocTymHy Ha 3aXTeB *

®EJ]/ 1P - 85,6 MM y MariaMa MJTd POJTHH, OTIPEMIbCH
MOTOPHU30BaHHIM jEIUHHUIIOM 32 CEUCHHE, KAPTOHCKUM
MApKUHTOM U MHKPOIPOLIECOPCKOM YIIPaBJbayKOM ITaHEJIOM.
3ajenno ca EHIl-om PUCL_E, cTBapa 6p3y 1 KOMIIaKTHY
pacmpaBy o0 KapTHIIaMa Koje ce Takolje MOry KOPHCTHTH y
ayTOMaTCKuUM KacepuMma. [[apKuHT jequHnIa TPUCYTHA Ha
MOJIyJTy oMoryhaBa BaM Jia mpovnTaTe MaIry, H3padyHaTe
HaKHAJy, MAPKUHT MaIy U IPUXBaTalkbe YMETamha KPSTUTHE
kaprtuie. Hakon oOpane miahama u Bpahame kpequTHe
KapTHUIle KOPUCHUKY, Mara ce MOXe POTYTaTH WM HAITYHUTH
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3a MarHeTHO BaJTUIAIN]Y, IITAMITAh¢ U KOHAYHO CE BPATHO
KOPUCHUKY.

TexHUUKH TToganu

Jumensuje (MM) ca MpeIBbUM OTBOPOM U TIOJPIITKOM

EHII PUCLL + ®E/ZI /P 104.4 (B) K 395.0 (JI) K 104,4 (B)

Hamajame 24 B/IL1 - 2.5 /3.6 A MAK

Panna 6p3una 1o 600 MM / ¢. Ytunaj mrammapuja 15 K 82
MM Tepmanno 15 K 82 MM IIpoceunn xusotHu Bex™> 1.000.000
oreparuja

ENA PC2321] untepdejc mo 19200 6mc

[TpoTokon nponpuerapu

Cepruduramuja EMI] 2015-020

Bo3au, 0yayhu KOprCHHK ayToIyTa MOpa Jia Ce 3ayCTaBH
nopej kabuHe MocTaBjbeHe Ha caoOpahajHOM OCTpBY, IITO ce y
CHCTEMY 3a HaIuIaTy IyTapHHe MPEo3Haje OCPEICTBOM
JICTEKTOpa MPUCYCTBA YHje Cy JABE HHIYKTUBHE METIHE
MIOCTaBJbEHE ¥ KOJIOBO3Y MOpE TUCTPHOyTepa MarHETHHAX
KapTHia. Ha ocHOBY mosiaTka 0 KaTeropuju 100HjeHOT 01
CUCTeMa 3a KaTeropusaiujy oapelhyje ce HUBO U3aBama
MarHeTHe KapTulle, OTHOCHO OJUTydyje ce Jia I MarHeTHY
KapTuily Tpeba GpopMupaTH ¥ U3JaTH HA TOPEHEM WU Ha
JOHBEM JUCTPUOYTepy MarHeTHUX KapTHIa. Y KOJHKO je CBe
ypeny, 6e3 npUTHCKa Ha TacTep ropes oarosapajyher
IUCTpUOyTEepa MarHeTHUX KapTHIIA FIIH MOCIIE 3aXTeBa
ynyheHOT MPUTHCKOM Ha TacTep YKOJIHMKO j€ HeITO CIIOPHO,
MOYrHe POPMHpake MarHETHE KapTHIIE Y AUCTPHOYTEPY.

The ENC RISC_E module can read and encode up to 4
magnetic strips at 75 and 210 bpi in the ISO standard or
transac, in the central and / or side, upper and / or lower
position. Supported standards: EN ISO / IEC 7810, EN ISO /
IEC 7816, EN 753, ISO 3554, ISO IEC 15457-2. Others on
request.

Characteristics of the base version

The module is compact and equipped with an original roller
transport system that can handle plastic cards and paper cards.
The ticket transport is done by a step motor.

The module can encode and read ISO 2 loco standard
magnetic sidetrack at 75 bpi or in the central position.

A ticket and a variable thickness tab of 0.18 to 0.8 mm are
supported. It is also possible to incorporate the front opening to
facilitate the introduction of tickets

Other supported functions:

* Reading and encoding four magnetic tapes at 75 or 210 bpi,
or custom

Magnetic coding with high / low coercivity ¢
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Reading and coding Transac tape

Electronic characteristics of the base CPU panel

CPU plate with ownership firmware: ¢

CPU plate with ARM M3 Cortex processor ®

RAM Memory up to 512 KB

Flash memory 512 KB

Base version optional devices *

P1 Single-line longitudinal shock printer

P2 Longitudinal 9-point thermal printer in one row *

P3 single or two-linen thermal printer of 203 dpi *

Unit for Contact Cards Ready for EMV Level 1 °

EMV Level 1 ready contact unit with chip card ¢

Front Opening Shutter Option

Optional devices available on request *

FED /1R - 85.6 mm in folders or rolls, equipped with a
motorized cutting unit, card parking unit and a microprocessor
control panel. Together with the ENC RISC_E, it creates a fast
and compact dispension of cards that can also be used in
automatic cassers. Parking unit present on the module allows
you to read the map, calculate the fee, map parking and
accepting credit card insertion. After processing the payment
and restore credit card to the user, the map can be swallowed or
recharged for magnetic validation, printing, and finally returned
to the user.

Technical data

Dimensions (mm) with front opening and support

ENC RISC + FED / R 104.4 (V) K 395.0 (D) K 104,4 (W)

Power supply 24 VDC - 2.5/ 3.6 A MAK

Working speed up to 600 mm / s. Influence of printing areas
15 K 82 mm Thermal 15 K 82 mm Magnetic head Average
lifetime> 1,000,000 operations

EIA RS232C INTERFACE TO 19200 BPS

Protocol Proprietari

Certification EMC 2015-020

The driver, the future user of the highway must stop next to
the cabin set on a road island, which is recognized in the toll
collection system through the presence detectors whose two
inductive loops are set in August next to the magnetic card
distributor. Based on the data on the category obtained from the
categorization system, the magnetic card is determined, ie
decides whether the magnetic card should be formed and issued
at the upper or at the lower magnetic card distributor. If
everything is fine, without pressing the key next to the
corresponding magnetic card distributor or after the request,
pressing the key if something is disputed, the formation of a
magnetic card in the distributor starts.

9. IIposepute norBphuBame / Check the confirmation
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ornpeme

EHII PUCII_E moxyn moxe na uynuta u Kogupa 1o 4
Mar"etHe Tpake Ha 75 u 210 6ru y MCO cranmapay uinu
TpaHcall, Y IEHTPaTHOj U/1iu O0YHO], TOPH0j H/HITH JI0HK0]
nosunuju. [ogpxkanu cranmapau: EH UCO / UEL] 7810, EH
NCO / MEL 7816, EH 753, ICO 3554, UCO UEL] 15457-2.
Ocranu Ha 3aXTeB.

Kapakrepuctuke ocHOBHE Bep3uje Moyl je KOMIAKTaH U
OTIPEMJBCH OPUTHHATHAM TPAHCIIOPTHUM CHCTEMOM Ha
BaJbIIMIMa KOJH MOTY Ja TIOJHECY IUIACTUYHE U TalupHE
kaprure. [IpeBo3 kapara ce Bpiy KopauHuM MOTOpoM. Moty
moxe na koaupa u unta CO 2 1noko cranmapa MarHeTHe
004He Tpake Ha 75 ONU WK y UEHTPAIHOM I0JIOXKA]y.
[ToapxaHu cy THKET U je3udak NpoMeHsbuBe aedsbuHe ox 0,18
1o 0,8 mm. Takole je moryhe yrpagutu npeamy pymny Kako 6u
ce onakmaino ysoheme kapata. OcTaine nmoapxkane QyHKIIHje:

Uurame 1 KOAUpame YeTUPH MaraeTue Tpake o 75 wmm 210
Omm, Wiy npritaroheHo * MarHeTHO KoJUpame ca
BHCOKOM/HHUCKOM KoepIuuBHOIINY * YnTame U KOJAUpame
TpaHcarn Tpaka.

ba3za enextponckux kapakrepuctuka LIITY manenu LITY
naHes ca BnacHuUkuM ¢upmsepom: * LIITY mnoua ca APM M3
Hoprek nponecopom * PAM memopwuja 10 512 Kb * daem
memopuja 512 Kb

OcHoBHa Bep3uja Onmuonu ypehaju * [11 paBHOMEpHO
Y3Iy)KHH HIOK InTamMiad ¢ [12 paBHOMEpPHO y31yKHHU IITaMIIayq
ca 3 tauke * [13 ynudopmuu mrammnay « EMB HuBo 1 CripemHa
jeaununa 1 Cnpemua jenuaniia KoHTakT yun kapTura
Omnmuja 3aTBapaya nNpeambu 0TBOP

Omnmonu ypehaju noctymau Ha 3axteB * ®EJ[ / 1P - 85,6
MM Y MPEKIIONUMa WIN POITHHU, OIPEMIbEH MOTOPHU30BaHOM
JEAVHUIIOM 3a ceuere, jeIHHUIIOM 3a TApKUpahe KapTUIla U
MHUKPOITPOIIECOPCKOM KOHTPOJIHOM I104oM. 3ajeano ca EHIL
PUCILI_E, cTBapa Op3y 1 KOMIAKTHY HCTIOPYKY KapTHIIA Koje
ce Takol)e MOTy KOPHCTHTH y ayTOMaTCKUM KaceTama.
[TapkuHr jenuHMULA KOja ce HaJa3u Ha MOAyly oMoryhasa Bam
gHuTamke KapTe, n3padyHaBamke HAKHAIS, MATIUPAHE IAPKUHTA 1
MpUXBaTamke yMeTama KpeauTHe Kaptune. Hakon oOpame
mwrahama 1 Bpahama KpeIuTHE KapTHIIE KOPUCHUKY, Marla ce
MO>KE ITPOTYTaTH WM TONMyHUTH PaIy MarHeTHe BaIuAaLyje,
HmITaMIama U Ha Kpajy BpaheHa KOpHCHUKY.

Texunuku Iloganm

Jumensuje (MM) ca MpekUM OTBOPOM U OCJIOHIIEM

EHII PUCL + ®EJl / P 104,4 (B) K 395,0 (1) K 104,4 (B)

Hamajamwe 24 BAIL - 2,5/ 3,6 A MAK

Pamgna 6p3una 10 600 MM / ¢. YTunaj odnactu mrammnama 15
K 82 mm Tepmuuku 15 K 82 MM Marnetna rnasa IIpoceuan
Bek Tpajama> 1.000.000 oneparuja

EWA PC2321] MIHTEP®EJC 10O 19200 BIIC
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[potoromn [pompuerapu

Cepruduxanuja EMI] 2015-020

[IpounTajTe MarHeTHY KapTHILy KOja je IpUMUIIa Bo3ada 1
CHUMMJIa KOPUCHHUKA U JIOKAIIM]y KOPUCHUKA U BpEMe ayToIyTa
(yrBpheno kana yhe y Tpaky myreM ayToMaTcKe
KIIacupUKaIyje U KI1acu(hUKaIMOHO BO3UIIO je MOTBphEeHO.

The ENC RISC_E module can read and encode up to 4
magnetic strips at 75 and 210 bpi in the 1SO standard or
transac, in the central and / or side, upper and / or lower
position. Supported standards: EN 1SO / IEC 7810, EN ISO /
IEC 7816, EN 753, ISO 3554, ISO IEC 15457-2. Others on
request.

Characteristics of the base version The module is compact
and equipped with an original transport system on rollers that
can submit plastic cards and paper cards. The ticket transport is
done by a step motor. The module can encode and read 1SO 2
loco standard magnetic side track at 75 bpi or in the central
position. A ticket and a variable thickness tab of 0.18 to 0.8
mm are supported. It is also possible to install anterior hole to
facilitate the introduction of tickets. Other supported functions:

Reading and encoding four magnetic tapes at 75 or 210 bpi,
or custom ¢ Magnetic coding with high / low coerciiveness ¢
Reading and coding Transac tracks

Electronic characteristics base CPU panels CPU panel with
ownership firmware: « CPU plate with ARM M3 Cortex
processor * RAM Memory up to 512 KB ¢ Flash memory 512
KB

Base version Optional devices * P1 uniformly longitudinal
shock printer ¢ P2 uniformly longitudinal 3-point printer ¢ P3
uniform printer « EMV level 1 Ready Unit 1 Ready Unit
Contact Chip Card * Shutter Option front opening

Optional devices available on request *« FED / 1R - 85.6 mm
in folds or rolls, equipped with a motorized cutting unit, card
parking unit and microprocessor control panel. Together with
the ENC RISC _E, it creates a fast and compact dispension of
cards that can also be used in automatic cassers. Parking unit
present on the module allows you to read the map, calculate the
fee, map parking and accepting credit card insertion. After
processing the payment and restore credit card to the user, the
map can be swallowed or recharged for magnetic validation,
printing, and finally returned to the user.

Technical data

Dimensions (mm) with front opening and support

ENC RISC + FED /R 104.4 (V) K 395.0 (D) K 104,4 (W)

Power supply 24 VDC - 2.5/ 3.6 A MAK

Working speed up to 600 mm /s. Influence of printing areas
15 K 82 mm Thermal 15 K 82 mm Magnetic head Average
lifetime> 1,000,000 operations
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EIA RS232C INTERFACE TO 19200 BPS
Protocol Proprietari
Certification EMC 2015-020
Read the magnetic card that received the driver and record
The description the user and location of the user and the highway time
of the function (determined when entering a strip via the automatic
classification and the classification vehicle is confirmed.

10.  Stampa¢ priznanica / Printer

Bennuuna nanupa Benuuune 79,50 £ 0,50 () mm K
Crenudukanyje [Ipeunuxk 83,00 MM, 57,50 £ 0,50 (L) mm K [peunux 83,00
ompeme MM (OTIIOHO)

Wntepdejcu YCB 2.0 tun b, PC-232 (onmumoHo),
JIBOCM]jepHH TapajienHu (ommnono), ETxeprer uatepdejc (100
0a3e-TKC / 10 6aze-T) (ommuono), 6exuanu JIAH MEEE
802.11a/6/r/ H (omIHOHO)

Hanajame [1C-180 (onuumono) [lotpouima enekTpudne
eHepruje y ctamy npunpassoctu: 0,1 A, Ilpoceuno: 1.8
OnepaTuBHY HamoH 24 B

Omniura numensuja npoussoga 145 K 195 K 148 mm
(mmmpuHa npousBoaa) TexxnHa npouseoaa 1.6 xr boja Encon
Hapk I'peun / Encon Xamn Bxute Howuce Pan: 55 nb (a)
Wucrananuja Xopu3oHTaTHE, BEPTHKAIHE, 3UIHE KOHEKTOPH 32
unrepdejc J.K.J. dynxuuja (2 ympasibauka mporpama)
Baaxuoct 10% - 90%, ckmagummreme 10% - 90%
temneparypau pax S ° I - 45 ° 1, cknagumreme -10 ° 1] - 50 °
I

®DOHTOBH W CTHJIOBH Op3uHe mTammama 300 MM / cery
Benmnunna kapakrepa 0,99 mwm (1) / 1,41 MM (m) K 3,39 mm
(B) Cert 95 andanymepuuxu, 16 cetoBu, 128 k 43 rpaduuke
3rakoBe 1o uHueMm 20 LITN / 15 LITN Jot ryctuna 180 amu K
180 AT

Ocrana rapaniuja 48 Meceny yHoca

JlorucTruke wHpOpMAIH]je

Humvensuje jenuacteeHe kaprorne 400 K 500 K 255 mm

Texwuna kaprune 10,6 kr

[ITtamnajte kapTy 3a MyHkEHE, KAPTHLA 33 YHEHhe
npuKasyje KOJMYMHY HaKHaa, BpeMe Mymherba, aipece U
Ipyrux oarosapajyhux unpopmanyja.
Omnc dyHKImje OmmraMnajte KapTHILy 3a MyHemhe, KapTa 3a Mybhemhe
IIprKasyje U3HOC HaKHAJe, BpeMe Iyherba, afpecy U Apyre
onroBapajyhe uahopmanmyje.
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Paper size 79,50 + 0.50 (S) mm K diameter 83.00 mm, 57,50
+0.50 (S) mm K diameter 83.00 mm (optional)

Interfaces USB 2.0 Type B, RS-232 (optional), Two-way
parallel (optional), Ethernet interface (100 Base-TKS / 10
Base-T) (optional), wireless LAN IEEE 802.11a/b/g/n
(optional)

Power supply PS-180 (optional) power consumption in
standby mode: 0.1 A, average: 1.8 A operating voltage 24 V

General Product Dimensions 145 K 195 K 148 mm (product
width) Product weight 1.6 kg Color Epson Dark gray / Epson
Hall white Noise Work: 55 dB (A) Installation Horizontal,
Vertical, Wall connectors for interface d.k.d. Function (2
drivers) Humidity 10% - 90%, Storage 10% - 90%
Temperature Work 5° C - 45 ° C, Storage -10°C-50°C

Fonts and styles of print speed 300 mm / sec size Character
0.99 mm (S) / 1.41 mm (S) K 3,39 mm (v) Set 95
alphanumeric, 16 sets , 128 K 43 graphic characters per inch 20
CPI/ 15 CPI Dot density 180 dpi K 180 dpi

Other Warranty 48 months Entry

Logistical information

Dimensions of the single carton 400 K 500 K 255 mm

Card weight 10.6 kg

Print a charging ticket, the charging card shows the amount
of fees, charging time, address and other appropriate
information.

Print the charging card, the charging ticket shows the
amount of the fee, the filling time, the address and other
appropriate information.

11. HOJEP BAP KOJOBH/ Reader bar codes

Crenudukamnuje
orpeme

Mexannuke qumensuje (1 K I x): 180 mm K 66 mm K 43
mMm (7.1 yK 2,6 y K 1.7 un) Texxuna: 119 r (4,2 o3)
Enexrpuunu ynasuu Hamos: 4, 0 8 I 7o 5.5 B 111 Bopk-
crpart : 2 B (400 MA @ 5B /111) Ctame npumnpasxocth: 0,45 B
(90 MA @ 5B L) I'maBau cuctemcku uatepdejcu: YCB,
Keun6oapn Beare, PC-232, UBM 46KK (PC485) Pana pagna
temnepatypa: 0 ° I 10 40 ° I (32 ° @ go 104 ° ©)
Temmneparypa cknagumrema: -40 © 1 1o 60 ° I (-40 © @ no
140 ° @) Bnaxnoct: 0% 1o 95% PenarusHa Bnara, 6e3
kouzeH3amuje: Jnzajaupana 30 1,5 m (5 croma) [Tag Ha 6eToH
3amTuTy )kuBoTHe cpeaune: 0 mo 100.000 mykcy3nux (9.290
HoBHX cBeha) CkeHupame neppopmancu: Ciarka noapydja
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(ctpunr 640 K 480 mukcena) Tonepanuumja kpetama: 10 10 M
/¢ (4y/c)3a 13 mummona YIIL] y ontiMaiHOM yrity
CKeHMpama: Xxopu3oHTtanHo 37,8 °; Beprukanno 28.9 °©
Hontpact Cumbomn: 35% Munnmansa pasnuka, Ckeu: 60 °,
70 ° Cranmapaan nexoaupame: 140011 /[: Cse cranmapane
cum6bororuje 1] u [IADP417, [IADP417, [IAD24/1: Ceu
crangapnau cumboiaun BAPPAH, 171 S-roguma gabpuyka
rapasuuja

Procitajte magnetnu karticu koju drzi vozac. U magnetnoj
kartici koju je pokrenuo vozac, neki korisnici ulaze u
kategoriju na vreme i mesto autoputa (utvrdeno kada ulaze u
traku kroz automatsku klasifikaciju) i oznakom vozila (vozilo
ulazi u vozilo) U vozilo, nalaze se kamere na osnovu ove
fotografije, koja se koristi za snimanje registarske tablice
klasifikovanih vozila i potvrdila registarsku plocu)

Mechanical dimensions (D K S K): 180 mm K 66 mm K 43
mm (7.1 in K2.6 in K 1.7 in) Weight: 119 G (4,2 OZ) Electric
input voltage: 4, 0 v DC to 5.5 VV DC Workfower: 2 V (400 mA
@ 5V DC) Standby power: 0.45V (90 mA @ 5V DC) Main
system interfaces: USB, Keiboard Vedge, RS-232, IBM 46KK
(RS485) Early operating temperature: 0°Cto40° C (32 ° Fto
104 ° F) Storage temperature: -40 °Ct0 60 ° C (-40 ° F to
140 ° F) Humidity: 0% up to 95% relative humidity, without
condensation: designed 30 1.5 m (5 feet) Falling on concrete
Environmental protection: 0 to 100,000 luxes (9,290 new
candles) Scan performance: Picture of the area (string 640 K
480 pixels) Movement tolerance: up to 10cm /s (4 in/ s) for
13 million UPC in optimal scanning angle: horizontal 37.8 °;
Vertical 28.9 ° Contrast Symbol: 35% Minimum Difference
Pitch, Skevi: 60 °, 70 ° Ability Decoding: 1400g1D: All
Standard 1D and PDF417 Symbology 1400G2D, PDF24D: All
Standard Symbols Varran, 17D 5-year-old factory warranty

Read the magnetic card held by the driver. In the magnetic
card initiated by the driver, some users enter the highway
category and place in the tape through automatic classification)
and the vehicle entering the vehicle) into the vehicle, contains
cameras based on this photo, which used to capture the license
plate of classified vehicles and confirmed the license plate)

12. ExexkrpoMexanudka 0apujepa (pamma) ca yJTpa3By4YHHM CeH30poM/

Electromechanical barrier (ramp) with ultrasonic sensor.
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Onwc pyHKIHjE

[IpomenspuBa KoHTpOa Op3uHe ca 230 BonTH jenHodasHa
00e306ehyje yop3ame, ycropaBame, KpaTak CII0j, y3eMJbemhe,
MIPEKOMEPHY CTPY]jy U TEPMHUKY 3aIITHTY PEIYKTOpa

* Orpanndemne OOPTHOT MOMEHTA EJIEKTPOMAarHeTHE TPYIIe
JI03BOJHAaBA TPEHYTHO 3ayCTaBJhAKE TOKOM 3aTBapama U Y
CIIydajy TperpeKe

* Tpodasna peBep3nOMITHA peayKINjcKa MOTOpHA KOYHUIIA,
J0>)KUBOTHO TIO/IMa3aHa, Ipy’kKa CaBpIIeHy 3alITHTYy MEXaHH3Ma
y Clly4ajy 3JIOHaMepHOT ITPUHYIHOT yCTaHKa

* YTaoHH JIeKaj ca ayTOMaTCKUM MOJCIIaBAkEM 3a TIIaBHO
BPaTUIIO, IOAMA3aH TOKHUBOTHO

* ['maBHa 0coBHHA OUPEKTHO MOKpehe pemrykToOpcKH MOTOp
SMMMHUHUIITYhY CBa KOMIUTUKOBaHA MOJCTIABAkA U PU3HK O
JOIaTHOT KBapa

* OrpaHak of Jierype alyMHHHjyma oBanHor npodmia 80 K
54 MM ca HapaHiactuM peduekryjyhum tpakama Ln. 1 * Hyne
ce OpojHe onuje puimjane

» CucTeM poTalyje TpaHa y ciIydajy yaapa ca CeH30pOM
3aMaxa * AyTOMaTCKO OTBapame y ClIydajy HeCTaHKa CTpyje
(mpexo Oanancupajyhe onpyre)

» KoHTponHa joruka nporpamMupaHa npeMa CreupuKaIiju
KyIlla ca NOAEeCHBUM KpajeM IepHojia KpeTama

O6e36ehene nadopmanuje: ['opma mo3uimja crpenuie
HCIIOJT TIO3HITHje CTPENUIle ce 00Mja o] Ipyrux uHpopMaIuja
HAa 3aXTCB

* Monynapau TepMuHaITHU 010K * MHTEeTpanuja
KOPHCHHYKE ONpeMe Ha 3aXTeB

* 3 MM J1e6JpMHE YETMYHOT KyhHIITa ca aHTUKOPO3UBHUM
HapaHyactuM noiuectepom PAJI 2000 (1)

* JleGspHHA YeTHYHE OCHOBE 5 MM AHTHKOpPO3UBHU
HapaHyacTy momuectepcku npemasz PAJI 2000 (1) u rymenu
3aNTHBHU CIIO]

* YenmuHa Bpata (cynpoTHa caoOpahajHa ctpaHa) n1eOJprHe
1,5 MM ca aHTUKOPO3UBHUM HapaHIacTUM IojuectepoM PAJI
2000 (1) xoja omoryhaBajy BUIIECTPYKH NPUCTYI MEXaHU3MY
U OIIPEMH.

(1) Hoctynne cy u apyre onuuje 60ja npema PAJI Tabenu
00ja

* CurypHocHa OpaBa THIIa TPOYTJIa

* [TonecuBa Op3uHa oTBapama U 3atBapama o 0,6 ¢ 10 2,5 ¢
y HETIPEKUTHOM Paay

* Benmuka 6p3unHa: 50 Bo3mina y MUHYTH * BHCOK cTeneH
pobycuoctu: 20.000 mukmyca qaesHo * MIIB®D: 5.000.000
uukiyca * MTTP: 1 car: 10 mun) ¢ Pagna Temneparypa: of -
25° 1 no + 60 ° L » [Ipoceuna penaTvBHa BIaXHOCT : 95% *
3amrtura: UI155

PygHO mmn ayroMaTCcKO mpecpeTame BO3HIa
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* Variable speed control with 230 volts single phase ensures
acceleration, slowdown, short-circuit, grounding, overcurrent
and thermal protection of reducing engines

* The limit of the torque of the electromagnetic group allows
the current stoppage during closing and in the event of an
obstacle

« Three-phase reversible reduction motor brake, lifelong
lubricated, provides perfect protection of the mechanism in the
event of malicious forced uprising

* Auto-adjusting angle bearing for the main shaft, lubricated
lifelong

* The main shaft directly runs a reduction engine eliminating
all complicated settings and the risk of additional failure

* Branch made of aluminum alloy with an oval profile 80 K
54 mm with orange reflective stripes CI. 1 * Numerous branch
options are offered

* Branch rotation system in case of impact with swing sensor
» Automatic opening in case of power failure (via balancing
spring)

« Control logic programmed according to customer
specification with adjustable end of the motion period

Information provided: The upper position of the arrow
below the arrow position is rejected other information on
request

* Modular terminal block * Integration of user equipment on
request

* 3 mm steel housing thickness with anti-corrosion orange
polyester RAL 2000 (1)

« Steel base thickness 5 mm Anti-corrosion orange polyester
coating RAL 2000 (1) and rubber sealing connection

» Steel door (opposite traffic page) 1.5 mm thick with anti-
corrosion orange finish polyester RAL 2000 (1) which allows
multiple access to the mechanism and equipment.

(1) Other color options according to the RAL color table are
available

* Triangle type security lock

* Adjustable opening and closing speed from 0.6 st0 2.5 s in
continuous operation

* High speed: 50 vehicles per minute * High degree of
robustness: 20,000 cycles per day « MCBEF: 5,000,000 cycles «
MTTR: 1 hour: 10 min) « Working temperature: from - 25 ° C
to + 60 ° C « Average Relative Humidity: 95% ¢ Protection:
IP55

Manual or automatic intercepting vehicles

13. Ompema npomensbuBe curHaiausamuje/ Equipment of variable signaling
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[puka3s ca cemadopuma

[Nomaru 0 MaTpUK-y O3HAYUTE O3HAKE 3a MO3UIHN]Y 3a
MIPUKa3 MyTapHHe.

JIEJ] JIEJ]-oBe BUCOKOT MHTEH3UTETA CBETIIOCTH U AYTOT
KHUBOTA.

Xapnsep 3a oJip)kaBamke TU3ajHUPAH j€ TaKO Jia Ce CBAKH IO
MOXe JIAKO YKJIOHUTH M 3aMEHHTH.

OCBETIbEHOCT Ce MOXKE ayTOMATCKHU MTOJIECUTH

[IpoTokom KOMYHHKAITOHN IPOTOKOJI OPUjeHTHCAH Ha
TLII / UII. [ToctaBibame UIT napamerapa mytem mpexe (UI1
azpeca, Macka, azpeca Bpara), 6e3 oTBapama 3HaKa.
Axypupame (GpupMBepa IPeKo MPeKe.

[MoTpomma enepruje MakcumaiiHa nmoTpomma: 80B

[Ipoceuna norpomma 25B

Hamnajame 220Bar; Mexanunuke kapakTepucTike J{umensuje
kyhumra (BKX) 400 K 750 mm

[IpubrkHa TeKMHA ~ 8 KT

ATYMUHH]YMCKH Matepujall AIMTI3, TaKUpaHH Mpax,
OTIOpPAaH Ha arpecuBHy atMochepy. [Ipenmu npeamn
MoJIMKapOoOHaT OTIopaH Ha YB.

Cusa ctambena 60ja, PAJI 9007

[Ipenmwa 60ja upnHa, PAJI 9005

OrtBaparme Ha NPeA0j CTPaHH ONTHYKE KAPAKTEPUCTHKE

JIE]] ctpyja JIEJ] ynpaBsbauku porpamMmu CTaIHE CTPYjHE,
cTaOWIIHE CBETIIMHE, HE3aBUCHO OJ1 TOJICPAHIIHjE Ha MPEKU.

JIE/] 3amtuTa o mojMkapOoHaTa oTIopHe Ha YB.
Kapakrepuctuke expana Pezomymuja 2 K 7 K 96 mukcena

Bucuna xapaktepa 56 Mmm

Cacras nukcena 1 CM/JI JIEJ]

JIEJ tpenepu 65 MM Panuu Tekctyanne nopyke bpoj
3HaKOBa y peny y 3aBHCHOCTH ox ¢ouTa: Ctanmapx - 16, bong
- 12, nponopumonaiHo - 19.

Kpo3 Tpancdopmarniijy cBETIIOCTH IPUKA3Yje Ce CTaTyC
caobpahaja Tpake.

Display with traffic lights

Sign type Dual-paced matrix info display for toll stations.

LED LED:s of high light intensity and long life.

Maintenance hardware is designed so that each part can be
easily removed and replaced.

Brightness can be adjusted automatically

Protocols Communication Protocol Oriented on TCP / IP.
Setting up IP parameters via network (IP address, mask,
gateplay address), without opening the character. Firmware
update over network.

Energy consumption Maximum consumption: 80V

Average consumption 25V
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Power supply 220VAC Mechanical Characteristics
Dimensions of the housing (VKH) 400 K 750 mm

Approximate weight ~ 8 kg

Aluminum material ALMG3, lacquered powder, resistant to
an aggressive atmosphere. UV-resistant front polycarbonate.

Gray housing color, RAL 9007

Front color black, RAL 9005

Opening on the front of the optical characteristic

LED current LED drivers of constant current, stable
brightness, independently of the network voltage tolerance.

LED protection against UV resistant polycarbonate. Screen
Characteristics Resolution 2 K 7 K 96 pixels

Character height 56 mm

Pixel composition 1 SMD LED

LED flashes 65 mm Work Text Messaging Number of
characters in order Depending on the font: Standard - 16, Bold
- 12, proportional - 19.

Through the transformation of light, the traffic status of the
tape is displayed.

14, CnossHa uatepdon jeqmunanua/ External intercom unit

Creuudukanmje
orpemMe

CrnospHa HHTEPOH jeAMHULIA

VYrpahena X/] kamepa ca nHppalpBeHOM HORHOM MOpawm,
ycBojuth X.264 KoJeK

X ]I kBayuTeT roBopa ca yrpahenum 3B 3BydHHUKOM 1
aKyCTHIHHM oJijekoM o exo (AEL)

WI165 BoooTNOpaH M OTIIOPaH Ha MPAIINHY

HK10 3amura cynapa ca poOyCHHUM aTyMUHH]YMCKUM
OKBHpPOM Oarfama 1o IpUTHCKOM

AJapMaHTHO CPEACTBO MPOTUB HEBJIAIMBAKA CBE JIOK CE
MTOKJIONAIl 0O/IBOjU OJ KyhHINTa, a HCTOBPEMEHO KOHTPOJTHH
LeHTap

-40 ° I1 o 70 ° 11, hbaeKCHOMITHOCT y IIMPOKOM PACIIOHY
TeMIeparype

VYrpalene 2 noprta 3a OTKpHUBaH-e KPATKOT CToja 1 2
KOHTPOJIHE ITOPTOBE KPATKOT CII0ja

[TonpskaTu MPEXXHO YIPaBIbakhe H HAIOTPAIHY

Kommatnbunan ca riaBHIM miatdopmama: ACTEpHCK,
Bpoancodr, 3LIKC, MetacButix, Enactui, Apana ut.

Ienepui: 2 CUII nunuje ca xanachpee uyerienekc
xanncdpee (XD); uarenurentnu JJCC apyrmanu (6p3o Oupame
/ naTepdoH, UTA.); AYTOMATCKH OATOBOP; HHTEPPOH
crargapaau ceprudukaru: UI165 u UK10, HE / OIL]
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Wnrepdon dynknuja; tuHaMuyHa QyHKIIHja MYJITHIACT,
noapskasa oHBH(, moapxkasa npunarohene JJCC nyrmuhe,
MpPEXHY CHHXPOHU3aIujy BpemeHa, YPJI / Auruse Ypu

Buneo: Cenzop: LHOJIOC IIMOC 1 /2.7 "; 2 meranukcena;
BHJIEO Kojiek: X.264; Pesomynwmja: ['maBau nmpotok 1280 x 720
@ 25¢mnc cyncrctpeam 704 x 576 (J1) @ 25¢mc; Yrao
rnenama (X), 1184 ° © ( B); Munumanto ocsetibeme: 0,1.1VK,
nH(}paLpBeHa IMOIPIIKA 32 OCBETIHEHE

Ympexasame: 10 / 100M6mnc; UIT kouduryparuja: Cratur /
JXIII / TIIITIOE; AyrenTrduKkanuja BIacTH 3a MPUCTYI
mpexu: 802,1K; BITH: JI2TII / OIIEHBITH

[potokomu: CUII2.0 myrem YAI1/ TUIT/ TJIC; PTI1/
PTLIT / CPTII; OmamsuBame; AXLIIT; JULIIL; TITITIOE;
802.1k; JI2TII; Onenpnn; CHTII 3; ®TII / TOTIIL; Xt /
xtTrc; TP-069

[IpujaBa 1 ogpkaBame:

Aytomarcko ocurypame myreM OTIT / TOTIT / XTTIT /
XTTIIC / AXUIT OIIT66 / CUIL ITHIT / TP-069; [lopTan 3a
yhpaBJbamke BeO-oM; BeO-0aznpanu nakeTHH JACTIOHH]a;
Konduryparuja yBosa u u3Bosa; Hagorpanma ¢upmsepa 3
CHCIIOB

Ousnuke cnenuduranuje; 1 ACC gyrme (myrme 3a 6p30
oupame); 1 mopt PJ45; 1 ayauno uznasuu untepdejc; 1 n3nazuu
nHTepdejC 3a CHUMAame; 2 KpaTtak HHTepdejc 3a YHOC
kommakTop; 2 Peneju: Mak JI1130B / 2A, AI[125B / 0.5a;
W3zna3 aktuBHOTr npekumaya: 12B / SO0MA 11 (moapika camo
1 penej); 2 yHyTpalma MarueTHa npekugada; 1 AJJAPM
npekuaad 3a jonry; Hanmajame: JI1[12B / 1A unu I1OE;
CramOeHu MaTepujai: Jbycka Jerypa amyMuaujyma; CTerneH
samute: U165 u UK10; MHCcTananuja: MOHTaXxka Ha 3U1Y;
Panna temneparypa: -40 ~ 70 © II; Temneparypa
cknanumremna: -40 ~ 70 ° I 3 penatusHy BiaxHocT: 10% -
90%; dumensuje ompeme: 195K120K34mm; [Iumensuje
ambanaxe: 260K165K62mm; Cnosbra LITH aumensuja:
348K328K280mm (10 xom);

Kopucr ce 3a KOMyHHUKAIIMjCKe ajaTe 3a Jby/e

External intercom unit

Built-in HD camera with infrared nightmare, adopt H.264
codec

HD speech quality with built-in 3V speaker and acoustic
echo cancer (AEC)

IP65 Waterproof and Dust Resistant

IK10 collision protection with a robust aluminum frame of
cast under pressure

Anti-tamper-alarming as long as the cover is separated from
the housing, and at the same time the control center

-40 ° C to 70 ° C, flexibility in a wide range of temperature
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Built-in 2 short-circuit detection ports and 2 short-circuit
control ports

Support online management and upgrade

Compatible with main platforms: Asterisk, Broadsoft, 3CKS,
Metaswitch, Elastic, Avaia, etc.

Generic: 2 SIP lines with full-duplelek handsfree (HF);
Intelligent DSS buttons (Speed dialing / intercom, etc.);
Automatic response; Intercom Standard certificates: IP65 &
IK10, CE/FCC

Intercom function; dynamic multicast function, supports
OnVIF, supports custom DSS buttons, network
synchronization of time, URL / Active Uri

Video: Sensor: Color CMOS 1/ 2.7 "; 2 megapixels; video
codec: H.264; Resolution: Main flow 1280 x 720 @ 25fps
substream 704 x 576 (D1) @ 25fps; viewing angle (h), 1184 ° ©
(v); Minimum lighting: 0.1uk, Infrared lighting support

Networking: 10 / 100Mbps; IP Configuration: Static / DHCP
/ PPPOe; Authentication of network access authority: 802.1Kk;
VPN: L2TP / Openvpn

Protocols: SIP2.0 via UDP / TCP / TLS; RTP / RTCP /
SRTP; Stun; DHCP; LLDP; pppoe; 802.1k; L2tp; Openvpn;
SNTP Z; FTP / TFTP; Http / https; TR-069

Application and maintenance:

Automatic securing via FTP / TFTP /HTTP /HTTPS/
DHCP OPT66 / SIP PNP / TR-069; Web Management Portal;
Web-based packet dump; Import and export configuration;
Firmware Upgrading Z Sislog

Physical specifications; 1 DSS button (speed dial button); 1
RJ45 port; 1 audio output interface; 1 output interface for
recording; 2 Brief compactor input interface; 2 relays: Max
DC30V / 2A, AC125V / 0.5A; Active switch output: 12V /
500mA DC (support only 1 relay); 2 internal magnetic
switches; 1 Alarm switch for tamper; Power supply: DC12V /
1A or PoE; Housing material: Aluminum alloy shell; Degree of
protection: IP65 and IK10; Installation: Wall mounting;
Working temperature: -40 ~ 70 ° C; Storage temperature: -40 ~
70 ° C Z Relative humidity: 10% - 90%; Equipment
dimensions: 195k120k34mm; Packaging dimensions:
260k165k62mm; External CTN Dimension: 348k328k280mm
(10 pcs);

The description

. Used for people's communication tools
of the function Peop

15. YHOO3OPEWE Ceeraa nyrapuna/ The warning light of the toll hut

lNopmwa mamnuna ynozopema Ha Toyn Llorrare
Crenuduxanuje JIEJ] namne 60 B XXyTo TpenTajyhe MuH. 200MM (ca 230/24
orpeme BJIL] LlouBeptep; ca npuuBpiihuBameM CTe3a/bKU Ha
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Onuc pyHKIHje

The specifications
of the equipment

The description
of the function

BepTUKAITHOM Hocauy) ppeksennuja 1 X3, AL] 230B ca gyetnpu
CHHXpOHU3AIHje.
Yno3opaBajyhu Bo3aua ca cBeTJiMMa

Top Warning Lamp on Toll Cottage

LED lamps 60 V yellow blinking Min. 2oomm (with 230/24
VDC converter; with mounting clamps on the vertical bracket)
Frequency 1 Hz, AC 230V with four synchronization outputs.

Warning the driver with lights

16.  Opmapwuh 3a Hanajame/ Power cabinet

Crenudukanuje
orpemMe

Onuc pyHKIHjE

The specifications
of the equipment

Opmapuh 3a Hanajamwe

Opwmap je uzpahen ox matepujana on Hexphajyher uenvka
304 1,5 MM neGspHMHE U HE MOXKE C€ 3aMAIUTH WM TTOJIPKATH
caropeBame;

Tenmo kabuHeTa MOpa J1a YCBOjH METOy yJIa3HUX BpaTa 3a
MOCTH3ambe TIPEeIber oApkaBama; CtaMOeHa BpaTa opMapa
MOpajy OUTH ONpeMIbeHa ITOCEOHOM TPaKoM 3a OpTBE, a Bparta
opMapa kabuHeTa uMajy ypehaj 3a ayToMaTcKo 3aK/by4aBambe;

JHo win (Ha3aq) kKaOWHET je pe3epBUCaH 3a JA0JNa3He U
oJlIa3He JIMHU]E;

Benmunna xabuHeTa ce MOXKe ITOIECUTH Y CKIIary ca
morpebama, a mpeKuIaInMa, TEPMHUHAIN OKUYCHha U
Pa3NAYATHM 3aIITUTHALIMMA U3 MIPEBUCAHA CTaBIbAjy CE Y
opmap; (ITormemajre npTexe)

Kabuner 3a nuctpuOy1ujy eneKTpudHe eHepruje yKIbydyje
cHjaiuLe, npekuaade u repmunaie; Ipekunaun cy n3abpanu
npeMa eJeKTPUYHOj ONPEeMH; TEPMUHAIHN 33]J0BOJbaBajy
moTpede onpeMe 3a 0OXKUUCHE U 0CTaBJbajy ojpel)eHu BHIIaK;
(ITornmenajre npTexe)

MerTaiiHe KOMITOHEHTE opMapa Tpeba Jia Oyy yreMesbeHe,

Knaca 3amrure: UI143 (uatepun), UI1 54 (exctepujep).

Kondurypummute BeHTHIaTOp 32 XTal)eme.

Hamnajame 3a pasHy orpeMy 3a HaIruiaTy myTapHHe

Power cabinet

The wardrobe is made of stainless steel materials 304 1.5
mm thick and cannot be ignited or supported by combustion;

The cabinet body must adopt the front door method to
achieve front maintenance;

The housing door of the cabinets must be equipped with a
separate sealing tape, and the cabinet door has a device for
automatic locking;
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The description
of the function

The bottom or (back) The cabinet is reserved for incoming
and outgoing lines;

The size of the cabinet can be adjusted according to the
needs, and the switches, wiring terminals and various overhang
protectors are placed in the cabinet; (See drawings)

The electricity distribution cabinet includes bulbs, switches
and terminals; Switches are selected according to electric
equipment; The terminals meet the needs of wiring equipment
and leave a certain excess; (See drawings)

Metal cabinet components should be grounded,;

Protection class: P43 (internal), IP 54 (exterior).

Configure the cooling fan.

Power supply for various toll collection equipment

17.  Cepsep 3a namiary myrapune/ Toll station server

Crenudukanuje
onpeme

CepBep 3a HaIUIaTy CTAHUIIE

Hwme npouecopa MuTen

Naren® KCEOH® [MTopoauta npornecopa 2100 nopoauia
HNuren® [Hope ™ u3 Unten® I[entnym®

HOPE ITPOIIECOPA IOCTABA 4

Mewmopuja mporuecopa npeamera o 12 Mb JI3

Bp3una npouecopa g0 3,8 I'X3

Tun Hanmajama 290B OcHoBHO Hamajame S00B daex Crnot
Penynnant nanajame 800B 48B/I1] ®nek Cnot Penynaant
Halajame

[Ipocropu 3a npommmpemne MakcCUMaliHO JBa, MOTJIeNajTe
Op3e cnenudukanyje 3a geTajbHe OMNKce

Maxkcumanna Mmemopuja 64 I'b

Mewmopujcke cnoTe 4 AUMM yTopa, MaKCUMAJTHO

Tun memopuje XITE CrannapaHa Mmemopuja

Oynknyje 3amrute Memopuje ELL]

OcnoBanu uBpctu auckoBH 2 JIO® wm 4 COD unu 6 COD

KapaxkrepucTtike cuctema BeHTHIIaTOpa 0€3 TOIUIOT U TOILIe
HHj€ CYBUIIIHE

Mpexxnu kontpouiep 1 I'b 332u ErxepHer aganrtep 2 nopr

XIIE C100U kouTponep cknaaumrerna, XITE Cmapt Appan
E208u nnu XIIE Cmapt Appan 114081

Munumainie qumensuje (B K 1 k 1) 4.32 k 43,46 k 38,22 M
(B Kk )

Texnna 6 xr MunumaiHo 9,46 kr

XIIE MJIOS YnpaBibame HHOPACTPYKTYpOM

ITonpsxanu norox 2 He-Xot Ilnyr JIO® 2 Xot ITnyr JIOD 4
+ 2 Xot [Inyr CO®



Omnuc dyHkImje

The specifications
of the equipment

The description
of the function

Kopuctu ce 3a uacTanupame copTBepa 6a3e nogaraxa,
NoKpeHuTe coTBep Oase mojaraxa, NPUKYIIbajTe, 9yBajTe U
aHAIN3UPajTe Pa3IMINTe MPUKYIJbEHE OIaTKe.

Billing station server

Processor name Intel

Intel® Kseon® Processor Family 2100 Families Intel® Core
™ 3 Intel® Pentium®

Processor core available 4

Case Processor Memory up to 12 MB L3

Processor speed up to 3.8 GHz

Power type 290V Basic power supply 500V Flek Slot
Redundant power supply 800V 48VDC FLEK Slot Redundant
power supply

Expansion slots Maximum two, see quick specifications for
detailed descriptions

Maximum memory 64 GB

Memory slots 4 DIMM slots, maximum

Memory type HPE Standard Memory

Memory protection functions ECC

Founded hard discs 2 LFF or 4 SFF or 6 SFF

Features of the system fan non-hot plug not redundant

Network controller 1 GB 332i Ethernet adapter 2 port

HPE S100i storage controller, HPE SMART ARRAI E208I
or HPE SMART ARRAI P408I

Minimum dimensions (V K S k d) 4.32 k 43.46 k 38.22 cm
(vKskd)

Weight 6 kg Minimum 9.46 kg maximum

HPE ILOS5 infrastructure management

Supported drive 2 NE-HOT PLUG LFF 2 HOT PLUG LFF
4 + 2 HOT PLUG SFF

Used to install database software, start the database software,
collect, store and analyze different data collected.

18.  Paana cranmua/ work station

Crenudukamnuje
omnpeme

Pagna cranumna

JocTynHu onepaTuBHU CUCTEMH

Bunnosc 10 Ipo 64

[Hoponnynu mpouecop NOpoaulie mpouecopa

NuaTten® [HOPE ™ 13-9100 ca Uaten® YX]I rpaduxom
630 (2,6 I'’X3 ocHOBHa (pekBeriyja, 10 4,2 I'X3 ca UaTen®
Typ6o Booct Texnomorujom, 6 Mb ket memopuje, 4 jesrpe);
[oapxasa Muten® Bllpo ™ texHoI0THjY

xuncer [xumncer UaTen® X370
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Onuc pyHKIHjE

The specifications
of the equipment

Makcumanna memopuja Makcumanna memopuja 32 I'b
AJ1P4-2666 CIIPAM 6p3une 3ymyanuka a0 2666 Mt/ c.
Memopujcke npopese MmeMopuje memopuje 2 JIMMM

NuTepna memopuja Muarepra memopuja 500 I'b va 2 Th
7200 PIIM CATA X1 128 I'b mo 256 I'b CC/l ontiuku
nuck ontuaky oroH XI1 9,5 mm Cium IBJI-POM; XTI 9,5
MM Tanku JIB/l-mtammnayu

HocrymnHa rpaduka qoctynHe rpaguke HHTErpUCcaHe:
NuTten® YX/I rpaduka 630;

Aymno Aynno Peanrek AJIL[3601 koxek, KOMOMHOBaHH
MHUKpO(OH / IPUKIbYYaK 32 MHKPO(OH, ITOCIIEAHE TOPTOBE 32
JIUHUJCKHU YHOC ¥ u3na3 (3,5 mm); 1 [TLU; 1 IT1{He K16; 2
[LUE K1

[TopToBU U KOHEKTOPH

[penmwu: 1 xorextop 3a cuymanuie; 4 YCb 3.1 T'EH 1
Hazan: 1 ayauo ynas; 1 ayauo uznaz; 1 X IMU 1.4; 1
KOHEKTOp 3a Hamajame; 1 PJ-45; 1 BI'A; 4 YCb 2.0 onmwmoHo: 1
napanenso; 1 I1IC / 2; 1 cepuja

Yna3uu ypehaju 3a yHoc

Xnuana He3aBucHa TacTaTypa; Y Ch aHTUMHKpOOHM MU,

Komynukanuona komynukanuja JJAH: Materpucanu
Peantex PTJI8111XCX-LTI I'BE; BJIJTAH: Peantex
PTJI8821LE-LI 802.11a/6/1/u/ ALl (1k1) ca biayetoorx®
M.2 [MI[1e®; [ToroHcKu HOCAYH 3a JISKHIITA AUCKA jeIaH
XIOd om2,5"; jenan X1/ on 3,5"; Jenan o 9 MM TaHKa
HemapHa. Pagaa TeMneparypa 3amTuTe )XHBOTHE CpeTuHe: -5
1o 50 ° I1; Panna BnaxuocT: 15 10 90% Pemybnuke XpBaTcke

[ToBexwurte ce ca cepepoM U MPOUUTAjTE MOJATKE HA
cepBepy MOKpeTameM MpodecuoHaTHOT codTBEpa Aa OrcTe
(opmupany pa3TuuuTe (PHHAHCH]CKE U3BCIITAjE U U3BELITAjE O
mojarmuMa.

Workstation

Operating systems available

Vindovs 10 Pro 64

Processor Family Family Processor

Intel® Core ™ [3-9100 with Intel® UHD Graphics 630 (3.6
GHz base frequency, up to 4.2 GHz with Intel® Turbo Boost
technology, 6 MB cache, 4 cores); Supports Intel® VPRO ™
technology

Chipset Chipset Intel® H370

Maximum memory Maximum memory 32 GB DDR4-2666
SDRAM gear speeds up to 2666 mt / s. Memory slots Memory
slots 2 DIMM

Internal memory Internal memory 500 GB to 2 TB 7200 rpm
SATA HDD 128 GB up to 256 GB SA SSD Optical drive
Optical drive HP 9.5 mm Slim DVD-Rom; HP 9.5 mm thin
DVD-printer
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The description
of the function

Available graphics Available graphics integrated: Intel®
UHD Graphics 630;

Audio Audio Realtek Alc3601 Codec, Combined
microphone / headphone jack, Last ports for line input and
output (3.5 mm),; 1 PCI; 1 PCIE K16; 2 PCIE K1

Ports and connectors

Front: 1 headphone connector; 4 USB 3.1 Gen 1 Back: 1
Audio input; 1 audio output; 1 HDMI 1.4; 1 power connector;
1 RJ-45; 1 VGA,; 4 USB 2.0 Optional: 1 parallel; 1 PS/2; 1
series

Input devices input devices

Wired independent keyboard; USB antimicrobial mouse;

Communications Communication LAN: Integrated Realtek
RTL8111HSH-CG GBE; VLLAN: Realtek RTL8821CE-CG
802.11a/b/g/n/ac (1kl) with Bluetooth® M.2 PCie®;
Drive trays for disc trays one HDD of 2.5 "; one HDD of 3.5";
One 9 mm thin odd. Environmental protection Operating
temperature: -5 to 50 ° C; Working humidity: 15 to 90% of the
Republic of Croatia

Connect to the server and read the data on the server by
launching a professional software to form different financial
reports and data reports.

19.  Jlacepckm mtamnau/ Laser printer

Criermudukarje
orpeme

Onwuc pyHKIHjE

The specifications
of the equipment

JIaCePCKH IITaMIIaq

Bumenamencku 3anuB 3a 100 nucroBa 1, 250-nucToBa
3aJMBa 2

bau 350 nucroBa 3 onuoHo

Bp3una mramnama6 1o 40/38 crpanure y MUHYTH (IIIIM),
cyoBo / a4

JBocTpaHy IPUPYIHUK 32 ITAMIIAmEe

VYpehusame yrpahernnx 10/100/1000 bace-TKC I'uradbut
Erxepner

[Itamnaj 3a XIT Ellpunat Mo6uie ypehaje, Anrmuie
Auwpllpunr, I'oorne Inoyx Ipuat ™ 2.0 ca Monpuo
cepTuuKaTOM

VYpehaj mramnaya je moBezaH ca JOKaTHOM MPEXKOM, a
pazHe CTaHUIIE Y JIOKAITHO] MPEKHU TTIOBE3aHE CY Ha IITaMIiayd
MPEKO MPEXKE 3a MTAMITIAhE PA3IMIUTAX U3BEIITaja U
MaTepHjaia 3a TOKYMEHTE.

laser printer

Multi-purpose bay for 100 sheets 1, 250-sheet Bay 2
Bay 350 sheets 3 optional

Print speed6 to 40/38 pages per minute (ppm), letter / a4
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Two-sided printing manual

Editing built-in 10/100/1000 Base-TKS Gigabit Ethernet

Print for HP EPRINT Mobile devices, Apple AirPrint,
Google Cloud Print ™ 2.0 with Moprio certificate

The printer device is connected to the local network, and the

The description workstations in the local network are connected to the printer
of the function via a network for printing various reports and documents
materials.

20.  Codraep 3a HanaTy mytapune/ Software for a toll station

Codraep cranule 3a minahame

Crenudukaruje Co¢TBepckH CUCTEM 32 HAIUIATY je MOoJIeJbeH Ha TPH HUBOA!
oIpeMe, OIHC KonTpomnu nenrap - Hamnatha cranuia / MepHa craHuna -
yHKIHje HamnatHa tpaka / Tpaka 3a gereknujy. Jla 61 ce ocurypaio aa

paj Ha HaljaTH MOKE Jia ce OfIBUja BaH MPEXXe, CUCTEMH Ha
CBUM HHMBOMMA UMIUIEMEHTHPAj]y UHTEPaKLU]y NoJaTaKa myTeM
cHucTeMa 3a peHoc nojaraka. CUCTeM HarulaTe MyTapHHe
YIJIaBHOM YKJbY4YYj€ CUCTEM ayTeHTUKAIHje KOHTPOIHOT
HEHTpa, CHCTEM HaIlIaTe KOHTPOJHOT IEHTPa, CHCTEM
yIpaBJbarka KOHTPOIHAM LIEHTPOM, LIEHTap HOoAaTaKa
KOHTPOJIHOT IIEHTPa, CHCTEM YIIPaBIbarha IEHTPOM 32 HaILIATy
CTATHUOH, CUCTEM 3A AETEKLIMJY, cuctem npeHoca
MoJaTaKa, HaIUIaTHE CJIaBHHE U CUCTEM 3a JICTEKLH]Y.

The specifications Paying station software

of the equipment The billing software system is divided into three levels:
Control Center - Toll Station / Measuring station - Toll bar /
detection tape. To ensure that the billing work can run offline,
systems at all levels implement data interaction through data
transfer systems. The toll collection system mainly includes the
control center authentication system, control center billing
system, control center management system, control center data
center, payment center management system STATION, SCIE
DETECTION SYSTEM, Data Transfer System, Toll Taps and
Detection Bar System.

21. IloacucreMm pagHuX caTH, cucrem npucycra/Podsystem of working hours, a

system of presenc

[TpoBoheme moacucTemMa KOHTPOJIE BpeMeHa, CUCTEM
Crenudukamnuje OpUCYTHOCTHA
onpeme [opeheme meToaa: oTrcak mpcTa U JIUIE
Kounexmmonap: Undpanpeena kamepa
Kamanuret 3annca menagmenTa: 600 otucamu npcrujy, 200
JbYIH
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Expan: Expan y 60ju
Kamanuret cknanumra: 100.000
CrilagumTerme oTrcaka npetjy: 600 komana
Bpujeme ox onrosopa: 1 cexkyHna
Jlaxxua mosuruBHa croma: 0,001%
Bp3uHa npeno3naBama: <1 ceKyHaa
Kako To yHKIMOHUIIIE: OTHCAK MPCTa
Komynukanujcku unrepdejc: YCb
Mertona u3nasa nmojaraka: Ha JUCK
Humensuje (J1 x x B): 13,6 * 16,3 * 3,2 im
Onwc GyHKIH]je Kroz prepoznavanje otiska prsta koristi se za snimanje
osoblja da se skloni s radom i preneseno na radnu stanicu za
formiranje radnih evidencija.

The specifications Conducting time control subsystem, presence system
of the equipment Comparison method: Fingerprint and face

Collector: Infrared camera

Management record capacity: 600 fingerprints, 200 people

Display: Color screen

Warehouse capacity: 100,000

Fingerprint storage capacity: 600 pieces

Reply time: 1 second

False positive rate: 0.001%

Recognition speed: <1 second

How does it work: fingerprint

Communication interface: USB

Data output method: to disk

Dimensions (D x x V): 13,6 * 16.3 * 3.2 cm

Through the recognition of the fingerprint is used to record
staff to take precedence and transferred to the workstation for
the formation of work records.

The description
of the function

22.  Kamepa 3a Bugeo Hajgzop/ Video Supervision Camera

Buneo vanzop
Crierndukanmje BucokokBanuteTHa ciuka ca 2 MII pesonymuje
ompeme Eduxacna texnonoruja komnpecuje X.265 +
JacHa cnmka ca jakuM M03aIMHCKUM OCBETIHCHEM
3axBasbyjyhu 120 JIb B/IP Texnonmoruju
dokycupame Ha KITacH)UKAIH]Y JbYIH U BO3WIAa HA OCHOBY
IyOOKOT yuerma
Yrpaljenu MuKkpodOH 3a 0e30€THOCT 3BYKa y PeaTHOM
Bpemery (M1H)
Hlapene cnuxe 24/7
Bopa u otnopna na npamuny (UI167)
Kawmepa
Cemnsop ciuke 1/2,8 "LHIMOC ca nporpecuBHIM CKCHHPAEHEM
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Makec. Pezonynuja 1920 x 1080

Mumn. Boja ocetspema: 0.0005 Jlyk @ (1.0, AT'LL On), 0
JIyK ca cBeTIomhy

Bpujeme 3atBapaua 1/3 ¢ go 1 /100,000 ¢

[Tomecute TaBy 3a yrao: 0 ° mo 360 °, naru6: 0 ° mo 75 °,
poranyja: 0 © mo 360 °©

Couusa

Tun counBa ®ukcHa pokycHa counBa, 2.8 1 4 MM OIIIMOHO

doxanna ryxuHa u GooB

2,8 MM, Xopu30oHTIHU GoB 107 °, BEpTUKAITHO NIOCTaBIbakhEC
56 °, nujaroHaiapHa xpana 127 °

4 MM, Xopu3oHTAITHH (PoB 84 °, BepTHKaIHU yuap 45 °,
JIvjaroHainHa mMarua 99 ©

Marepujan M12 couusa

Wpuc Tunduxen

Aneptyped1.0

JlyOouHa moJba

2,8 MM, 1,7 M 110 00

4 MM, 2,3 M 10 ©

2.8 MM, JI: 46 M, a: 18 M, P: 9 M, u: 4 M

4dwmm, JI: 56 m,a2: 22 M, P: 11 M, u: 5™

Wnymunarop

Homnatak Jlurxt Tunebeno CeeTiio

Homnara maranor ormcera 30 m

Cwmapr Cynmuiement Jlumra

Buneo

MauHcTpeam

50 X3: 25 ®IIC (1920 x 1080, 1280 x 720)

60 X3: 30 OIIC (1920 x 1080, 1280 x 720)

* Tpehu kypc je moap:kan noJ oapeheHnM nojaenaBamIMa.

Kommpecuja 3a Bumeo

I'maBuu nporok: X.265 / X.264 / X.264 +/X.265 +

Mon-dmyke: X.265 / X.264 / MITIET

Tpehu npotok: X.265 / X.264

* Tpehu kypc je moapkan noJ ofpeheHnM noaenaBamuIMa.

Bp3una npenoca Buzaeo 3amnuca of 32 x6nc Ha 8 M61c

X.264 TUIIE OcHoBHU npo¢u / TIaBHU IPOQUIT / BUCOKU
npoduT

X.265 Tun I'maau npodun

LBP / BBP xoHTpOa mpeHoca Op3uHe

Ckanabunau Bugeo koaupame (CBLI) X.264 n X.265
KOANpame

Pernon on untepeca (POU) 1 ¢pukcHa peruja 3a riaBHA
MPOTOK ¥ MOATOUYE

Aynmo

Aynmo komnpecuja - [.711VJIAB /T.711AJIAB /T.722.1 /
I'.726 / MI12J12 / TILIM / MII13 / AALL
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Lena 3Byka: 64 xomc (I.711VJIAB /T".711AJIAB) / 16 x6nc
(I".726) / 32 no 192 x6mc (MII2J12) / 8 mo 320 x6mc (MI13) / 16
1o 64 xomc (AAILL)

Croma y30pKoBama 3ByKa - 8 kX3 / 16 kX3 /32 kX3/44,1
kX3 /48 kX3

OxkosrHa 3a puntpupame oyke - Un

Meca

potokomurern / um, UIIMIT, XTTII, XTTIIC, ®TII,
AXUI, AHC, AAHC, PTII, PTCII, HTII, YIIHII, CMTII,
KOC, Ulls4, UIls6, YII, bomoyp, CCJI / TJIC, I1IIIIoE,
CHMII, BebcoTnBHY HAIIKET, BEOIITHOH

CumynTaHo TpHKa3 Y>KUBO A0 6 KaHama

Ammorien HetBopk Buneo Untepdare (Ipodwn C, Ipodun
I, [Ipodune T), Ucanu, CAK

I'matka crpeamuHraa

Kopucauuku / xoctno 32 KkopucHUKA. 3 HUBOA KOPUCHHKA!
AIMHAHHUCTPATOP, ONIEPATOP M KOPUCHHUK

3amrTuTa J03uHKE, KOMIUTHKOBaHa jJo3uaka, X TTIIC
enkpurnyja, untpupajre UII agpece, pepusuje 6e30emHOCTH,
OCHOBHA U caxketa ayreHTH(ukaryja 3a XTTII / XTTIIC, TJIC
1.1/1.2, BCCE u pe3ume ayrentuuHocty 3a OTBopH Hetdarie

HetBopx Cropare

HAC (H®C, CMb / HU®DC), AyTroMaTcka Mymhemba Mpexe
(AHP)

3ajeTHO ca TOPHOM XMKBU3HjOM MEMOPH]CKOM KapTHIIOM,
MOJIp’KaHa je OTKPUBAk€ MEMOPH]jCKE KapPTHIIE U JETEKIIH]ja
37IpaBJba.

Hmmentusmc-4200, Xuk-Ionnenr, Xuk-LlenTpan

[IpukynuTe BUEO CIMKE HA MECTY Haja30pa u ontepehyjte
j€ y BHJICO 3aITUCHUKY 3a (JOPMHpar-¢ BHJICO 3aIuca.

Video surveillance

High quality image with 2 MP resolutions

Efficient compression technology H.265 +

Clear image with severe backlight thanks to 120 dB VDR
technology

Focusing on the classification of people and vehicles based
on deep learning

Built-in real-time sound safety microphone (in)

Colorful images 24/7

Water and dust resistant (IP67)

Camera

Image sensor 1 /2.8 "CMOS with progressive scanning

Max. Resolution 1920 x 1080

Min. Lighting color: 0.0005 Luke @ (F1.0, AGC on), 0 bow
with light

Shutter time 1/3 with up to 1/ 100,000 s
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Set angle pan: 0 ° to 360 °, Slope: 0 ° to 75 °, rotation: 0 ° to
360 °

Lens

Lens type Fixed focal lenses, 2.8 and 4 mm optional

Focal length and FOOV

2.8 mm, horizontal FOV 107 °, vertical installation 56 °,
diagonal food 127 °

4 mm, horizontal fo 84 °, vertical stroke 45 °, diagonal fog
99 °

Material M12 lenses

IRIS TIPFIKED

Aperturefl.0

Field depth

2.8 mm, 1.7 mto o

4 mm, 2.3 mto o

28mm,D:46m,A:18m, R:9m, I:4m

4mm,D:56m, A:22m,R:11m, I:5m

Illuminator

Supplement Light Typabel light

Surcharge of light range 30 m

Smart Supplement LicTa

Video

Mainstream

50 Hz: 25 FPS (1920 x 1080, 1280 x 720)

60 Hz: 30 FPS (1920 x 1080, 1280 x 720)

* The third course is supported under certain settings.

Video compression

Main flow: H.265 / H.264 / H.264 + / H.265 +

Pod-Flux: H.265 / H.264 /| MJPEG

Third flow: H.265 / H.264

* The third course is supported under certain settings.

32 kbps video transmission speed at 8 Mbps

H.264 Type Basic Profile / Main Profile / High Profile

H.265 Type Main profile

CBR / VBR speed transmission control

Scalable video encoding (SVC) H.264 and H.265 Coding

Region of interest (ROI) 1 Fixed region for main flow and
subdivision

Audio

Audio compression - G.711ulav / G.711alav / G.722.1/
G.726 / MP2L2 / PCM / MP3 / AAC

Sound price: 64 kbps (G.711ulav / G.711alav) / 16 kbps
(G.726) / 32 to 192 kbps (MP2L2) / 8 to 320 kbps (MP3) / 16
to 64 kbps (AAC)

Sound sampling rate - 8 kHz / 16 KHz / 32 KHz / 44.1 kHz /
48 KHz

Surroundings for noise filtering - in

Meat
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Protocolitecp / IP, ICMP, HTTP, HTTPS, FTP, DHCP,
DNS, DDNS, RTP, RTSP, NTP, UPNP, SMTP, KOS, IPv4,
IPv6, UDP, Bonjour, SSL / TLS, PPPoe, SNMP, Website
Nacstetration, Webction

Simultaneous live view up to 6 channels

APIOPEN NETWORK VIDEO INTERFACE (profile S,
Profile G, Profile T), Isapi, SDK

Smooth streamingda

User / hosto 32 users. 3 User levels: Administrator, Operator
and User

Password protection, complicated password, HTTPS
encryption, filter IP addresses, safety audits, basic and concise
authentication for HTTP / HTTPS, TLS 1.1/1.2, VSSE and
authenticity summary for Netface openings

Network Storage

NAS (NFS, SMB / CIFS), Automatic network charges
(ANR)

Together with the upper HIQUYMENT, the memory card
detection and health detection is supported.

Clientivms-4200, Hik-connect, Hik-Central

The description Collect video images at the point of surveillance and load it
of the function in a video storage unit to form video records.

23.  Mpomenbusa JIE]] curnanuzanuja, 1600800 mm/ Variable LED signaling,
1600k800 mm

[Ipomenspura JIEJ] curnammsanyja, 1600k800 MM
Cretuduxanuje I'naBHe kapakTepucTUKe
ompeme Ceptuduxar EH12966-1: 2005 + A1: 2009

[Tornuc notnuca ca yHanpes 1epUHUCAHUM MUKTOrpaMuMa

JIEJI JIE]]-oBE BUCOKOT MHTEH3UTETA CBETIOCTH U AYTOT
xuBota. Cnerujanau JIEJ] cuctem 3amTuTe 0] CKOKOBa
TeMIIepaType KOju ce MOTY T0jaBUTH TOKOM paza ypehaja.

Xapusep 3a oJip)KaBamk-e TU3ajHUPAH j€ TaKO Jia CE CBAaKH €0
MOJKE JIAKO YKJIOHHUTH M 3aMECHUTH.

KonTpona ocBeTspema

OcCBeETIEEHOCT MOXKE OUTH: a) puaroheHa miu
MOCTaBJbeHA U3 CUCTeMa. 0) ayTOMATCKH MOIECHUBH Y CKIIaJTy ca
CTBapHHUM THEBHUM BPEMEHOM KopHcTehH Mmperu3Hu
anroputaM. [Ipenn3Hu anroputam JHEBHE CBETIUHE 3aBICHU O]
reorpadcke okalyje Ha KOjoj je 3HaK IIOCTaBJbeH, y3uMajyhn
y 0031p JHEBHE ITPOMEHE TOKOM IIeJIe TOTUHE.

Hanrnename temneparype BMC onpemsbeH ceH3oprMa 3a
Mepeme HelpeKUIHe TeMIeparype y kabuaery. Cuctem 3a
npaheme TemnepaTtype 1 ynpaBibamkbe oMoryhaBa ONnTHMAaHY
panHy TeMIepaTypy U clipedaBa KOMIIOHEHTE KOHICH3AIH]e
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i niperpeBame. Cucrem takole mrutu JIEJ[-oBe o1 ckokoBa
TeMIIepaType KOju ce MOTY I10jaBUTH TOKOM pajia ypehaja.

JlHeBHHIIM cHcTeMa 3amuce IpyKajy MHOTO HHpopMaImja o
paxauM ycinoBuMa. Tpynmu ce uyBajy y BMC unTepHe
MEMOPHjU B MOTY J1a 3aBHCE O]l IMIUIEMEHTHPAHOT XapaBepa:
BMC peceroBame, MakCUMaTHO 1 MUHUMAJIHH CHCTEM
TeMIepaType, Xjaheme U rpejambe y KaOuHeTy, He yCIieo je aa
KpaTak KpyT HHje yCIeo U TePMHUKY I'PEIKy 3a CBaKe
nojenunaune JIEJ[-oBe mo 60ju, HerIoAMIaIa CEH30pa
cBemioctr , KomyHukanumjcke rpemike. [IpernusHo Bpeme kaaa
ce Takolje jemaBa Jja ce CBaku THEBHUK CHUMa U 'y BMC
MeMopuju. BMC nma cat y peanHoM BpeMeHy npernu3Homhy
oxn 2 JIIIIM.

ETtxepHer koMmyHHKaIOHa HHTEpdejcr

[IpoTokonu KOMyHHKAIIMOHH IIPOTOKOJ OPHjEeHTHCAH Ha
TLII / UII. Iocramame UIT napamerapa mytem mpeske (UI1
azpeca, Macka, azpeca Bpara), 6e3 oTBapama 3HaKa.
Axypupame GupMBepa IIPeKo MPEKe.

JIE/]] rpemke JIEJ] pmkcHUM mOnpaBIy 3a OTKPHBAKE Ha
nandanoM HuBoy (EAL). Jo 3 wnu 5 JIE]] y nanmy. Camo-
otkpuBame [ pemike JIEJ] nanna. Mctopuja rpemike ce 4yBa y
MeMOpHju KapakTepa. CaMo-1jarHOCTHKA j€ HEBUJbUBA - HE
yTHUe Ha HH}opMaIyje Ha eKpaHy.

[MoTpomma enepruje ~ 25B

Hamajame 210-250BA11, 50X3

MexaHU4Ke KapaKTEPUCTUKE

Humensyje kyhumra (BKX) 800 K 1600 MM

[TpubnmxHa TexuHa ~ 50 xr

AyMHMHHUjYMCKH MaTepHjain AnMr3, TakUpaHu Mpax,
OTIIOpaH Ha arpecuBHy atMocdepy. JlebprHa npeame 3 MM.

CuBa ctambena 60ja, PAJI 9007

[Ipenmwa 6oja upuHa, PAJI 9005

®dusnuke nepdopmance T1, T2, T3 /113 y ckiaay ca
EH12966

3 OtnopHoct 3arahema y cknagy ca EH12966

OTBapame ca Ipemke CTPaHEe 3a CEPBUCUPAHE.

OnTruke KapaKTePUCTHKE

Onrtuuky HacTyn y ckinany ca EH12966 uatensuterom
ceetnocth: kinaca JI3 / JI3 (*) OmHoc xoHTpacra: kimaca P2
lupuna rpene: knaca 64 boja: ximaca 112

JIE]] 3aiuTuTHA counBa OTHOpPHOCTH Ha YB 3a cBaku JIE/L.

JIEJ ctpyja JIE/] ynpaBipauku IporpaMu cTajiHe CTpyjHE,
CTaOMITHE CBETIMHE, HE3aBHCHO O] TOJICPAHIIMje Ha MPEXKH.

KapakrepucTuke npukaza

OmnepatuBHE KapakTep perynuiie caoopahaj odenexapameM
BpCTe NPHUKYIUbamkba M CHMMO0JIa KOHTpoIte TiHUja. Ha neBoj
CTpaHH 3HaKa Cy JIBa yHarpe. AepUHUCAHA ITHKTOTpaMa:
enextponcku myrapune (EHII) u py4na 36upka myrapuse
(’pyncku cum60:1). Ha necHoj ctpanu cy ABa yHanpesn
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neduHUCaHA MUKTOrpaMa: 3eneHa crpena u Llpsenn kper. Y
CIIy4ajy Jla ce 3HAKOBU HAU3MEHUYHO MPUKA3yjy THI cuMOoia
MIPUKYIJbarha, CBA 3HAKOBHM Ha MCTO]j JIOKaMju he ce
CHHXPOHH30BATH W MICTOBPEMEHO IPUKA3aTH UCTH CUMOOI, ca
omjem edekrom Ba cumbora.

Bucuna muxrorpama 650 mm

IMuxcennu cactar 1 JIE]]

IMonpecure caobpahaj o3HauaBajyhu BpcTy KOHTpoOJIE U
JIMHUja KOHTpoJHUX cuMmOoia. Ha 1ieBoj cTpanu 3Haka Cy JBe
yHarnpen onpehere mukrorpaduja: eIEKTPOHCKH MyTapruHE
(EHII) u npukytnibame pyky (Jbyacku cumobonn). C necHe
CTpaHe Cy [Ba yHarpen oapeheHa nuurorpada: 3eJeHa cTpesua
U IPBEHU KPCT, KOjH C€ KOPUCTH 32 H3PAKABAHE CTAmha
KauIlIeBa.

Variable LED signaling, 1600k800 mm

Main characteristics

Certificate EN12966-1: 2005 + A1l: 2009

Sign type sign with predefined pictograms

LED LEDs of high light intensity and long life. Special LED
protection system from temperature jumps that can occur
during the operation of the device.

Maintenance hardware is designed so that each part can be
easily removed and replaced.

Lighting control

Brightness can be: a) customized or set from the system. b)
automatically adjustable according to the actual time of day
using a precise algorithm. The precise daylight algorithm
depends on the geographic location where the sign is placed,
taking into account diurnal changes throughout the year.

Temperature monitoring VMS equipped with sensors for
continuous temperature measurement inside the cabinet. The
temperature monitoring and control system provides optimal
operating temperature and prevents condensation or
overheating components. The system also protects LEDs from
temperature jumps that can occur during the operation of the
device.

The logs of the Logs system provides a lot of information on
working conditions. Logs are stored in the VMS internal
memory and may depend on the implemented hardware: VMS
reset, maximum and minimum cabinet temperature, cooling
and heating system, failed to short circuit, and thermal error for
each Individual LEDs per color, light sensor malfunction,
overheating, communication errors. The precise time when
each log is also happens is also recorded in the VMS memory.
The VMS has a real time clock with a 2ppm precision.
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The description
of the function

Ethernet communication interfaces

Protocols Communication Protocol Oriented on TCP / IP.
Setting up IP parameters via network (IP address, mask,
gateplay address), without opening the character. Firmware
update over network.

LED Errors LED Function Detection Fixes at Chain Level
(EDC). Up to 3 or 5 LEDs in the chain. Self-disclosure of LED
chain error. Error history is stored in the character memory.
Self-diagnostics is invisible - does not affect the information on
the screen.

Energy consumption ~ 25V

Power supply 210-250Vac, 50Hz

Mechanical characteristics

Enclosure dimensions (VKH) 800 K 1600 mm

Approximate weight ~ 50 kg

Aluminum material ALMG3, lacquered powder, resistant to
an aggressive atmosphere. Front thickness 3 mm.

Gray housing color, RAL 9007

Front color black, RAL 9005

Physical performance T1, T2, T3/ P3 in accordance with
EN12966

D3 pollution resistance in accordance with EN12966

Opening from the front for servicing purposes.

Optical characteristics

Optical performance in accordance with EN12966 Light
intensity: Class L3/ L3 (*) Contrast ratio: Class R2 Beam
width: Class B4 Color: Class C2

LED protection UV resistance lenses for each LED.

LED current LED drivers of constant current, stable
brightness, independently of the network voltage tolerance.

Display characteristics

The operational character regulates traffic by marking the
type of collection and line control symbols. On the left side of
the sign are two predefined pictograms: electronic tolls (ENP)
and manual collection of tolls (human symbol). On the right
side are two predefined pictograms: a green arrow and a red
cross. In case the signs alternately display the type of collection
symbol, all signs at the same location will work synchronized
and at the same time display the same symbol, with the pale
effect between two symbols.

Pictogram height 650 mm

Pixel composition 1 LED

Adjust the traffic by marking the type of control and lines of
control symbols. On the left side of the sign are two
predetermined Pictography: Electronic Tolls (ENP) and Hand
Collection (Human Symbols). On the right are two
predetermined pictographs: a green arrow and a red cross,
which is used to express the state of the strap.
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24. IIpomensbuna JIE]] curnaausamuja, 800K800 mm/ Variable LED signaling,

800k800 mm

Crenudukarnuje
orpeme

IIpomenssuBa JIE]] curnamuzanuja, 800K800 MM

['maBHE KapaKTepUCTHKE

Ceptuduxar EH12966-1: 2005 + A1: 2009

CurH THIIa 3HAKOBa ca JBa MpeoApemba Ae(uHIcaHa
MUKTOTpaMu - LIpBeHn KpCT u 3e1eHa cTpenuna.

JIEJT JIE]]-a BUCOKOT MHTEH3UTETA CBETIIOCTH U JYT >KHUBOT

Xapzsep 3a oJ[pKaBambe JU3aJHUPAH je TAKO Ja CE CBAKH AE0
MOJKE JIAKO YKJIOHHUTH U 3aMeHUTH. KOHTpoJa 0cBeT/bema
OcBeTJbEeHOCT MOYKE OUTH: a) ayTOMATCKH MOAECHBA Y CKIIAITy
ca CTBapHHUM JHEBHUM BpeMEHOM KopHucTehn nmpenn3Hu
anroputaM. [Ipenn3Hu anroputam JHEBHE CBETINHE 3aBHCH O
reorpadcke JIOKaIje Ha K0joj je 3HaK IT0CTaBJbEH, y3uMajyhu
y 003Up JHEBHE IPOMEHE TOKOM IIeJie roiuHe. 0) NOACIIeH HITH
MIOCTaBJbEH U3 CUCTEMA.

Hanarnename temnepatype BMC onpemsbeH ceH30pHMa 3a
Mepeme HellpeKuIHe TeMIepaType y kabunery. Cucrem 3a
npaheme TemnepaTtype 1 yrnpaBibamkbe oMoryhaBa ONTHMAITHY
pazmHy TeMIeparypy U clipedaBa KOMIIOHEHTE KOHICH3AIIH]e
i nperpeBame. CucteM Takohe mruta JIEJ[-oBe o1 ckokoBa
TeMIepaType KOju ce MOTy M0jaBUTH TOKOM paja ypehaja.

Yuayrpamsu BMC BMC umMa cat BpeMeHa y peaqHoM
BpeMeHy ca npenusHourhy ox 2 JITTIM.

JIHEeBHHUIM cCHCTEMa 3aIKce TPYKajy MHOTO HHpOpMaIuja o
pamuauM ycnoBuma. Tpymu ce ayBajy y BMC unTtepHe
MEMOPH)U B MOTY J]a 3aBHCE O]l IMIUIEMEHTHPAHOT XapIBepa:
BMC peceroBame, MaKCUMaTHO U MUHUMAJIHU CUCTEM
TeMIeparype, xnaheme u rpejame y KabuHeTy, He yCIieo je ia
KpaTak Kpyr HUje YCIIeO U TEPMUUKY IPEIIKY 33 CBAKe
nojequHaune JIE/[-oBe o 60ju, HeruIoAMIaIa CeH30pa
cBeTiiocTd , KomyHukanujcke rpemke. [IpenusHo Bpeme kaaa
ce Takolje jenmapa Jja ce CBaku JTHEBHUK CHHUMa Uy BMC
MEMOpPH]jH.

Etxepner unrepdejcu

YT wu THIT / WIT npoTokomu OpujeHTUCAHU IPOTOKOI
komyHukanyje. [TocraBbame MIT napameTapa mytem Mpexe
(MIT anpeca, macka, agpeca Bpata), 63 oTBapama 3HakKa.
Axypupame HupMBepa IPeKo MPEKE.

[otpomrma enepruje MakcuMaHa MOTPOIIEHA EHEPTHjE: ~
7B

Hamnajame 210-250BALI, 50X3

MexaHHYKe KapaKTCPUCTHKE

JUMEH3UIJE CTABA (BKX) 800 K 800 mm

[pubnmwxHa Texxuna 20 KT

AJYMHHUjYMCKH MaTepHjan AJIMr3, TaKUpaHH Mpax,
OTIOPAH Ha arpecuBHy atMocdepy. [JebOpuna npenme 3 MM.

Cusa crambena 60ja, PAJI 9007
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[penma 60ja pua, PAJI 9005

®uznuke neppopmance T1, T2, T3 /113 y cxiany ca
EH12966

13 OtnopHoct 3arahema y cknanay ca EH12966

OTBapame ca Ipenmke CTpaHe 3a CEPBUCUPAHE.

OnTuyke KapaKTepUCTHKE

OnrnuknM nepdopmancama y ckiaany ca EH12966
uHTeH3uTeTOM cBeTiocTH: kiaca JI3 / JI3 (T) KontpactHa
Besa: kiaca P3 Ilupuna rpeze: kinaca b6 boja: knaca 12

JIEJ] 3amtuTHa counBa oTriopHocTH Ha YB 3a cBaku JIE/].

JIE]] ctpyja JIEJ] ynpaBspauku MporpamMmu CTaJHE CTPYjHE,
cTaOWITHE CBETIIMHE, HE3aBUCHO OJ1 TOJICPAHIINje Ha MPEKH.

Kapakrepucruke npukasa

[MukTorpamu 3HaK Tpake MOXke ce mpukasaTh: LIpeHu kpcr,
3eJIeHa CTpeuIa

Bucuna nuxrorpama 550 Mm

ITukcemnn cacras 1 JIEJL

Kpo3 mpomene 3eeHe u IpBEHE JIaMIIe TPaka je y CTamby
paza win 3aycTaBibamba paja.

Variable LED signaling, 800k800 mm

Main characteristics

Certificate EN12966-1: 2005 + A1: 2009

Sign type Sign with two predefines defined pictograms - Red
Cross and green arrow.

LED LED:s of high light intensity and long life

Maintenance hardware is designed so that each part can be
easily removed and replaced. Lighting control The lighting can
be: a) automatically adjusted according to the actual time of
day using a precise algorithm. The precise daylight algorithm
depends on the geographic location where the sign is placed,
taking into account diurnal changes throughout the year. b) set
or set from the system.

Temperature monitoring VMS equipped with sensors for
continuous temperature measurement inside the cabinet. The
temperature monitoring and control system provides optimal
operating temperature and prevents condensation or
overheating components. The system also protects LEDs from
temperature jumps that can occur during the operation of the
device.

The internal time VMS has an hour of real time with a 2
JPPM precision.

The logs of the Logs system provides a lot of information on
working conditions. Logs are stored in the VMS internal
memory and may depend on the implemented hardware: VMS
reset, maximum and minimum cabinet temperature, cooling
and heating system, failed to short circuit, and thermal error for
each Individual LEDs per color, light sensor malfunction,
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overheating, communication errors. The precise time when
each log is also happens is also recorded in the VMS memory.

Ethernet interfaces

UDP or TCP / IP protocols-oriented communication
protocol. Setting up IP parameters via network (IP address,
mask, gateplay address), without opening the character.
Firmware update over network.

Energy consumption maximum energy consumption: ~ 7V

Power supply 210-250Vac, 50Hz

Mechanical characteristics

Housing dimensions (VKH) 800 K 800 mm

Approximate weight 20 kg

Aluminum material ALMG3, lacquered powder, resistant to
an aggressive atmosphere. Front thickness 3 mm.

Gray housing color, RAL 9007

Front color black, RAL 9005

Physical performance T1, T2, T3/ P3 in accordance with
EN12966

D3 pollution resistance in accordance with EN12966

Opening from the front for servicing purposes.

Optical characteristics

Optical performance in accordance with EN12966 light
intensity: Class L3/ L3 (T) Contrast Relationship: Class R3
Beam Width: Class B6 Color: Class C2

LED protection UV resistance lenses for each LED.

LED current LED drivers of constant current, stable
brightness, independently of the network voltage tolerance.

Display characteristics

Pictograms The sign of the tape can display: Red Cross,
Green Arrow

Pictogram height 550 mm

Pixel composition 1 LED

The description Through changes in green and red lamps, the tape is in a
of the function state of operation or stopping work.

25.  Pyuna kon3osa/ Hand console

Pyuna xon3ona
Crenupukanuje WNupusunyannu cet konsone ox 1,0 (x) x 1.0 (B) % 0,75 (B)
orpeme M)

MexaHWUKH AM3ajH HHTETpUCcaHe KOH30J1e Tpebaso Ou na
oaroBapa (PU3NYKUM KapaKTePHCTUKaMa JbYAN ¥ €PrOHOMCKUX
3axTeBa. Pacnopen pasnuunte onpeme Tpeda aa Oyse JaKo
pykoBame. [Ipukaszu, mrammnauu uta. JJoropopenu cy Ha
paznHoj HoBpmHHU. Tpeba rapaHTOBATH €IEKTPHUUHY CUTYPHOCT
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I'maBHM OokBHD je M3pal)eH 011 BUCOKOKBATUTETHUX XJIaTHUX
YEeMYHUX 1044, a ONlepaTHBHA IUT04a je u3palheHa on
BHCOKOKBINTETHIX BaTPOCTAIHUX II0Ya, TPHUPOJHOT APBETA
WM MeTaIMK 0oje. MlctoBpeMeHO, pa3MOTpUTE 3aXTeBe
€CTEeTHKE, BU3YCITHUX KapaKTePUCTHKA, ITOAyAapame 00ja,
KOHTPAcCT CBETJINHE UTI.

Mertanne kyhuiiTa 1 aHTUCTATHYKH ITOJIOBH CBUX OIPEME Y
OIIpeMH ca onpeMoM Tpeba 1a Oyay NpU3eMIBeHH, a KHULE Ce
OJUTMBAjy TUPEKTHO ca 1o/1a OyOuIla ca KOHTPOIHOM OIIPEMOM
Ha orpeMy u niojioBe. HoBo ornckpOu kabioBu WitH
KOMYHHUKAIIH]jCKe KaOJIOBE Ce MOCTaBIba]y MO aHTUCTATHYKH
MOTUTHYTH MOJ] TOTUTHYTHM H JISKE Y KIYaHOM KOpUTaMa.

KabnoBu 3a Hamajame U CUTHAIHE KabJIOBE KOjU TTOBE3Y]Y
orpeMy Tpeda MOJI0KUTH 0/IBOj€HO, YPeIHO pacrnopehenu,
MOBE3aHU U (PUKCUPAHU, ca pyOOM IYKUHE U HyMEpHCaHe.

Kondurypummre cenuinre.

[Toctoje yjenHadyeHe pyre 3a HaBoje.

[IpownsBohaum Tpebajy ma 06e30eme cTpanuie y 00ju u
¢usnukum Gortorpadujama. OxuUeHE onpeMe Mopa OUTH
JEIMHCTBEHO U JICTIO.

Kopucru ce 3a mocraBbame paHUX CTaHUIA U APYTe
oIpeMe, OTIePATUBHE aKIIHje U HHTEP(OH XOBOJIE, KOHTPOIHY
OIpeMy 3a MPHUKYIJbake Tpaka U 0co0Jbe 32 KOHTAKT 32 TPaKy.

Manual console

Individual console set of 1.0 (D) x 1.0 (W) x 0.75 (V) m

The mechanical design of the integrated console should
correspond to the physical characteristics of people and
ergonomic requirements. The schedule of different equipment
should be easy to handle. Displays, printers, etc. are arranged
on the desktop. Electrical security should be guaranteed

The main frame is made of high-quality cold rolled steel
plates, and the operating plate is made of high-quality
refractory plates, natural wood or metallic paint. At the same
time, consider the requirements of aesthetics, visual
characteristics, color matching, brightness contrast, etc.

Metal housings and antistatic floors of all equipment in the
equipment with equipment should be well grounded, and the
wires drain directly from floor busbars with the control
equipment to the equipment and floors. Newly supply power
cables or communication cables are placed under the antistatic
lifted floor and lay in the wire trough.

Power cables and signal cables that connect the equipment
should be laid separately, duly deployed, connected and fixed,
with the margin of length and numbered.

Configure the seat.

There are uniform holes for threading.
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Manufacturers should provide color and physical
photography pages. The wiring of the equipment must be
unique and beautiful.

It is used to set up workstations and other equipment,
operating actions and intercom control equipment for tape
collection and contact staff for Lane.

26.  Cepsep 6a3e mogaraka/ Database server

Crenudukarnuje
orpeme

Cepaep 6a3e monartaka

[Iponecop mo nBa MaTen® KCEOH® Cranabur npormecop
Ipyre renepanyje, 1o 28 JIBP4 jesrpa jesrpa, moapkasa
PAVMM / JIPAUMM, 6p3une no 2933MT / ¢, 3Th
Maxkcumaiao no 12 HBJIMMM, 192 I'b MAK [o 12 UaTen®
OIITAHE ™ ]I Tpajuo memopuja IIMEM-a, 6,14Tb MAK
(7,68Tb MAK ca [IMEM + JIPIUMM) monprxapa
peructpoBane ELIL JI/IP4 IUMM KOHTpoJIepH CKIaINIITEHa

YHyTpanima nokperay

VYuyrpammu koaTponepu: [TEPL] X330, X730I1, X840I1,
X840, 12 I'BIIC CAC XBA codtrepa: C140 ITomcucrem 3a
cknamumree ONTHMU30BAHO 3a MoYeTHe cucteme (1red):
XBPaupg 2 K M2 CC/] 240 I'b, unrepua memopuja 480 I'b na
npenwoj crpanu. : o 16 x 2,5 "CAC / CAT (X4 / CCH)
MAK 122,88Tb unu no 8 K 3,5" CAC / CATA XI/I MAK
128TB Ommuonanau JIB/I-POM, JIB/] + PB Ilosep Hanajame
Tutanuym 750B, [Tnatuaym 495B, 750B, 750B 240B/ILI, 2
1100B, 1100B 380B/IL12 1600B, 2000B u 2400B, 3natHO
Harajame ca MOTIYHUM PEeAyHIAHTOM 10 6 Bpyhux yTukada
HaBHjava ca MOTIYHUM peAyHIaHTOM ((akTop o0iamKa) 6 MM. :
434,08 mm (17,08 ") dy6una 3: 737,5 mm (29.03") Texwuna:
28,6 xr (63 xunorpama) yrpahenu menagment MaPall9,

NAPAIL nupextHo, Uapan Pecrorio ca upeHuM puboM,

KYUIK CHUHI] 2 6exnurn moayn KYUIIK CUHI] 2 )
CurypuocHu okup ontmonanau JILJI oksup

OnenManare ™ OnenManare Enrepnpuce OnenManare
Mo6une OnerManare UnaTterpanuja: Munpocodpt® Cucremen
Hentep Lentep Lentep Xar® AHcubne® lloHHETHOH
Mopynu: Harnoc® IHOPE & Harnoc® KCU Munpo ®oiryc
Onepaun Munpo @onyc Oneparnon / OMHUOYyCc CHTypHOCT
TIIM 1.2/2.0, TTIM 1.2 /2.0, TKM, TLIM 2.0, TLIM 2.0.
[oxkperame cucrema pupmsepa (3axreBa Unpan Exreprprce
w Jlatanenrep) Cwmumnon Crnion [TosehaBame KOpeHCKUX
kopena U / O u [Toprosu Mpesxna hepka xapra 4 K 1I'BE nnn
2 K 10I'BE + E wiin 2 K 4 K 10I'BE nnu 2 K 25T'BE [penmsu
noprosu: 1 k JEJJULIAJTI UIPALL AUPELT Munpo-YCB, 2
K YCB 3.0 (onmmiono), 1 x BI'A TMocnenwsu moptoBu: 1 k
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MEBPCTUJCKU ITOTPAJJHUK AEJULIATT UAPALL, 2 K
YCB 3.0, 1 K BI'A Bugeo kaptuna: 2 K BI'A PUCII onmuje ca
no 8 IIIIWE I'EH 3 cnoroBu, MmakcuMmaitHo 4 K 16 cimoToBa
Onmwuje akuenepartopa a0 Tpu 300 B wmm mect 150 B I'TTY,
WJIM JI0 TpU ABOCTpyKe mupuHe uiu yetrpu OIITAC jeqna
mupuHa. [Tornenajre demr.iom / I'TI 3a HajHOBHjE
nadopmarnmje. [logpkaHu ornepaTHBHA CHCTEMH
HAHOHUIAJI® YBYHTY® Cepaep JITC Liutpuk®
Xwunepsucop Muripocodt Buanosc Cepeep® JITCL] ca
Xumnep-B Opamne® Jlunyk Pex Xar® Entepnpuce Jlnaykom
Cyce® Jlunyk Entepmnpuce

Ogaj ypehaj je yrpahen y LlenTap 3a Hamaty, MpuKyIjba
MOJAaTKE O HAIUIATH CBAaKE HAKHA/IE Y MMOTITYHOCTH
HMHCTANIHUpPaHUM coTBEpoM 3a 0a3e mojgaTaka M MpUKyIba U
CKJIQJMIITH aHAIK3Y y HEHTPY 3a HaIIaTy.

Database server

The processor up to the two Intel® KSEon® Stalabic
processor of the second generation, up to 28 DVR / LRDIMM,
speeds up to 2933mt /s, 3TB maximum up to 12 NVDMM,
192 GB MAK to 12 Intel® Optane ™ DC permanently
Memory PMEM , 6,14TB Max (7,68TB Max with PMEM +
LRDIMM) Supports registered ECC DDR4 DIMM storage
controllers

Internal mover

Internal controllers: PERC H330, H730P, H840P, H840, 12
GBPS SAS HBA Software: S140 Storage subsystem
Optimized for initial systems (HEF): HVRAID 2 K M2 SSD
240 GB, internal memory 480 GB on the front. : Up to 16 x 2.5
"SAS /SAT (HDD / SSD) Max 122,88TB or up to 8 x 3.5"
SAS / SATA HDD Max 128TB Optional DVD-ROM, DVD +
RV Power Power Titanium 750V, Platinum 495V, 750V, 750V
240VDC, 2 1100V, 1100V 380VvDC2 1600V, 2000V and
2400V, gold power supply with full redundant up to 6 hot fan
plugs with full redundant (shape factor) 6 mm. : 434.08 mm
(17.08 ") Depth 3: 737,5 mm (29.03") Weight: 28.6 kg (63
kilograms) Built-in management Idrac9, Idrac directly, ldrac
Resta with red fish, Quick Sync 2 Wireless module Quick Sync
2) Security frame Optional LCD frame

OpenManage ™ OpenManage Enterprise OpenManage
Mobile OpenManange Integration: Microsoft® Systemed
Center Center Modules: Nagios® Core & Nagios® XI Micro
Focus Opera Micro Focus Operation / Omnibus Security TPM
1.2/2.0, TKM, TCM 2.0, TCM 2.0. Starting the firmware
system (requires Idrac Enterprise or DataConent) I / O and
ports Network daughter Map 4 K 1GBE or 2 x 10GBE + E or
2GBE front ports: 1 k Dedical Idrac Direct Micro-USB, 2 x
USB 3.0 (optional), 1 K VGA Last ports: 1 x USB 3.0, 1 x
VGA Video Card: 2 K VGA RISP Options with up to 8 PCle
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Gen 3 Slots, Maximum 4 x 16 slots Accelerator options up to
three 300 V or six 150 VV GPU, or up to three double widths or
four FPGas one width. See Dell.com / GP for the latest
information. Supported operating systems CANONICAL®
Ubuntu® Server LTS Citrix® hypervisor Microsoft Windows
Server® LTSC with hyper-v Oracle® Linux Red Hat®
Enterprise Linux Suse® Linux Enterprise

This device is installed in the toll center, collects the
charging data of each charge full by installed database software
and collect and store analysis in the billing center.

27.  Anauxamuja / PIIT cepse/ Application/Rpt Server

Crenudukanuje
ornpeme

Armukanmja / PIIT cepsep

®akrtop popme * Tunou macuje 2V Parx ¢ 8 COD ca
COD MEJIUA u HBME cekumjom * 24 COD [Nocnenmwe
cekuuje ypehaja 3a ykynHo 30 COD ypehaja ¢ 8 JIOD ca
Yuusepcan Menua BAU ¢ 12 JIOD ca onmmornm 4 JIOD
Pagan n onmmono 3JIOD + 2 COD 3anmu aeo 3a ykymHo 19
JIOD npajroBa + 2 COD npajpa Hanomene: - [Tocnenmu
moroH kyTtrja ca 3 JI®D he 3ay3zetu nmpoctop 3a CEKyHIapHO U
TepLHjapHo nemame. - [llacuje 8 u 12 JIOD takohe
noapxkasajy 2 COD 3aamy onepaTuBHY KyTH]jy Koja
oMoryhaBa KOPHUCHUKY Jia IPHYBPCTH CEKYHIAPHU HITH
Tepuujapan ycnoH. - Onmuja 8 HBME npajs (826689-b21)
MOJe aa ce kopuctu camo y COD macuju u 3amemyje Xu 1, 2
i 3, Meljyrum nocroju Mmakcumaiino 20 HBME nuck
JEIVHHMIIA TIOJPKAHKUX ca ASTUMUYHOM TommynanujoM Xu 1. -
IIpemuym kases (826690-b21 , 6 CAC / CAT + 2 HBME) ce
Moxe KOpUcTUTH camo y COD macuju u 3aMemyje KyTujy 1, 2
i 3. - Yausepcan Meaua BAU (826708-b21) Huje noctyman
ca JIO®D mracujom mim 24 COD npeamuM IeJI0OM, U MOXKE
MOMyHUTH camo Y nosby 1. - 8§ COD moxe ce HalorpaIuTH
nonatHuM 8COD nuckom Ha ykymHO 16 win 24 COO. 3a
ONITHUMAJIHY HaJlOTPaby, MoJbe 2 Tpeba NOMyHUTH Ha IPYTOM
MecTy, a fia OucTe MOMyHMIN 1oJbe | mocneame na Oucre
axypupanu nosse Ha 24 CO®D. 3a LITO Bep3uje koje 3axTeBajy
24 COP, xopuctute 24 COD macujy (868704-b21) nnn
(I119719-B21). majte Ha ymy na he TepeHcKa HagoTpaImHa Ha
24 COD 3axTeBaT KOMIUIET BEHTHJIATOPA BUCOKUX
nepdopmancu (867810-b21). - Illacuja 8 JIOD He Moxke na ce
Hajzorpaau Ha 12 JIO® ucnpen Ha 3emibr; MehyTum, cpenma
paBan 4-JIOD (826686-b21) je moapkana, anu he 3a
nepdopmance OMTH TOTPeOaH U CeT BEHTHIIATOpa 3a
neppopmance (867810-b21). - [llacuja 8JIDD ce ucnopy4yje
ca 6 craHmapAHUX BeHTHIATOpa. - CBH MOJIEIH J0Ta3e ca

~ 110 ~



Onuc pyHKIH]jE

The specifications
of the equipment

C100u CmapT Appau KoHTpoJepoM ca yrpaleHom
codreepckom noapirkom 3a PANJI 3a 12 guckosa. C100u
kopuctu 14 yrpahernx CATA mopToBa, aii je JOCTYITHO caMo
12 mopToBa jep ce 2 KOpHCTe 3a MOJAPIIKY Omirjama o1 2 M.2 y
npuMapHOM mopacty. CucteMcku BeHTmaTopu * CTaHaapIHu
- TunoBu BeHTHIaTOpa cy ykbyueHu Hanomene: - 111 momenu
ce 00MYHO UCTIOpy4yjy ca 4 craHfapAHa BeHTuiaaTopa. Apyru
CeT OMIIMja Impoliecopa caipku 2 gofaTtHa BeHTuiaropa. 111
Mozenu uMajy (4) (1 + 1 crangapaHy peayHaancy). - 211
MoJIeIi OOWYHO J1oy1a3e oJ1 6 CTaHJAapAHUX BeHTMIaTopa. 211
Moenu uMajy (6) (H + 1 crarmapaau penyananc). - 12 JIOD
u 24 COD xyhura ce ncnopydyjy ca 6 BEHTHIATOPA BUCOKUX
nieppopMaHcH kao ctaHgap/. - [llacuja 8JIOD crangapaHo ce
ucriopydyje ca 6 craHgapJHUX BeHTHIaTopa. - JloctynaH je cer
BEHTHJIATOPA BUCOKUX Mep(OPMAHCH, KOJH UCTTYHaBa YCIOBE
TEeMIIepaType OKoyuHe. - KoMIuieTH BeHTHIaTopa BUCOKUX
neppopMaHCH Cy MOTPEOHH 3a TOCTCIHE TUCKOBE, IPpadhUIKy
(I'TTY) xaptuny wian HBME kondurypanujy.

Bp3e cnenmdukanuje Ctanmapae KapaKTEpUCTHKE cepBepa
XIIE Iponuant 1JI1380 TEH10

[pouecopu - 1o 2 on cieaehnx y 3aBUCHOCTH O] MOJIEIa.

OBgaj ypehaj je uHCTaNMpaH y LEHTPY 3a HAILJIATY U
aruIMKallyja je MHCTaupaHa Ha ypehajy kako Ou ce onakiana
pazxHe CTaHuIle Ia Mpey3Me IOoIaTKe.

Application / RPT server

Form Form Factor Factor * Types of chassis 2U Rack « 8
SFF with SFF MEDIA and NVME Section Section * 24 SFF
Last device Sections for a total of 30 SFF devices * 8 LFF with
Universal Media BAI « 12 LFF with optional 4 LFF Ravni and
optional 3LFF + 2 SFF Rears for a total of 19 LFF drives + 2
SFF drives Notes: - Last drive box with 3 LFF will take space
for secondary and tertiary climb. - Chassis 8 and 12 LFF also
supports 2 SFF rear operating box that allows the user to fasten
the secondary or tertiary ascent. - Option 8 NVME drive
(826689-B21) can only be used in the SFF chassis and replaces
Hi 1, 2 or 3, however there are a maximum of 20 NVME drive
supported with partial population Hi 1. - Premium cage
(826690-B21, 6 SAS / SAT + 2 NVME) can only be used in
SFF chassis and replaces the box 1, 2 or 3. - Universal Media
BAI (826708-B21) is not available with the LFF chassis or 24
SFF front end, and can only be filled In the 1. - 8 SFF field can
be upgraded with an additional 8SFF drive to a total of 16 or 24
SFF. For optimal upgrading, the field 2 should be filled
elsewhere, and to fill the field 1 last to update the field to 24
SFF. For CTO versions that require 24 SFF, use 24 SFF chassis
(868704-B21) or (P19719-B21). Note that the field upgrade to
24 SFF will require high-performance fan kit (867810-B21). -
Chassis 8 LFF cannot be upgraded to 12 LFF front on the
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ground; However, the 4-LFF intermediate plane (826686-B21)
is supported, but the performance fan set will also be required
for performance (867810-B21). - 8LFF chassis is supplied with
6 standard fans. - All models come with the S100i Smart Arrai
controller with built-in software support for RAID for 12 discs.
The S100i uses 14 built-in SATA ports, but only 12 ports are
available because 2 are used to support 2 m.2 options on the
primary rise. System fans ¢ Standard - Fan types are included
Notes: - 1P models are usually supplied with 4 standard fans.
The second processor options set contains 2 additional fans. 1P
models have (4) (n + 1 standard redundance). - 2P models
usually come from 6 standard fans. 2P models have (6) (N + 1
standard redundance). - 12 LFF and 24 SFF chassis are
supplied with 6 high-performance fans as a standard. - 8LFF
chassis is supplied with 6 standard fans as standard. - High-
performance fan set is available, which meets the conditions of
the ambient temperature. - High-performance fan sets are
needed for the last drives, graphics (GPU) card or NVME
configuration.

Fast specifications Standard Server Features HPE Proliant
DL380 GEN10

Processors - up to 2 of the following depending on the
model.

This device is installed at the billing center and the
application is installed on the device to facilitate workstations
to retrieve data.

28.  cramak (ce ykspydeno)/ Rack (all included)

Crenudukamnuje
orpemMe

Cranak (CBe YKJbY4EHO)

- Nnterpucan ca AIIL] naparrtuiec - koMnaTnOuiIaH ca
AIIII cucremuMa 3a ka0j10Be BenuKor Kananurera - EMA-310
19 unyva - HeyrpamHo ox nmpom3Bohaua - OcobuHe ca yHarpes
WHCTAIMPaHUM deTKama - JeqnoctaBad n3bop - [lepdopupana
ylla3Ha Bparta ca 3aKpuBJbeHUM npoduiom - Bpata koja ce
Op30 oTnymITajy - bouHe mioye y moyia BUCHHE U 3aMKe ca
IPUCTYITHOM 4eTKOM - MHTerprcanu Hocau y KyTuju - Lllune
3a MOHTaXXy OIpeMe Cy HHTEIPUCaHe ca CHCTeMHUMa 32
MOBe3MBamk-e KabIoBa - AnaTy 3a noziemmasame Kyhuimra u
xapJBepa - [IpeTxoHO MocTaBIbeHN 3a/Iib1 KaHAIH -
IomecrBr MOHTHpaHU XapBep U I'yMe 3a Op30 HUBEIHCAHE -
HMHTETPUCAHO MTOBE3UBAILE XapABEP Ca BULIE IUPUHCKUM
MopaBHameM KyhuiTa - qu3ajHupaH 3a Mo0oJbIIaHy
CTaOMITHOCT CTPYKTYpe - HTerpucanu eneKTpuyHd y3eMl
Jewe 42y, upHu
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Ogaj ypehaj je yrpahen y Llentpy 3a neHrap xao crajnak 3a
UHCTaanyujy aa OH ce 0JIaKIIa0 OfpXKaBamby U 3aMEHH CepBepa.

Rack (all included)

- Integrated with APC infractices - compatible with APC
systems for high-capacity cables - EIA-310 19 inches - Neutral
from manufacturers - Properties with pre-installed brushes -
Easy Choice - Perforated front door with curved profile - fast-
release door - Side Panels in half-height and trap with access
brush - Integrated in-box support - Equipment mounting rails
are integrated with systems for Connecting cables - Enclosure
and hardware adjustment tools - Pre-unstalled rear channels -
Adjustable mounted hardware and fast-leveling tires -
integrated connecting hardware with multiple width housing
alignment - designed for improved structure stability -
Integrated electric uzeml Jenje 42u, black

This device was installed at the Center for Center as a
installation server rack to make it easier to maintain and replace
the server.

29. Ipedauusame/ Switch.

Creuudukanuje
orpemMe

JI3 mpekunau

LenTpanHu npekugad:

KyhHna xonduryparmja:

* 100/1000BACE-T ca 48 noproBa

* 24 mopta 10re cm + uarepdejc

* I'E COII unrepoejc ca 24 nopra

* 12-nopt 40re KC®II + untepdejc

IIpomupeme cuctema:

* ¥pehaj uma moryhHocT nmpuMama Makcumaiio 96 k 100re,
96 k 40re, 160 k 25re mnm 192 x 10re mopToBa

* ¥Ypehaj monasu ca KCOIT + Xurx Crneen [{onHentnon
Honnenrusuth n3mel)y npekuaaya, nea KCOII + 401" MyniTu-
Mogne (850nM, 0,3kM, IaTa LeHTap MpeKuaaya, ceaam
jenHocmepuux (1310uM, 10kM, JIL) COIT moayna u net
Cunrne- Mon (13108M, 40xwm, JILT) COIT moayn

* Yaocu MAI] anpece: 1.000.000

* Yaocu y APII tabemy: 384.000

* Yuocu UlIB4 pytupama: 3.000.000

* Yuocu UIIB6 pytupama: 1.000.000

OcHoBHa crienuuKanyja:

» Kanmanurer npebaruBama: 19,2 TBUT / C

* nepdopmance npocnehuama: 14,400 mmmc

* [Tonpuika 3a ocHoBHe yciyre: BJIAH, KMHK, JIAIIII,
CTII (802.110), PCTII (802.1C), BITJ1Y 3amruta / Poor
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3amruTa / 3amTura netbe, bIIAY tynen, .8032 ETxepuer
Punr [Iporentuon Ceutuxunr (EPIIC), Marnceu, Paguyc ,
Xpranaric, aroputmu yekama (I1K, BPP, JIPP, I1IK + JIPP),
Bpahame Bpeny, ooimkoBame caodpahaja, CHMII 81 / B211 /
B3, CCX, TOTIL

* [Togpiika 3a ycmyre pyrupama u myatanact: Ul1e4,
Ulls6, PUII, OCIId, UCUCB6, BI'TI, bI'TI4 +, BPPII, B/,
[UM-IM, ITUM-CM, TTUM-CCM, MCAII, MBI'TI, UT MIT
B1/B2 /B3, UT'MII Bl / B2 / B3 mymikame

* [Toppmika 3a Hanpeane ycayre: MITJIC, MITJIC BITH /
BJUJI/ BIUIC, UIT ©PP, 802.3AX, 802.1AT", AJbE JIMHK
JAETELTUOH (UITILA), EMAU (MITLIA), EMAU
(o0OoJBITIAHN MHIEKC UCTIOPYKE MENIH]a)

* PenyHmanTHO Hamajambe HAM3MEHUYHOM CTPYjOM,
MaKcuMaJiHa oTpoima o1 3000B

OBgaj ypehaj je yrpaheH y ueHTap 3a Harjaty Kao OCHOBHH
MpeKuaay MpeHoca moaaTaka.

L3 Switch

Central switch:

Home Configuration:

* 100/1000BASE-T with 48 ports

* 24-port 10ge sfp + interface

* GE SFP interface with 24 ports

* 12-port of 40ge KSFP + interface

System expansion:

* The device has the ability to receive maximum 96 k 100ge,
96 k 40ge, 160 k 25ge or 192 k 10ge ports

* The device comes with the KSFP + High Speed
Connecting Connectivity between switches, two KSFP + 40G
Multi-Mode (850nm, 0.3km, data center switches, seven one-
way (1310nm, 10km, LC) SFP module, and five Single-Mode
(1310nm, 40km, LC) SFP module

* MAC address entries: 1,000,000

* Entries in ARP Table: 384,000

* [Pv4 routing entries: 3,000,000

* IPv6 routing entries: 1,000,000

Basic specification:

* Switching capacity: 19.2 TBIT / S

» forwarding performance: 14,400 mpps

* Support for basic services: VLAN, KINK, LACP, STP
(802.1D), RSTP (802.1S), BPDU protection / Root protection /
loop protection, BPDU Tunnel, G.8032 Ethernet Ring
Protection Svitching ( ERPS), Macsec, Radius, Hvtacacs,
Waiting algorithms (PK, VRR, DRR, PK + DRR), Vredu
Returning, Traffic shaping, SNMP v1 /V2C / V3, SSH, TFTP

* Support for routing services and multicast: [Pv4, IPv6, RIP,
OSPF, I1SISV6, BGP, BGP4 +, VRRP, BFD, PIM-DM, PIM-
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30. TTIC je CAT/

Crenudukanuje
onpeme

SM, PIM-SSM, MSDP, MBGP, IGMP V1/V2/V3, IGMP v1
/v2 [ v3 sniffing

* Support for advanced services: MPLS, MPLS VPN / VLL/
VPLS, IP FRR, 802.3AH, 802.1AG, DLJE LINK
DETECTION (IPCA), EMDI (IPCA), EMDI (enhanced
delivery index Media)

* Redundant AC power, maximum consumption of 3000V

This device is installed in the billing center as a basic data
transmission switch.

GPS sat

I'TIC car

1 VI3Bop BpeMeHa, H3BOp (PPEKBEHIIM]E M Hallajamba CyBHIITHE
Cy CYBHUIIHE KOH(QUTYHTHE, Ca Pa3IMIATHM BpcTama
uHTepdejca. Mi3Bop BpeMeHa Moe ayToMaTCcKu Aa u3abdepe
jenau on tpu, Moxke na npumu ['TIC, Takohe Moxe 1a mpumu
upur-b (L) Bpemencku xon wim JLJIC xoju ce npeHocH
IyTeM KOMYHHKAI[MOHE Mpexe, bennoy caTeanTckor curana.

2 2 Vrpahenu (uimu 1 yrpalenu ciospam yna3) Kpucraimnu
OCIIAJIATOP BUCOKE CTAOMITHOCTH 10T KOHTPOJIOM Y pepHH (HITH
CTaHJapJia aTOMCKe (DpEKBEHIIHjEe PYOHIUYM TLTYC
BUCOKOTpajehn KpUCTaTHA OCLIMIIATOP) ABOCTPYKHU CTaHAAP.]
pecyHAaHT ¢ppeKBeHIIje.

3 N3zna3: Moxe na 06e30e1u BUIIEKaHAIHY ITYJICHY CUTHAI
(1nme / m / x, TTJI, npa3Ho KoHTaKT, Audepenunjai, 24B /
110B / 220B axkTuBHO, CBETIIO), BpeMeHCKa mopyka (PC232,
PC422 / 485, cetno), Upur-b curnan (422, TTJI, AL,
Cgeti10), ALI®D77 curHai, MpeXHH CUTHAI CHHXPOHHU3AIH]a
HTII / CHTII npotoxkon, IITII curnan (MEEE1588) npotoxon,
BPEMEHCKH BpeMeHcKU curHain 10MXs.

4 ®ynkimje mpexxHor BpemeHa (PJ45 untepdejc u codrrep
knujenTa). Takohe ce Moxke KOPUCTUTH 3a JIOKAJTHY MPEXKY H 3a
rpajacky mpexy u noapykasa HTII / CHTII nporokour.

5. Bpeme nikosioBama 3a kiujeHte; bes 063upa Ha Bua10BO
okpyxeme i YHUKC / Jluayk okpyKeme, Moxe
3a7I0BOJBHUTH YCIIYT'y LIKOJICKOT BpeMeHa.

6 [Ipumame b (/L]) koa 1 ayTOMaTCKO KalllkheHhe
MCIIPABJBEHO je Ha HUBO 0] | MUKpPOCEKYH/IE.

7 ALL/ JIL] JIBocTpyka cHara camo-miatme. YrpalheHa
pe3epBHa OaTeprja MOXKe OJIp)KaTH HOpMAJIaH pal IIIaBHOT
cata 2 cara.

8 Komucwuja mpukasyje BpeMeHCKe HHPOPMAITHje U
nHpOpMaIje 0 CHHXpoHu3anuju, a suuie JIEJ] nammmia
NpUKa3syje yHYTpalllbH paji cTaryca CUCTeMa.

9 IlpuTHCHUTE TacTep 3a MOACIIABALE WIN ypehuBame
paIHUX mapaMeTapa, IPOBEPUTE HHTEPHE TIOIATKE U
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Onuc pyHKIHje

31.  SkladiStenje

Crenudukanuje
onpeme

MOJICIIICHH pajiHa mapameTpa Hehe ce H3ryOuTH mpITuKoM
UCKJbYYHBAIhA.

10 dynkmja anapma - Aytlapm 3a Hanajame, AapM 3a
ryourak 6oma, ['TIC ryOuTak anapMa U OIIITH CHCTEM ajlapM.

11. BucokokBajauTeTHe HHAYCTPHjCKE KOMIIOHEHTE,
CTPYKTypa eIEeKTPUIHE BEJIMKE I'YCTUHE U CTPYKTYPa BHCOKHX
ryctiuHa omoryhaBajy na ypehaj Oyne ouinyHa enekTpudHa
u3oanyja u nepopmance eIeKTpoMarHeTHe 3amrure. Ynrasa
MallliHa HeMa TI0/ICCHBE KOMITOHEHTE, IIITO Y BEITHKOj MEpU
no6osbInaBajy nepopmance MPOTUB CMETHH U MTOY3JaHOCTH
ypehaja. curypHOCT.

Ovaj je uredaj instaliran u naplatnog centra, a vremenski kod
objedinjenog izlaza putem ovog uredaja, svi uredaji u lokalnoj
mrezi putem ovog koda na jednoli¢no.

Skladiste

Min/Mak diskovi 6/500

Kuciste za niz A 2U kuciste disk procesora (DPE) sa
dvadeset pet diskova od 2,5 in¢a

Kuciste disk jedinice (DAE - ku¢iste diskovnog niza)

All-Flash (F) modeli podrzavaju 2,5” diskove u 2U 25 disk
jedinicama i 3U 80 diskova.

Hibridni modeli podrzavaju 2,5 diskove u 2U 25 disk
jedinicama i 3U 80 diskova; i 3,5” disk jedinice u 3U petnaest
nosaca diskova.

Sistem napajanja u stanju pripravnosti

Uniti sistemi se napajaju sa 2 izvora napajanja (PS) po
DPE/DAE. Svako napajanje moze da obezbedi napajanje za
ceo modul ako je ravnopravni PS uklonjen ili neispravan. DPE
napajanje tokom nestanka struje obezbeduje modul za rezervnu
bateriju (BBU). BBU se nalazi unutar SP kucista i obezbeduje
napajanje za jedan modul (zona napajanja)

RAID opcije 1/0, 5, 6

CPU po nizu 2 k Intel procesora

Sistemska memorija/kes po nizu 128 GB

Mak FAST Cache po nizu* Do 800 GB

Ukupna kes memorijaA Do 928 GB Maks. mezanin kartice
po ArraiB NA 22 2

Maksimalni broj 10 modula po ArraiC 4

Ugradeni SAS IO portovi po nizu 4 k 4 trake 12Gb/s SAS
portovi za BE (pozadinu) vezu

Opcioni SAS 10 portovi po nizu NA

Baza 12 Gb/s SAS BE sabirnice po nizu 2 k 4 trake

Maksimalno 12 Gb/s SAS BE sabirnice po nizu 2 k 4 trake
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Onuc pyHKIH]jE

The specifications
of the equipment

Maks. FE (prednji kraj) Ukupan broj portova po nizu (svi
tipovi) 24

Maksimalni broj inicijatora po nizu 1,024

Maks. FC portova po nizu 20

Ugradeni 10GbaseT portovi po nizu 4

Ugradeni CNA portovi po nizu 4 porta: 8/16 Gb FCD, 10Gb
IP/iSCSI ili 1Gb RJ45

1 Gbase-T/iSCSI maksimalni ukupan broj portova po nizu
24

10/25 GbE/iSCSI Maks. ukupan broj portova po nizu 24 —
10GbE 16 — 25GbE

Maks. sirovi kapacitetE 2,4 PBs

Maks. SAN hostovi 512

Maksimalni broj bazena 20

Maksimalni broj LUN-ova po nizu 1.000

Maksimalna veli¢ina LUN-a 256 TB

Maksimalni broj sistema datoteka po nizu 1000

Maksimalna veli¢ina sistema datoteka 256 TB

Maksimalan broj priloZenih snimaka po nizu (bloku) 1000

IOPSF (svi modeli fles 380F — 880F) do 600K

Ovaj je uredaj instaliran u centru za naplatu da se poveze sa
serverom i pohrane podataka prikupljenih od strane
posluzitelja.

GPS SAT

1 source of time, source of frequency and power supply are
redundant configured, with different types of interface. The
time source can automatically select one of three, it can receive
a GPS, can also receive an IRIG-B (DC) time code or DCLS
that is transmitted via a communication network, beidou
satellite signal as spare.

2 2 Built-in (or 1 built-in external input) Crystal oscillator of
high stability controlled in the oven (or standard of atomic
frequency of rubidium plus the high-installed crystal oscillator)
Double redundant frequency standard.

3 output: can provide multi-channel pulse signal (1pps/m/
h, TTL, blank contact, differential, 24V / 110V / 220V active,
light), time message (RS232, RS422/485, Light), IRIG-B
signal (422, TTL, AC, Light), DCF77 Signal, Network Signal
Synchronization NTP / SNTP Protocol, PTP Signal
(IEEE1588) Protocol, Frequency Time Signal 10MHz.

4 Network time functions (RJ45 interface and client
software). It can also be used for the local network and for the
city network, and supports NTP / SNTP protocol.

5. School time for clients; Regardless of the Vindo's
environment or UNIKS / Linux environment, it can satisfy the
school time service.
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of the function

6 Receive B (DC) code and automatic delay is corrected to a
level of 1 microsecond.

7 AC / DC double power of self-suffering. The built-in spare
battery can maintain normal operation of the main clock 2
hours.

8 The panel displays time information and synchronization
information, and multiple LED lights show the internal work
status of the system.

9 Press the key to set or edit the work parameters, check the
internal data and the set operating parameters will not be lost
when turning off.

10 Alarm Function - Power Alarm, Bottle Loss Alarm, GPS
Loss Alarm and General System Alarm.

11. High quality industrial components, electric high-density
circuit structure and structure of high densities allow the device
to be an excellent electrical insulation and performance of
electromagnetic protection. The entire machine does not have
adjustable components, which is largely improving the
performance against the interference and reliability of the
device.

This device is installed in the payment center, and the time
code of the unified output through this device, all devices in the
local network through this code to uniform.

32. Opawgie Cranaapa Exurnon 2 12up 2/ Oracle Standard Edition 2 12¢R 2

Crenudukamnyje
orpemMe
Onuc pyHKIHjE

Codtrep 6a3e momataka

Oparie 6a3a mogaraka Hyau Boaehe nepdopmance,
CKaJaOMITHOCT, TIOY3/IaHOCT ¥ CUTYPHOCT U y 001aky. Oparyie
Jatabace 191] je TpeHYTHO JTyrOpOYHO U3MIAFHE U NIPYKa
HAJBHIIHA HUBO CTAOMITHOCTH 3a ocliobahame 1 Hajayxe
BPEMEHCKH OKBHUP 3a MOAPILIKY U UCIIPABKE IPEIIaKa.

Opaipie 6a3a mogaraka 2111, Takohe je Ha pacnonaramy 3a
ynotpedy NpOM3BO/bE JaHAC Kao MHOBAIM]ja, IPYKa paHU
YBHJ Y MHOTa IT00OJbIIamka ¥ HOBe MoryhHocTH. OHH
VKJbY1Y]y ayTOHOMHY [IPHUMEHY, TOOO0JBIIAHY MYJITHMO/CITHY
noapuky myrem JaBaCupunr 6a3e rmogaraxa u u3Bopa OJIOKCKe
TabJInIIe ¥ BUIIECTPYKUM MOOOJbIIaUMa, Kao IITO Cy
ayromarcka nodoJbiama yrpahene y Oyayhe nyropodne
TPOLIKOBE.

Kopucrute nogarke o CKIIaIUIITEHY MoJaTaKa y
NPOCTOpHjaMa UK Y 00JIaKy
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Hanpenue TexHONOTHje CKIaIUIITSHA U AHATHTUKA
rmoJiaTaka, Kao 1o ¢y 6a3a nmogaraka Opaiyie y MEeMOPHjH U
Opaipie MynTateHaHT, oMoryhaBajy aHaIUTHYKE THMOBE Ja
3aBplile aHATU3Y CKANIAOMITHUX CKIAAUINTA Tonaraka. Kymnmum
pasBHjajy n1y0sbe, YBUI y TIOJIaTKE KOpUCTEhH TEXHOJIOTH]E
6a3e noxaraka Opaiyie y npocToprjaMa 1ii y 00JIaqHoj
nHdpacTpykTypu Oparuie.

Database software

Oracle Database offers leading performance, scalability,
reliability and safety, and in the cloud. Oracle Database 19C is
currently a long-term edition, and provides the highest level of
release stability and longest time framework for errors support
and corrections.

Oracle Database 21C, also available for the use of
production today as an innovation edition, provides early
insight into many improvements and new possibilities. They
include autonomous administration, improved multimodel
support through JavaScript database and source blockchain
tables and multiple improvements, such as automatic
improvements embedded in future long-term expenses.

Use data storage data in the premises or in cloud

Advanced storage technologies and data analytics, such as an
Oracle database in memory and Oracle Multitenant, enable the
analytical teams to complete the analysis of scalable data
warehouses for less time. Customers develop deeper, insight
into data using Oracle database technologies in the premises or
in Oracle Cloud infrastructure.

33. Opamuie Beonorun Cranaapaso usaame 2 (ITpouecop)/ Oracle Veblogic

Standard Edition 2 (procesor)

Crierudukaryje
orpeme
Onwc GpyHKIHjE

CodtBep 6aze momataka

Oparyte Be6morun Cepsep Crannapa Enutron Hyan
IporpaMepe ca ajaTkaMa U TeXHOJIOTHjama 3a Op30 IHcame
aTuTUKaNyja v yciuyra Komnasuje. Y mpousBoamy, Oparyie
Beb6morun Cepsep Crannapa Enntnon npyxa onepaTtusHe
TUMOBE ca MOTyhHOCTHMAa aIMUHHUCTpAIIH]E 32 OAP)KABAHE
aTUTUKAIFja | yCIIyra KOMIaHuje.
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Database software

Oracle WebLogic Server Standard Edition provides
programmers with tools and technologies for fast writing
applications and company services. In production, Oracle
WebLogic Server Standard Edition provides operational teams
with administration capabilities to maintain applications and
company services.

34.  Opauue Buce 1 (H ym)/ Oracle BISE 1(N UP)

Creuudukanuje
orpeme
Omnuc pynKIHje

The specifications
of the equipment

The description
of the function

Codtrep 6a3e momataka

Oracle Bl Enterprise verzija (koja se ponekad naziva Oracle
Businec Intelligence) pruza razne funkcije poslovne
inteligencije. Te se karakteristike mogu koristiti za:

Prikupite najnovije podatke iz organizacije

Podaci su predstavljeni u jednostavnom i lako-ru¢nom
formatu (kao $to su tablice i grafike)

Prenose podatke zaposlenima u organizaciji na vrijeme

Ove funkcije omogucuju organizaciji da donese bolje
odluke, poduzimaju mudre mjere i provode najefikasnije
poslovne procese.

Database software

Oracle would enterprise version (which is sometimes called
Oracle Businec Intelligence) provides various business
intelligence functions. These characteristics can be used for:

Collect the latest data from the organization

Data are presented in simple and easy-hand format (such as
tables and graphics)

Transport data to employees in the organization on time

These functions enable the organization to make better
decisions, take wise measures and implement the most efficient
business processes.
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Iectu Teo Muresmrentnu Tpancnoprau Cucremu/ Part 6 Smart Transportation
System
6.1. YBOJ

Y mipy 6osber uckopuiihema kanaurera caodbpahajae Mpesxe, modosblama OMIITHX
nepdopmancu caodpahajHor crcTeMa y CBHM CTalkbUMa, Kao U IMOIN3akha HUBOA
0e30emHOCTH caoOpahaja, KopHcTe ce HanpeaHn yrpaBJbauku CHCTEMH 3a HaATICAambe,
KOHTPOITY U yIIpaBjbamke caoOpahajHuM mporiecoM. Jean o1 HajBaXKHUjUX KOMIIOHEHTH
TaKBHX pellieha Cy CHCTEMH 32 ayTOMaTCKO YIpaBibambe cao0pahiajHOM MpexoM, KOjU ce

Ha3uBajy u Uarenurentan Tpancnoptan Cucremu (UTC).

IlenTap 3a ogpxaBarme U KOHTPOJIY caoOpahaja Hamasu ce y OKBUPY KOMILIEKCA Y

HerocpenHoj 6mam3uHu netsbe OMapcka.

Konnent UTC cuctema o0yxBaTa y OKBHPY jeAMHCTBEHE IUIaTGOpME HHTETpUCAHE
CUCTEMe 3a: HaJlrliefame caoopahaja, ynpaBibame IPOMEHILUBOM caoOpahajHom
curHanuzanujom BMC-oBuMa, KoHTpoTy Op3uHe 1 HaMeHy Kopuirhema caoOpahajHux
Tpaka, yTBphuBame BpeMEHCKHX yCiIoBa Ha caoOpahajHumiaMa u 00aBeITaBame YIeCHIKA
y caobOpahajy o \uMa (MeTeo CTaHuIle), Kamepe 3a BUJIEO Ha/l30p, ACTEKIH]y

caoOpahajuux mapamerapa (nerexktopu caodpahaja), cucreme 3a ayToMaTcKy ICTEKIH]Y
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VHIUJCHTHUX CUTYyalluja, Apyre CUCTEMe HEOIXOJHE 3a YIpaBibame caodpahajeM kao u
cUcTeM HariaTe myTapuHe. CBakM KOPHCHUK Y 3aBUCHOCTH O[] IOJEJbEHUX IIPaBa MOXKeE A

npucrymna oapeheHnM GyHKIHjaMa IEHTPATHOT CUCTEMY 3a HaJ30p U YIIpaBJbarbe.

6.2 Ilentap 3a Konutpoay U Ynpasmame Caodpahajem

Nurenurentnu TpancnoptHu Cucrem (UTC) omoryhaBa LieHTpaiHO yHpaBibambe Ha
ayTommyTeBUMa, ToOoJbIaBa caobpahajHu MPOTOK Ha MpexH, 00e30elhyje epukacHy
KOHTpOITy caoOpahajHHX mpekpiaja, omoryhasa 60py U Opky peakiujy caoopahajaor
cHCTeMa y Clly4ajy MHIMJCHTHUX CUTyalllja (HIp. 3aryniemne, He3roje U JIp.), Opxy u
00sby IUCTPUOYLIHjy HH(pOPMAaIHja O CTamby y caoOpahajy y jaBHOCTH U yTHYE Ha
MIPEBEHIIN]Y U CMambemke Opoja caoOpahajHuX He3roja.

HUTC cuctem o0yxBaTa, y OKBUPY jeTUHCTBEHE TUIAT(GOPME, HHTETPUCAHE CHCTEME 32

yrpaBJbamke caobpahajem Ha ayTomyTy.

6.1. INTRODUCTION

In order to better use the capacity of the traffic network, improve the general performance
of the traffic system in all circumstances, as well as raise the level of road safety, advanced
management systems are used to monitor, control and manage the traffic process. One of
the most important components of such solutions are systems for automatic traffic network
management, which are also called Intelligent Transport Systems (ITS).

The maintenance and traffic control centre is located within the complex in the immediate
vicinity of the Omarska interchange.

Within a single platform, the concept of ITS system includes integrated systems for:
traffic monitoring, management of variable traffic signs by VMS, speed control and purpose
of traffic lanes, determining weather conditions on roads and informing road users about
them (weather stations), CCTV cameras, detection of traffic parameters (traffic detectors),
systems for automatic detection of incidents, other systems necessary for traffic
management as well as the toll collection system. Depending on the assigned rights, each
user can access certain functions of the central monitoring and management system.

6.2. MAINTENANCE AND TRAFFIC CONTROL CENTRE

The Intelligent Transport System (ITS) enables central management on motorways,
improves traffic flows of the network, provides efficient control of traffic violations, enables
a better and faster reaction of the traffic system in case of incidents (e.g. congestion,
accidents, etc.), faster and better distribution of information on the state of traffic in the
public and affects the prevention and reduction of traffic accidents.

The ITS system includes, within a single platform, integrated traffic control systems on
the motorway.
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6.3 Hureaurentna Ysoa 3a CaoopahAJHy Onpemy/ Intelligent Introduction for

Traffic Equipment

35.  COC Teaedon (MIT)/ SOS phone (IP)

Crenudukanmje
orpemMe

Onuc pyHKIH]jE

IT 3amrtura: U166 tactatypa: Ilycx ByrToH "ca yrpahenum
MHUKPO(POHOM MUKPOGOHOM: YHUBEP3aITHA MUKPOGOH ca
TIOZICCBUM CEH3UBHUM oriceroM oA -21 mo 12 nb 3ByuHuK:
CrienyjaiHa MeMOpaHa 3a ONTHMAaJIaH KBAJTUTET 3ByKa O] 8 0
[Tojauano: Murterpucano Ilojauano 3a xiacy-/1: MaTerprcano
Kraca-/l Hamemiraja : 8 0 MakMMalTH HUBO 3BYYHOT ITPUTHCKA
(258/0,3 M): Yrpahenu 3Byunux XI110: 126 JIb 3rno6 XII15:
126 Ib @©P. 20 ° I no +70 ° L] TemnepatypHu Omcer
Cropuanua: -30 ° I go +85 ° 11 PenaTMBHOCT BIaXXHOCT: 70
95% Hamnajame: 24 - 42 BAL] / 40 BA wm 22 - 60 BAL[ /40 B
HOMIITPE]J] COC Anapm I[ount Cratron Cienche
KapakTepucThke: AHTHBanaan Juzaju BomooTnopan

Cranwuia 3a komanny anapma ca yrpaheaum COC
tepmuHaioM EE 81anMCOC, koja je nieHTpaiiHa cTaHUIa
Hommonent LlomnonenTt Anapm Anapm. COC TepMHuHAN UMa
HUHTCETrpUCAaHU 3BYYHUK Ca ayTOMAaTCKUM CMAmbCHCM 1TyMa,
mukpodonoM, JIEJ] kJbydeM 1 BEJTMKUM TyrMeToM "TJbuBe" ca
JaCHO MCTaKHYTHM cOCOM Hatmuca. [103uBHU KJbYY je
MIPOTpaMUpaH 3a AUPEKTHE [TO3UBE Ha KOHTPOIHY CTOIY -
ceaumre aucneudepa y Lollc-y, nok apyru JIE]J] Tactepu mory
nojutu pasnuaute Gynkuje. [OLC xomyHukanmja je moryha
y OWJIO KOjeM TPEHYTKY, jep HaBeJICH CUCTEM UMa ayTOMAaTCKH
CUCTEM KOMYHAITHOT cHcTeMa "CUCTeM CaMOWHHIIMjaTHHT" 32
TECTUPAHE UCIIPABHOCTH 3BYYHUKA 1 MUKPO(OHA, Ka0
HCTpaBHY KOMYHHUKANHU]jCKy Be3y. [lo3auH KoHTpoma Oyke
oMoryheHa je ""AyTOMaTCKO MO/ICIIaBAhE jaunHE 3BYKA ITyTEM
WHTEIIMTeHTHE KOHTPOJIC jaunHe 3ByKa"
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P Protection: IP66 Keyboard: Push Buton "with built-in
microphone: Universal microphone with adjustable sensitive
range from -21 to 12 DB speaker: Special membrane for
optimal sound quality from 8 6 amplifier: Integrated Class-D
Amplifier with 25 w Impedance: 8 6 Maximal sound pressure
level (25 w /0.3 m): Built-in Loudspeaker HP10: 126 DB Horn
Loudspeaker HP15: 126 DB Fr. 20 ° C to +70 ° C Temperature
range Storidia: -30 ° C to +85 ° C Relative Humidity: up to
95% Power supply: 24 - 42 VAC / 40 VA or 22 - 60 VDC / 40
W Commend SOS Alarm Point Station Next features:
Antivandal design waterproof

Command Alarm Point Station with built-in SOS terminal
EE 81ADMSOS, which is a central component Command
Alarm Point Station. The SOS terminal has an integrated
speaker with automatic noise reduction, microphone, LED key
and a large "mushroom" button with a clearly prominent
inscription sauce. The call key is programmed for direct calls to
the Control Desk - the dispatcher headquarters in the COCS,
while the second LED keys can be breastfeeding various
functions. The COCS communication is possible at any time,
as the specified system has a "System Self-Monitoring"
automated COMMEND system for testing the correctness of
the speakers and microphones, as well as the correct
communication connection. Pozdin noise control enabled by
"Automatic Volume Adjustment Via Intelligent Volume
Control”

36. JMUCATPHUAJII Ilenrpanna jeqununa/ Dispatrial Central Unit

Crenudukamnuje
orpemMe

* UII 3amrrura: U150

* [Ipenma moya: IlonukapOoHat

* MUKPO(OH: MUKPO(OH 32 eIeKTPHIHA KOHAEH3aTOP, ca
MaKCHMATHO yIaJbeHUM yIaJbEHOCTH Ol 7 M

* [Tojauano: MuaTterpucano kiace /| mojayano ca 2,5 B

* Y7a3: 3 ynasa 3a miyTtajyhe KOHTaKTe (OTKpUBambe 5
yIIa3HUX JIPKaBa)

*» Nznas: 2 penejHa uznasza (nmpekuaad 3a koHTtakT), 30 BJILL,
la

* Uzna3 nuHWje: Jla Gucte moBe3aId MOy TOOIAI ca
3BYYHHUIIIMA

* [Tokazaress no3uBa: Bumenamencku JIE/] (3enena,
LIpBEHA, TUIaBa)

* Tactarypa: Tacratypa benu no3aanHCKO OCBETIbERE, &
TacTepa 3a TUPEeKTHO Oupame ca 3 6oje - JIE]]

* IIpenoc: 16 kX3

* Pagna temneparypa: 0 © 1 go +60 ° 11
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* Orncer Temnepatype ckiaaumrema: -20 ° I no +70 °© 11

* PenatuBHa Biara: 1o 80%, 6e3 koHAeH3a1Uje

* [Iymeme:

[Toe nnm criosbHM Hamajame (20-30 BJILL)

[ToTpomma enepruje: Mak. 9 B

[Ipenopyuena nonyna: [TA30B24B

* bp3una nogaraka: 10/100 M6wur / ¢ (®YJIJI/ IBO ABO
OVYIIIEKC)

» Tumensuje (BKCBKC/): 262 x 196 k 45 mm

* Texxuna: 920 r

Jucneuepcka nenrpanna jenuaumna - CONTROL DESK
BASE TERMINAL CD 800P I, ca moro LCD ekpanom ca
128x64 nukcena, nogatao onpemsbena ca CDMI 50P HD-
Gooseneck microphone module (mukpodon) u CDHS 50 P
Handset module (cnymanumna). KanureT 3Byka ce ornena y
kpuctanHo jacHoM 16kHZ eHD 3ByKy u 13y3€THO BHCOKOM
KaImauTeTy BodyMeHa. TepMUuHaI Tocjeyje jeMMHCTBeH
karmanuteT BorymeHna on 100 dB u
,»OpenDuplex* pyHKITMOHANTHOCT 32 ,.hands free” pasroBop y
npoctopuju. OMoryheHo nojenaBame 0CBjeT/bemha TUITKU Kao
U pa3jMYUTUX CBjETIIOCHUX CHTHAJA KOjH MPEACTaBIbajy
pa3IMYUTe OTEpaTUBHE CTaTyce, Takohe omoryheHe cy u
3BY4HE HOTU(UKAIIL]E.

* [P Protection: IP50

* Front panel: Polycarbonate

* Microphone: Microphone for electrical capacitor, with a
maximum remote distance of 7 m

» Amplifier: Integrated Class D amplifier with 2.5 W

« Input: 3 inputs for floating contacts (detection of 5 input
states)

* Output: 2 relay outputs (contact switch), 30 VDC, 1 a

* Line output: To connect the doodal module with speakers

* Call indicator: multi-purpose LED (green, red, blue)

* Keyboard: White backlight keyboard, 8 direct dial buttons
with 3 colors - LED

* Transmission: 16 kHz

* Working temperature: 0 ° C to +60 ° C

* Storage temperature range: -20 °Cto +70 ° C

* Relative humidity: up to 80%, non condensation

* Charging:

PoE or external power supply (20-30 VDC)

Energy consumption: max. 9 W

Recommended offer: PA30W24V

* Data speed: 10/100 Mbit / s (full / semi-two duplex)

* Dimensions (WXVXD): 262 x 196 x 45 mm

» Weight: 920 g
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of the function

Dispatch Central Unit - Control Desk Base Terminal CD
800p I, with Mono LCD screen with 128x64 pixels, accessory
with CDMI 50P HD- Gooseneck microphone modules and
CDHS 50 P Handset modules. The sound quality is reflected in
the crystal clear 16KHz EHD sound and extremely high-
volume capacity. The terminal has a unique capacity of 100 dB
volume and "OpenDuplex" functionality for "hands free"
conversation in the room. Enabled key lighting as well as
different light signals that represent different operating statuses,
sound notifications are also enabled.

37. HII T3 Kamepe/ IP PTZ Camera

Crenudukanuje
ornpeme

Kawmepa nma cienehe kapakrepucTuke:

* Censop: 1 /2,8 "ca nporpecuBaum [IMOC-om

* O6jextuB: Bapudoxkai, 4.3-137.6 mm, ©1.4 - 4.0

O XOpHU30HTATHOM TOJBY: 58.3°-2.4°

O BepTUKAIHOM I0JbY Beka: 34.9°-1.3°

O ayroMaTtckoM (POKycCy, ayTO-HpPHUC

* Jlan / HOh: ayTOMAaTCKU MPEHOCUBU (QHITED U3
HH(ppAIPBEHOT ceYCHa

* Munumainso csetio: boja: 0.06 nyk va 30 UIPE ©1.4

O b/B: 0.008 JIYKC na 30 UPE ®1.4, 0 nyk ca
OCBETJbCHEM Ha

O Boju: 0.09 JIVKC na 50 IPE ®1.4

O Bb/B: 0.01 JIYKC na 50 UPE ®1.4, 0 myk ca UP
pacBeToM Ha

* Bpeme excriozungje: 1/66500 ¢ mo 2C

* [TAH / CJIOIIE / 300M:

O ITAH: 360 ° 6eckonauno, 0.05°-700°/c¢c

O Crnone: +20 10 -90°,0.05°-500°/¢

O 300M: 32k onTHuKH, 12K IUruTanHu, yKynHo 384k
3yMHpame

O Hamup @i, 256 COnuTe/beHH MOJI0%kKajH, CHUMAK
TypHEje, TypHeja rape,

O penocieny KOHTPOJIE, HA HHIAUKATOPY IUPEKTHUBE HA
eKpaHy, MOMoh opujeHTanuje

O IIT3-y, mocraBute HOBY naH 0 °, mojecuBy Op3uHYy 3yMa,
CyBY Op3uHy

» Kommpecuja Bugeo 3amuca: X.264 (MIIET-4 neo 10 /
ABII) ocHOBHa TMHH]a, TTIABHA U BUCOKH TPOQIIH

X.265 (MITEI-X 2. neo 2 / XEBII) I'naBau npodw,
Mortuon JIIET

* Pesonynuja: 1920x1080n (XATB 1080m) no 320x180

* Buzeo crpeaMuHT: BUIIECTPYKH, jeAHOIHEBHH TOKOBH
koHpurypamuje y X.264, X.265 u
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Mortuon JIIET

Axkuc 3unCrpeam TexHonoruja y X.264 u X.265

Bp3una u omcer okBupa ca KOHTPOIUPAHUM OKBHPOM

BBP / ABP / MBP X.264 / X.265

* [Tomemaame cimuke: Kommpecuja, 3acuheHocT, CBETIMHA,
OIITPHHA, KOHTPACT, JTOKAITHA

KonTtpact, 6ananc 6enor, KOHTpoIa eKCIIO3UIIH]je, 30HE
€KCIIO3UIIHje,

®opensuuku B/IP: JIo 120 [Ib y 3aBUCHOCTH Of] CLIEHE,
Henoruna,

Huso mHeBHOT OopaBka / HOhHE CMeHe, Malupame TOHOBA,
(uHO ToJIeNIaBamke cabor cBeTIia

[Monamame, potammja: 0 °, 180 °, TEKCT U IOKPUBAHE CIIHKE,
CJIMKA CE€ CMp3aBa

Ha I1T3-y, enekrpoHcka crabunuzanuja cnuke (EYC),
npodun cueHa, 32

[ojenmHaauHe Macke 3a MPUBATHOCT ITOJIUTOHA

* be3demnoct: 3amruTa konosa, I ¢unrparuja, XTTIICA

ugpupame, UEEE 802.1k (EATI-TJIC) A, koHTpoJIa
MPUCTYIa MpexH, JJurect

AyreHTuukanyja, mprjasa 3a IpHujaBy, HEHTPATU30BAHO
yIpaBJbamke cepTU(hUKATOM, 32 3alITUTY O] KallllbeHha ca CUIle,
notmnucaHor GupMBepa, curypHe umnene, [{puntorpadcku
kibyueBn ca DUIIC 140-2, ceprudpukoranum TTIM 2.0
moxyiuma TTIM 2.0.

* Ycnosu paga: Cratyc ypehaja: u3Ham wim uCion pagHe
TEMIIEPATYpE, OTKa3UBabE BEHTUWIIATOpa, yKIamamwe U1
azapece, ryourtak mpexe, HoBa UIT anpeca, OTKprBeHA MyXame
U paj.

EATE Cxnagumre: CHUMame Y TOKY, mopemehaj
CKITaNIITEHHa,

W / a: Tpur 3a pyke, BUPTYEITHU YHOC

[IT3: TIT3 HeBaxehwu, I1T3 nokper, [1T3 IIpedpepupann
MI0JI0KA]

Crurao, I1T3 je cnpeman, I1T3 ayromarcko 3aTBapame

3akazaHo W noHaBJkajyhe: 3aka3aH je gorahaj

Buneo: Curypan nperoc OTBOpeH, AHEBHH JIUCT / HOhHU
peXUM

* Pagnonunie: CHumame Buseo 3anuca: CJ[ kaptuna u
Mpexuu 1eo

[IperpaxkuTe U MOCT-ajapM 3a CHUMAhE CIIMKA 38 CHIMAFhE
WA TIPEHOC

IIpenocure ciuke wim Bugeo caumke: OTIL, COTIL, XTTII,
XTTIIC, Mpexa

Cxape u e-miommra

Oo6agemnireme: e-Mmani, XTTi, XTTiic, THIT u CHMII 3amka

[T3: IIT3 ITPECET, TOYPIUAH TOYP

[Toxnonar TekcTa, THEBHH JIUCT / HONHU PeXUM

BJIP MO/]
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Wp pacsera

 lumensuje: Bucuna: 241 mm

0 165 mm

* Texxuna: 3 kr

* [Ipebpojute onmuje: Jequaua 3a 00paay MamuHa
(MJILTY)

* Acucao Ananurtuka: O6jexar kiace: Jbynu, Bozuia

OumncrtuTe ycioBe: mpena3Ha JuHUja, 00jeKaT y OBOj
obnactu

o 10 cuenapuja

MerTanoaany BU3yenn3yjy OKBUpHE OKBUPE Y O0jH

[Toyuron ykibydyje / UCKIbydyje oapydja

[lepcriekTrBHA KOHHUTYpaIHja

OHBU® norahaju HajaBa MuoHa

* Atutnkanuje: AKuc AHaIUTHIC 00jeKT

Orpaja 3a 0COBHHY, IPOBUKEP OCOBUHE 3a OKpeT, OCOBUHA
3ayoraja

OTKpuBame Oce 3a BUACO KPETamhe, ayTOMAaTCKO yIIPABIbathe
2, aKTUBHO TIOTJIeNa

[Noppurka 3a muuHy wiathopmy 3a ocody Kamepe AKUC

WHcrananuja armukanuje Tpehe ctpaxe, morienajTe
Axwuc.1ioM / anar

» Kyhumre: UKO08, K10, 11166 u HO 4Kc-Ouemenn

Kyhumre kamuona (aryMHHH]jyM), TBPAO O0JIOKEHU
moJinkapOoHaT

(T111) JacHa kynona ca CxapmjgomMe TEXHOJIOTHjOM

* Memopuja: 1024 Mb PAM, 512 Mb ®nacx

* Cuara: Axuc Xurx [IoE Muncnan 1-mopt: 100-240 B All,
Mak 74 B

[MoTpomma portoanapara: Tunuuna 13,5 B (6e3 1P), max 51
B

Axuc Iloe + Muacnan 1-nopt: 100-240 B AL, max 37 B

UEEE 802.3ar tun 2 kiaca 4

[Torpomma kamepe: TunuyHa 13,5 B, mak 25 B

* Konexropu: PJ45 10BACE-T / 100BACE-TKC I1OE

PJ45 mycx-nynn nopt (MI166)

* UP pacsera: OnTuMusep ca epuKacHUM HamajameM, 850
HM Bexka JIE]L

Ca 30 B MU/ICITAH: Pacrion 190 M (623 ¢T) nnu BuIie

3aBHUCHO OJ1 CLIEHE

Ca 60 B cpeamux cpencraBa: pacmoH pacrnona 250 m (820
¢T) unu BuiIe

3aBHCHO OJI CIICHE

* Cxnaguinre: [Toaprika 3a Mutpo CJ1 / Munpo CAXL] /
Munpo CIKCII kaprute

Honpmika 3a CJ] kaptuiy 3a mudpoBame

[onpmika 3a cHIMamke Ha TOIEJHCHE HAC

* Yenosu pana: CA 30 B cpenmux cpencrasa: -30 © 1 no
50°1I[(-22° D mo 122 ° D)
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Onuc pyHkHje

The specifications
of the equipment

CA 6 0 B MUJCITAH: -50 ° LT mo 50 ° L (-58 ° ® mo 122 °
@)

Maxkcumaisa temrieparypa npema HO TC 2 (2.2.7): 74 © 11

(165 ° @)

Kontpomna TemMneparype apKTuiKe TeMIIepaType: I04eB O -
40 ° I1 (-40 ° @)

Bnaxnoct 10-100% PX (Konaensamuuja)

* Ycnoru cranuie: -40 ° 1] go 70 ° 11 (-40 ° @ mo 158 ° @)

Bnaxnoct Baznyxa 5-95% PX (6e3 konaeH3auuje)

UITIIT3 moznen Benuke 6p3uHe kamepe "AKCUC K6135-JIE
I1T3 Mpexna kamepa" ca ontumuzoBaauM VP pacserom,
XATB 1080m u 32k ontuukum 3ymoM. OntumuzoBanu NP
Moy’ 1 omoryhasa 1a HaaraeaaTe yeiioBe CMamEeHe CBETIIO 10
250 M, a "Jlurxtdunaep 2.0" pyHKIHOHATHOCT JOIPUHOCH
CIIMIY Ja OyJie jacHa M OIITpa YaK ¥ Kaja ce BUAJEUBOCT
cMmamyje. "Cxapnlome" TexHonorHja oMmoryhaBa Bam ja
Haarinenare q0 20 U3Ha XOPU30HTA Ca NCTUM KBAJTUTETOM
ciuke. Kamepa uma MoryhHOCT MacKkupama [laMuje u3 JIeJioBa
CIIMKE 32 KOjy IIPHUBATHOCT 3aXTEBa.

The camera has the following characteristics:

« Sensor: 1 /2.8 "with progressive CMOS

* Lens: varifocal, 4.3-137.6 mm, F1.4 - 4.0

About the horizontal field: 58.3°-2.4°

About the vertical field of the century: 34.9°-1.3°

About Autofocus, Auto-Iris

« day / night: automatic removable filter from infrared
cutting

* Minimum light: Color: 0.06 LUX on 30 IRE F1.4

About B/ W: 0.008 LUX at 30 IRE F1.4, 0 Lux with
lighting on

About Color: 0.09 Lux at 50 IRE F1.4

About B/W: 0.01 LUX at 50 IRE F1.4, 0 LUX with IR
lighting on

* Exposure time: 1/66500 s up to 2s

* Pan / slope / zoom:

About Pan: 360 ° infinitely, 0.05°-700 ° /s

O slope: +20t0 -90 °, 0.05°-500° /s

O zoom: 32x optical, 12x digital, total 384x zoom

O Nadir Flip, 256 preselected positions, tour recording, a
guard tour,

About the control order, on the Screen Directive Indicator,
Orientation Help

About the PTZ, set a new pan 0 °, adjustable zoom speed,
dry speed

* Video compression: H.264 (MPEG-4 Part 10 / AVC) Basic
line, main and high profiles

H.265 (MPEG-H Part 2 / HEVC) Main profile, Motion
JPEG
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* Resolution: 1920x1080p (HDTV 1080p) to 320x180

* Video streaming: multiple, single configuration streams in
H.264, H.265 and

Motion jpeg

AXis Zipstream technology in H.264 and H.265

Controlled frame speed and bandwidth

VBR /ABR / MBR H.264 / H.265

* Image adjustment: Compression, saturation, brightness,
sharpness, contrast, local

Contrast, white balance, exposure control, exposure zone,

Forensic WDR: up to 120 dB depending on the scene,
Delogina,

Living / night shift level, Tone mapping, fine adjustment of
low light

Behavior, Rotation: 0 °, 180 °, text and coverage of the
image, Image Freeze

On PTZ, electronic image stabilization (EIS), stage profile,
32

Individual masks for the privacy of the polygon

« Safety: Code protection, IP filtration, HTTPSA

Encryption, IEEE 802.1x (EAP-TLS) A, network access
control, digest

Authentication, login record, centralized certificate
management, for protection against delays from force, signed
firmware, secure boot, cryptographic keys with FIPS 140-2,
certified TPM 2.0 modules.

* Terms of operation: Device status: Above or below
operating temperatures, fan cancellation, IP address removal,
network loss, new IP address, Discovered blowing and
operation.

Edge warehouse: recording in progress, storage disorder,

I/ A: Hand trigger, virtual entry

PTZ: PTZ Invalid, PTZ Movement, PTZ Preferred position

Reached, PTZ ready, PTZ autotracking

Scheduled and recurring: an event scheduled

VIDEO: Safe transmission open, Daily / night mode

» Workshops: Video recording: SD card and network share

Search and post-alarm for capturing images for recording or
transmission

Transfer images or videos: FTP, SFTP, HTTP, HTTPS,
Network

Share and e-mail

NOTICE: E-mail, HTTP, HTTPS, TCP and SNMP trap

PTZ: PTZ Preset, Guardian Tour

Cover text, Daily / Night mode

WDR Mod

IR Lighting

* Dimensions: height: 241 mm

@ 165 mm
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» Weight: 3 kg

* Count the options: Machine processing unit (MLPU)

* Axis Analytics: Class object: people, vehicles

Clean the terms: Transitional line, facility in this area

Up to 10 scenarios

Metadata visualized with color coded frames

The polygon includes / exclude areas

Perspective configuration

Onvif Miona Alerment Events

* Applications: Axis Analytics Object

Shaft Fence, Motion Axis Provector, Axis Loatering Guard

Axis Detection for video movement, automatic control 2,
active gaze

Personal platform support for Axis Camera person

Third-party app installation, see Axis.com/acap

* Housing: IK08, IK10, TP66 and No 4x-rated

Truck housing (aluminum), hard-coated polycarbonate

(PC) Clear Dome with Sharpdome technology

* Memory: 1024 MB RAM, 512 MB Flash

» Power: Axis High Poe Midspan 1-port: 100-240 V AC,
Max 74 W

Camera consumption: typical 13.5 W (without IR), Max 51
w

Axis PoE + MIDSPAN 1-port: 100-240 VV AC, Max 37 W

IEEE 802.3AT TYPE 2 Class 4

Camera consumption: typical 13.5 W, max 25 W

* Connectors: RJ45 10BASE-T / 100BASE-TX POE

RJ45 PUSH-PULL port (IP66)

* IR Lighting: Optimizer with efficient power supply, long
century 850 Nm IR LED

With 30 W Middspan: Range 190 m (623 ft) or more

Depending on the scene

With 60 W MIDSPAN: range range 250 m (820 ft) or more

Depending on the scene

» Warehouse: Support for Micro SD / Micro SDHC / Micro
SDXC cards

Support for SD Encryption Card

Support for recording on assigned us

* Operating conditions: SA 30 W MIDSPAN: -30 ° C to 50 °
C(-22°Fto122°F)

SA 60W MIDSPAN: -50°Cto50°C (-58 °Fto 122 ° F)

Maximum temperature according to No TS 2 (2.2.7): 74° C

(165°F)

Acrctic temperature control: Starting as many as -40 ° C (-
40°F)

Humidity 10-100% RH (condensation)

» Station conditions: -40 °Ct0 70 ° C (-40 ° Fto 158 ° F)

Humidity 5-95% RH (without condensation)
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The description
of the function

IP PTZ high-speed camera model "Axis Q6135-LE PTZ
Network Camera" with optimized IR lighting, HDTV 1080p
and 32x optical zoom. The optimized IR module allows you to
monitor the conditions reduced light up to 250 m away, and
"Lightfinder 2.0" functionality contributes to the image to be
clear and sharp even when visibility is reduced. "Sharpdome™
technology allows you to monitor up to 20 "above the horizon
with the same image quality. The camera has the ability to
mask the mosque from the parts of the image for which privacy
requires.

38. Kamepa 3a npeno3naBame/ Recognition Camera

Crenudukanuje
ornpeme

Texanuke kapakrepuctuke AHITP kamepa Tarrune Bera
Cwmapt 2X/] cy:

» Kamepa uMa MHTErprcaHy jeIMHUILY Ipoliecopa Koja
onpelhyje o3Hake nuieHe, 6e3 momohu OMIIO KOT Ipyror
aHaJM3aTopa CIuKe,

* [Ipeno3HaBame TUICHITUPAHUX O3HAKA CE U3BOIHU Y
pEaTHOM BpEMEHY U TIOCTOjH MOTYhHOCT NMperno3HaBama 1
KapakTepa IUPUX JTATHHIIHNX OKYIJbamka Koje ce KOPHUCTE Ha
CTOJIOBUMA Y 3eéMJbaMa PErroHa,

» Kamepa uma MoryhHocT yTBphHBama 1 Koje cTame
MIpUIaja JIMIEHIHIM IIJJacCMaHiMa BO3HJIA,

» Kamepa omoryhagsa mpemno3HaBame ayToMaTcke
perucrpanyje u 1aHa u Hohu. Mima nHpanpBeHn WITyMHHATOD
KOJH je HHTETPUCaH ca KyhnmTeM kamepe (CrieKTap HHje
BUJIJbUB JbY/IUMA),

» Kamepa Bam omoryhasa ja unpeHTuduxyjere
perucTpanyoHe 0O3HaKe BO3MIIA HA MUHUMYM jelTHE Tpake u
MMa MOT'YhHOCT OTKpUBamba PEerucTapcKux Tabmauna u 2
caoOpahajHe Tpake,

* NIPETIO3HABahE O3HAKA JIMIICHIIEC e OJ[BHja 0€3 CIIOJbHOT
okuava (OKuIay),

* V uHTerprucaHoM Kyhumry kamepe Hajuasu ce kamepa 3a
CHUMame nHdpapeHux (1pHo-0enux) dhotorpaduja u 6oja,
KBAJIUTET KOjU BaM oMoryhasa aa pasnukyjere cate, 60ja u
Mapke,

» MakcuMaiiHa Op3rHa OTKpHBama caobpahaja je xo 250 kM
/ X,

+ Kamepa npyxa KOHCTaHTHY BHIECO HAI30p y PEATTHOM
BpeMeHy ca 0ojom ciuke. Popmart Buaeo Haazopa je PTCII,

» Kyhumre kamepe 3a/10B0spaBa KpUTEPHjyM OTIIOPHOCTH
NI168 3a npaimHy 1 TEUHOCT,

* Pan je moapikan y TemmiepatypHoM orcery of -40 © I mo +
60 ° L1,
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Omnuc pyHKIHje

The specifications
of the equipment

* ['maBHa pe3omnymyja coYrBa Kamepe, Koja aje LpHy U Oerry
CJINKY BO3HJIA €A JACHO BUJIJBHBOM JIMLIEHIIOM je 2560k2048
MTUKCena,

* Pe3osnynja momohne coumnBa 3a momohHe kamepe, Koja
Jlaje mupy CIMKy Bo3wia y 60ju je 1920k1200 mukcena,

» AHII xamepa uma Hajmame 8 ['b uarepae CJ1 meMopuje ca
OMLKjOM Tpoimpema Ha 64 ['b, mTo Bam omoryhasa na
CHUMMTE CKJIQJIUIITEHhE T0/1aTaka y ClIy4ajy IpHBPEMEHOT
ryouTKa KoMyHHKanuje (nHcrananuja u ksagpatr CCJl-ay
1Th),

» AHIT xamepa je UI1 gaseuHCKHM yripaBbad,

» Kamepa Hynu EtxepreT komyHukanuja 10/100/1000
BACULI-T u PC485 unrepdejc,

» Kamepa uma moryhsnoct unterpucama JITE monema uim
I'TIC mozayna ako je morpedHO, aKko je TOTpeOHO, aKo je
noTpebHO, aKo je moTpedHo,

» Kamepe ncniymanajy cienehe CP cranmapne: EH50293 o
eJIeKTpoMarHeTHoj kommnatuominoctd, PoXC, Pen, I1E, P
®nacx UEILL 62471,

» Kamepa uma pyHKIHjy CHHXpOHU3AIM]j€ BpEMEHA Y
nopehewy ca HTII cepBepom,

» Kamepa xopuctu podycHe KOHEKTOpe KOjU ce MOTY JIaKO
MPUYBPCTHTH WK UCKJBYYHTH 03 asnara,

» OpprkaBame KaMepe ce CBOIU Ha IePHOTUIHO YHIITNeHhe
CIIOJEHOT KyhuIlTa 1 cTakia.

AHIIP LIAM Mognen Tartune Bera Cmapt 2X]1 nu3zajaupan
je 3a CIoJbHY MHCTaJAIN]y, Kao U Jia paid y CBUM BPEMEHCKUM
ycnoBuMa. J{M3ajHUpaH je 3a yrpaamy Ha opTaje, cTy0oBe u
paxn 24 cata /7 nana y HeleJbU.

Tarrune BEI'A CMAPT 2X]1 kamepe omoryhasajy na ce
TOJIaIK MPOITHPY Ha MaKCUMaITHO 2 caoOpahajHe Tpake, anu
300T KapakTepa Ha BpXY HIMPET JIATHHCKOT CKyTia, KOju Opoj y
perucTpalrju peruoHa He Ipenopydyje ynorpely jenHe
Kamepe 3a o0e kace. MakcumanHa Op3rHA OTKpHBarba BO3HIIa
je 10 250 xm / x. CHUMame je Moryhe y o0a cMepa u moj
YIIIOM.

Technical characteristics ANPR camera TATTILE VEGA
SMART 2HD are:

* The camera has an integrated processor unit that
determines the license marks, without the help of any other
image analyzer,

* Recognizing the licensed tags is performed in real time and
there is a possibility of recognition and character of the wider
Latin gatherings used on the tables in the countries of the
region,

* The camera has the possibility of determining and which
condition belongs to the license placements of the vehicle,
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The description
of the function

* The camera allows automatic registration and day and night
recognition. Has an infrared illuminator that is integrated with
camera housing (spectrum is not visible to people),

* The camera allows you to identify the vehicle registration
marks to a minimum of one tape and has the ability to detect
license plates and 2 traffic strips,

* License tag recognition takes place without an external
trigger (trigger),

* In the integrated camera housing, there is a camera for
recording infrared (black and white) photos and color, quality
that allows you to distinguish hours, color and brand vehicles,

* The maximum traffic detection speed is up to 250 km/ h,

* The camera provides constant video surveillance in real
time with image color. Video surveillance format is RTSP,

» Camera housing meets the resistance criterion of IP68 for
dust and liquid,

» Work is supported in the temperature range from -40°C to
+60°C,

* The main resolution of the camera lens, which gives a
black and white vehicle image with a clearly visible license is
2560x2048 pixels,

* The resolution of the assistable camera lens, which gives a
wider image of the color vehicle is 1920x1200 pixels,

» The ANP camera has at least 8 GB internal SD memory
with an extension option to 64 GB, which allows you to
capture data storage in the event of a temporary loss of
communication (installation and SSD failure to 1TB),

» The ANP camera is the IP remote control,

* The camera provides Ethernet communication 10/100/1000
Basic-T and RS485 interface,

* The camera has the ability to integrate the LTE Modem or
GPS module if necessary,

 Cameras meet the following EN standards: EN50293 on
electromagnetic compatibility, RoHS, red, CE, IR flash IEC
62471,

* The camera has a time synchronization function compared
to the NTP server,

* The camera uses robust connectors that can be easily
attached to or off without tools,

* The camera maintenance is reduced to periodic cleaning of
the external housing and glass.

AnPr Cam Model Tattile Vega Smart 2HD is designed for
external installation, as well as to work in all weather
conditions. It is designed for installation on portals, pillars and
work 24 hours / 7 days a week.

Tattile Vega Smart 2HD cameras allow data to expand to a
maximum of 2 traffic lanes, but due to the ouse character of the

wider Latin gathering, which number in the registration of the
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region does not recommend using one camera for both casses.
The maximum vehicle detection speed is up to 250 km / h.
Recording is possible in both directions and at an angle.

39. Kamepa 3a oTkpuBame cutyanuja nnuuaenta/ Camera for detecting

incident situations

Crenudukarnuje
orpeme

Kamepa nma crenehe kapakreprcTHke:

* Cenzop: 1/2.8 "PI'b LIMOC nporpecrBHO CKEHHPabHE

* O0jexTuB: Bapuokarau, UP kopurosan, [1C-HOCau

2 MII (16:9):

2,8-8,5 mm, 1,2

XopuzoHTaHO noswe: 102 ° -40 °

Beptukanuo noswe: 58 © -22 °

U-11C JIEH

* IaH/HONh: ayTOMATCKH YKJIOHHBH QHITEp 3a HHPpAIPBEHO
ceucme

* Munnmaisna ocBetsbeHocT: XJITB 1080m 25/30 ®IIC ca
¢dopenznukuM BJIP-oM u JIurxtpunaep-om:

Boja: 0,05 JIVKC, 1I/B: 0,01 JIYKC na 50 UPE, ®1,2

XATB 1080m 50/60 ¢rc ca Jlurxtdunaep:

Boja: 0.1 JIyk, b/B: 0.02 JIyk na 50 UPE, ®1.2

XJATB 1080m 100/120 cric:

Boja: 0,2 nykca, /6: 0,04 nmykca npu 50 UPE, ®1,2

0 myk ca P ocBeTsbemeM Ha

* Bpeme excriozungje: 1/125000 mo 2 ¢

* Buneo xomnpecuja: X.264 (MIIEI-4 ITapt 10 / ABILI),
IJIABHYU, OCHOBHH U BUCOKH Ipo(uin

X.265 (MITEI-X neo 2 / XEBL) I'maBHu nipodwn

MoTHoH jrer

* bpauna mrrana: 1o 100/120 ®IIC (50/60 X3) y 1080m (6e3
B/IP)

* Pesomymmja: XITB 1080m 100/120 ¢mc (6e3 BJP):
19201080 mo 160k90

XJATB 1080m 50/60 ¢mc (6e3 BJP): 1920k1080 mo 160x90

XJATB 1080m 25/30 ¢pue (BAP): 1920x1080 mo 160x90

* Brzeo cTpUMUHT: BUIIECTPYKH, [TOjSIMHAYHO MOJCCUBU
TOKOBH y X.264, X.265 u

MoTHOH jrer

Axkuc 3urncrpeam TexHojdoruja y X.264 u X.265

KonTposucana Op3uHa Kajpa 1 MpOIyCHH OIICET

BBP / ABP / MBP X.264 / X.265, unnukaTop BUACO
CTPUMOBambHAa
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* [logemasame cnuke: 3acuheme, KOHTPACT, OCBETIHEHOCT,
omrrpuHa, popensnuku B/IP: no 120 nb y 3aBucHoCTH 01
creHe, 6ananc Oeror, THEBHO CBETIIO, JHEBHU OOpaBak,

Manupame TOHOBA, JIOKAJTHA KOHTPACT, PEXKUM
€KCITO3UIIH]je, 30Ha SKCIIO3HIIN]E,

Onuc, EnektpoHcka crabmim3anyja ciuke, bapen
JUCTOpP3Hja

Kopeknuja, xomnpecuja, potauuja: ayromoou, 0 °, 90 ©,
180 °, 270 °,

JuHAMIYKO IOKPHUBA-E TEKCTA M CIIUKE, TOJIUTOH MacKa 3a
MIPUBATHOCT, IIPECITUKABAIHE

CITIKA

[Ipodunu crieHe: @opeH3NYKH, )KUBAXHH, TIPETIIE/
caobpahaja

* [Tan / Tunt / 3ym: qurutanau [1T3, I1T3 apajsep [1T3
(ITEJILIO I yHanpen MHCTAIUPaH)

* Ayamo Hag30p: ABOCMEPHU, ITyHHU TYTUIEKC

* Aynno koaupame: 24-6out JITIIM, AALL-JILT 8/16 /
32/44,1 /48 KX3, I'.711 [1LIM 8 KX3,

I'.726 AJIILM 8 KX3, Omyc 8/16/48 kX3 Ilonecusa 6p3uHa
ouToBa

Aynuo ynaz/usnas: ynaa3 3a ClioJbHU MUKPO(OH, TUHHU]CKH
yJa3, TUTUTATHHU MPCTEH Ca MPCTCHOM

CHara, 6anancupanu MUKpOoQOH, OaTaHCUPaHH yJIas3,
ayTOMAaTCKO T0javyame

KonTpona, muHeapuu usnas, 24-0MTHa aJi/1a-KOHBEP3Kja

* be3beqHocT: Yna3 3a ciosbHE MUKPO(DOH, JIMHU]CKH YyIia3,
JUTUTAJIHA yJia3 ca IPCTCHOM

CHara, 6anancupanu MUKpoGoH, OaJaHCHpaHU yJas,
ayTOMAaTCKO I0javame

KonTpona, muHeapHu nsina3s, 24-0MTHA aJi/1a-KOHBEP3Kja

» KonTpoute ekpaHa: yia3 3a criojbHH MUKPO(DOH, JTHHUJCKA
yla3, TUTUTATHA TPCTEH ca IPCTEHOM

CHara, 6anancupanu MUKpodoH, OaJaHCUpaHU yJas,
ayTOMaTCKO I10jayarbe, JMHeapHH n3iIa3

24-6utHa koHBep3Hja ornaca/na, U-1IC mopt
(xommnatubunan ca I1-Upuc u J1{-Mpuc), ycnopapame

[IIupok TMHAMUYKH OICET

WupnkaTop BUAEO CTPUMOBAbA

* YcroBH paia: AHAIUTHKA, CIIOJBHU YIIa3, CIIOJEHU yiia3
1o HaJ;30poM, ckiaauite MBuna

Horabhaju, Buptyennu ynaszu mpeko AllM-ja

* Aynuno: JleTekmuja 3Byka

* Cratyc ypehaja: M3nan panHe Temreparype, H3Ha] WA
UCTOJ paJHe TeMIIepaType, OTBOPEHO KyNHUIITe, OTBOPEHO
kyhumre, UIT anpeca, m3rydseena mpeska, Hosa UIT agpeca,
Opaina 3amrTrTa, ['perika 3a npeBue, CKIaIUIITCHE

CucreM cripemaH, yHyTap pajgHe TeMIepaType
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Enre Bapexoyce: CHuMame y ToKy, mopemehaj
CKJIAJININTEHHa

W/O: lurutanau yna3, pydHu OKHIad, BAPTYEITHH yJia3

[IT3: I1T3 neBaxehw, I1T3 nokpet, nocturayt [1T3
VHarpen nojenienu nonoxaj, IT3 cnpeman

[Tnanupanu u noHaBskajyhu: 3aka3zaHu qorahaj

* Buneo: be3bengan mpeHoc 0TBOpeH

* Onepauyje: Bugeo cuumame: CJl kapTuLa U Jesbeme
Mpexe

[Ipenecure cnuke nnn Buaeo 3anuce: OTIL, COTIL, XTTII,
XTTIIC, mpexa

[Tonenwte U nomampUTe MEjI

[Iperpara u mocT-anapM 3a CHUMamb€ CIMKA 32 CHUMAHhE HIIH
IPeHoC

OBABEIITEWE: E-maun, XTTIIL, XTTIIC, THIT u CHMII
Tpan

[IT3: IIT3 ITPECET, CTAPT / CTOII T'YAPZ TOYP

[ToxpuBame TekcTa, eKCTEPHO aKTHBHPAE H3J1a3a,
PENPOAYKITHja 3BYYHOT KIIUIIA, 3yMHUpambe, Ieunju pexum, [1T3
KOHTpOJIa

* umensuje: 201 x 179 k 494 mm

* Texxuna: 6965 r

* U36pojre onmuje:

O jenuHUIM 32 MAIIMHCKO yueme (MIIITY)

o Jemunauia 3a oopaxy axyookor yuema (JAJIITY)

» Akuc AnTurtuna objexra: Kitace o6jekara: Jbyau, Bo3mia

OumncTuTe MOjMOBE: TIpeNa3ak JuHHje, 00jeKaT y 00IacTu

Jo 10 cuenapuja

Mertanoaany BU3yeInM30BaHd OKBUpHUMa KOJUPaHUM 0ojaMa

[Tosmron ykibyuyje/uckibydyje 00nacTu

Konguryparuja nmepcrekTuse

OnBu¢ Muona norahaju ynozopema

[Ipumene: Axuc Aramutuic O6jenT

Orpana ocoBuHe, [IpoBeKTOp OCOBHHE TIOKPETA, 3aIlITUTA O]
Jloatepunr Oca

OcoBuHA 32 BUJEO JICTEKIIN]Y, ayTOMaTCKa KOHTpOa 2,
AKTHBHU KOHCHjEPXK

[Monpika 3a muuHy maThopmy 3a ocody Akwuc I{amepa

WHcrananuja ammkanuje Tpehe ctpane, morienajte
Axuc.iroM/anar

* Kyhumre: UI166, U167 u 6e3 K10 otnmopHOCTH Ha
yhapue

AnymunujyMcKa Kyhumra

BeatxepCueng ca npHAM IpeMa3oM IPOTHUB Cjaja

Boja: bema HIIC ca 1002-b

[poBamau npekumay anapma

* Memopwuja: 2048 Mb PAM, 1024 Mb ®iacx

» Hammajame: Hamajame npexo Erxepuera UEEE 802.3at
Tun 2 Knaca 4, makc. 25,5 B,
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Omnuc pyHKIHje

The specifications
of the equipment

* O6uuno 13,7 B

* Konexropu: 3amtuhenu PJ45 10bace-T / 100BACE-TKC /
1000BACE-T I1IOE

N/O: 6-tuHCKH 2,5 MM TepMHUHAIHU OJIOK 32 YETHPH ITOpPE

et un / Oyr3U (12 B JI1] u3na3, makcumaiHo ontepeheme
50 MA). /IBa ot

[TopToBM ce MOTY HaTICIATH.

PC485 / PC422, 2 xom, 2 1103, ITyHH AYIUIEKC, TEPMUHAIHU
610k 3,5 mm MULL / munujcku ynas, 3,5 MM

* P ocBetsbeme: ontummuzoBano ca [Toep-Eddentc Enr,
nyrorpajaa 850 Hv WP JIE]]

Onmncer gomera 60 M (196 ¢T) niu BHIe y 3aBUCHOCTH 01
CIICHE

Cxnagumreme: [Togpurka 3a Mutpo CI / Munpo CIXI] /
Munpo CAKCI] kaptuie

[Monpuika 3a mmdposame CH kapTuie

[Noapmika 3a cHIMame 3a oJeJbeHEe HaM

* Pamam yenmosu: -40 °L1 mo 60 °I1 (-40 °® no 140 °®D) on
IIoE

MaxkcumanHa Temneparypa npema Hema TC 2 (2.2.7): 74 °©
L1 (165 ° @)

Bnaxnoct 10-100% PX (xonaensamuja)

* YcnoBu cknagumtema: -40 °© I mo 65 © 11 (-40 ° @ no
149 ° @)

Bnaxknoct 5-95% PX (6e3 konneH3anuje)

AID kamera "Axis Q1615-LE MK III MreZna kamera" ima
izvanrednu kvalitetu slike i video performanse, koji sa odli¢nim
hardverskim performansima donosi savr§enu platformu za
analitiku, na osnovu umjetne inteligencije i "dubokog ucenja".
Fiksna kamera sa funkcionalno$¢éu "Q line" donosi inovativan
"Dvostruki ¢ipset" za nijansiran i odli¢nu klasifikaciju
objekata. Ovaj napredni hardver nudi jedinstvenu priliku za
implementaciju aplikacija "trece strane" na osnovu "dubokog
ucenja". "Dual Cipset" takode omogucéava "ugradeni" "Axis
Analitic Analitic" za razlikovanje biciklista, automobila,
autobusa, kamiona itd.

The camera has the following characteristics:

* Sensor: 1 /2.8 "Progressive scan RGB CMOS

« Lens: varifocal, IR corrected, CS-bracket

2 MP (16: 9):

2.8-8.5 mm, F1.2

Horizontal field: 102 ° -40 °

Vertical field: 58 © -22 °

I-CS LEN

* day / night: automatic removable filter from infrared
cutting

« Minimum brightness: HDTV 1080p 25/30 FPS with
forensic WDR and Lightfinder:
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Color: 0.05 LUX, B/W: 0.01 LUX at 50 IRE, F1.2

HDTYV 1080p 50/60 FPS with Lightfinder:

Color: 0.1 Lux, B/W: 0.02 Lux at 50 IRE, F1.2

HDTV 1080p 100/120 fps:

Color: 0.2 lux, b /w: 0.04 lux at 50 IRE, F1.2

0 lux with IR lighting at

* Exposure time: 1/125000 to 2 s

* Video compression: H.264 (MPEG-4 Part 10 / AVC),
main, basic and high profiles

H.265 (MPEG-H Part 2 / HEVC) Main profile

Motion jpeg

» Staff speed: up to 100/120 FPS (50/60 Hz) in 1080p
(without WDR)

* Resolution: HDTV 1080p 100/120 FPS (without WDR):
1920x1080 to 160x90

HDTV 1080p 50/60 FPS (without WDR): 1920x1080 to
160x90

HDTV 1080p 25/30 FPS (WDR): 1920x1080 to 160x90

* Video streaming: multiple, individually adjustable streams
in H.264, H.265 and

Motion jpeg

Axis Zipstream technology in H.264 and H.265

Controlled frame speed and bandwidth

VBR/ABR /MBR H.264 / H.265, Video streaming
indicator

* Image adjustment: Saturation, contrast, brightness,
sharpness, forensic WDR: up to 120 dB depending on the
stage, white balance, daylight, daypiece,

Tone mapping, local contrast, exposure regime, exposure
Zone,

Description, Electronic image stabilization, Barrel distortion

Correction, Compression, Rotation: Car, 0 °, 90 °, 180 °,
270 °,

Dynamic text and image covering, polygon mask for
privacy, mirroring

picture

Scene Profiles: Forensic, vibrant, traffic review

* Pan / Tilt / zoom: Digital PTZ, PTZ driver PTZ (PELCO D
preinstalled)

* Audio surveillance: two-way, full duplex

* Audio encoding: 24bit LPCM, AAC-LC 8/16 / 32/44.1/ 48
KHz, G.711 PCM 8 KHz,

G.726 ADPCM 8 KHz, Opus 8/16/48 kHz Adjustable bit
rate

* Audio input / output: external microphone input, line input,
digital ringlet with ring

Power, balanced microphone, balanced input, automatic gain

Control, linear output, 24-bit ad / da-conversion
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« Safety: External microphone inlet, line input, digital input
with ring

Power, balanced microphone, balanced input, automatic gain

Control, linear output, 24-bit ad / da-conversion

* Display controls: External microphone inlet, line input,
digital ring with ring

Power, balanced microphone, balanced input, automatic
reinforcement, linear output

24-bit ad / da-conversion, I-CS port (compatible with P-Iris
and DC-Iris), slowing down

Wide dynamic range

Video streaming indicator

* Operating conditions: Analytics, external entry, supervised
external entrance, Ivica storage

Events, virtual entrances through API

* Audio: Sound detection

* Device status: Above the operating temperature, above or
below the operating temperature, open case, open housing, IP
address, Network lost, New IP address, Oral Protection, Fault
for overlooking, storage

System ready, within the operating temperature

Edge Warehouse: Recording in progress, storage disorder

I / O: Digital input, hand trigger, virtual entry

PTZ: PTZ Invalid, PTZ movement, reached PTZ pre-set
position, PTZ ready

Scheduled and recurring: an event scheduled

* Video: Safe transmission open

* Operations: Video recording: SD card and network share

Transfer images or videos: FTP, SFTP, HTTP, HTTPS,
Network

Share and e-mail

Search and post-alarm for capturing images for recording or
transmission

NOTICE: E-mail, HTTP, HTTPS, TCP and SNMP trap

PTZ: PTZ PRESET, START / STOP GUARD TOUR

Covering text, external output activation, Play sound clip,
zoom, children's mode, PTZ control

* Dimensions: 201 x 179 x 494 mm

» Weight: 6965 g

* Count the options:

About the Machine Learning Unit (MLPU)

0 Unit for deep learning processing (DLPU)

* Axis Antigtica of the facility: Object classes: People,
vehicles

Clean the terms: crossing the line, object in area

Up to 10 scenarios

Metadata visualized with color coded frames

The polygon includes / exclude areas

Perspective configuration
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The description
of the function

Onvif Miona Alerment Events

* Applications: Axis Analytics Object

Shaft Fence, Motion Axis Provector, Axis Loatering Guard

Video detection axle, automatic control 2, active concierge

Personal platform support for Axis Camera person

Third-party app installation, see Axis.com/acap

* Case: IP66, IP67 and no 4x-rated IK10 shock resistant

Aluminum housings

WeatherSield with black coating against shine

Color: White NCS with 1002-BZI (12 V DC output,
maximum load 50 mA). Two of

Ports can be monitored.

RS485 / RS422, 2 pcs, 2 pos, full duplex, terminal block 3.5
mm MIC / line in, 3.5 mm

* IR Lighting: Optimized with Power-Effects Ent, Long-
lasting 850 Nm IR LED

Range range 60 m (196 ft) or more depending on the scene

Storage: Support for Micro SD / Micro SDHC / Micro
SDXC cards

SD card encryption support

Support for recording for assigned us

» Working conditions: -40°Ct0 60° C (-40 ° Fto 140 ° F)
from PoE

Maximum temperature according to Nema TS 2 (2.2.7): 74 °
C(165°F)

Humidity 10-100% RH (condensation)

» Storage conditions: -40 ° C t0 65 ° C (-40 ° Fto 149 ° F)

Humidity 5-95% RH (without condensation)

An alarm switch intrusion

* Memory: 2048 MB RAM, 1024 MB Flash

* Power: Power via Ethernet IEEE 802.3at Type 2 Class 4,
max. 25.5 W,

* Typically 13.7 W

* Connectors: Shielded RJ45 10Base-T / 100BASE-TX /
1000BASE-T POE

I/ O: 6-pin 2.5 mm Terminal block for four pores

Get in/ Out

AID Camera "AXIS Q1615-LE MK |1l network camera" has
an outstanding image quality and video performance, which
with excellent hardware performance brings a perfect platform
for analytics, based on artificial intelligence and "deep
learning". A fixed camera with the functionality "Q LINE"
brings an innovative "double chipset" for a nuanced and
excellent classification of objects. This advanced hardware
offers a unique opportunity for the implementation of the
"Third Party" application based on "deep learning". "Dual
chipset™ also allows "embedded" "Axis Anitic Anitic" to
distinguish cyclists, cars, buses, trucks, etc.
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40.  Cepsep 3a oTKpuBame nHIuaAenTa/ Incident detection server

Crenudukarnuje
orpeme

Cepgep 3a OTKpUBamke HHIUICHTA

[NonprxaBa 8-kaHaATHY OTKpPHBabe BHJEO 3aIHCa;

Humensuje: 1lun / 2Y, craHIapJHA TUI CTaNaK;

Buneo yna3z: 100 / 1000m ETxeprer mopr.

Panuu nanon: ALl 100 ~ 240B / 50 ~ 60X3

HuTepdejc: 100 / 1000m Etxeprer [opt, YCB2.0, [1C / 2,
UTHI.

[Noka3zatespu 3amTnTe )XUBOTHE cpeanHe: Temmeparypa: 0 ~
40 ° 10, Bmaxxaoct: 10 ~ 85% Ha 40 ° L1;

OTtxpuBame caoOpahajHUX He3roja:

[Tapxunr: Bo3wuiio je 3aycTtaBibeHO y MOAPYY]jy AETEKIH]E, a
CTOIIa OTKpHBamba je >95%;

Perporpane: Bo3wio ce Bo3u y cynpoTHOM cMepy y o01acTu
JeTeKIje, a CToNa OTKpHBama je >95%;

[emamu: Y obacti geTeKLuje MocToje Memany, a CTona
OTKpHUBama je >95%;

3arymeme caobpahaja: {y:xuHa pena Bo3uiia y 30HH
JieTeKIIMje mpelia3y OCTaBJbEHH TIpar, a CTora oTkpuha je
>95%;

Pacemmenu objextu: IlocToje pacyTy miv mapaboTnIHu
00jeKTH y 00JIacT! IETEKIHje, a TAYHOCT OTKPUBama je >95%;

[Nonazak Bo3uia: BO3WIIO je W3BaH HOPMAJIHOT pacloHa
BOXKH€, 2 TAYHOCT OTKpUBama je >95%.

OTtkpuBame caobpahajHuX ycioBa:

Henpekunytn: mpoTok caobpahaja je HecMeTaHo, a cTorna
OTKpHBama je >95%;

CarypartuoH: [Iporok caoOpahaja noctmxe crame
3acuheHOoCTH, Op3HHa MMOKPeTa BO3MIIA 3HAYAjHO OTajia
(mpumaroau mpar), a TAYHOCT OTKpHBama je >95%;

Cxyddne: Bo3una cy npeHarpmnana, a YMHU ce 1a je
caoOpahaj cTBOpeH y pely  3ayCTaBJba ce€ IOK Xo/a. TayHOCT
OTKpHBama je >95%.

OTkpuBame napameTapa caodpahaja:

[Iporok: OTkpuBameM Opoja Bo3MiIa y CBakoM 0apy Ha
MpecjeK, TAYHOCT OTKpHUBama je >95%;

Bp3una Bo3una: TaunocT nerekumje je >95% oTKkpuBame
CBake Op3WHE BO3MIIA Y JIEINY;

Tun Bo3wna: Tunosu Bo3wia Y cBakoj Oapy Ha TPKHUIITAMA
3a OTKpUBam-E: BeJIMKa (Iy>)kuHa Bo3uia = 9,5m), cpeama (5,5
M) JlykuHa Bo3uia <9,5 m), maina (JyKuHa Bo3wia = 5,5M),
Ta4YHOCT OTKpHBama > 90 M), TAYHOCT OTKpUBama > 90%);

[Ipoceuna 6p3una: OTKpUBame MpoceyHe OP3UHE BO3UIIA Y
CBakoj 06apy Ha OeJbKY, TAYHOCT OTKPHBama je >95%;

Cromna 3ay3eroctu: [Ipoceyno Bpeme 3ay3eTo cBaku 0ap Ha
OJIEJbKY 32 OTKPUBAME (IyKHUHA MPecjeKa CTATUCTHIKOT
BpeMeHa nojiecuBa ce o 10-ux no 15 muH), a TauHOCT
OTKpHBama je >95%);

~142 ~



Onuc pyHKIHje

The specifications
of the equipment

Hanpenax: [Ipoceuan Hampenak cBakor 0apa Ha 0JIeJbKY 3a
OTKpHUBame (Jy)KHHa ITpeceka 3a CTATHCTHKY IT0JIECHBA Ce O]l
10-ux ;1o 15 MuH), a TAYHOCT AeTeKIHje je >95.

OTKpuBa aHOMAJTHj€ Tpe HETO IITO CE TOTOAN HHINACHTH
Kako Ou ce cMamnim caoopahajae Hecpehe u MoOosbIIATH
CUTYpHOCT y caoOpahajy

OTkpuBa UM y TYHEIHMAa J1a 1000JbIIAjy CUTYPHOCT U
CIIpe4aBajy rmospeie win omreheme

OTkpuBa najueHe 00jeKTe, Melrake U MapKUHT KPUBUIHA
Jieia Kako Ou ce cripedrio cynapuiie, Hecpehe u moBpene

OTKpriBa HENPABUIIHY ITPOMEHY Tpake BO3uJa Koja he mako
n3a3BaTh caoOpahajae Hecpehe

OTKpuBa BHIIIE IPYTUX HHIUACHATA, YKIBYTIyjyhu pag Ha
yTY, 3aryuemny, nzahjure u3 rpake, Bozehn y norpemnHom
cMepy UT/.

Incident detection server

Supports 8-channel video detection;

Dimensions: 1in / 2u, standard rack type;

Video input: 100/1000m Ethernet port.

Work voltage: AC 100 ~ 240V / 50 ~ 60Hz

Interface: 100/1000m Ethernet port, USB2.0, PS / 2, etc.

Environmental indicators: temperature: 0 ~ 40 ° C,
Humidity: 10 ~ 85% at 40 ° C;

Detection of traffic accidents:

Parking: The vehicle was stopped in the detection area, and
the detection rate is >95%;

Retrograde: The vehicle is driven in the opposite direction in
the field of detection, and the detection rate is >95%;

Pedestrians: In the field of detection, there is pedestrians,
and the detection rate is >95%;

Traffic congestion: The length of the vehicle row in the
detection zone exceeds the placed threshold, and the discovery
rate is >95%;

Displaced objects: There are bulk or parabolic objects in the
field of detection, and the accuracy of detection is >95%;

Departure of the vehicle: The vehicle is out of normal
driving range, and the detection accuracy is >95%.

Detection of traffic conditions:

Uninterrupted: Traffic flow is unobstructed, and the
detection rate is >95%;

Saturation: The traffic flow reaches the state of saturation,
the vehicle movement rate declines significantly (adjust the
threshold), and the detection accuracy is >95%;

Shuffle: Vehicles are overcrowded, and traffic seems to be
created in order and stops while walking. The accuracy of
detection is >95%.

Traffic parameters detection:
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The description
of the function

Flow: by detecting the number of vehicles in each bar on the
cross section, the detection accuracy is >95%;

Vehicle speed: detection accuracy is >95% detection of each
vehicle speed in the section;

Vehicle type: Vehicle types in each bar on detection
markets: large (vehicle length = 9.5m), medium (5.5m)
vehicle length <9.5 m), small (vehicle length = 5.5m),
accuracy of detection > 90%;

Average speed: detecting the average vehicle speed in each
bar on the section, detection accuracy is >95%;

Occupancy rate: The average time busy of each bar on the
detection section (the length of the statistical time cross section
is adjustable from 10s to 15min), and the accuracy of detection
1S >95%;

Progress: The average progress of each bar on the detection
section (the length of the statistical time cross section is
adjustable from 10s to 15min), and the detection accuracy is
>95.

Reveals anomalies before incidents occur in order to reduce
traffic accidents and improve traffic safety

Detects smoke in tunnels to improve security and prevent
injury or damage

Reveals the fallen objects, pedestrians and parking offenses
to prevent collisions, accidents and injuries

Reveals an improper change of vehicle strip that will easily
cause traffic accidents

Reveals more other incidents, including the work on the
road, congestion, exit the strip, driving in the wrong direction,
etc.

41.  Cucremcku cucteM Buaeo Haa3opa/ Video surveillance System Server

Crierudukarje
orpeme

CucTeMCKH CUCTEM BUEO Hall30pa

Onepatuau cucteM: Bunaosc2016 Cepsep CtannapaHu
OTIepaTHBHHU CHCTEM IITH Beha Bep3uja, HeorpaHnIeHa JJ03BoJa
KoMmmaHuje; Moxe HCTOBPEMEHO J1a TIOJ[pKaBa JTMHK U
BMBAPE Texunonorujy;

HITY: 8-ope mponecop Unten KCEOH cepuje, rnaBHa
¢dpekBennmja HHje HImKa o 2.0 I'X3;

Wupycrpujcka cranmapana yrpaleHa upera cyrncTaHia 3a
YBPCTH AWUCK KOJH C€ MOXKE 3aMCHUTH 0€3 UCKJbydnBama; Mory
C€ MHCTAJIUPATH 8 YBPCTHUX JUCKOBA;

PAN/] penynnannuja: Matnana mioda uaterpuiie PANJI
hyHKIHjY;

Cxnagumreme: 2 cucteMcku auck ca >200I'b CAC CCJLJ
yBpcTUM auckoBuMa, PAWUJI1 penyHmaHujoM;

2 nonaraka aucka >1Th CATA XJI/I, PAWUJI1
PEeAYHIaHTHOCT;
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The description
of the function

Mewmopwuja: >64I'b I/IP4 Mmemopuja, moapIika mpommpemha
1o 512T'B;

PAM: >64I'b 1/IP4 PAM, npommpuso Ha 512I'b;

OnpemMibeH He3aBHCHUM MOHUTOPOM (19-uHunu JILIJ]
MOHHUTOD), CTAaHIAApIHA TaCTaTypa, MU

Mpexna kaprurna: >2 I'E ['uradbut ETxepHeTt mopr;

[ToyzmaHocT: Hanajame, BEHTHIIATOP, MOJIPIIKA TBPAOT
qucka [loapiika 3a Torty 3aMeHy;

[Tonpika 3a Be3uBame MOPTOBA ca BUILIE TTHIIE;

Hamnajame: >2 cyBumine Hanajame KOje ¢ MOTY 3aMCHHUTH
TOKOM paja.

[IpukynuTe BUACO CUTHAI IIyTHE KaMepe U aHaIIn3e
CKITaJUIITEIha ITyTeM CepBepa.

Video surveillance system server

Operating system: Windows2016 Server Standard operating
system or higher version, unlimited company license; Can
support Link and VMVARE technology at the same time;

CPU: The 8-core processor Intel Kseon series, the main
frequency is not lower than 2.0 GHz;

Industrial standard built-in solid for a hard drive that can be
replaced without shutdown; 8 hard disks can be installed;

RAID redundancy: The motherboard integrates the RAID
function;

Storage: 2 System Disk with >200GB SAS SSD solid discs,
RAID1 redundancy;

2 data disc >1TB SATA HDD, RAIDI redundancy;

Memory: >64GB DDR4 memory, extension support up to
512GB;

RAM: >64GB DDR4 RAM, expandable to 512GB;

Equipped with an independent monitor (19-inch LCD
monitor), standard keyboard, mouse;

Network card: >2 GE Gigabit Ethernet port;

Reliability: power supply, fan, hard disk support Hot
replacement;

Support for binding of multi-saw ports;

Power supply: >2 redundant power supplies that can be
replaced during operation.

Collect the video signal of the road camera and storage
analysis via the server.

42. Mpexun Bugeo caumay/ Network Video Recorde
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Crenudukarnuje
orpeme

Onwc pyHKIHjE

» HBP uma crienehe kapakrepucruke:

* [Iponecop: MuTen® Kceon® cpedpHa

* Memopuja:

-C114824 TB 8 I'b

-C1148 64 Tb 16 I'b

-C1148 140 Tb 32 T'b

 Cxnaguiire:

[1C1148 24 Th

[1 XOT MACITAIIIABJIE HJIACC IJIACC X111

[l Yxymmao XJI/I yrop: 8

[} becrutatau yrop 3a X /: 2

[l Cknapumreme o BaH-y kytuju: 20 Th nakon PAU/L 5
[ ] Kammanurer BaH Hamazga 6e3 Hamazna: 24 Th (6x4 Th)
* PAUI:

[1C1148 24 Th

[l ®abpuuxu PAN/] HuBoO: 5

[] Paug HuBomn: 0, 1, 5, 6, 10

* Hamajame:

[1C1148 24 Th

[ To 2 k 495 B cyBuIHe Hamajama ca BpyhuM yTukadem
[1(100-240 B AL, 6,5 - 3 A, 50/60 X3)

» Konexropu

* [Ipenma cTpana:

* 1x YCbB 3.1 tun-i

* 2k YCB 2.0

* 1k BTA

* 3aama cTpaHa:

* 2k YCB 3.1

* 2x Etxepnert (PJ45) 1 TBE

* Ik BTA

* 1K cepujCKu OPT

* CHUMame: CHUMame 10 64 BUeo KaHala ca YKyImHo "cTora
cHuMama" oa 512 MoOuT y cekyHIu

* OnepatuBHU cucteM: Mutpocopt® Bungoc®

* 10 MOT Entepnpuce CALL

* Yrpalhenu onopasak oneparuBHor cucrema: Jla

* OnepatuBHu cucteM norona: 240 I'b CCJJ

 Pagau yemmoswu: © 11 go 35 © 11 (50 ° @ g0 95 © @)

* Biaxxnoct 20-80% PX (He-koHAeH3amuje)

* Iumensuje: 681 k 482 k 87 mm (26,82 k 19 k 3,43 un), 2Y
macuja

* Texxuna:

+ C1148 24 TB 20,3 kr

Tewmku mpexHu Buaeo caumad (HBP) - Akuc cranuia
amepa C1148 je cnyuaj "M3BaH okBupa" 3a cHUMambe X/
Buzeo 3amuca. OnpemiseH je coprBepom "Cranuie AKuc
kamepa', ykipydyjyhu 48 munenmm 3a 48 kanana. Y

~ 146 ~



3aBUCHOCTH off Opoja Llanepa u neduHUCcaHOT BpeMeHa
CHMMama, Mozienu ca 24Th memopuje.

The specifications * NVR HAS The Following Characteristics:
of the equipment * Processor: Intel® Xeon® Silver

* Memory:

-S114824TB 8 GB

- 51148 64 TB 16 GB

-51148 140 TB 32 GB

* Storage:

[15114824TB

[1 Hot Swappable Enterprise Class HDD

[1 Total HDD slot: 8

[l Free HDD Slot: 2

[ Out-of-the-Box Storage: 20 TB After Raid 5

[ Out-of-The-Box Capacity Without Raid: 24 TB (6x4 TB)

* RAID:

[15114824TB

[1 Factory Raid Level: 5

[ RAID LEVELS: 0, 1,5, 6, 10

* Power Supply:

15114824 TB

[ up to 2 x 495 w hot-plug redundant power supplies

[1(100-240 v AC, 6.5 - 3 A, 50/60 Hz)

» Connectors

* Front Side:

* 1x USB 3.1 Type-C

*2x USB 2.0

* 1x VGA

* Rear Side:

*2x USB 3.1

« 2x Ethernet (RJ45) 1 GBE

* 1x VGA

« 1x serial port

* Recording: Recording up to 64 Video Channels with a total
"recording rate" of 512 Mbit per second

* Operative System: Microsoft® Windows®

* 10 IOT Enterprise Sac

* Built-in operating system recovery: Yes

* Operating System Drive: 240 GB SSD

* Operating Conditions: © C to 35 ° C (50 ° F to 95 ° F)

» Humidity 20-80% RH (non-condensing)

* Dimensions: 681 x 482 x 87 mm (26.82 x 19 x 3.43 in), 2u

chassis
* Weight:
*S1148 24 TB 20.3 kg
The description Severe network video recorder (NVR) - Axis Station Camera
of the function S1148 is "out of the box" case for recording HD videos. It is

equipped with "Station Axis Camera" video management
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software, including 48 licenses for 48 channels. Depending on
the number of CARERA and defined recording time, models
with 24, TB memory are available.

43. TI'padmuka pagHa ctaHuna/

Crenndukanuje
ornpeme

Onuc pyHKIM]jE

The specifications
of the equipment

I'padmuka pagHa craHuna

Hcnopyka u yrpaama rpagudke pagHe CTaHHUIE ca
cienehnM kapakTeprcTHKkamMa: BpcTa KyhHITa: Topam.
OnepatuHu cuctem: Bungose 10 IIpo, 64-0utHu - mpouecop:
Nuten® KCEOH® nponecop Muten KCEOH E3-1225B5 3.3
SM I'T2 411 TB - I'paduuka xaptuna: HBUJAMA® Kyanap®
[12000 5T'b - PAM-a: 16I'b (2K8I'b) JAP40H ELILI. -
CHab0neBame HanajameM: 10 90% epukacHoctu 400B. - XJI/1:
512T'b CATA CCU, - mpexau amantep: 10/100/1000 M6rc. -
[Tepudepna onpema ucror npoussohaya: YCb mu - 2k
MOHUTOP UCTOT Npou3Bohaua: qujaronana24 ", manen 1P§,
ocsetsbeHocT: 300 LI/ / M2 Pe3omynuja 1920K1080,
JUHAMHYKU KOHTpacT 5M: 1, yraonu npernen 178 H/ 178 B
crenenu, JIEJ[ mozaguacko ocBetibeme, Konexropu: 1 MXJI
2.0/ X IMU 1.4, 1 IBU-/, 2 ducndaunopt 1.2), 1 aymuo
m3na3, 5 YCB 3.0.

Wucranupajre nepudepne ypehaje arumkaiiyje 1 KOHTpoJe.

Graphic workstation

Delivery and installation of graphic workstation with the
following characteristics: type of housing: tower. Operating
system: Windows 10 Pro, 64-bit - Processor: Intel® Kseon®
Processor Intel Kseon E3-1225V5 3.38m GT24C Tv -
Graphics Card: NVIDIA® KUADAr® P2000 5GB - RAM:
16GB (2K8GB) DDR40N ECC. - Power supply: up to 90%
efficiency 400V. - HDD: 512GB SATA SSD, - Network
adapter: 10/100/1000 Mbps. - Peripherals of the same
manufacturer: USB Mouse - 2K Monitor of the same
manufacturer: Diagonal24 ", Panel 1R8, Brightness: 300 CD /
m2 Resolution 1920k1080, Dynamic contrast 5m: 1, Angle
Review 178 N/ 178 V degrees, LED backlight, connectors: 1
MHL 2.0/ HDMI 1.4, 1 DVI-D, 2 DISPFAIPORT 1.2), 1
audio output, 5 USB 3.0.

Install the application and control peripherals.

44.  Codreep 3a ynpas/bame Bujeo 3anucuma/ Video Management Software

Crierudukaryje
orpeme

Codreep 3a ynpapibarme BUACO 3aUCOM 3a alUIMKATUBHU
codtBep
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Omnuc dyHKIHje

The specifications

of the equipment
The description
of the function

Codraep 3a ynpasibame BUAEO 3aUCHMa

Hcnopyxka u npunarohasame codTBepa 3a yrpaBibame
BHJIEO 3aITUCUMa y TUCTPHOYTHBHO] apXUTEKTypH. TakBa
aApXUTEKTypa He CMe JIa UMa HUKaKBa OTpaHndeha Ha Opoj
eleMeHaTa y cucteMy ((hoTtoanapar, TUKTaQOH WK ONIEPaTOp)
WM Ja Oy1y TEOPETCKH HAJAOTpaJMBH 10 OECKOHAYHOCTH.
Mopa na uma moryhHocT ymeTama Tokoa u3 I kamepa
Jpyrux npousBohaua koju HUCy oBjepeHu. Takohe, oBa
JTUCTPUOYIIHMja apXUTEKType CHCTeMa BUJIEO Ha/130pa He CMe Jia
¥Ma JIeJIOBE CHCTEMA KOJH y CIIydajy OTKa3HuBama M3a3Bao je
Ieo cucTeM Ja npecrade na paau (LleHTpamHu cepsep).
JuctpubytruBHa tutatdopma 3a BHIIEO Haa30p Tpebdayio Ou na
omoryhu npaheme 1 ynpaBibamke CHCTEMOM BUICO HAI30Pa,
Kao ¥ oMoryhaBame ajJleKBaTHHX ajlropurama 1o kojuma he ce
MOJIAL YyBaTH M 4yBaTH Ha eukacaH HauuH. [lopen
¢byHKIMje Haf30pa, TUCTpUOyTHBHA I1aTdopMa Tpeda 1a Oyzae
y MOTyhHOCTH J1a ce MHTETPHIIE Ca APYTHM TEXHHIKIM
CHCTEMHMA 3aIITHTE Ka0 IITO Cy KOHTPOJIA IPHCTYIA, 3aIlITHTa
OJI TIOXapa, CHCTEMH 3allITHTE O] Iokapa Kpo3 Beh m3rpahene
HHTErpalMoHe MoayJe uin npeko orsopere ClIK-a.
Haarnename u KOHTpoJa amukanyja Mopa npyxxutu I'TYH
MPUCTYN Y)KHBO, CHUMamy, Iipalieby elleMeHara enemMeHara y
CHCTEMY, allapMUMa AHaJIMTHKE BHJEO 3amuca, MOryhHOCT
HMHTEpIIpeTaIyje 1 MprUKa3uBama CBUX cTaTyca ajapMa Ha
MOHHTOpPY OTiepaTepa, BHIIECIOjHE Mare o0jekaTa ca
pacriopeioM U mojokajuMa Kamepa H IpyTUX eIeMeHaTa
cucTeMa Kao ¥ MHTErPUCAHH eJIEMEHTH CUCTEMA Y BEKTOPCKOM
dbopmaty. Annrkanuja Mopa OUTH y MOTYhHOCTH J1a TTPUKaXKe
OBE €JIEMEHTE Ha 3aCeOHUM MOHUTOPHMA jEHOT OTepaTopa.

ATutnkaIuja Mopa IMaTH MOT'YhHOCT NIPUKa3UBamka BETUKOT
Opoja kamepa y cuctemy (10 100) tokarujoM oreparepa.
MoryhHOCT H3B03a CHUMamba MaTepHjalia ca 3alliTHTOM OJ1
3JI0CTaBJbamba IIOMONY BOJICHOT JKUTA. AIUTHKAIHja MOpa OUTH
y MoryhHOCTH Jia TIpHKa3yje ajJapMe U3 1IeJIoT CUCTEMa,
yKJbY4yjyhu XapJBepcKe rpemke MpeKHOT TUKTadoHa.
CucreM xurocarma Mopa ce 3aCHUBATH Ha jeTHOKPATHOM
KyTIOBHHU U TPajaTH >KUBOT 0e3 moTpeda 3a 00aBe3HUM
JIOJaTHUM HakHanaMa. JIuIieHIie 3a mpecTanak paga Mopajy
OWUTH CJIIOOOTHU M MOPajy CICTUTH OpOj JIUICHIINA 32 CHUMAhE.
Jlunenme 3a 20 kamepa.

Video management software for application software

Video Management Software

Delivery and adjustment of video management software in
distribution architecture. Such architecture must not have any
restrictions on the number of elements in the system (camera,
recorder or operator) or to be theoretically upgradeable to
infinity. It must have the ability to insert streams from the IP
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cameras of other manufacturers who are not onvif certified.
Also, this distribution architecture of video surveillance
systems must not have parts of the system that in the event of
cancellation caused the entire system to stop working (central
server). The video surveillance distribution platform should
enable monitoring and management of the video surveillance
system, as well as to enable adequate algorithms by which the
data will be kept and stored in an efficient way. In addition to
the surveillance function, the distribution platform should be
able to integrate with other technical protection systems such as
access control, fire protection, fire protection systems through
already built integration modules or over open SDK.
Monitoring and Control Application must provide GGUN
access to live, recording, tracking the element of elements in
the system, alarm status, alarms of the videos analytics, the
possibility of interpretation and display of all Alarm Statuses
on the operator monitor, multi-layer maps of objects with the
layout and positions of cameras and other system elements as
well as integrated system elements in vector format. The
application must be able to display these elements on separate
monitors of a single operator site.

The application must have the ability to display a large
number of cameras in the system (up to 100) by operator
location. Possibility to export recorded material with protection
against abuse using a watermark. The application must be able
to display alarms from the entire system, including the
hardware errors of the network recorder. The stamping system
must be based on a one-off purchase and to last for life without
the requirements for mandatory additional fees. Licenses for
termination of work must be free and must follow the number
of recording licenses. Licenses for 20 cameras.

45. 8K JILIJ 55 "Buaeo 3ua/8K LCD 55 "Video Wall

Criermudukarje
orpeme

Buneo 3um om 8K JILIJ] 55 "

8 KJILI/ 55 "YHTPA-ycku okBup okBupa, JIE/]
MO3aJMHCKO OCBeTIbebe 3a 24/7, ITuuken [Tutix 0,63 Mm
Pezomymja: @ymn X1 1920 K 10MC Bugeo LlonTposep:
Hxaccuc 19" Unnyctpujcku Hocay, Bungose 7- 64 6ut / Bun
Cepsep 2008; NUuTen U7 npornecop; I[TIIU-EKTIPECC CJIOTC
11 cnora; PAM: 8 I'b AJIP3; XI/1: 500 I'b CCJI; Mpexuu
yrpahenu ['urabutau ETXepHeT KOHTpoJep ca ABe IOPTOBE;
[onprxapa amantep 3a O6akap / ontruka Biaakaa PANJ] PAU]]
0,1, 5, 10 mompuka; Hanajame (1 + 1) cyBummne 3amjeHe y
TorioM ctamy; [loapxkasa ynasau / u3nazau nopt YCb / JIAH
/BI'A/CATA / CATA / CACTA CxkanabwiHoct - [Tornenajte
BHIIIC TIPO30pa Pa3INIUTHX BEIMYHNHA OWIIO T/Ie Ha BUICO 3UI;
Kontponue ¢pynkuuje OcBeTsbeHOCT / KOHTpAcT / 3acuhemne /
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Onuc pyHKIM]jE

The specifications
of the equipment

The description
of the function

HUjaHca / punTep / nupKynanyja / potupame; Pesomymmja:
JABU nmoapxanu: 1920x1200 PI'b: 2048x1536; IBU / PI'B /
KomnonentHu Ctpeamunr popMmar yias 16 1o KapTHIIH;
®opmar MITIET, MITET -2, MIIET-4, X.264, npunarohenu
dhopmatu; HaGopu / m3nazu 9K y (mururannau / ananoran), 8K
uzna3 (ABU / XAMUN).

Kopucrure expan aa Oucre hopMupany BeIUKH CeT eKpaHa.
Kontpoia codrepa, myTHa kKamepa IpHKazyje ce y pealHoM
BpEMEHY Ha OBOM €KpaHy 3a NPUKYIUbakhe BHJECO CIHKA.

8k LCD 55 video wall

8 KLCD 55 "Untra-narrow frame box, LED backlight for
24/7, Pickel Pitch 0.63 mm Resolution: Full HD 1920 K 10ms
19" Industrial bracket, Windows 7- 64 Bit / Vin Server 2008;
Intel 17 processor; PCI-EXPRESS Slots 11 slots; RAM: 8 GB
DDR3; HDD: 500 GB SSD; Network built-in gigabit Ethernet
controller with two ports; Supports the copper / optical fiber
adapter RAID RAID 0, 1, 5, 10 support; Power supply (1 + 1)
redundant substitutes in warm condition; Supports input /
output port USB / LAN / VGA / SATA / SATA / Skalability -
See more windows of different sizes anywhere on the video
wall; Control functions Brightness / contrast / saturation / shade
/ filter / circulation / rotation; Resolution: DVI supported:
1920k1200 RGB: 2048K1536; DVI / RGB / component
streaming format input 16 per card; Format MJPEG, MPEG-2,
MPEG-4, H.264, custom formats; The folds / exits 9K in
(digital / analog), 8k output (DVI/ HDMI).

Use the screen to form a large set of display screens.
Software control, road camera is displayed in real time on this
screen to collect video images.

46.  IIpomensbuBH caobpahajuu 3Hakosu (1250K1250 mm)/ Variable traffic

signs (1250k1250mm)

Crierudukarje
orpeme

[IpomensprBH caobpahajuau 3HakoBu (1250K1250 Mm)

Hcnopyka u yrpajma ckyrna NpoMeHJbUBUX caoOpahajHux
3HAKOBa KOjH ce€ cacToje o/1: MpOMeHJbHBE caoOpahajHe 3HaKa
[1C3-1 y JIEJ] TeXHOJIOTHjW U3HAJ JIEBE U JIECHE Tpake (2 KoM.)
3Hauaj BemuuuHe MEHAMYM 1250K1250 MM, alryMUHIjyMCKO-
IJIOYHM [IPEeMa3 - eJIeKTPUYHO -TUIACTUYHHU Npema3 Mar.
3amrrura UI155 npukasyje cinenehe 3nare curaana:
orpanmnueme op3une 40 KM 10 caTy, Jy)KHHE 8 KM,
orpanndeme op3uHe 80 KM 1o caTy, orpaHuuemne op3une 130
KM IIO caty, KyTa appoB (JIEBH 3HaK) WJIH JIEBO (HA JECHOM
3HAaKY), pBeHO 3Hak kc. [Ipeunnk kpyra 1050 MM (BenmuunHa
kapakrepa [l npema EH12966-1: 2005). Benmunna ctpenuue u
3aakoBH XI1 800 mm. [Ipednuk je u qBa KyTa TpENTaja MUH.
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Onuc pynHkHje

The specifications
of the equipment

The description
of the function

200mM. OnTHuke KapakTepucTuke y ckiaaay ca EH12966-1:
2005, Ha cnenehu HaunH: Munumym: JI3 (JI3 *), P2, B2, C2
Temmeparypnu orcer -40 mo + 60 ° 1. Komynukaruja: PC485
u EtxepHet, ¢pusnuke kapakrepuctuke (T1/ T2 /T3, P2, P3) ..
Hamajame: AL 145-265B. CBaku 01 TMKOBa UMa CBOjY
MEMOpHjy ¥ TAaYHOCT caTa J0 2 IoMaja ca ayTOMaTCKUM
MIPEHOCOM 3UMCKOT U JIETH-ET BpeMeHa. Y JIOKaJTHOM
MEMOPH]jCKOM KapaKkTepy 4yBajy ce pajaHe mapamerpe 1
Tpynuy, 6apem nocneamux 100 npomeHa expaHa ca
HCIIPaBHUM TIPOMEHaMa, Kao ¥ Opoj paJHHUX CaTH M MOCICIHUX
50 ¢yHKIH]a y Hamajamwy.

Kopucture nukoBe mim obOpacie IpuKasza 3a IpeACTaBIbambe
TPEHYTHHX 3aXTeBa 3a IPYMCKOM caoOpahajem

Variable traffic signs (1250k1250mm)

Delivery and installation of the set of variable traffic signs
consisting of: Variable traffic sign of PSZ-1 in LED technology
above the left and right hand bar (2 pcs.) Sign size Minimum
1250k1250mm, aluminum housing - electric -plastic coating,
front Black matte. Protection IP55 Show the following signal
terms: speed limit 40 km per hour, 8 km long, speed limit 80
km per hour, speed limit 130 km per hour, yellow arrow right
(left sign) or Left (at right sign), the red sign of KS. Circuit
diameter 1050mm (character size D according to EN12966-1.:
2005). Arrow size and signs of HP 800 mm. There are also two
yellow blinks in diameter min. 200mm. Optical characteristics
in accordance with EN12966-1: 2005, as follows: Minimum:
L3 (L3 *), R2, V2, S2 temperature range -40 to + 60 ° C.
Communication: RS485 and Ethernet, Physical characteristics
(T1/T2/7T3,R2,RZ) .. Power supply: AC 145-265V. Each of
the characters has its own memory and the accuracy of the
clock to 2ppm with automatic transfer of winter and summer
time. In the local memory character, work parameters and logs
are kept, at least the last 100 changes of the displays with the
correct changes, as well as the number of operating hours and
the last 50 features in power supply.

Use characters or display patterns to represent current road
traffic requirements

47.  TIpomen/buBH caobpahajuu 3naxoBu (1250 * 1550 mm)/ Variable traffic

signs (1250 * 1550mm)

Crenudukamnuje
ornpeme

[MpomenspuBu caoOpahajuu 3HakoBu (1250K1550 Mm)

[IpomenspuBa caobpahajua curnana I[1C3-2 y JIEJ]
TEXHOJIOTHjU Y CPEIUHH, U3Mel)y aBe Tpake ayromyta (1 Kom).
Benmunna 3naka Munumanao 1250K1550 MM, amyMuHHjyMCKO
CTaHOBAm€, 3aLITHUTA - EJIEKTPOCTATUYKU NIpeMa3, Npeambu
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Onuc pyHKIH]jE

The specifications
of the equipment

upuu Mart. HUI155 3awmrtura. Ipukaszanu cy cneaehu konuenTu
curHana: OnacHOCT Ha MyTY, PaIy Ha MyTY, KIU3HU Iy,
00YHHM BeTap, KOJIOHY BO3MJIa Ha IyTy, caoOpahaj y 0ba cMmepa,
npenaszehn kaMruoH, okpehyhu ce 3a cBa Bo3miia

Cge 3a0pane. [Ipeunuk kpyra 1050 MM (BenuuuHa
kapaktepa Jl npema EH12966-1: 2005). [Taptuja Tpoyria 1250
MM (BenuuuHa kapaxrepa [l npema EH12966-1: 2005). 3nak
takole uma aBa >xyTa npeuHuk onuna MuH. 200 mm. Mcnon
3HaKa Moryhe je mraMiaTi TeKCT y jenHoM peay Ha 12 k 60-
MaTpPHK 32 Pe30yIHjy A0T pesonynrje 20 k 20 MM (BeTMIrHA
240 K 1200 mm). MicniumuTe TEKCT TaKo J1a je YBEK IISHTPHPaH,
ca MaKCUMaJHUM MOTYhHM XOPH30HTATIHUM pa3MaKoM, alld He
Behum ox et 6o0Ba. Mopajy Outi omoryheHe aa mramiam
TEKCT Ha NUPWIIULIU U €HTJTIECKOM je3uKy. OnTHUKe
KapakTepucTuke y ckiany ca EH12966-1: 2005 Munumym: JI3
(JI3 *), P2, B2, C2 ®usuuke kapakrepuctuke (T1 /T2 /T3,
P2, P3). Hanajame: All 145-265B. Temmniepatypa TemmepaType
-40 o + 60 ° 11. Komynukamuja: PC485 u EtxepHer, ki1aca
ocBetbema JI3 (ocBetsneHoCT), KoHTpacTHa kitaca P2. Kitaca
B2, knaca 6oja C2 (najoosbe), pusznuke xapakrepuctuke (T1/
T2 /T3, P2, P3).

Temnepatyphu omncer -40 go + 60 ° L.

Koristite znakove ili obrasce za prikaz da biste predstavljali
trenutne zahtjeve za cestovnim saobra¢ajem

Variable traffic signs (1250*1550mm)

Variable traffic sign PSZ-2 in LED technology in the
middle, between the two strips of a motorway (1 pc). Sign size
Minimum 1250k1550mm, aluminum housing, protection -
electrostatic coating, front black matt. IP55 protection. The
following signal concepts are displayed: Danger on the road,
Works on the road, Sliding path, Side wind, vehicle column in
the road, traffic in both directions, passing a truck, turning for
all vehicles,

All the prohibitions. Circuit diameter 1050 mm (character size
D according to EN12966-1: 2005). Party of the triangle
1250mm (character size D according to EN12966-1: 2005).
The sign also has two yellow flash diameter min. 200mm.
Below the sign it is possible to print text in one row on the 12
K 60 dot resolution matrix field 20 K 20 mm (size 240 k 1200
mm). Print the text so that it is always centered, with a
maximum possible horizontal spacing, but not larger than five
points. Must be enabled to print text in Cyrillic and English.
Optical characteristics in accordance with EN12966-1: 2005
Minimum: L3 (L3 *), R2, V2, S2 Physical characteristics (T1/
T2/ T3, R2, RZ). Power supply: AC 145-265V. Temperature
temperature -40 to + 60 ° C. Communication: RS485 and
Ethernet, Lighting class L3 (brightness), CONTRAST CLASS
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The description
of the function

R2. CLASS V2, color class S2 (Best), Physical characteristics
(T1/T2/7T3,R2, RZ).

Temperature range -40 to + 60 ° C.

Use characters or display patterns to represent current road
traffic requirements

48.  TIpuka3 nuadopmanuja (1400 * 5600 mm)/ Information display (1400 * 5600

mm)

Crenudukanuje
orpeme

Onwc GpyHKIHjE

[puka3 uadopmarnmja (1400K5600 mm)

Hcnopyka u yrpajama npukasa uHopMaimja.
OyHKIMOHATHE KapaKTEPUCTHKE ONITUIKAX U MEXaHUIKUX
KapaKTeprCTUKa 3HaKa Cy y ckiany ca ctanaapaom EH12966.
MopnynapHu nu3ajH omoryhaBa Jlako oJlp)KaBarmbe U 3aMeHy
Monyna. Tpu xujepapxujcka MOAyca OCBeT/beba: 1.
Kontponucanu nenrtap 2. AyromaTcka KOHTPOJIa CBETIIOCTH 3.
AyToMaTcKa KOHTpPOJIA CBETJIa Ha OCHOBY IIPEIIM3HOT KOHTPOJIE
aIropuTaMa KOHTHHYHPAHO Koja Mpyka Behy epukacHOCT
JIEJ] ayroMaTcKy KOHTPOJy KOHTpoJmiie uctipasHoct JIEJ[-a
y OKBHpY. I'peliike ce 4yBajy 3ajeIHO ca BpeMEHOM I10jaBe U
TeMIIepaType YHyTap ekpaHa y BpeMe jorahaja.
Jujarnoctuuku cogpTBep 3a Bo3uiao OOpHUIN MOTPaKUBAKkA Y
peaiHOM BpeMmeHny ca TauHouthy 2I1TIM ¢ CHabneBame
ETXEPHET TLII / UIT xomynukamuje Cratuuka UIT anpeca
(UIT Anopec, moampexa Macka), 0e3 OTBapama MEXaHHIKUX
kapakTepructika numensuja (BKX): Mun. 1400K5800 mm
OTIOpPAaH Ha TPAjHO MPHUCYCTBO MpaIlHe, KHIIE U / WIA CHeTa
OTBapame JIMKa ca CTpaximbe cTpaHe GU3NIKHUX TephOpMaHCH:
TJI, T2, T3 / P3 (HIIEMEEH 12966) Temneparypa -40 1o +
70 ° 11 onTruke KapakTepucTuke * ONTHUKUM NephopMaHCHMa
y ckanaxy TO EH12966: Muanmym: JI3 (JI3 *), P2, B2, C2
Huone 3amTuhene YB 3pademem ¢ Jlnoje Hamajame Tako Ja
OCBETJhCH-E HE 3aBHCH O KAPAKTEPUCTHKA SKpaHa ®
[enokymnHo noJke MaTpuiie Tpeda aa Oyne jemuHcTBeHo u PI'B.
Benuunna nossa Tpeba na 6yzae 224K48 6omosa

» Tumensuja uenor nosba JIEJ matpuna: mun. 1200 K 5600
MM NIPOTPaMUPaHUX CIIHKA je JeUHUCAHO O]l CTPaHE KIIHjeHTa
W 4yBa ce y 3HaK MeMopHje Kapakrepa. [Ipotokon omoryhasa
JaJbUHCKO TIPEHOIIeHhe CIMKa. [IpedyHuK [pBeHOT Kpyra 3a
3HaKOBe 3a0paHe U OrpaHuucma Op3une: MuH. 1050 MM *
Crpana 1pBeHe TpoyTiia 3a 3HaKoBe ynozopemwa: MuH. 1200 mm
* Bucuna xapakrepa: muH. 320 MM (BenmuuHa /|, mpema
EH12966) » ®oHTOBM, 3HAKOBH H pa3Maii u3Mel)y 3HakoBa u
nuHKja Tekcta cy J no EH 12966

Kopucrure nrukoBe niam obpaciie mprkasa 3a IpeJIcTaBIbarbe
TPEHYTHHX 3aXTeBa 3a IpyMCKOM caobpahajem
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Information display (1400K5600 mm)

Delivery and installation of the information display.
Functional characteristics of optical and mechanical
characteristics of the sign are in accordance with the EN12966
standard. The modular design allows easy maintenance and
replacement of the module. Three Lighting Hierarchical
Modes: 1. Controlled Center 2. Automatic light control 3.
Automatic light controls based on the precise algorithm
Temperature control continuously that provides greater
efficiency LED automatic control the correctness of the LED
within the display. Errors are kept together with the time of
occurrence and temperature within the display at the time of
occurrence. Diagnostic Software for Vehicle Clear Real Time
Claims with an accuracy of 2PPM e Power supply: Ethernet
TCP / IP communication protocol Static IP address (IP adores,
subnet mask) Gatevai), without opening Mechanical
characteristics of dimensions (VKH): min. 1400K5800 mm
Resistant to the permanent presence of dust, rain and / or snow
opening service character from the back of physical
performance: TL, T2, TZ/ RZ (NPEMAEN 12966)
Temperature -40 to + 70 © C Optical characteristics * Optical
performance according to EN12966 : Minimum: L3 (L3 *), R2,
V2, S2 « Diodes protected by UV radiation * Diode power
supply so that the illumination does not depend on the display
characteristics * The entire field of matrix should be unique and
RGB. The field size should be 224k48 points

* The dimension of the entire field LED matrix: min. 1200 K
5600 mm Programmed images are defined by the client and
stored in character memory. The protocol allows remotely
upload images. Red circle diameter for signs of ban and speed
limits: min. 1050 mm ¢ Red triangle side for warning signs:
min. 1200 mm ¢ Character height: min. 320 mm (size D,
according to EN12966) « Fonts, signs and spaces between signs
and lines of text are d to EN 12966

Use characters or display patterns to represent current road
traffic requirements

49.  KouTtpoJiop caoGpahaja 3a npomensbue caodopahajue 3uaxose/ Traffic

controller for variable traffic signs

Crenudukamnuje
ornpeme

Perynarop caobpahaja 3a npomeHsbHBe caoOpahajHe 3HaKOBE

Perynarop caobpahaja 3a mpomjeHy caobpahajHux 3HaKOBa
(BMC) Ha ocHOBY caoOpahaja u BpeMEHCKHUX yCJIOBa Ha MyTY,

* AM3358 1I'X3 APMIIOPTEK-AS miporecop

* 4I'b 8-6utHn EMMI]

* 16 I'b Muupo CJI kapTuua
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* MoryhHocT ncrospemene komynukanuje ca 4 CLIAIA
LHEHTAP

* 3 mo PC232 / 485 nopta (MehycoOHO MOIIMHKOBaHA U
MTOIIMHKOBaHA CHara)

* Erxeprer nopt 10/100 M61ic

* [ToapsxaHu TPOTOKOIIA

[1 UEI] 60870-5-101 Mactep / Cnase

] MEL] 60870-5-102 Macrep

] MEL] 60870-5-103 Macrep

[] UELL 60870-5-104 xnujent / cepep

[ Monoyc PTY u TLII Macrep / Cnase

[] Mon6yc TIII knujent / cepsep

[] CITA macTtep

[] MEL] 61850 xnujeHT / cepsep

[1 JHII3 MACTEP / CJIABE

[} Xapt Macrep

[} Mactep [Ipodubyc

[l banHer Mactep

[l T'ooce

[} Heo Mactep

[} ®unc Mactep

[ JJIMC

* luctpudyupajre Tauno Bpeme nomohy I'TIC npujemHuka

» CTBapame I ajdropuTamMa nomMohy (GyHKIIMOHAITHOT
0JI0Ka Tjarpama

* Hamon Hamajama: 5 B/IL]

* [ToTpomma enepruje: 5 B

* Ilumensuje: 120K35K88 Mmm

3ajeHO ca MPOTOKOJIOM MIPEeTBapadeM, MOy yiia3a-
U3J1a3a Cy HalajaHu

3ajenHo ca kabuHETOM M 0a30M M CHEPTreTCKUM OJIOKOM: -
Aytomarcku npeknnad Tum B20A - koM. 3 - Tunm B16A
npekuad - koM. 3 - Turm B6A npexumad - kom. 1 - Cepsuc
Jennodazum yrnunuk 230B, Moana. 1 - [Ipekngay ca asa
nosuiyje 3a jarade padynape. 1 - [Ipopoguuim tuma I1/ @ 3a
OKHUCHE, IMHU]jCKE TepMHUHAIIE.

[IpukynuTe Benuke Op3UHE MyTa U NPUKAKUTE PA3NUIUTE
rH(pOopMaIHje KOHTPOJIUPAKEM IIPOMEHE ToaTaka o
caoOpahajy kako Ou ce TocTuriia cBpxe KoHTpoJe caodpahaja.

Traffic controller for variable traffic signs

Traffic controller for changing traffic signs (VMS) based on
traffic and weather conditions on the road,

* AM3358 1GHz ARMCORTEK-AS8 processor

* 4GB 8-bit EMMC

* 16 GB micro SD card

* Possibility of simultaneous communication with 4 SCADA
center
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* 3 to RS232 / 485 port (mutually galvanized and galvanized
powered power)

* Ethernet port 10/100 Mbps

* Supported protocols

[1 1EC 60870-5-101 Master / Slave

[1IEC 60870-5-102 MASTER

[ IEC 60870-5-103 Master

[1 1EC 60870-5-104 Client / Server

[ Modbus RTU and TCP Master / Slave

[1 Modbus TCP client / server

[} Spa Master

[1 1EC 61850 Client / Server

[1 DNP3 Master / Slave

L] Hart Master

[1 Profibus Master

[1 Bacnet Master

[1 goose

[1 Neo Master

[] FINS MASTER

[l DLMS

* Distribute the correct time using the GPS receiver

* Creating PLC algorithms using a functional diagram block

* Power voltage: 5 VDC

* Energy consumption: 5 V

* Dimensions: 120k35k88 mm

Together with the protocol converter, the input-output
modules are powered

Together with cabinet and base and energy block: -
Automatic switch Type V20A - pcs. 3 - Type B16A switch -
pcs. 3 - Type V6A switch - pcs. 1 - Service single-phase socket
230V, IOACA. 1 - Two-position switch for light pcs. 1 -
Conductors type P / F for wiring, line terminals.

Collect high road speeds and display various information by
controlling changing traffic data to achieve traffic control
purposes.

50. Hyronucuuk/ Travel controller

Crenudukanyje
omnpeme

[oapyuyje npumene / [Toxpydje ynpasspama TPAaHCTIOPTHAM
yIpaBibameM / cucteMckuM komroHeHTama JIMCS511 CE unn
Hommymuaan / wmu LoMmuarOIe cucteM 3a qu3ajH / CKeHep
Hu3zaju pactBopa ¢ 1 ckerep / 1 Ckenep pactop MHcTanamuja
/ MHCTaNaIMja u3Haj 6apa win y OJIH3UHU Tpake / Haa3eMHe
i 00YHO MHTerpucaHe arumkanuje Knacndukanuja
cI060HOT TIpoMeTa, Opojame Bo3uia y 000 JHUM
MMPOTOYHUM Tpakama, Opojame Bo3mia bpoj 6pojeBa / 6poj
MPEKPUBEHUX Tpaka 10 4 Tpake / 10 4 Tpake 3a TPOILIKOBE
cucTeMa / IPOAyKemke CUCTeMa / CHCTEMCKa Tpaka 10 16 Tpaka
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1o 16 tpaka o 16 Tpaka o 16 Tpaka 10 16 tpaka. Kamepa /
okuaaun Makc. TaunocT Taunoctu y 15 m> 99,8% Kana
nHcTanupare 2 Tpake u jenan JIMCS511 CE / mHanzemHo
netekmuje 2 Tpake ca jemnom JIMCS511 je taurocT
KIacuQuKaIyje Bo3wia / Kiiacu(pukalyje TAma 3a TAa9HOCT
Bo3mia. 96% 3a cucrem TJIC 8 + 1 Kareropuja y uncTampamy
2 tpake / 3a TJIC8 + 1 Kitace OBepxean [erentron od 2 Tpake
Temnepatypuu oncer / AmMOujent paga -40 ° 11 ... +60 ° 11
Erxeprer ¢pynkunja / @ynkumja bpsuna / @ynknuja bpsuna /
npeHoc nojaaraka Ouenunte npotokon 1A / UEC Jlomahun
10/100 M6ur / ¢ TLII / UI1, OIIL]

Pauynatu n xnacudukoBaTH BO3UIIO0, MEpPEHE Op3HHE
KpeTama 1 3ay3eha caobpahaja, kao 1 Mepeme BUCHHE BO3WIIA
U IIUPUHE KOja Ce KOPUCTU MHTETPUCAHA HHTETPUCAHA

Field of application / The field of managing transport
management / System Components LMS511 SE or compupinal
/ or Comapatible system organization / Scanner Design
Solution with 1 scanner / 1 Scanner Solution Installation /
Installation Position above bar or near tape / overhead or
laterally Integrated Application / Integrated Application
Classification of Free Traffic, Vehicle Counting in Free Flow
Lanes, Vehicle Counting Shaft Counting / Axle Counting Taps
/ Number of Covered Lanes Up to 4 Tapes / Up to 4 Lanes
System Expensability / System Extension up to 16 tape / up to
16 Lanes Trigher for Camera / Trigger Lines max. 15 m
Accuracy Accuracy> 99.8% When installing 2 tape and one
LMS511 SE / Overhead Detection of 2 LANES WITH ONE
LMS511 is the accuracy of the vehicle classification /
Classification Accuracy type. 96% for System TLS 8 + 1
Category When installing 2 tape / for TLS8 + 1 Classes
Overhead Detection of 2 Lanes Temperature Range / Ambient
Operation -40 ° C ... +60 ° C Ethernet Function / Function
Speed / Data Transmission Rate Protocol DA / YES HOST
10/100 MBIT /S TCP / IP, OPC

To count and classify the vehicle, measuring the speed of
movement and occupancy of traffic fleeces, as well as the
measurement of vehicle height and width used integrated

51.  Mereopo.iomku cen3opu/ Meteorological sensors

Crenudukamnuje
ornpeme

MeTeoponomky ceH30pu

HabaBka, ucrnopyka, MOHTaa, KOHTPOJIa, TECTUPaE 1
ocio6ahame METEOPOJIOIIKIX CCH30pa (MHTETPUCAHO MEPEHE
TeMIlepaType Ba3IyXa, pellaTHBHY BIaKHOCT, UHTCH3UTET,
WHTEH3WUTET, NHTEH3UTET U IPUTHCAK HA I1alaBHHE, IPUTHCAK
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Basayxa, Op3uHe U cMep, yrpajeHH CeH30p 3a Mepeme CTama
Ha moBpImHY 2 KoM CeH30p 32 Mepemhe BUIJBUBOCTH) BHCOK 5
M.

Kapakrepucruke nnrerpucanor JIVOTT BC600 cenzopa:

* Mepeme Temriepatype y orcery oxa -50 © I mo + 60 © * 1]
ca tay”omthy =+ 0,5 ° I

* Mepeme penarusHe BiaxsoctH 0 ... 100% PX, ca
tayHolhy + 2 PX

* Mepeme BasaymHor nputucka 300 .... 1200XIIA, ca
tayHoIhy + 0,5 xIla

* Mepeme O6p3une Betpa on 0 ... 75 M/ ¢

* Mepeme ymyTcTaBa Betpa y omncery oxn 0 ... .359,9 © ©

Cenzop Mepema BUIJbUBOCTH

Jlydt BC2K-YMB cenzop 3a Mepemne OCETIbUBOCTH je
MOHTHPAH Ha CTYOY 10 5 M BHCOKOT U MEPHU BHIJBHUBOCT J0
2000 m. Pagna Temnepatypa je y omncery of -40 ° I no +60 ° 1]
ca creneHoM 3amrute UI166.

AKTHUBHU CEH30pHU HA YTy

JIydpr APC31-YMB Monenn AKTHBHH CEH30pH, KOJU CE
KOPHUCTE Y TY CBPXY, HHCTAJIUPAjy ce TOMONY aKTUBHE
TexHousioruje ca MoryhHouthy cmp3aBama, 6€3 003upa Ha TeUHY
CMeEIIly Ha TOBPIIMHY myTa. Mi3MepeHe BpeJHOCTH U
MeTeoaJlapM ce IIajby Kpo3 IPHIIPEMIbeHEe KOMYHUKAIHjCKe
Be3e JI0 IEHTpPa 33 KOHTPOILY, T/Ie CE TIOAAIN YyBajy ’
o0pabyjy. [Tomaru ce xopucte 3a mpaheme U KPaTKOPOIHE
BpPEMEHCKE MTPOTHO3E, TAKO JIa TPEJICTaBIbajy MOYSTHH MOJIO0KA]
orieparepa yciyre 3MMCKOT O/IpyKaBarba U oreparepa, Koju
yIIpaBJba OJIjeJIOM ayTOoIyTa Jia JOHECE OIYKY.

AKTUBHH CEH30p MEPH TEMIIEpaTypy 3aMp3aBarmba
HCKYCTBOM YCIIOBa Ha MyTy, Tj. OXJIaJu U 3arpeBa Mamby
MOBPIIMHY aBTYCTa M MEIIaBUHA TEYHOCTH, Ca [AJBEM
npensuhama pu3nKa on uciica. Pagra TeMmepaTypa ceHzopa
je om -40 ° I mo +80 ° I, crenen 3amrute UI168.

[Ipukynute MeTeopoolike nHGopMmalyje u uHpopmaluje o
MIOBPIIMHY TyTa Ha JIOKAIUj! UHCTaNauje, GopMupajte
JaTOTEeKe MoJaTaKka U UCIIOpyUyjy ce y LIeHTap 3a npaheme.

Meteorological sensors

Procurement, delivery, assembly, control, testing and release
of meteorological sensors (integrated air temperature
measurement, relative humidity, intensity and type of
precipitation, air pressure, speed, and direction, built-in sensor
for measuring conditions on Surface of August 2 pcs sensor for
measuring visibility) 5 m high.

Features of the Integrated Lufft VS600 sensor:

* measuring temperature in the range of -50 °Cto+60°* C
with an accuracy of £+ 0.5° C

* Measurement of relative humidity 0 ... 100% RH, with an
accuracy of + 2 RH
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* Measurement of air pressure of 300 ....1200hpa, with an
accuracy of £ 0.5 hPa

» Wind speed measurement from0Q ... 75m/s

* Measurement of wind directions in the range of
0...359.9°

Visibility measurement sensor

The LUFFT VS2K-UMB sensitivity measuring sensor is
mounted on a pillar of up to 5 m high and measure visibility up
to 2000 m. The operating temperature is in the range of -40 ° C
to +60 ° C with the degree of protection IP66.

Active road sensors

LUFFT ARS31-UMB models active sensors, used for this
purpose, are installed using active technology with the
possibility of freezing point, regardless of the liquid mixture on
the surface of the road. The measured values and meteoalarms
are sent through the prepared communication links to the
control center, where the data is stored and processed. Data are
used to monitor and short-term weather forecast, so they
represent the starting position of the operator of the service of
winter maintenance and operators, which manages the section
of the motorway to make a decision.

The active sensor measures the freezing temperature by
experiencing the conditions on the road, ie cools and heats the
smaller area of August and the mixture of liquid, with the aim
of predicting the risk of rinse. The sensor operating temperature
is from -40 ° C to +80 ° C, the IP68 protection degree.

Collect meteorological information and information about
the road surface at the installation location, form data files and
ship to the tracking center.

52. CucreM 3a OTKpUBame BAaHrA0apuTHUX M npeontepehenux Bo3uia / System

for detecting oversized and overloaded vehicles

Criermudukarje
orpeme

CucTeM 3a OTKpHBamke HEOAToBapajyhux JUMEH3HUja 1
TEKUHE

HabaBka, nocTaBa, MOHTaXKa, Be3a, TECTUPAME U MYLITAHE Y
pal cucteMa 3a OTKpUBaH-€ HE3aKOHUTHX AMMEH3Hja U Mace
BO3WJIA, KOJH C€ cacToje O]l

» MHTerpucanu aerekrop caodbpahaja

* KOHTpOJIEp

» AHIIP xamepa

O JIEA-BMC nmpomenssnBoj caobpahajau 3HaK

* JInHAMHWYKH CUCTEM Meperma TSKUHE 3a 1Be tuHuje (BuM
CUCTEM) CaJlpiKH:

* Bum Eneurponuiic 3a yrpaamy y BOJOOTIIOPHE OpMape

» Cenzop Mepema onrepehema 0coBUHE (ca
KOMYHHKAIHjCKUM KabiioMm ca Bum Enernrrponuric)
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* IHIyKTUBHE NIETJBE.

[IpoBepute na U je OOTUK U TEKHHA BO3MIIA OIIPEMa,
KOMIUIETHO UCTYE-EHhe ITOTpeda 3a myTeBuMa U opMHupa
MIPEeHOC TI0/IaTaKa Ha [eHTap 3a npaheme.

The system for detecting unsutable dimensions and weight
Procurement, delivery, assembly, connection, testing and
commissioning of the system for discovering illicit dimensions

and vehicle mass, consisting of

* Integrated traffic detector

* controller

* ANPR camera

About LED-VMS Variable traffic sign

* Dynamic weight measurement system for two lines (VIM
system) contains:

* VIM electronics for installation in waterproof cabinets

* Shaft load measurement sensor (with communication cable
with vim electronics)

* Inductive loops.

Make sure the shape and weight of the vehicle is the
equipment complete fulfillment of road needs and form data
transfer to the tracking center.

53.  Codrtaep 3a ynpaBbame caodpahajem/ Traffic Management Software

Onwc ¢pyHKIH]jE
softvera

CodTtaep 3a ynpaBibame caodpahajem

CodTtaep 3a ynpasibame caodpahajeMm y KonTposHoM
nenTpy [pujenop ca cBUM MOTpeOHUM J0O3BOJIaMa 3a
WHTETPalMjy CBUX MOJCUCTEMA HaBelIEHNX Yy KOHKYPEHIIN]jCKO]
JOKYMEHTALIUj U

Cucremcka apxuTeKkTypa: - Jlu3ajHupaH je 1a je cuctem
MOJIyJIapaH M MPUIAroIJbUB, CHCTEM UMa MOTYhHOCT
neduHrcama mapamMerapa koju ynopelhyjy cucrem omoryhasa
Ja neuHUIIe JTOTHIKe OKHIaue KOjU TeHEPHIITY CHCTEMCKHU
camocraHak. JlepuHnCcame cUTyalja HHIMACHTA He Mopa Jia
HIOKpEHE IIaH OATOBOPa, MOMYT IIaHa O/AT0BOPa MOXKeE Ce
MOKpeHYyTH 0e3 CUTyallje HHITUICHTA.

IInan oxroeopa cucrema

1. AyromMaTcky Wix 0JdyayTOMaTCKHU IUIaH OJ3UBa 3a
W3MepeHy BeMUUHY mwin gorahaje

2. Pyunu ogroBopu Ha cBaku gorahaj

3. Py4Hu oaroBop Ha OWII0 KOje IJTAaHOBE OJrOBOpa Ha OMIIO
KOjeM cpojiHOM forahajy

CucreMcke apxXUTEKType KOPUCTE YSTUPU OCHOBHA HUBOA!

- HuBo criosbHe onpeme - orpema 3a ayToryTra

- HUBO MPEXe - je MpeXHa TEXHOJIOTHja KOja TIOBe3Yyje CBe
crnoJpHe ypehaje ca IeHTpaTHUM CUCTEMOM
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- HenTpanuu HuBo ynpasisama (TMC) - 3a 06pany
noparaka u MII Bese ca cnosbHUM ypehajuma

- HuBo npe3enTanuje nojgaraka - mpuKymJbeHU U oOpaheHu
MOJAIIN TIPEICTABIbEHH Cy KOPHUCHUKY. OBa Ipe3eHTaIja
Takohe ykJbydyje MprKa3 Mare Ha BHJICO 3UIy U TePMHHAIA
TZIe CTpY4Ymany y 00J1acTH yIpaBibamka U yIpaBbamba
caobpahajem.

I'pacmuky KoprcHIYKHE HHTEP]E]C je jacaH U jeTHOCTaBaH
3a pa3ymMeBame KOpUCHHKA. Busyanusanuja ce cactoju ox
CTaTHYKUX U TUHAMHYKUX CIIOjeBa.

CTaTHYKH CJIOjEBH CY CaJpKaju KOjU PETKO MCHa U HUje
MIOTOJIaH 32 MPUKA3UBAhE¢ YCTAHOBA Y PEATTHOM BPEMEHY
(myTHE Mpexe, rpaHulle, TpaHUIIe, AUjeTIOBU Tpaa,
ayTOITyTeBa, peYHH TOKOBH UT/.). OcTaiy npeaIMeTH Koju ce
MOT'Y IPEKPUTH WM MacKUpaTH ¢y Opoj ayToIryTa, YBOpOBH,
KOHTpoJuia caoOpahaja, caobpahajHe 3HAKOBE U KOHTPOJIHE
eHTpe Ha ayronyTy. CTaTHUYKH CIIOjeBU ce MOTY ypehuBatu y
nporpaMuma ypehuBama ClOJFHUX Mara.

JIMHaAMWYKY CII0jeBH Cy CHICIIM(DHYHH CII0jEBU YHjH CE
caJipxaj 4ecTo Mema. JluHamMuuke nHpopMalyje NpuKasaHe y
M033IMHH ¥ OCBEXKaBajy Ce Y peryIlapHOM BPEMEHCKOM
WHTEpBAIY CY:

- [Ipernen cutyanuje Ha myTy, HIYCTpOBaHO Off oxesbka boje
y 3aBUCHOCTH OJ] HUBOoa yciyre; MHIuaeHTn caobpahaja
Takolhe ce mpuKazyjy y mpo3opy ajapMa Ha OCHOBY 3aXTeBa.

- [lomanu o BpeMeHy Ha ImyTy U caoOpahajy mpukasyjy ce
nomohy cumboua.

- Undopmaryje o TpeHyTHOM CTaTyCcy nepudepuje,
HOCIIe/Hhe IIPOYNTaHe BPEIHOCTH

- [lopyke uHIMIEHTA, Y YHAIIPE Je(pUHICAHUM
KJIacu(UKaIfjaMa - 3aXTeB 32 XUTHE CITydajeBe, Op3 HiIu
CpeIbH HUBO peaKIiyje.

Pazmrrauty cnojeBu (M mpeaMeTH MpHUKa3aHu MPEKO CBAKOT
O]l BbUX) TIPHKAa3yjy CE WU CE CEJICKTUBHO CKPUBAjy. Y OKBHPY
Marie, CBU IMHAMUYKH 00jeKTH MOTY ce NMpPHKa3aTh
Pa3NUYUTHM UKOHaMa U 00jOM KOjH je y CKIIaly ca lbUXOBUM
ofepaTUBHUM (cajammbiM) cTaTycoM. OcHOBHE (DyHKIIH]jE 32
JUHaMH4Ke 00jekTe ca MoryhHorrhy noBehama JOrHKe MOTy
ce MPOYUTATH Ha ekpaHy. Moryhe je mo3BaTH U pUKa3aTH
JoJaTHe HHPOpMAIHje O CBAKOM 00jeKTy. 3a CBaKu 00jekaT
MOCTOje JIeTaJjbHU]je MHPOPMAIIHje O 3aXTeBy onepaTtepa. HakoH
yUUTaBama JIeTaJbHUX HHPOpMAaIHja, OIIepaTop Mopa a BUAH
JUHAMHUYKE T0J[aTKe, Kao IITO je Hip. TpeHyTHa Mepema. AKO
ce MpHKa3yje JINCTa mojJaTaka, Mopajy Outu noctymHe cienche
byHKIHjE:

- Ananm3a onrosapajyhe omnepaTuBHe OpyKe

- [Iponanaxeme oapeleHnx npeaMera Ha Mamu

HoctynHu cy moceOHHU anaty 3a 0p30 KpeTame YHyTap
npo3opa u u3mel)y paznuuuTix npo3opa. GyHKIMje 3yMHpamba
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omoryhaBajy Bam na npehere usmel)y paznuuutux HrBOA
nerasba u orsesia. M30op odjexra y nposopy [IpeBues moxe
ayTOMAaTCKH oJlabpaTH OAroBapajyhy o0sacT y mpo3opy
Heraspm.

I'padmuxu koprcHUYKHN HHTEpdEjc Tpeda aa uMa nBa
HadMHA:

- pexuM 1 u - pexxum 2

Pexum 1

YKIJbydyje KOPHCHUYKO Cy4esbe Koje ce MpHKa3yje
MUHHIMAJHO:

- HTepakTBHA Mara ca CBUM CJIOjeBUMa KOjU MPHKa3yje
CJIEMEHTE CHUCTEMA.

- ManukaTopu cucreMa - eeMEeHTH Marie.

- IPOCTOP Y KOjeM Cy MpUKa3aHe CiIydajHe CHTYyaluje

- KonTejuep 3a xxuBy kamepy.

Pexum 2

YKIJbydyje KOPUCHHYKO Cydesbe Koje ce MpHKa3yje
MUHUMAJTHO:

- ypenute onpeheHe 30He HHTEpeca

- lllemaTcku mpuka3 eneMeHara Ha o1abpaHOM pacropeny -
[ToxBanan.

- [IpounTajTe cBE MapaMeTpe U MPUKAKUTE UX Y PCATHOM
BpEMeHyY 07l KOHTpoJIepa

- YUTamke CBUX ITapaMeTapa U BUXOBOT MIPHUKa3a Y pearHoM
BpPEMEHY H3 CIIOJbHUX CHCTEMa (OCBETIhEH:E, TOMON)

- KTIA onespax

- peanHe BpeAHOCTH "Ycayre" Ha OCHOBY BPEIHOCTHU KOje
eMUTY]jy onpeleHn eneMeHTH

- MOryhHOCT JIeTaJbHUX U [IEMATCKUX MPUKa3a 3a CBaKH
eJIeMEHT

Crarycu ompeMe: OTBOPEHH, CPOJHH, TPEIIKa, aKTHBHA,
rpelka, HCKIJby9IeHa, 3aTBOPECHA

Ha Bupgeo 3umy cBaku caipikaj ce TEHEpHIIE Y OKBHPY
cHCcTeMa MOHUTOPHUHTA U YIpaBJbamka MIOCEOHO ce IpHKasyje Ha
3axTeB oneparopa. Ha Buneo 3umy Mory ce npukaszatu cienehu
HHUBOH JIeTasba:

- HuBo ca cTBapHOM ITpomMeTOM Yy BpeMeHy (paznuaute 0oje
JieTia ImyTa rnpeMa 3acnhieHOCTH KalamuTeTa)

- HuBo noxaraka o nanunentuMa (Hecpeha, moceoHe
norahaje, caobpahajue ryxBe, rpaJIIAIITa UTA. ).

- HUBO KOjM TIpHKa3yje paxHu craryc 3a sehuny UMII-a
nBpcre o6jekara (amp. Kontponepu). ¥ ciyyajy kBapa, 6oja
ce MeHa y L[PBEHO U MIpUKa3yje ce Ha 3ujy, 10K Cy JOAATHH
MEXaHW3MH YKJbYUCHH Y IPYTe JACIOBE

- Bugeo curnain 3a ogabpane oToamnapare

Cucrem nMa MOTYhHOCT TIpaBJbCHba BHICO CHTHATHUX
CHHMKa, Ka0 U JIOJICJbUBAGE TOCEOHNX MOHUTOpA J1a
MPUKA3yjy BHICO CUTHAJIE Y)KHBO M3 0Ja0paHuX Kamepa.

~ 163 ~



Takobe, Moryhe je apxuBHpaTH BHIICO CUTHAT y TOCCOHOM
CKJIAJIUINTY

HocrymHe cy cnenehe MeTojie 00aBemTeHa:

- [Ipexo mopyka (6e3 mOTBp/IL)

- IPEKO Jjajiora Mmopyke (ca ImoTBPIOM)

- IPEKO MOPYKe ca JOAaTHUM 3ByYHUM CHIHAINMA

- [lomamu o ycimyrama myTteMm e-mMausa

CucteM nMa MOTYNHOCT CKJIQIMINTEHa U MITaMIIakha eKpaHa
JOKYMEHTAallMOHOT eKpaHa.

CucreMm caapixu anart 3a JeuHucame MIaHoBa U
ctparerdja. OBaj anar npyka MOryhHOCT ITOCTaBIbamba
orieparepa Jia IOCTaBH aKTUBHOCT, aKTHBUPA [Iporpame,
yIIpaBJba IPOMEHJBHUBUM MPOMETHHM CHUTHAIH3ALH]OM,
YIIO30pH OCTaJle YYEeCHUKE Jla IPOMEHE CBE PACIIOJIOKHBE
napameTpe cucTeMa.

Cucrem 3a npaliesbe 1 yIpaBibambe CaJp>Kd OCHOBHH ajiat 3a
KoH(puUTypanujy. Jla Ou ce HAITyHUIIM WM TPOMEHIITH
nmapaMmeTpe, CUCTEM Takohe calipxu cohTBEpCKe MOTyIie
KopucTehH KOju KOPUCHUK MOKe YhH y TpayKeHe ITOIaTKE JIOK
CUCTEM paju. Anat 3a KOHQUTypalujy moKpuBa cienehe
obnacTu:

- Komynukanuja: Pajgau mapaMeTpu pajga Ha MyTeBUMA

- [IpenmumunapHa oOpasia rmojaraka: mapamerap 3a
MpeTMMUHApHE MoaTke u3mMepene (Hnp. Kiracugukarmja, Tect
KpequOnInTeTa, 3aMeHa OTPELIHIX BPEIHOCTH)

- Monenu caobpahaja: mapaMerap U MparoBH 3a aHAIH3Y
caobpahaja u kouTpory BMC-a

- Busyanuzanuja: mapamerap 3a BU3yeIU3aIjy HUBOa
ycnyre u obumMa caobpahaja

YV 3aBUCHOCTH Off OpraHu3alyje paJHUX CTaHUIIA, CBaKa
rpyma kopucHuka (arp. Kopuchuiu / oneparopu /
aJIMHHUCTPATOPH) MOTY C€ OACIUTH Pa3IMYUTOM PaBuMa
npuctyna cuctemy. MuauBuayanne QyHKIUje Cy JOCTyITHE Ha
pagHOM MECTY.

Cucrem nMa moryhHoct oOpajie mojaTaka ¥ Ha OCHOBY Koje
ce n3padyHaBa HUBO yciyre (HMBO yciyre). CucteM nobuja
caoOpahaj, BpeMeHCKe U onepaTHBHE MOJIATKE ca MyTOBamba
KOHTpoJiepa. BpcTe mpuMIbeHHX ToIaTaka Cy:

- mojany o caobpahajy (KpaTKOpOYHU U AYTOPOYHH TOAIIN)

- Bpemencku monanmy,

- [lomanu o mpomeHIbHBOj caobpahajHoj CUTHANTM3H]H,

- OnepaTrBHE IOPYKE OJ1 IIyTOBamba KOHTPOJIOpa

- CucreMcKH MoJjaly ca MyToBamka KOHTpoJIepa

3a cBako Mepeme Moryhe je konpurypuparu xoju he ce
CBUJICHTUPATH THUII IOJaTaKa U Koju hie ce M3BPIIUTH TECTOBH
BaJbAHOCTH TozaTaka. [lopex ayroMaTckux mojaraka, CHCTEM
takole ©Ma MOTYhHOCT py4HO MOKpETama CICHAPH]a HITH
CHCTEMCKH OJITOBOPU
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Ynpasspame NPOMEHIEUBUM caoOpahajHrM 3HaKOBUMA
yKJbydyje ciiesiehe ocHOBHe 3a/1aTKe:

- lepunncame caapikaja Kapakrepa (CIUKe) U IporpaMa
(cexBeHIIa CITHKE)

- Ciiika / KOHTpOJIa TIporpama koja he ce npukaszaTte y Kojem
KapakTepy U y Koje BpeMe

- Konrpomna cruka / mporpama koju he ce mpukasaT y KojeM
KapakTepy U IOJ KOjHUM YCIIOBHMaA

- KOHTPOJIa KapakTepa ca pa3IniuTHM HUBOMMA TIPUOPUTETA

- Busyanuzanumja caaprkaja u craTyca Kapakrepa

- Bammnanuja xapakrepa

Cucrem nma Moryhaoct usspiiema AHIIP ammkanmja
3aCHOBaHMX HA WACHTU(DHUKAIM]H MTOjeIMHAYHOT CTOJIA
ayromobuna. Kopucrehu AHIIP xamepe, 6poj Tabena uura y
peasHOM BpeMeHy U HalpHjeln y LeHTpaliHu cucteM. CucreM
caapxxu cienehe annmukanuyje:

- Mepeme BpeMeHa IyToBamka NpahekheM MojeAMHAYHIX
BO3MJIA ITyTEM MpPEXE ayTOIMyTa

- OTKpHUBame BO3MJIa KOja IPEBO3¢e OMacHe MaTepHje

Cucrem 06e30ehyje ckiaauTehe CBUX MOPYKa 0 paay y
apX¥BU TOPYyKa, KA0 ¥ KOPUCHUYKH HHTEp(dEjC 3a MpoIeHy
BpCTE TMOPYKA y apXHBH.

CucreM caJp>ku anaT 3a TeHepucarmbe U3BellTaja 1
CTaTUCTHKA Ha OCHOBY 00pajie M n3pauyHaBama CHUMJbEHIX
mojaraka, Hip. 3a cienehe cBpxe:

- [logpika 3a onTEMU3aIM]y CHCTEMa YIIPaBIbamba y
caoOpahajy

- [IpoBepute yrunaj mepa unpopmanuja o caobpahajy

- [lotnyHo noy3/1aHa JOKyMEHTAIja O OTIEPATHBHOM CTamby
cucrema

- Cratuctrka caoOpahajHuX cHTyalja y )KeJbeHOM
noapy4jy

Pagna apxuBa caapixu mmopyke 3ajeHo ca moJanuma o
HIOpEKITy ¥ BpEMeHY, KaKo CIIe/Iu:

- ITopyke o rpemimu cucrema

- [Topyke o rpewmu ¥ nogcucreMa

- CucteMcke onepaTuBHE MOpyKe

- Pyuno yHenu na ce yHecy ornepaTHBHE IOpYyKe Ja O3HAYN
BpeMe KYIIOBHHE - OBO j€ MOX/Ia TIOPYyKa Koja ce He MOXKe
ayTOMATCKH CIIATH ca CHOJBHOT ypehaja

- AKTHBHOCTH orepaTepa 3aje/IHO ca IaTyMOM, BPEMEHOM U
HACHTH(UKAII]OM omeparepa

Lentpanau cepsep je cuaxponu3oBan nomohy I'TIC
npujeMarka. CBe pagHe CTaHWIIE TIOBE3aHE Ca IICHTPAITHOM
MPEKOM CHHXPOHHU3Y]Y ce kpo3 JIAH.

CucreM je y cTamy J1a IPUMH U TCHEPUIIIE CHCTEMCKE
MOPYKE Y peaTHOM BpEMEHY ca MOoBe3aHuX ypehaja wim mox
MOJCUCTEMOM
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Auar 3a ympaBJbame rpenrkama oMoryhaBa BaM Ja BUIUTE
CBE HeyCIIeXe y CUCTeMY U Jle(MHUIIE KOpPaKe 3a PelllaBarbe
npobiiemMa (obaBemmreme dpakc yemyre, CMC wiu e-mauna.
CucreM mpyxa MorojiaH MExaHu3aM 3a IPETPAKUBABE U
¢untpupame, koju omoryhasa ornepaTopy Ja BUIHM HEKE
KBapoBe 10 HEKMM KpUTEPHjyMIMa, Kao mTo je. Cratyc,
Kareropuja uth. Paznuunre kapakTepUCTHKE HHPIIAjCKOT
KBaIpaTHOT OIlepaTepa ajl a IpaTe CTamke CBaKe IPelike, HIIp.
[oTtBpaa, ycnemniHa 3a ciame npuManala, Tpajame UTII.

Traffic Management Software

Traffic management software in the Prijedor Control Center
with all necessary licenses for the integration of all subsystems
listed in the competition documentation

System Architecture: - Designed ITS The system is modular
and customizable, the system has the ability to define the
parameters comparing the system allows the user to define the
logic triggers that are generated by the system's self) that alter
the incident in the system . Defining incident situations does
not have to initiate response plan, such as response plan can be
initiated without an incident situation.

System Response Plan

1. Automatic or semi-automatic response plan to measured
size or events

2. Manual answers to every event

3. Manual response to any event patterned response plans

System architectures use four basic levels:

- EXTERNAL EQUIPMENT LEVEL - Highway equipment

- network level - is a network technology that connects all
external devices with the central system

- Central Control System Level (TMS) - for data processing
and IP connection with external devices

- Data presentation level - Collected and processed data is
presented to the user. This presentation also includes a display
of a map on the video wall and terminals where experts in the
field of management and traffic control work.

The graphical user interface is clear and easy to understand
users. The visualization consists of static and dynamic layers.

Static layers are content that rarely changes and is not
suitable for displaying real-time facilities (road network,
boundaries, parts of the city, highways, river flows, etc.). Other
items that can be covered or masked are the numbers of
highways, nodes, traffic control, traffic signs and control
centers on the highway. Static layers can be edited in external
folder editing programs.

Dynamic layers are specific layers whose content is often
changed. Dynamic information displayed in the background
and refreshes in the regular time interval are:
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- Overview of the situation on the road, illustrated by the
colors section depending on the level of service; Traffic
incidents are also displayed in the alarm window based on the
requirements.

- Weather data on the road and traffic are displayed using
symbols.

- Information on current periphery status, last read values

- Incident messages, in pre-defined classifications - an
emergency response request, fast or intermediate reaction level.

Different layers (and objects shown through each of them)
are displayed or hiding selectively. Within the folder, all
dynamic objects can be displayed with different icons and color
that is in accordance with their operational (current) status. The
basic functions for dynamic objects with the possibility of
magnification logic can be read on the screen. It is possible to
invite and display additional information about each facility.
For each facility, there are more detailed information on the
operator's request. After loading detailed information, the
operator must view dynamic data, such as e.g. Current
measurements. If the data list is displayed, the following
functions must be available:

- Analysis of the appropriate operating message

- Finding certain objects on the map

Special tools for fast movement inside the window and
between different windows are available. Zoom functions allow
you to cross between different levels of detail and views. The
object selection in the preview window can automatically select
the appropriate area in the details window.

The graphical user interface should have two modes:

- mode 1 and - mode 2

Mode 1

Includes user interface that displays minimally:

- Interactive map with all layers showing the elements of the
system.

- System indicators - map elements.

- space where incidental situations are shown

- Container for live camera.

Mode 2

Includes user interface that displays minimally:

- Arrange certain interest zones

- Schematic representation of elements on the selected
schedule - manageable.

- Read all parameters and display them in real time from the
controller

- Reading all parameters and their real-time display from
external systems (lighting, AID)

- KPI section

- Real values "Services" based on the values emitted by
certain elements
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- Possibility of detailed and schematic displays for each
element

Equipment Statuses: Open, Related, Fault, Active, Error,
Off, Closed

On the video wall each content is generated within the
monitoring and management system specifically displays, at
the operator request. The following levels of detail can be
displayed on the video wall:

- level with a real traffic situation in time (different colors of
the section of the road towards capacity saturation)

- Level of incidents data (accident, special events, traffic
jams, construction sites, etc.).

- level showing operating status for most IMP or TANTING
TYPES OF OBJECTS (eg controllers). In the event of a
failure, the color changes to red and displayed on the wall
while additional mechanisms are included in other parts

- video signal for selected cameras

The system has the ability to make video signal recordings,
as well as assign special monitors to display live video signals
from selected cameras. Also, it is possible to archive a video
signal in a special storage warehouse

The following notification methods are available:

- over messages (without confirmation)

- via the message dialog (with confirmation)

- via the message with additional beep

- Service Information by e-mail

The system has the ability to store and print a screen
documentation screen.

The system contains a tool for defining plans and strategies.
This tool provides an ability to set the operator to set the
activity, activates programs, manages variable traffic signaling,
warn other participants to change all available system
parameters.

Monitoring and control system contains the basic
configuration tool. In order to replenish or change parameters,
the system also contains software modules using which the user
can enter the requested data while the system is running. The
configuration tool covers the following areas:

- Communication: Road controller operating parameters

- Preliminary data processing: parameter for preliminary data
measured (eg classification, credibility test, replacement of
incorrect values)

- Traffic models: Parameter and thresholds for traffic
analysis and control of VMS

- Visualization: parameter for visualization of the level of
service and traffic scope

Depending on the organization of workstations, each group
of users (eg users / operators / administrators) can be awarded
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different access rights to the system. Individual functions are
available in the workplace.

The system has the ability to process data and on the basis of
which the level of service is calculated (Level-of-Service). The
system receives traffic, weather and operational data from the
travel controller. The types of data received are:

- Traffic data (Short-term and long-term data)

- weather data,

- data on variable traffic signaling,

- Operating messages from travel controllers

- System data from the Travel Controller

For each measurement, it is possible to configure which data
type will be recorded and which data validity tests will be
performed. In addition to automatic data, the system also has
the ability to manually run the scenario, or the system
responses

Management of variable traffic signs includes the following
basic tasks:

- Defining content of character (images) and program
(sequence of image)

- Image / program control to be displayed in which character
and what time

- Control of images / programs that will be displayed in
which character and under what conditions

- Character control with different priority levels

- Visualization of content and character status

- Validation of character

The system has the ability to execute ANPR applications
based on identifying individual car table. Using ANPR
cameras, the number of tables read in real time and forwards to
the central system. The system contains the following
applications:

- Measurement of travel time by monitoring individual
vehicles through the highway network

- Detection of vehicles transporting hazardous substances

The system provides storage of all operating status messages
in the message archive, as well as the user interface to assess
the type of messages in the archive.

The system contains a tool for generating reports and
statistics based on processing and calculating recorded data,
e.g. For the following purposes:

- Support for optimization of traffic engineering
management systems

- Check the impact of traffic information measures

- Completely reliable documentation regarding the
operational condition of the system

- Traffic situations statistics in the desired area

The operating archive contains messages along with the data
on the origin and time, as follows:
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54,

Onwc ¢pyHKIH]jE

softvera

- System error messages

- Periphery and subsystem error messages

- System operating messages

- Manually entered operating messages to indicate purchase
time - this may be a message that cannot be sent automatically
from an external device

- Operator activities along with the date, time and
identification of the operator

The central server is synchronized using the GPS receiver.
All workstations connected to the central network are
synchronized through the LAN.

The system is able to receive and generate system messages
in real time from connected devices or from subsystem

Error Management Tool allows you to view all failures in
the system and defines the steps for troubleshooting
(notification of fax service, SMS or e-mail. The system
provides a convenient search and filtering mechanism, which
allows the operator to see any malfunctions by some criteria,
such as. Status, category, etc. Different characteristics of AL
low operator failure to monitor the condition of each error, e.g.
Confirmation, successful to send recipients, duration, etc.

54. Murerpauuonu copreep/ Integration software

Softver za integraciju ITS-a, sistema naplate putarine i
sistema za kontrolu i upravljanje saobracajem na autoputu:

1. Povezivanje VIM sistema sa sistemom za naplatu putarine

2. ldentifikacija vozila za prevoz opasnih materija i
prijavljivanje informacija sistemu za naplatu putarine

3. Razmena i obrada informacija o odbeglim vozilima u ITS
i sistemu naplate putarine

4. Detekcija divljih izlaza na autoputu

5. Prosledivanje informacija o moguc¢im kasnjenjima i
zastojima na naplatnim stanicama i prosledivanje informacija
ITS sistemu o preusmeravanju vozila na druge izlaze sa
autoputa

6. Informisanje ITS sistema o radovima i mogucim
saobracajnim nezgodama na nekoj od naplatnih stanica uz
odgovarajuce obavestenje korisnika autoputa.

7. Detekcija odvijanja saobracaja na pojedinim segmentima
autoputa i konfiguracija naplatnih stanica prema oc¢ekivanom
saobracaju (rekonfiguracija ulaznih/izlaznih traka)

8. Jedinstveno merenje srednje brzine kretanja vozila u
sistemu naplate putarine izmedu naplatnih stanica i izmedu
mernih mesta u sistemu ITS.
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9. Identifikacija prekrsilaca prekoracenja brzine u ITS i
sistemu naplate putarine i obavestavanje nadleznih sluzbi o
svim prekrSajima prekoracenja brzine na pojedinim deonicama
i segmentima autoputa.

10. Softver za preuzimanje podataka o svim deSavanjima u
integrisanom ITS-u i sistemu naplate od strane eksternih sluzbi
(Saobracajna policija, auto-moto savez, tehni¢ka sluzba za
pomoc vozacu, servis za odrzavanje autoput

Software for integration of ITS, toll collection system and
highway traffic control and management system:

1. Connecting the VIM system to the toll collection system

2. ldentification of vehicles for transporting dangerous goods
and reporting information to the toll collection system

3. Exchange and processing of information about runaway
vehicles in ITS and the toll collection system

4. Detection of wild exits on the highway

5. Forwarding information about possible delays and
stoppages at toll stations and forwarding information to the ITS
system about rerouting vehicles to other highway exits

6. Informing the ITS system about works and possible traffic
accidents at some of the toll stations with appropriate
notification of highway users.

7. Detection of traffic on certain segments of the highway
and the configuration of toll booths according to the expected
traffic (reconfiguration of entrance / impression lanes)

8. Unique measurement of the highest vehicle movements in
the toll collection system between toll cells and between
measurement points in its system.

9. Identification of exceeding the speed limit in its and
collection of tolls and notification of competent services on all
speed violations over speeds and segments and segments of the
highway.

10. Software for data on all events in the integrated system
for charging external services (traffic police, auto-moto
Alliance, technical service for drivers, highway maintenance
service)

Installed in the monitoring center, responsible for collecting
and processing different data on highways.

55.  IlenTpajHu cucTeM ynpasjbama cepsepom/ Central management system

server
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IlenTpanHu cucTeM yIpaBjbakba CUCTEMOM CepBepa
Omnepartusnu cucrem: Bunnosc2016 Cepsep CtanaapaHu
olepaTHBHHU CUCcTeM iU Beha Bep3uja, HeorpaHHUueHa JJO3BOJIa

KoMItanuje; Mo)ke ICTOBpeMEHO /1a TTOIpKaBa JIMHK U
BMBAPE Texnomnorujy;

LITY: 8-ope mpornecop Uuten KCEOH cepuje, rnaBHa
¢pexBenmja HUje HIKa ox 2.0 I'X3;

Wupycrpujcka cranaapaHa yrpaheHa uBpcTa CyncTaHIa 3a
YBPCTH AUCK KOJU CE MOXKE 3aMEHUTH 0€3 UCKIbYuuBama; Mory
Ce MHCTANNpPAaTH § YBPCTHX IHUCKOBA;

PAU/]I penyrnannuja: MaTtuyHa mioya uaTerpume PANJ]
byHkuHjy;

Cxnagumreme: 2 cucteMcku auck ca >200I'b CAC CCJL
yBpcTUM AuckoBuma, PAN/I1 penyHnanmujom;

2 nonataka aucka >1Th CATA XJ1/1, PAWUJI1
PEeIyHIAHTHOCT;

Mewmopwuja: >64I'b I/IP4 Mmemopuja, moapIiKka mpoupema
1o 512I'b;

PAM: >64I'b [1/1P4 PAM, npoumpuso Ha 512I'b;

OmnpemibeH He3aBUCHUM MOHUTOPOM (19-ununu JILIJ
MOHHUTOD), CTaHJap/AHa TacTaTypa, MUIII;

Mpe:xHa kaptuna: >2 I'E I'nrabut ETxeprer nopr;

[Toy3nanocT: Hanajame, BEHTWIATOP, TOAPILIKA TBPAOT
nucka [logpiika 3a ToIoTy 3aMeHy;

[Nonprmka 3a Be3MBame MOPTOBA Ca BHIIIC IIHIIE;

Hamnajame: >2 cyBumine Hamajame KOje ce MOTY 3aMCHHUTH
TOKOM paja.

WHuctanupan y ueHTpy 3a npaheme, OAroBOpaH 3a
IPUKYIJbamkhe U 00pagy pa3IMIUTHX MOAaTaKa Ha
ayTOIyTEeBUMA.

Central management system server

Operating system: Windows2016 Server Standard operating
system or higher version, unlimited company license; Can
support Link and VMVARE technology at the same time;

CPU: The 8-core processor Intel Kseon series, the main
frequency is not lower than 2.0 GHz;

Industrial standard built-in solid for a hard drive that can be
replaced without shutdown; 8 hard disks can be installed;

RAID redundancy: The motherboard integrates the RAID
function;

Storage: 2 System Disk with >200GB SAS SSD solid discs,
RAID1 redundancy;

2 data disc >1TB SATA HDD, RAID1 redundancy;

Memory: >64GB DDR4 memory, extension support up to
512GB;

RAM: >64GB DDR4 RAM, expandable to 512GB;

Equipped with an independent monitor (19-inch LCD
monitor), standard keyboard, mouse;
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Network card: >2 GE Gigabit Ethernet port;
Reliability: power supply, fan, hard disk support Hot
replacement;
Support for binding of multi-saw ports;
Power supply: >2 redundant power supplies that can be
replaced during operation.
The description Installed in the monitoring center, responsible for collecting
of the function and processing different data on highways.

56.  Paana cranuua onmepatepa/ Operator workstation

Operaterska radna stanica
Crienduxarmje CPU: 4-jezgarni procesor Intel Core i7 serije;
onpeme Memorija: >8GB, DDR4 memorija, maksimalno prosirenje
podrske do 64GB;
SkladiStenje: 1 SATA ¢vrsti disk od 7,2 kr/min, kapaciteta >
1TB; 1 256G SSD uredaj;
Interfejs: >1 HDMI, >1 DVI ili VGA, >1 Gigabit Ethernet
interfejs, >2 USB3.0;
MTBF: >50,000h;
Operativni sistem: Vindovs 10 Standard Edition ili druge
nadogradene verzije;

Onuc pyHKIH]jE IToxpenure codTep 3a amukanyjy TepMuHam, ynpasibajTe
ypehajeM 3a mprKa3 U KOHTPOJIHILETE KaMepy U IpyTe
MIPOMEHJbUBE HAICITHUIIE HHCTAIUPAHE HA ayTOMYTY.

The specifications Operator workstation
of the equipment CPU: 4-core processor Intel Core i7 series;
Memory: >8GB, DDR4 memory, maximum support
extension up to 64GB;
Storage: 1 hour Hard drive of 7.2 cramp, capacity > 1TB; 1
256G SSD device;
Interface: >1 HDMI, >1 DVI or VGA, >1 Gigabit Ethernet
interface, >2 USB3.0;
MTBF: >50,000H;
Operating system: Windows 10 standard Edition or other
upgraded versions;
The description Run the terminal application software, operate the display
of the function device and control the camera and other variable labels
installed on the highway.

57. Paux Opmaun 19 "42V 1200 * 800 mm/ Rack orman 19 42U 1200*800 mm
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Panx Opman 19 "42VY 1200K800 mm

Hcnopyka u yrpaama camocrojeher perixepa 19 "42V
mumensuja 1200k800 mm: - [Ipenma nepdopupana, nperpama
3alllbUX BpaTa U 00YHe cTpaHe - maTix nanen 24 x PJ-45
Copar 6A -1 I1I] - BenTHIAaTOp - BEHTHJIATOPCKA IIWHA -
HaBHja4H.

WHcranupajre crangapaHy onpeMy Kojy 3axteBa LlenTap 3a
npaheme 1 00e30enuTe Halajambe 3a MHCTAJALMOHY OIIpEMY.

Rack Cabinet 19 42U 1200K800 mm

Delivery and installation of a detached regcher 19 "42U
dimension 1200k800 mm: - Front perforated, remodeling rear
doors and sides - Patch panel 24 h RJ-45 floor 6A -1 pc - Fan
panel - power supply rails.

Install the standard equipment required by the monitoring
center and provide power supplies for installation equipment.

58. VIIC 8000BA ca 6arepujama/ UPS 8000VA with batteries

Crierudukarje
orpeme
Omnuc pyHKIHje

The specifications
of the equipment

The description
of the function

YIIC 8000BA ca 6arepujama

HocraBa, MonTaxka u nnoBe3uBame YIIC 8000BA ca
JIOJTATHAM MOHTaXHHUM Oarepujama y PEII.

Tokom prekida struje monitoring centra, on pruza
neprekidno napajanje na razli¢ite opreme Centra za monitoring.

UPS 8000VA with batteries

Delivery, assembly and connection UPS 8000VA with
additional mounting batteries in the REC.

During a power outage of the monitoring center, it provides
uninterrupted power to the various equipment of the
monitoring center.

59.  Henrpan Ceurux/ Central Svitch

Crierudukaryje
orpeme

Mpeka TenekoMyHUKauoOHe Mpexe Mpexka Mpexe
OcuoBuu npekunad Ypehaj Xyasen C7703: Uannnjaraa
koHpuryparuja: * 44k10r COII +  20x1000bace-Kc CDIT
CHCTEMCKa eKCTTaHCHOMITHOCT cuctema: * Ypehaj nma
moryhnoct ma noduje 1 I'E, 10 T'E, 40 TE unu 100 TE
uaTepdejc kapruna. [Ipomupeme cucrema 1o ykymHo 40 k
10I" COII + y pexxumy Op3une xuna. « Kanarurer Mar ctomna:
256.000 yHoca * 11184 Tabena 3a yeMjepaBame: 256.000 yHOCa
* Ca ypehajem, nea COIT + 3M Benuke Op3uHe Op3UX
npekuaaya, aga COII + (850HM, 300M, JILI, MM) moxyn 3a
NPUKIJBYIHUKE HA JaTa IEHTPa 32 MPEKIIOINKE IMo1aTaKa, ceam
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1000 6a3a -Kc JIKC (1310HM, 10xm) COII mogyn u net
10000ace-k ex (1310u1M, 40xm) COII Mmoxyna OcHOBHa
cnenudukanmja: * [Ipexkumpauku kanamureT: MuH 1.9101IC *
Kamanurer nmommbke: Mun 1400 MIIIIC  BJIAH Bpoj: 4K ¢
Ocnogne ycuyre [logpmika 3a ocHoBHe ycnyre : BJIAH,
KUWHK, JIALII, npuBatau BJIAH, 802.1B, 802.1c, BITJ1Y
CTpaskap, 3allTUTa Kopuje, 3amruTa 380Ha, JIXIIII cepsep,
JAXUIT cepsep, AXUIT Cuoonunr, AXLII 3amrtuta onyje,
802.1x, mau, Mar agpeca, IOApPIIKA 32 ayTeHTU(DHUKALH]Y,
AAA , CCX, pamujyc, tanarnc uinu cnuaad, CHMIT B1 / B211 /
B3, AIJI, ®untpupame caodpahaja, nuddeps, mommnujcku
caobpahaj, mpomet caoOpahaja, uzderaBame caodpahaja,
n30eraBame 3aryliema, yrpasibame 3arymemeM (11K),
nonnaepucanu kpyr p O6un (BPP), I1IK + BPP) « [Toxpmika 3a
ycMjepaBame U BuliekactHe yciyre: UI1s4, 16, nonutuka
ycmjepaBama, [1bP, cratuuke pyre, PUIL, OCII®, OCIIDB3,
BI'TL, Bppu6, B, UIT CJIA wnu cnuano, [TUM-/IM, TTUM-
CM, UI'MII B1 /B2 /B3, MJI1 B1 / B2, UI'MII CHoomuHr,
UT'MII Ipoxu * Ilompmika 3a Hanpenne yciryre: MILUJIC, JIJIIL,
MIUIC, JI3BIIH, 802.3AX, 802.1AT" « CyBuiuinu Hamnajame
Hau3MEHUYHE CTpyje, MaKcuMaiHa notpouma 1000 B

Uredaj za povezivanje podataka koji se koristi kao jezgro
pracenja mreze

Telecommunication network Network Network features
Core Switch device Huawei S7703: Initial configuration: «
44x108 « 8x10g SFP + « 20x1000Base-X SFP system
expansibility: * The device has the option to receive 1 GE, 10
GE, 40 GE or 100 GE interface cards. System expandment up
to a total of 40 x 10g SFP + in Wire-Speed mode. * Mac table
capacity: 256,000 entries * IPv4 Routing Table: 256,000
Entries » With the device, two SFP + 3M HIGH SPEED
connections between switches, two SFP + (850nm, 300m, LC,
mm) connection module to Data Center switches, Seven
1000BASE-X LX (1310nm, 10km) SFP module, and five
1000BASE-X Ex (1310nm, 40km) SFP module Basic
specification: « Switching Capacity: Min 1.9Tbps *
Consignment capacity: min 1400 mpps ¢ Vlan Number: 4K ¢
Basic services support: VLAN, Qing, LACP, Private VLAN,
802.1W, 802.1s, BPDU Guard, Root Protection, Ring
Protection, DHCP server, DHCP Relay, DHCP Snooping,
Broadcast Storm Protection, 802.1x, Dai, Mac Address Bypass
Authentication Support, AAA, SSH, Radius, Tacacs or Similar,
SNMP v1/V2C V3, ACL, Traffic Filtering, Diffserv, Traffic
Policing, Traffic Shaping, Wed Congestion Avoidance,
Congestion Management (Priority Queuing (PQ), Weighted
Round R obIN (WRR), PQ + WRR) ¢ Support for routing and
multicast services: IPv4, IPv6, Routing Policy, PBR, STATIC
ROUTES, RIP, OSPF, OSPFV3, BGP, VRRP6, BFD, IP SLA
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or Similar, PIM-DM, PIM-SM, IGMP V1/V2/V3, MLD V1/
V2, IGMP Snooping, IGMP proxy ¢ Support for advanced
services: MPLS, LDP, MPLS, L3vpn, 802.3Ah, 802.1AG
Redundant AC power supply, maximum consumption 1000 W

Data connection device used as network tracking core

60.  Industrijski prekidaé¢

Crenudukarnuje
orpeme

Omnwc pyHKIH]jE

The specifications
of the equipment

The description
of the function

Wunycrpujcku nmpekuaay / pyTep 3a JIOKaIuje TIyx
ayromyta: - MuH 6kre PJ45 u 4kre C®OII noprosu (omoryheHo
Ha OmI10 Koju HauuH) - MoryhHocT Hanorpaawe COE noapuke
3a moapiky Ha PJ45 IMopTroBruMa myTem copTBEpCKe T03BOJIC
WM JIOJaBambeM OJIroBapajyher xapasepa Hamajama. - MHH 1 X
PC485, mua 1 x YCB 2.0 - mun WI140 3amruTa i 00Jb€ -
MmuH: -40 ~ 70 ° C PagHa TemnepaTypa - MakKCUMalHe
numensuje 155x100xm40mm - mun 19 MIITIC ypebaja 3a
yuuHak - MuH 54 I'BIIC npebaumBame ypehaja - Ilogpiika
OcnoaHze ycnyre: BJIAH, 802.1P, myudka arperauuja, CTII,
MCTIIL, AXUII, ALJL, pamujyc, CHMII (BJI/ B211 / B3), Be06
HMC - IMonppiika 3a Hanpenne ¢pyHknuje: CTaTHIKo
yemepasame, PUILL, BI'TI, UTICEL] BITH, Tud¢dCeps,
Ckproame, ayToMoOWII, MexaHu3aMm 3a Opureme, 802. 1k,
YPI®, BO/] ypehaj noapxasa cneaehe ceprudukare: EH
55022, EH 55024, EH 300386, EH 50155 - [I1 Hanajame.

Kao xommoneHTa Mpesxe 3a npaheme, KOpUCTH ce Kao
ypehaju YBOpOBa ¥ MPEHOCHBH ITOJAIN Y MPEXKH.

Industrial switch / Location router along the highway: - min
6kge RJ45 and 4KGE SFP ports - Possibility of upgrading SOE
support support on the RJ45 ports via software permissions or
adding appropriate power supply. - Min 1 h RS485, min 1P40
Protection or better - Min: -40 ~ 70 ° S operating temperature -
Maximum dimensions 155KLO0KL40MM - min IMPLY
Device switch - Support basic services: VLAN, 802.1R, port
aggregation, STP, MSTP, DHCP, ACL, radius, SNMP (VL /
V2C /V3), Web NMS - Advanced features: Static routing,
RIP, BGP, IPSEC VPN, DiffServ, Cooking, Car , Brigenje
mechanism, 802.1K, URPF, BFD device supports the
following certificates: EN 55022, EN 55024, EN 300386, EN
50155 - DC power supply.

As a component of the monitoring network, it is used as
devices of nodes and portable data in the network.

61. 1000Bbace-KC C®II JIKC/1000Base-Ks SFP LKS
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1000BACE-HK CO®II JIKC

ompeme 10KM) C®II moyn 3a HHIYCTPUjCKH TIpeKHIa4 / pyTep.
Omnuc pyHkHje Kao naranu Mmoayn y npeHocy ypehaja

The specifications 1000Base-1K SFP LKS

of the equipment Industrial 1000Base-IK SFP LKS (1310NM, 10km) SFP

Module for an industrial switch / router.
The description

of the function As a light module in the transfer device

62. 1000bace-KC C®II Ex/1000BASE-KS SFP ex

1000bace-KKC C®II Ex

CHGHI/I(I)I/IKEIHI/Ije I/IHIIYCTpHaJ'I 1000bace-K COIT EKCA (13 IOHM, 40KM)
onpeme C®II Moy 3a MHAYCTPHUjCKHU TIpeKuad / pyTTep.

Omnuc pynkIHje Kao lagani modul u uredaju za prenos

The specifications 1000Base-KX SFP EC

of the equipment Industrial 1000Base-IK SFP EXA (1310nm, 40km) SFP

module for industrial switch / Rutter.
The description

of the function As a light module in the transfer device

63. 3amrurHu 3ua/ Protective wall

Moy 3a moBe3UBamke KOMyHHUKanuje ca IHTepHeTOM -
Crenudukanyje Oupesann @upepaut OyHkiyje cy nate y cneaehoj tabemu: ©
onpeme Mus. 6xlre PJ45 u 4xlre COII « mun. 10 Buptyan ®upeami-
060je, npompuBo Ha MuH 50 BupTyeaHu 3amTHTHY 3u1-00a
* [ogpmmka 3a 100 CCJI xnujenara, mpomrpus Ha MuH 750
CCJI kimmjenata * Mus. 2 YTop 3a omaTHE eKCTEH3HjE Y3
noapiuky 3a nonasame ['E PJ45, TE COIT u 10I" COIT +/
KC®IT unrepdejc npukssyuka * [Ipomupeme ypehaja Ha
MuHUMYM 4 k 10I" COII + / KCDII noproBu * MuH.
[Mepdopmance pupesann ox 4 I'6mc » muH. Batposunna
samtuta ox MIIC 3ammruta ox 2 ['0mic * MmuH. Batposun
IMepdopmance ca BITH ox 3 I'6ric « mun. 60.000 HOBHX Be3a y
cexynau * MuH. 4.000.000 Takmrrgapckux cecuja * Ypehaj
moapxxkaa npeko 5000 ammukanuja ¢ Ypehaj moaprxasa onmmjy
BHpYCa UJIH MO/Ip>kaBa Bupyca ¢ Ypehaj noapxkasa YPJI-y on
npeko 80 kateropuja ¢ Ypehaj moaprkaBa amiiKkanyjy Ha Hamasmi
Ha HamaJl Ha alINKaTUBHE MEHEKIIMje, Kao IITO je HACTYITHU
Hanaj Ha Hanan Ha mpomeT 1 CKJL. Ypehaj moxpskaBa Bupyce
koje mpenoce XTTII / XTTIIC / ®TII canpxaj * Ypebhaj
MOJIprKaBa HEXKEJbEHY IOIITY Y MOIITAHCKOM CaHIy4Inhy y
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The description
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peaHoM BpeMeHy U GuiTpupajyhuM NOMTaHCKOM CaHIydeTy
* [logpmika 3a Hanpenne ycnyre: U4, UI1B6, cratuuke pyTe,
PUII, OCII®, OCII®B3 « IToapika 3a 6e30e1HOCHE YCIIyTe :
Credyn ¢pupesamn, I'PE, JI2TII, UTICEL], CCJI, MIJIC
JI3BIIH * CBe noTtpebHe 103BOJIE 3a yrpaBibambe Y TM
Oynnmonomhy ¢ IMoxpinka 3a akTHBHY / aKTHBHY M aKTUBHY /
camocranny * Ca ypehajem ce ucnopyuyje ca muaumantao 300
I'b. cHabneBame

WHTepHa 1 criojbHA MpEXHA W30JIaIIMOHA OIIpeMa 3a
CIpeyuaBame CII0JbHE MPEKHE NHBA3H]E

Communication connection module with the Internet -
Firewall Firewall features are given in the following table: *
min. 6x1ge RJ45 and 4x1ge SFP * min. 10 Virtual Firewall-
both, expandable to min 50 Virtual Firewall-Both * Support for
100 SSL clients, expandable to min 750 SSL clients ¢ min. 2
slot for additional extensions with the support for adding GE
RJ45, GE SFP and 10G SFP +/ XFP interface ports * Device
extension to minimum 4 x 10g SFP + / XFP ports * Min.
Performance Firewall from 4 Gbps ¢ min. Performance
Firewall with IPS protection of 2 Gbps * min. Performance
Firewall with VPN from 3 Gbps ¢ min. 60,000 new connections
per second ¢ min. 4,000,000 competing sessions ¢ The device
supports over 5000 applications * The device supports the
option of viruses or malware supports ¢ The device supports the
URL of over 80 categories * The device supports the
application from application attacks Such as cross-scripting and
SQL INJECTION - The device supports viruses that are carried
over by HTTP / HTTPS / FTP content « The device supports
Spam views in real-time and filtering Mailbox ¢ Support for
advanced services: IPv4, IPv6, Static Routes, RIP, OSPF,
OSPFV3 « Support for security services: Stateful Firewall,
GRE, L2TP, IPSEC, SSL, MPLS L3vPN - All necessary
licenses to operate UTM Functionality * Support for Active /
Active & Active / Standalone « With the device, the hard drive
is supplied from the minimum 300GB * Redundant AC power
supply

Internal and external network isolation equipment to prevent
external network invasion.

64. JeauHcTBeHH cHCTeM ympaBibama kumodopanom/ Unique umbrella control

system

Crenudukamnuje
omnpeme

[Ipuctynure paBHUM KapaKTEPUCTUKaMa HHYCTPH]jCKUX
npekunada / pyrepa Xyasen APS50L-2L{6I'E: ¢ 6xre CDIL
mopToBH * Moryhnoct Hagorpaame [10 monpaune 3a PJ45
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myTeM coTBEpCKe TO03BOJIE HITH OAATKOM oJroBapajyher
XapzaBepa 3a Hanajame. * 1 k PC485, 1 k YCb 2.0 « U140
3amtuta * Pagna remmneparypa -40 ~ 70 °C « 19,5MIITIC
Ynpaeibauku ypehaj ¢ 54 T'BIIC ypehaja 3a mpebannBame ¢
OcnosHe ycnyre [Togpmka: BJIAH, 802.1m, ITopT Arperanuyja,
CTII, MCTII, AXIII, ALUI, Pagujyc, CHMII (B1 / B2L1 /
B3), Be6 HMC * Ctatuuko ycmepaBame, PUIL, BI'TI, UTICEL]
BIIH, ANDODCEPB, [TPOU3BOAHUK KOJEHULIA,
AYXHU30BABE KYIIOBABA, MEXAHU3AILINJA 3A
MEHII1JY KYIIOBABA, 802.1Kc, YPII®, D/ * Ypehaj
noapkasa cienche ceprudukare: EH 55022, EH 55024, EH
300386, EH 50155 « JI1{ namajame /1] crara: 9,6 B mo 60 B
(TepmuHaNCKHU 0JI0K)

NHOPACTPYKTYPA MPEXA CEPBEPA - [Ipekunauku
npekunay noxaraka JL IIpexkunau: » 48x10 / 100/1000 PJ45 u
2 k40" KC®IT + » 330 I'BIIC Ipunarohenu xanamuret * 250
MIIIIC Kanarwmra Hanpen * [ToBesuBame ypehaja ca Ctekom,
1o MuH 16 ypehaja y IIpeken-y Man Tabena 64K ¢ OcHoBHe
yeayre [ogpmka: BJIAH, 802.1m, KUHK, npuBatan BJIAH
WJIM CIIMYHO, JIAI, MOpTHa curypHoct, 802.11, 802.18, 802.1c,
3aIITUTa KOpUjeHa, 3amTuTa nerjve, XTI cepsep, AXLIT
penej, AXUIT Croonunr, Cropm 3amTura, nau, AAA, CCX,
paaujyc, Tanauc, camnsl / B211 / B3, ALJL, nonunupame
caoOpahaja, mpoMeHOM, 00JIMKOBamke caoOpahaja, BeHIIe
3arylema, 3aKka3uBame pea 3auyBama (IPHOPUTETHH pell Y
peny, monnepucanu okpyriu pooun BPP, IIK + BPP) metduio
i ciuyHo, Pmon, ALJT duntpupame * [Toapiika 3a yciyre
npeHocHor 1eHTpa: Otopu mporpamudunau cucteM (OI1C)
wiu cinyHo, M-JIAT, Tpunn unu cnuano © Hanpenne
¢yukiyje [ogprmxa: UI1s4, UIIs6, MLIMII, ITonuTtuka
ycemjepaBama, Cratuuke pyre, PUIT, OCII®, OCII®B3 b I'Tl,
BI'TI4 +, BPPII, b/, UIl CJIA, ITUM-CCM, UT'MII B1 / B2
/B3, MJIJ] B1 / B2, UT'MII Cuoomnuur, MJIJI CHOOIHHT,
MCAII, MYJITULIACT BJIAH, 802.3AX, 802.1AT
Penynnant All Hanajame

Monyn 3a HaaTIeAalke crenuuKaluje jeTMHCTBEHOT
Xyaseu-a, PX228XB3 cucrtema: * JeIUHCTBEHH CUCTEM
yrnpasssarba Y MBPEJIJIOM 3a naarnename cBux ypehaja ca
1o 2000 ypehaja « Omoryhyje npahemwe, TaJbHHCKO
KOH(UTYpaIKjy U peniaBame npodiema. Monuropunr BJIAH-
a. Monuropunr BJIAH-a. Mouuropunr BJIAHC-a.
Hanarnename BJIAH-a moxe ce moctuhu mytem coTBEpcKOT
MOJTyJ1a jeINHCTBEHOT CHCTEMa yIpaBJbamha KUIIOOPaHOM KOj1
je XapIBep KOju ce HyI y oBoj moHyau. * MoryhHocT
mpoIuperka 3a au3ajH u npaheme BITH TyHena kao
MOTEHIHjATHUX OyIyNHX TEXHOJOTHja Y KOMYHUKAIHjU
n3Melyy nokanmja. Mounuropunr BITH Tynena moxe ce
mocTHhy jeIMHCTBEHUM CHCTEMOM YIIPaBJbamkha KUIIOOPaHOM
KOjH je XapABep KOjH ce Hy y 0BOj MoHyAH. * MoryhHoCT
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HIMpeha IIEHTPaTN30BaHe aHamu3e caobpahaja (MpexHU
aHanuzatop caobpahaja) Ha HajMamwe aeceT ypehaja y Mpexu
(MHHUMYM y EHTPAITHAM MPEKUIadNMa, IPEKuIaIuMa
rmojaaTtaka v Ha ypehajuma 3amrutHor 3uaa). Cucrem
[IEHTpaIM30BaHe aHau3e caoOpahaja Moxke ce mocTuhu UCTHM
CHUCTEMOM YIIpaBJbamka KPOBOM (JI0JIaBakeM COPTBEPA) WITH
IyTeM JOJaTHOT coTBepa / XapABepa Koju ce HyA: Y OBOj
nonyu. * Kamaruretn mmatdopme cepsepa: mus 2 k E5-2630,
muH 2 k 600I'b XJIJI mpoctop, penynaant ALl Hamajame, 41'e
untepdejc, ca nparehu codTBep 3a ynparibame coPTBEpPOM
(amp. Buanosc, Jlunyk, CKJI, Opariyre, utn.) * Cucrem
MoJpKaBa yIpasJbame KopucHuIMMa : CTBapame 1 Oprcame
KOpHCHHUKA, nepuHuCcame aTpuOyTa KoprucHuka. CucteMm numa
MOTryhHOCT Kpeupama mpaBa KOpUCHHUKA (KOPUCHIYKO
0100peme) KOju MOXKe TPUCTYIUTH U HAATIeIaTH LIEHTPaTHH
cucteM npahema. Cuctem Moxke e(UHICATH KOTPJhamkhe
KopucHuKa. KoprucHuin neHTpamHor cucrema npahema Mory
CE OBJIACTUTH Ha JIOKAITHO HMJIM MpeKo paaujyca * KBM omnpema
Kao IITO Cy MOHUTOPH, MUIII, TOJpa3yMeBaHH TacTaTypa
mwiatdopme * JemHa 103BoJIa 32 MHCTANIAIN]Y KIIMjeHTa Ha
KJIHjCHTY

Csa mpeHoc ¥ pa3MeHa olpeMe yHyTap MpeXHe Mpexe.

Access flat characteristics of industrial switch / router
Huawei AR550C-2C6GE: * 6xge SFP ports * Ability to
upgrade Po support on RJ45 ports through a software license or
addition of appropriate power hardware. * 1 x RS485, 1 x USB
2.0 « IP40 Protection * Operating temperature -40 ~ 70 °C ¢
19.5MPPS device performance ¢ 54 Gbps switching device ¢
Basic services support: VLAN, 802.1p, Port aggregation, STP,
MSTP, DHCP , ACL, Radius, SNMP (V1/V2C/V3), Web
NMS - Static Routing, Rip, BGP, Ipsec VPN, Diffserv, Traffic
Shaping, Car, Congestion Avoidance Mechanism, 802.1x, urpf,
bfd  The device supports the following certificates: EN 55022,
EN 55024, EN 300386, EN 50155 « DC Power supply DC
Power: 9.6 V to 60 V (Terminal Block)

Server network infrastructure - Data Center Switch DC
Switch features: » 48x10 / 100/1000 RJ45, and 2 x40g QSFP +
* 330 Gbps Custom Capacity * 250 mpps Capaciet Forward *
Connecting the device to Stek, Up to Min 16 devices in Prekec
» Capacity Mac Table 64k * Basic services support: VLAN,
802.1p, Qing, Private VLAN or Similar, LACP, Port Security,
802.1d, 802.1W, 802.1s, Root Protection, Loop Protection,
DHCP Server, DHCP Relay, DHCP Snooping, Storm
Protection, Dai, AAA, SSH, Radius, Tacacs, SNMPV1/V2C/
V3, ACL, Traffic Policing, Traffic Shaping, Wed Congestion
Avoidance, Queue Scheduling (Priority Queuing PQ, Weighted
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Round Robin WRR, PQ + WRR) NetFlow or Similar, RMON,
ACL Filtering * Support for Data Center Services: Open
programmable system (OPS) or similar, M-LAG, Trill or
Similar « Advanced features support: IPv4, IPv6, ICMP,
Routing Policy, Static Routes, RIP, OSPF, OSPFV3, B GP,
BGP4 +, VRRP, BFD, IP SLA, PIM-SSM, IGMP V1/V2/
V3, MLD V1/V2, IgMP Snooping, MLD Snooping, MSDP,
Multicast Vlan, 802.3Ah, 802.1ag * Redundant AC power
supply

Module for monitoring the specification of the unique
Huawei, RH228HV3 system: * Unique Umbrella Management
system to monitor all devices with up to 2000 devices ¢ Allows
monitoring, remote configuration and troubleshoot * Silent
service. Monitoring of WLANS as potential future networks on
individual stations. WLAN monitoring can be achieved
through the software module of the unique Umbrella
management system that is hardware offered in this offer. ¢
Possibility of expansion for design and monitoring VPN
tunnels as potential future technologies in communication
between locations. The monitoring of the VPN tunnel can be
achieved through a unique Umbrella management system that
is hardware offered in this offer. « The possibility of expansion
for centralized traffic analysis (Network Traffic Analyzer) to at
least ten devices in the network (minimum in the central
switches, Data Center switches and on firewall devices). The
system for centralized traffic analysis can be achieved through
the same Umbrella management system (adding software) or
via the addition of additional software / hardware offered in
this offer. * Server platform capacities: min 2 x €5-2630, min 2
X 600GB HDD space, redundant AC power supply, 4ge
interface, with accompanying software management software
(eg Windows, Linux, SQL, Oracle, etc) * The system supports
user management: creating and deleting users, defining user
attributes. The system has the ability to create user rights (user
authorization) who can access and monitor the central
monitoring system. The system can define user rolls. The users
of the central monitoring system can be authorized locally or
via RADIUS « KVM equipment such as monitors, mouse,
default platform keypad ¢ One client installation license on the
client computer

All transmission and exchange of equipment within the
network network.
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Ceamu Jleo IIpoJEkat EjnekTpoTexHuke

Part 7 of the Electrical Engineering Project

7.1 TEXHHYKHU OIIUC

7.1.1 Texuuuku Onuc Cpeamenanonckor Hanajawa EjekTpuunom

Eneprujom Ilorpomaua Ha Aytonyrty

3a notpebe Hamajama eIEKTPUYHOM €HEPrHjoM MOTpolIaya Ha MIAHUPAHO) TUOHUIN
ayroryTa, npensuljena je usrpaama HoBux 20/0,4 KV TpanchopMaTopcKux CTaHMIA, Ko

u nonarame 12/20 kV kabioBckux BOAOBA.

Tpacdocranune 20/0,4 KV he 6utn nonupane y eHTpAMA MOTPOIIELE HA ayTOMYTY
(pacBjera nmeTJbH, HAIUIATHE paMIle, OTPOLIKHA CHCTEMa ayTolyTa). IIpojeKTHOM
JOKYMEHTAIMjoM npensuba ce u3rpajma yKyIHO 0CaM TPaHC(HOPMATOPCKHX CTAHUIA U

TO:

TC 20/0,4 kV ,,UBop Kyspanu“, caare 50 kVA,

TC 20/0,4 kV ,,CHII Kyspauu®, cuare 100 kVA,

TC 20/0,4 kV , VBamcka“, caare 50 kVA,

TC 20/0,4 kV ,,Oamopurure buctpuna“, caare 50 kVA,
TC 20/0,4 kV ,,CHIT Omapcka®, caare 100 kVA,

TC 20/0,4 kV ,,JIOKC*, cuare 250 kVA,

TC 20/0,4 kV ,,Tpuonosse*, caare 50 kKVA u
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e TC 20/0,4 kV ,,CHII Ilpujemop*, caare 160 KVA.

Ha xpajeBnMa npeameTHoOT 00yxBarta npeasulieHa cy kablIoBCcKka OKHA 32 MOBE3UBAHE
CH ka6uioBa u mpuksbyuee Ha CH Mpexy, U To ca ABHje cTpaHe, KoJ uBopa Kysbanu u
kox uBopa [Ipujenop. Ha Taj Haunn Hanmajame manupanux tpadocrannna he 6utu
pearn3oBaHo JABOCTPAHO, T€ y CiIy4ajy kBapa Hekor aujena CH mpexe, Hehe Outu mysxer

MIPEeKHIa y CHAOMjeBaky eICKTPUIHOM CHEPTHjOM.

Ipeamer oBor npojekTa je nonarambe CH xa6ma ox TC 110/20 KV “TIpujemop 17,
OJIHOCHO Hamajame ca crpaHe [Ipujenopa. Kabn ce monaxe no kabnosckor okaa KO-5,

MO3UIIMOHUPAHOT Ha IPUKJBYYHO] caoOpahajuumm yBopa [Ipujemnop.

Enexrpoeneprercko Hamajame TC 20/0,4 kV he ce uzBectn Hopum 12/20 kV
KaOJIOBCKHUM BOJIOM KOjU he ce monoxutu y3 Tpacy caodpahajHulia, Kako je npuka3aHo y

rpaduukum npuaosuma. Kabimoscku Box u3Bectu he ce eneprerckum kabmom 12/20 KV

tuma, XHE 49-A 3x(1x150/25 mm2). CpenmeHanoHCKH KaOJIOBCKU BOJI Ce O0JIHKYje 01T

TPH jeTHOXKIITHA KabJIa MoJIoJKeHa Y TPOKYTacTOM CHOITY, Kako OH 3ay3uMao MUHHUMAJTHH
mpocTop. Y ciydajy KBapa Ha Kabily 3a OKOJIMHY ce He O MojaBJbUBaJie HETaTUBHE
nocsbeautie. CH xabiioBu ce Ha 3eMJbaHOM TepEeHy IOJIaXKy Y OOJIHMKY TPOKYTa CII0OOOIHO Y
kaHaje nyoure 80 CmM, IOK ce Ko ImpeKora ueroa caodpahajauna nmonaxy y PEHD
jeBn npoMjepa D125 mm Ha nyounu ox 80 cm.

IIpuxsbyuak eneprerckor kabna y TC Ilpujenop 1 he ce u3Bpmutu Ha noctojehy CH
henujy, momohy oxrosapajyhux agantepa 3a npuxibyueme. Y osoj CH henmju he ce

(hopMHUpaTH MjepHO MjECTO.

TexHMUKa JOKyMEHTalllja Ha OBOj AMOHUIM ycKnaheHa je ca BakehuM mpaBuIIHHIIIMA
u HopMama buX, Bakehum Mel)yHapogHuM HOpMama U ocTojehnM TeXHUYKUM

mpernopyKama eJeKTPONPUBPEIHUX KoMITaHuja y buX.
7.1.2 OcuoBHu IHoganu O KabdaoBckuMm Boxosuma

3a o6e30jeheme CH namajama ca TC Ilpujemop 1, mnanupanux TpanchopMaToOpcKux
CTaHMIIA HA MIPEIMETHO] TMOHHUIU ayTonyTa moTpeOHo je octBaputu CH xabmoBcky

Besy usmehy TC Ilpujenop 1 u kabnockor okna KO-5.

CH kabsoBcka Be3a he 6utn nzpahene kopuiremeM cTangapaHor kabmia, Tun XHE

49-A 3x(1x150/25 mm2); 12/20kV.
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OcHOBHHU TIOJIaIIH TTPEIMETHE KaOJIOBCKE BE3E CY:

- Hazus o6jexra: 12/20 kV nonzemuu kabioBcku Box 3a Hanajame TC 20/0,4kV
JIOLMPAHUX AyXK ayTOMyTa

- [Touerna tauka: CH henuja y TC Ilpujemop 1

- Kpajma Tauka: kabioBCKO OKHO Op. 5

- Oyxwuna tpace: 3.700 m

- Myxwuna kabmosckor cuomna: (3.700 m)+(5%0) = 3.885 m

- VkynHa qyxuHa kaoma: 3 X 3.885 m=11.655 m

- Tun npojexroBanor kabma: XHE-49A, 3x(1x150/25 mmz);12/20 kv

- Bpcra kabnoBcke criojauIle: KabioBcKa CIIOJHHIIA 32 ClIajambe jeTHOKWITHAX Ka0ioBa
ca U30MAIMjoM o1 yMpeskeror nosmeruiena (12/20 kV)
- Bpcra xabnoBckux 3aBpuHumna: [Ipema onpemu y nocrojehoj CH henuju y TC

IIpujemop 1.
7.1.3 OcuHoBuu IMoaanu O Kopumrenom Kaday

CarnacHo CBjeTCKUM cTaHmapauMa U TeXHUYKUM TIpernopyKaMma
enekTpoaucTpubyruBHux kommnanuja y buX, y Ilpojekry ce npeasuba ymotpebda cibeaehe

BpCTe Kabua:

o tun XHE 49-A 1x150/25 mm?; 12/20kV: (N2XS(F)2Y - o3maxa npema DIN VDE)

ca CJLe,IlehI/IM TECXHUYKHUM KapaKTCpHUCTHUKaMa:

1. XHE 49-A 1x150/25 mm2; 12/20kV:

Ha3MBHYU HAMTOHA KAOTIA ....vevivivinieiireicicnne s 12/20 kV Hajeuuru Hanox
MPEIKE +vververreensenssessenseessnseeseessessessessessesses 24 kV

TIPOBOMHHUK ...ttt s almyMuHHjcKo yxe 150 mm2

TIpOMJEP IPOBOITHIKA. .....c.vvveveieeneenieniesiesiesiesresieesieneesee e 14,5 mm

EKPaH IPOBOIHIKA. .....c..eeueruirieeiienieneenienieniesieeneeneesenaenieniens MOJTyBOJJbHBH CJI0j Ha
MPOBOTHUKY

BPCTa HBOTAIHIE ...t YMPEKEHH TONUETUIICH

EKPaH MB0JAIHJC. .....coveveeiriiieeiriirieneeienteneeiesie e TIOJTYBOJUUBHBH CJIOj Ha
W30JIAIUj U
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ENeKTpUYHA 3aIITATA/CKPAH. ......cuverereenrereeeeneerseneeeeenaeeens OakapHe kuIe mpecjeka 25

mm2

BambCKU IITAIIT. ....c..covonveieiiicicieiceeeeee e TEPMOTIIACTHIHN
HOJTNETUIICH

BamCKU IPOMJEP KAOMA.....coviiiiiiiiiiiccic s 36 mm HasuBHO cTpyjHO
onTepenebe 3eMIba/3PAK. ...vvvvvererrnene. 345/375 A Ctpyja kpatkor croja y
TIPOBOMTHHUKY ..veevveervearveenesiessueasueens 13,9 KA AKTHBHH OTITOp
TIPOBOIHUKA. ......vveerevrervaeresensesseeseessessessanes 0,206 Q/km IToroHcku HHIYKTHBUTET
KAOITA. oo eeeee s 0,390 mH/km IToroHcku Kanamurer
KAOTIA .v.vvveveesverec e 0,251 pF/km JonymiteHa cuia moTe3ama

IPUMjEHOM 3aTe3HE Japarie... F(;|:5Xd2

JlomymTeHa cuiia ote3ama MPUMjeHOM ByJHE cTe3asbke... Fd=nxSx30

MuUHUMAITHH JOMYIITEHH THOMYIIPEYHUK CABH]atba. . ..e.ver.n... R= 15xd (R=540 mm)
TTOMYMHA MACA KADIIA ..vevervenreiisiieieie st 1475 kg/km
HauuH moaarama Ka0JIa .........ccoooeevieiiiienieeie e Y TPOKYT

7.1.4 Onuc Tpace Cu ITogzemuor Hanojuor Kadsosckor Boga U

IMpuxkmsyuema Ha Tpadocranuue Tc 20/0,4 Kv

Tpaca 12/20 kV xa6mosckor Boaa koju he Hanajatu tpadocranuie 20/0,4 kV Ha
MPEIMETHO] TUOHHIIN ayTONyTa, KOju he OUTH MOJIOkKEH y CHCTEM KabJIOBCKOT poBa

npyxa ce y3 nocrojehe caoOpahajHiie, kako je TO MPUKa3aHO Ha CUTYaI[HOHOM HaIpTYy.

Ha nujeny tpace mnanupanu CH kabi ce ykpiiTa ca myTeM U >KeJbe3HUYKOM IIPYTOM.
Ha oBoM Mjecty je npeasuljeHo aa ce ypajau moadynirBame, Kako ce He Ou pajuiie

KOPEKIIHje Ha OBUM MH(DPACTPYKTYPHUM €JIEMEHTHMA.

Ha mjectuma raje kabi nposasu ucnoji caoopahajHua, IUIAHUPAHO j€ TIOCTaBIbahEe MO

nsuje nujen PEHD @125 mm.

BucuHcke U nonpeyHe AMCno3unmje

IIpema nctpaxuBamy yTHiaja caoopahajaor onrepehema Ha aedopmanujy
TIOJTHETHIICHCKHX IHjeBH, Koje je mpoBeo MHCTUTYT 3a riectorpaamy y Minchenu,

pe3yiTaTy cy IIoKas3ajlu Ja KoJ IPEKPUBHE BUCUHE > 1,5 M, IpOMETHO onTepeheH)e BHUIIC
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He gjenyje (u3Bop: OKI - OxuteH nujeBy 3a BOJOBOI U KaHATU3aIHjy, ayTop 3.0xanwuh,

mur.uar., n3gasad INA-OKI, 3arpe6, 9.1976.).

VYcBojeHa je crora npenopyka za ce nujesu 10 600 mm npomjepa ykornasajy HajMame

80 cm, a ujeBu Beher nmpomjepa 120 cm.

[Tpema Tome, mTyOMHA poBa 3a MoJarame MUjeBU KaOJIOBCKE KaHATU3AIH]e je
crangapaao 80 cm, mpu demy je y3era y 003up aeOJpHHA MOLIOTe O MUjecka, Te Opoj

penoBa 1HjeBU.

3a mpoJa3 MHjeBU UCIIOJ 1IECTe MOTPEOHO je OCUTYpaTH MHHUMAIHY BUCUHY HaJICi0ja

W3HAJ TjeMeHa HajTOpHke IIUjeBH 0 MUHUMAaIHO 50 cm.

VY HenocTaTky MOTYhHOCTH OCHTypama JOBOJFHOT HAJCHOja, IHjeBU Tpeda OOJIOKUTH

OETOHOM.
KabJi0Bcka okHa

3a noBe3uBame wianupanor CH kabmna ca THOHUIIOM Kabja Ha ayTonyTy, IpeaBuheHo
je kabsoBcko okHo KO-5 (o0yxBaheno apyrum npojektom). OKHO je THIICKO,
VHYTpalImb X JuMeH3rja cca 92 X 102 X 72 cm. Y 3unoBuMa Cy OCTaB/LEHH OTBOPH 32
mposa3 kabsosa. [Tokionarn je pahen u3 aBa qujena. Jlokanyja okHa je nata Ha

CHUTYalLlMOHOM HALPTYy.
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7.1 TEXHUYKHU OINMUC / TECHNICAL DESCRIPTION

7.1.1 TECHNICAL DESCRIPTION OF THE MEDIUM VOLTAGE POWER
SUPPLY OF THE CONSUMER ON THE HIGHWAY

For the needs of electricity supply to consumers on the planned section of the highway,
the construction of new 20 / 0.4 kV transformer stations is planned, as well as the laying of
12/20 kV cable lines.

20 / 0.4 kV substations will be located in the consumption centers on the highway
(intersection lighting, toll ramps, consumption of the highway systems). The project
documentation envisages the construction of a total of eight transformer stations:

e TS 20/0,4 kV ,,Kuljani intersection, power 50 kVA,

e TS 20/0,4 kV ,,TCS Kuljani, power 100 kVA,

e TS 20/0,4 kV ,,Ivanjska“, power 50 kVA,

e TS 20/0,4 kV ,,Bistrica rest area“, power 50 kVA,

e TS 20/0,4 kV ,,TCS Omarska“, power 100 kVA,

e TS 20/0,4 kV ,,MTCC*, power 250 kVA,

e TS 20/0,4 kV ,,Trnopolje, power 50 kVA u
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e TS 20/0,4 kV ,,TCS Prijedor®, power 160 kVA.

+§20/0,4 kV* kuljani 22 X # 1, Power 50 kVa,
+§20/0,4 kV,, tcs kuljani, HELJ& 100 kva,
+§20/0,4 kV,, ivanjska*“, Power 50 kva,

+§20/0,4 kV* Bistrica Rest [X 1%, Power 50 kVa,
+§20/0,4 kV,, tcs omarska®, i 100 kva,
+§20/0,4 kV,, mtec, HLJR 250 kva,

+§20/0,4 kV,, trnopolje”, Th* 50 kVa %
§20/0,4 kV* TCS Prijedor”, Power 160 kVa.

At the ends of the subject scope, cable shafts are provided for connecting MV cables and
connecting to the MV network, on two sides, at the Kuljani junction and at the Prijedor
junction. In that way, the supply of the planned substations will be realized on both sides,
and in case of failure of some part of the MV network, there will be no longer interruption
in the supply of electricity.

The subject of this project is the laying of MV cable from TS 110/20 kV "Prijedor 1", ie
power supply from Prijedor. The cable is laid to the cable shaft KO-5, positioned on the
connecting road of the intersection Prijedor.

Power supply of TS 20 / 0.4 kV will be performed with a new 12/20 kV cable line that
will be laid along the route of existing roads, as shown in the graphics attachments. The
cable line will be made with a 12/20 kV type power cable, XHE 49-A 3x (1x150/25 mm?).
The medium voltage cable line is formed of three single-core cables laid in a triangular
bundle, in order to take up minimal space. In the event of a fault on the environment cable,
no negative consequences would occur. MV cables are laid in the shape of a triangle freely
in the ground in channels of 80 cm depth, while at the ditch under the roads they are laid in
HDPE pipes with a diameter of @125 mm at a depth of 80 cm.

The connection of the power cable in TS Prijedor 1 will be made to the existing MV cell,
using the appropriate connection adapters. A measuring point will be formed in this MV
cell.

The technical documentation on this section is harmonized with the valid regulations and
standards of BiH, valid international norms and existing technical recommendations of
electricity companies in BiH.

7.1.2 BASIC DATA ON CABLE LINES

To provide MV power supply from TS Prijedor 1, for the planned transformer stations on
the subject section of the highway, it is necessary to establish a MV cable connection
between TS Prijedor 1 and cable shaft KO-5.
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MV cable connections will be made using a standard cable, type XHE 49-A 3x(1x150/25
mm?); 12/20kV.

Basic data of the cable connections are:

- Object-Name: 12/20 kV underground power cable line for TS 20/ 0.4 kV
located along the highway

- Starting point: MV cell in TS Prijedor 1

- Ending point: cable shaft No. 5

- Length of track: 3.700 m

- Length of cable-beam: (3.700 m)+(5%0) = 3.885 m

- Total length of cable: 3 x 3.885 m = 11.655 m

- Type of the designed cable: XHE-49A, 3x(1x150/25 mm2);12/20 kV

- Type of the cable clamps: cable connector for connecting a single-core cables insulated
with crosslinked polyethylene (12/20 kV)

- Type of cable-finals: According to the equipment in the existing MV cell in TS Prijedor
1.

7.1.3 BASIC INFORMATION ABOUT THE USED CABLE

In accordance with world standards and technical recommendations of electricity
distribution companies in BiH, the Project envisages the use of the following type of cable:

1. XHE type 49-A 1x150/25 mm2; 12/20 kV; (NA2XS (F) 2Y-label according to DIN
VDE)

with the following technical characteristics:

1. XHE 49-A 1x150/25 mm2; 12/20kV:

Rated voltage cable ... 12/20 kV The highest network
VOIAGE ooviieiiee e 24 kV

GUITR et aluminum rope 150 mm?

CoNAUCEOr AIAMETEN ..ot 14,5 mm

(0701310 [N (o] ST (1] PP semiconducting layer on a
conductor

1SOIAtION TYPE ..t cross-linked polyethylene
ISOIAtiON SCIEEN ..ot conductive layer on the isolation
Electrical protection/SCreen ...........cccoveeerneiennecnnenenns copper wire section 25 mm?

Outer Sheath.........c.covcveeeriiec e thermoplastic polyethylene

Outer diameter of cable.........ccocooeiriiiiiiii 36 mm

Rated current 10ad...........ccocoviirenniiniiceee e 345/375 A Short/circuit
currentin a conductor .........cccoeevvvevvivieeinnnne 13,9 kA Guide’s active
FESISTANCE .vvvieeivie e 0,206 Q/km Drive’s cable

~ 189 ~



INAUCLANCE ..o 0,390 mH/km Drive’s cable

(07T o o | O 0,251 pF/km
Permissible pulling force using a tightening sock............ Fd:5xd2
Permissible pulling force using a towing clamp.............. Fd=nxSx30
Minimum permissable bending radius ..........c.ccocoieinenns R= 15xd (R=540 mm)
Longitudinal cable mass.........ccccovvvievivvivnnnieeniiee s 1475 kg/km
Way of laying the cable ... in triangle

7.1.4 DESCRIPTION OF THE ROUTE OF MV UNDERGROUND POWER
SUPPLY CABLE LINE AND CONNECTIONS TO TRANSFORMER STATIONS
TS 20 /0.4 KV

The route of the 12/20 kV cable line that will supply the 20 / 0.4 kV substations on the
subject section of the highway, which will be laid in the cable trench system, is provided
along the existing roads, as shown in the situational plan.

On the part of the route, the planned MV cable intersects with the road and the railway.
It is planned to drill at this place, so that no corrections are made to these infrastructural
elements.

In places where the cable passes under the roads, it is planned to install two PEHD pipes
@125 mm.

Height and transverse disposition

According to research of the impact that traffic load has on the deformation of the
polyethylene pipe, which was conducted by the Institute for road construction in Munich,
the results showed that the coating height > 1.5 m, more traffic load does not work (source:
OKI - OKITEN pipes for water supply and sewerage, the author Z. Ozani¢, dipl. ing.,
publisher of INA-OKI Zagreb,

9.1976.).

Therefore it is recommended that the pipe to 600 mm diameter should be buried at least
80 cm and piper with larger diameter to 120 cm.

According to that, the depth of the trench for laying sewer pipe cable is a standard 80 cm,
where it is taken into account the thickness of the substrate of sand, and the number of rows
of tubes.

For the passage of pipes under the road it is necessary to ensure a minimum amount of
overburden above the crown of the uppermost tube of a minimum of 50 cm.

In the lack of means of possibility of securing sufficient overburden, pipes will be with
concrete.

Cable shafts

To connect the planned MV cable with the cable section on the highway, the cable shaft
KO-5 (included in another project) is planned. The shaft is typical, with internal dimensions
of approximately 92 x 102 x 72 cm. Cable openings were left in the walls. The cover is
made of two parts. The location of the shaft is given on the situation plan.
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Ocmu /leo Cucrem PacBete

Part 8 Lighting System

8.1 Texnuuku Onuc

IIpema mpenopykama ,,CIE“, a Ha OCHOBY TO3UIIM]j€ U 3HaYaja caoOpahajHuIle ycBOjeHa

je cBjeTyIoTexHMUKa Kiaca M1 3a cBe JivjesioBe meTibe.

3a pacBjety ce KopucTe cibefiehu THIIOBH CBjeTHUIBKU:

o AMPERA MIDI 32LEDs, nazugse crpyje 800 mA, 5236, caare 78 W, HeyTpaiHo

oujerne 00je CBjETIIOCTH,

e AMPERA MAXI 80LEDs, nazusne ctpyje 700 mA, 5234, caare 165 W, HeyrpamHo
Oujene 0oje CBjETIIOCTH,

e AMPERA MIDI 64 LEDs, nazusHe ctpyje 900 mA, 5234, cuare 174 W, meyrpaiiHo

oujerne 00je CBjETIIOCTH,
o AMPERA MAXI 128 LEDs, nazusne ctpyje 900 mA, 5120, caare 310 W,

HEYTpaJHO Oujernie 00je CBjeTIIOCTH.

CajeTtusbke cy olabpaHe Tako Jia 3aJ0B0JbaBajy MporrcaHe (poToMeTpHjcKe mapameTpe,

MMajy BHCOK CTEIIeH HCKOPHIITEHa H oMoryhaBajy jeTHOCTaBHO ojpkaBame. CBH
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MjepOJIaBHU TTApaMETPH CBjETHJHKH Ha3HAYCHU Cy Y TEXHHYKO] CIICHU(PUKALU)H Y CKIOMY
(hoToMeTpHjcKuX MpopadyHa. [{a Ou cBjeTHIbKE OHIIe ONTHMAITHO UCKOPHUIITEHE MOTPEOHO
j€ ucTe, UMM Ce 3arpibajy, OYHCTUTH, & HAJMaHbE jeITHOM TOJUIITELE.

Hamnajame pacBjete npeaMeTHUX caoOpahajHuIa npeasuheHo je NPUKIbyUeHEM Ha HOBE
pasBoaue opmape pacsjere RO-R1 u RO-R2. Hamajare RO-R1 Bpmm ce ca o0nmkme
TpanchopmaTopcke cranuiie momohy kabdma PPO0-A 4x95 mm?. Hanajame RO-R2 Bpim
ce ca o0mmKme TpancopmaTopcke cranuile momohy kadna PPO0-A 4x25 mm?. Hanajame
pacBjeTe Ha TpacH Koja je ooyxBaheHa mpojektom uzBonu ce HH xabmosuma PPOO-A
4x16 mmz?, PP00-A 4x25 mm? u PP00-A 4x35 mm?2.

8.2 IloctaB/bAIBE Cty6oBa U CBJETH/bKNM

3a pacBjery nmpenMeTHe caobpahajauile peaBHleHO je MOCTaBIbakhe CBjETHIBKH YK

CBHX KPaKoBa METJbe (IBOCMjEPHUX U JeTHOCMjEPHHX ), KAKO j€ TO MPHUKa3aHO Ha
LPTEXKUMA.

PacBjera ce M3BO/IM y3 KOPHUIITEHE KOHYCHUX OCMOYTaOHHX CTyOOBa 3a pacBjeTy
caobOpahajanma. Cejetribke Tima AMPERA MIDI (174 W) noctaBsbajy ce IMPEKTHO Ha
cTyOoBe BucuHe 12 M, o Harubom cBjetuibke o 5°. Cejetusbke Trma AMPERA MIDI
(78 W) noctaBspajy ce IUpEKTHO Ha cTyOoBe BrcHHE 10 M, 01 HArHOOM CBjETHIBKE O]
5°. Cejermubke THma AMPERA MAXI (310 W) mocTaBibajy ce AUPEKTHO Ha CTyOOBE
BucuHe 12 m, mox Harubom cejetusbke o7 5°. Cejermubke Tuia AMPERA MAXI (165 W)
MOCTaBJbajy ce Ha cTyO0oBe BucuHe 11,5 m, ymotpeOGom aBokpake supe Bucune 0,5 m,
TaKo Jia BUCHHA HA KOjy j€ MOCTaBJ/bEHA CBj€THIJbKA U3HOCH 12 M, YnMe Cy 3a/10BOJbEHH
ycII0BU 100MjeHN (POTOMETPHjCKUM IIpopadyHoM. JIupa je gy>kuHe 2 M 1 MOCTaBJbEHA je
oJT HaruOoM o1 5°. BakHO je HAallOMEHYTH J1a, UaKo je JMpa IO YIIIOM O] 5°, CBjeTHIbKY
je morpebHo momecuTH moj yritioMm oxx 0° y ogHOCY Ha caoOpahajHuily, mpema
(dhoTtomeTpujckoM mpopauyHy. [Tonoxkaj cTyOHUX MjecTa ca BbHXOBUM O3HaKama Ha3HA4YeH
je y rpaduuxoM npuiory.

BucuHa noctaBsbama MPUKJBYYHE KyTHje (UI0YE) 32 Hallajamkhe CTY0O0Ba je Ha BUCHHH
0,8m.

3a pacsjery ce xopucte cBjetsbke AMPERA MIDI u AMPERA MAXI, mpouzBohaua
»Minel-Schreder,, ca JIEJ] uzBopuma csjermsioctr. Kyhumre AMPERA cBjeTiibku je
u3palheHo oJ] ATyMHHHUjyMa JTHUBEHOT II0]T IIPUTUCKOM, a TIPOTEKTOP O]l TEPMUYKH U
MEXaHHYKH OTIIOPHOT PaBHOT cTakia ca otnopHorrhy Ha yaap 1K09. Csjetusbke cy
npeasuleHe 3a OCBjeTIbee oaroBapajyhe kareropuje myra.

doToMeTpHjcKH MPOpavyHu oJroBapajy cejerusbkama AMPERA MIDI u AMPERA
MAXI, npousBohaua ,,Minel-Schreder”. Ykomnuko ce kopucre apyre cBjeTusbke, u3Bohad

je obaBe3aH MPIIOKHUTH (POTOMETPHUjCKE MTpOpadyHe 3a n3abpaHe CBjeTHIbKE KojuMa he ce
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MOTBPIUTH MOTYRHOCT FI-MXOBOT KOPHIITEHha O3 HapyIiaBama GOTOMETPUjCKUX
napaMeTapa Je(UHUCAHUX OBOM ITPOjEKTHOM JOKYMEHTAIH]jOM

Pymie 3a Temesbe cTy0OBa pacBjeTe Komajy ce y OOJIMKY KBajpaTHe npu3me. Temelbe
OeTOHMpATH ca MOTPeOHUM OTBOPHMA 32 YBOJ KabJIoBa U 3a OTHIamke Boje. [1o 3aBpiieHo]
MOHT@XXH CBJETHUJbKHU U KaOJIOBa, HAKOH 2-3 J1aHa Ha CTYOOBHMMA Ce BPIUU MPUTE3AHE CBUX
MaTHIIa U CII0jeBa Kao M MpoBjepa yrpalike onpeMe. JluMen3uje TeMesba Ha3HaYeHe Cy Y

rpadguuKuM MpuIIo3uMa.

8.3 M3Bop Hanajawa U Ykibyuemwa PacBjere

Hamnajame pacBjete npeaMeTHUX caoOpahajHuna npeasuheHo je NpUKIbyueHEeM Ha HOBE
pa3BojHE opmape pacsjete RO-R1 u RO-R2. Hanajame RO-R1 Bpmu ce ca oGnmxmbe
tparchopmaTopcke cranuile momohy kadma PPO0-A 4x95 mm?. Hanajame RO-R2 Bprm
ce ca obommKibe Tpanchopmaropcke cranuile momohy kabdma PP00-A 4x25 mm?. Hanajame
KOMIIJIETHE pacBjeTe Ha TPacH Koja je ooyxBaheHa mpojexrom u3Boau ce HH xabioBuma
PP00-A 4x16 mm?, PP0O0-A 4x25 mm?2 u PP00-A 4x35 mm?. 3a cTpyjHe Kpyrose Bejnke
Jy’KUHe, 300T 1ajia HaltoHa ¥ HMITeAaHCce TIeTJbe KBapa, IpeaBul)eHo je 1a ce 0 IpBOT
cTy0a Mmooy kabi npecjeka 4X35 mm?, 1ok ce 3a octarak Tpace u3mel)y ctyooBa
KOpHCTH ka0 npecjexa 4x25 mm?. CTpyjHH KPYTOBH TZije ce pacBjeTa U3BOJH Ha OBaj

HAYUH Cy Ha3HAYCHU Ha TPaUIKUM TIPIIIO3AMA.

Hamnajame cBjeTuIbKH BPIIH ce TpOo(a3Ho, C TUM Jia ce cBaka Tpeha CBjeTHIbKa
NpUKJbYyUyje Ha UCTY (a3y. CBjeTuIbKe My ITIaBHOT IpaBIia ce MPUKIbYUYjy CEe Ha IBH]jE

(haze, HAaM3MjEeHUYHO, KaKo je Ha3HAUYCHO y TpaUiKIM MPHIIO3HMA.

Kpo3 Temers cTyba goBecTH U mouMH4aHy Tpaky FeZn 25x4 mm 3a y3eMJberme 1 UCTY
MIOBE3aTH ca CTyOOM IpeMa rpapuukoM npuiory. TereMeHalMeHT CUCTEM — CHCTEM

JaJbUHCKOT yIpaBJbamka U HaA30pa

8.4 Omnuc Tpace 1 Haunn ITonaralbA Ka6JioBa

Tpaca xabnoBa 3a Hamajame pacBjeTe je y3 uBHILy caoOpahajHuIle, y 3eJICHOM 1ojacy,
OJIHOCHO Y pazJjjesiHoM Mojacy. Ha ykpmramuma ca caobpahajnuiiama kaGJIoBY ce HITUTE
PEHD nujeBuMa. Ha cBakoM yKpIITamy MOJIaXy ce JBHj€ IMjeBU (jeHA IHjEB Kao

pe3epBa 3a moTpede HaKHAIHOT IoJIarama KabioBa).

Kab6moBu 3a Hamajame KoOju Mposase uciof caodpahajHuIA MoKy Ce Y 3aITUTHY
PEHD @110 mm uwujes. [TapanenHo ce mocTtassba u pesepsHa PEHD 1ujes uctor
npomjepa.
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Kab6u monaratu y kabnmoscku poB ayoune 0,8 m (ucnon caodpahajuune 1,1 m). Ha
nyouHu 40 CM 'y poBY IMOCTaBJba Ce Tpaka 3a yIno3opeme, a Ha ;younu 50 cm y poBy
noctapiba ce PVC mrutHuK Kabna u Tpaka FeZn 25x4 mm, kao 3aiutura ox

aTMOoC(hepCKUX MpaXKmbemha.

8.4.1 Texunuku Yciaosu 3a IosaralbE Ka6aa

[MpunukoM pajsioBa Ha Toaramy kabioBa moTpeOHo ce npuapxkasatu [Ipenopyka

Enextponuctpubynuje 1 yyTcTBa poussohada.

Kon moarama kabiia y 1iijeB MM KaHaJl BPJIO je BayKHO MA3UTH Jla ce U30jerHy cBa
omrehema maimra kabia Koja MOTY HACTAaTH By4eHeM KalbJiia 110 OIITPOM KaMermby WIIH
IPUIMKOM yBJIaueHka y Ii1jeBU. 300T Tora je KabjaoBe HEOMXOAHO Pa3BIauUTHU Cca

JIOBOJBHUM OpojeM paaHuka uynMe he ce u30jehu Bydeme kabiia 1o 3eMJbH.

Kon yroBapa mim nctoBapa OyOmeBa ca KabJIOM HEOITXOHO j& PAJUTH ca JU3ATUIIOM

i apyrum ypehajuma ca unsbem j1a ce uzdjerne omreheme kabna Ha OyOmy.

Hajamxa temmepatypa xabia ca BalCKUM IUIAIITOM OJ MOJTHETHIICHA TIPH MOJIaramy
Kao ¥ 32 MOHTa)Xy CIIOjHHIIA U 3aBpiIeTaka jecte 1o -5°C. 3a cirydaj mosarama npu
HIOKUM TemIieparypama Kabj mpeTxoHo Tpeba yrpujaTu CTPYjoM HMITH 3arpHjaBalkbeM y

TOILIOj MPOCTOpHUjU 24 carta.

IIpuje moueTka oqMOTaBamka U pa3Bliadckka Kadia Tpeda MpeKOHTPOJIUCATH UCTIPABHOCT
3alITUTHHUX Kalla Ha KpajeBuMa Kabua, cTame IuialiTa Kadjia Ha BalCKHM CJI0jeBUMa,
MOCTOjarke MOTEHIMjaTHOT MjecTa olTehema mamira kabjia mMpuInKoM OJMOTaBamba Te
ommTe crame 0yOmeBa ca kadbyoM. Takohe, Tpeba MPEKOHTPOJIMCATH: HATIHCHY TUIOYHITY
Ha OyOmYy, O3HAaKe Ha BAamCKOM ILIAITY KabJia, Te YCTAHOBUTH IOIYIaPHOCT THTIA KalJia,
MIOTOHCKOT HAIlOHA, MpecjeKa U THIA IPOBOJHHUKA U TyXHHE Kalla ca IpojeKTOBAHUM

nojanuma 3a onpeheny kabioBcKy Tpacy.

Kox nmonarama xabna y poB, HOTpEOHO je HalIPpaBUTH MOCTEJBHILY Ha THY pOBa O]
nujecka. [lebiprHa Te mocTesbrile Tpeda aa Oyae oko 10 cm. Bpiio je BaHO KOPUCTUTH
MUjecak ca J00pOM TOIIOTHOM MPOBOIHOIINY, Kako Ou ce 00e30ujeamo 1o0po xnaheme

Ka0lJioBa.

IIpuje 3arpnaBama kabyioBa MOTPEOHO je 00aBUTH:
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HcnutuBame MoNoKeHOT Kabia,
CHHUMUTH Ta4Hy Tpacy Kabiia, 03HAYNUTH YKPIITamha ca OCTAIAM 00jeKTHMAa, CIIOjHA

MjecTa, TauHy AYKHHY Kabma.

HaxoH Tora, kabioBH ce 3acity ciiojeM nujecka aedsprae oko 10 cm, a 3aTuM rmocrase

TUTACTUYHH IITUTHHIIN KOjU Tpeba J1a TIOKPH]Y IIHjeITH BOJ.

IIpu BpXy poBa NONOXUTH IUIACTUYHY TPAKy ca HATIHUCOM YII030peHha, T KOHAYHO

IMOTITYHO 3aTpIiaTu poOB.

Kab0Bcky Tpacy 03Ha4MTH Ha TepeHy moMohy 6eToHCKHX cTyOnha ca oaroapajyhom
METaJIHOM TUIOYHIIOM Ha K0jOj ce HaJla3u O3Haka Tpace Kaoa.

Ilpubnusicasare u ykpuimarse ca Opyzum UHCHMARAWUjama u o0jekmuma na mpacu

[IpubnmwkaBame B yKpIITakHe ca IPyTuM HHCTaIaljaMa u 00jeKTHMa Ha TPACH je
notpeOHo n3BecTH npema [Ipenmopykama EnekTponuctpubynuje u mpemMa yciioBuma

HaBCACHUM Yy CarjlaCHOCTUMaA HAJICKKHUX KOMYHAJIHUX U APYTUX npez[y3eha " yCTaHOBaA.

Huje 103B0JbEHO MoJarabe eHePreTCKUX KabaoBa UCIIO UITH W3HA IPYTUX MOA3EMHUX
WHCTAaJIalMja OCHM TIpH YKpIiTaky. Ha MjecTuMa yKpITama eeKTpOSHEPreTCKor Kabia
ca APYTMM MOA3EMHHM HHCTajlallijaMa HHje 103BOJbEHO MOCTaBIbake KaOIOBCKHX
cnojuuna. KabnoBcke criojHuIle Mopajy OUTH yJajbeHe O]l MjecTa yKpIITamka HajMame 2

m.

Ykpuimarne ca npomemnum nymesuma
Ha mjectumMa npornaza ucmop myTeBa, KabjaoBe 3alITUTUTH TOMONY IIIAaCTUYHUX I1jeBH

onarosapajyher npomMjepa, mojaoxxeHux Ha Ayomnu ox 1,1 m.

Kab6noscky kananuzarujy Tpeba MocTaBUTH NpeMa NMPABUITy OKOMUTO Ha OCY
caoOpahajauIle y mpaBIily MPOyKeTKa Tpace Kadlia, a caMO U3HUMHO JIOMYIITEHO je
oncrymname o7 30°. KaboBcka kaHau3aIuja Jyxa je ca CBake CTpaHe KOJIOBO3a

MuHHUMAaIHO o 0,5 m.

AKko Tpaca kabJa mpecjernia ¥ Imjenayky TpoToap, Te Ce HaCTaBJba y 3eJICHOM T10jacy,

Tajia Tpeba KaOIOBCKY KaHAIHM3AIN]Y 3aBPIIHTH Y 3€JICHOM I10jacy.

Ykpumane ca 60006000m u kananuzayujom
MuHUMaTHU BOJOPABHH Pa3MaK MPH MapaJIeIHOM IoJIaralky eHEepreTcKor kabmia u

BonoBoja Tpeba 6utu 0,5 M. Ha mjecTy ykpmrama, Kabi Moske OUTH HOJI0XKEH UCTIOM WITH

~ 195 ~



W3HaJ] BOJOBO/A, 3aBUCHO O BUCHHCKOM II0JI0XKajy LIUjeBH, IITO ce Tpeba yTBPAUTH

H3BohemeM MPOOHUX MOMIPEYHUX MUCKOIIA TYK Tpace.

OKoMUTH CBHUjeTIIM pa3Mak n3Mel)y kabia U rJIaBHOT 1[j€BOBOJIa MOpa U3HOCUTH
HajMmame 0,3 M. YKOJIHKO je 0Baj pa3MaK MamH MOTPEOHO je CHePreTCKU KabIOBCKH BOJT
3aIITUTHTH OJ] MEXaHWYKOT omTeherma moctaBibajyhul ra y 3alITUTHY IIHjE€B TaKO J1a je
IMjeB Jayka 3a 1 M ca cBake cTpaHe MjecTa yKpIITama.

Ykpwmanrve ca IITT kabnoeuma

VYkpiurame eHepreTckux kaonosa ca TT noxzeMHuUM kabnoBuma Tpeba N3BECTH, Y

npaBuiTy, moj yriiom ox 90°, a Hukako MamuM 011 45°, ca OKOMUTHM pazmakom ox 0,3 m.

AKO ce HaBeZIeHH pa3MaK He MOXe OJIp)KaTH, KaOJIOBU Ce Ha MjecTy YKpIITama 0/1Bajajy
MIOCTAaBJbAEM y 3AIITUTHE IIMjeBH. 3aIUTHTHE LUjeBU 32 CHEPIeTCKU Kalll MOpajy OUTH
o1 106po BoaJbMBOT MaTepHjaia (HIp. skesbe3ne), a 3a TT xabimoBe o1 HEBOAJBUBOT
MaTepujaia (OeToHCKe WK TuacTiyHe ). Kol mapaeHor nojiarama KabjioBa, HajMame
XOPH30HTAIHO pacTtojabe uzHocu 0,5 m.

Ykpuwimarse ca enepzemckum kabnosuma

Kon yxpinrama, elekTpoeHepreTCKH KaOIoBH HIDKET HATIOHCKOT HUBOA Tpedajy OUTH
u3HaI KabsIoBa BHIIIET HAIIOHCKOT HuBoa. IIpumukom nonarama 20 KV kabiosa y3 apyre

eJIEKTPOCHEPreTCKe KabioBe moTpedHo je moctuhu pasmak ox 0,1 m.

Cnajame u 3aepuiasarse Kaonoea

Crajama 1 3aBpiIaBama KadioBa Tpeda U3BPIIMTH OATOBapajyhnM KaOJIOBCKUM
npubopom (KabIIOBCKE CIIOjHHUIIE, KAOJOBCKE 3aBPIIHHIIE) KOjH MOPa HMATH aTeCT O
M3BPIICHOM UCIUTHBAKY. MOHTaXy KaOJIOBCKOT IpHOOpa N3BPIIUTH HCKJbYYHBO IpeMa
VIyTCTBUMA Mpou3Bohaya. [IpmiimkoM MOHTaXKe KaObJIOBCKOT MpHOopa Tpeda MpoBjepUTH

MPUCYTHOCT BJIare y KabJly U OJICTPaHUTH MO KabJia KOjH CaJpiKU Biary.

111 8.4.2 3amrura Ox Onacuor Hanona Jlomupa U Atmocdepckor Ipaxkmema

Kao 3amrtura o1 MHAMPEKTHOT HATMIOHA JIOIUPA ayTOMATCKUM UCKJbYyUYCHhEM Hallajamba

kopuctu ce TH cucrem (HynoBame).

Hynti npoBoaauny y kadity yiasa, u3jia3a i eBeHTyalTHOT O7lBOjKa Ouhe mpecoBaHu y

3ajeTHUYKY MaIy4YrIly W 3aIeMJbeHH, panu o0e30ehema HenmpeknIHoT Bolema HyIe.
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HynoBame nzBectr npema [IpaBUITHIKY O TEXHUYKHM HOPMAaTHBHAMA 32 3aITUTY
HUCKOHAIMOHCKUX Mpeka U npunanajyhnx tpadocranuma ""Ci.ouct COPJ" 6p. 13/78 u

Cayx6enn suct CPJ 6p. 37/95.

Kao 3amruTa 051 atMOC(hepcKor Mpaxmbemna NOTPeOHO je IPUIIMKOM IoIarama Kabiosa
MIOJIOKUTH U TIOIMHYaHy Tpaky FeZn 25x4 mm y uctu poB Ha n1youny ox 0,5 m myx

YUTaBE TPAce U CIIOJHTH Ha CBAKH CTYO.

Cse IIOKJIONIIEC Ha CTy6OBI/IMa OIIPEMUTHU CTPEIINLIOM, 3BHAKOM OITaCHOCTH.

8.1 Technical Description

According to the recommendations of "CIE", and based on the position and importance
of the road, the lighting class M1 was adopted for all parts of the loop.

The following types of lamps are used for lighting:

* AMPERA MIDI 32LEDs, rated currents 800 mA, 5236, power 78 W, neutral white
light color,

* AMPERA MAXI 80LEDs, rated current 700 mA, 5234, power 165 W, neutral white
light color,

* AMPERA MIDI 64 LEDs, rated current 900 mA, 5234, power 174 W, neutral white
light color,

« AMPERA MAXI 128 LEDs, rated current 900 mA, 5120, power 310 W, neutral white
light color.

The luminaires are selected to meet the prescribed photometric parameters, have a high
degree of efficiency and allow easy maintenance. All relevant luminaire parameters are
specified in the technical specification as part of the photometric calculations. In order for
the lamps to be optimally used, they need to be cleaned as soon as they get dirty, and at

least once a year.
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The power supply of the lighting of the roads in question is provided by connecting to
the new lighting distribution cabinets RO-R1 and RO-R2. The RO-R1 is supplied from a
nearby transformer station using a PP0O0-A 4x95 mmz2 cable. The RO-R2 is supplied from
a nearby transformer station using a PP00-A 4x25 mm?2 cable. Lighting supply on the route
covered by the project is performed by LV cables PP00-A 4x16 mmz, PP00-A 4x25 mm?
and PP00-A 4x35 mm2. A remote-control system (tele management system) is planned for

lighting control.

8.2 Installation of poles and lamps

For the lighting of the subject road, it is planned to place lamps along all arms of the

loop (two-way and one-way), as shown in the drawings.

M Lighting is performed using conical octagonal poles for road lighting.
AMPERA MIDI (174 W) luminaires are mounted directly on 12 m high poles
with a 5 ° tilt of the luminaire. AMPERA MIDI (78 W) luminaires are mounted
directly on 10 m high poles with a 5 ° tilt of the luminaire. AMPERA MAXI
(310 W) luminaires are mounted directly on 12 m high poles, with a luminaire
inclination of 5 °. AMPERA MAXI (165 W) luminaires are mounted on 11.5 m
high poles, using a 0.5 m high two-legged lyre, so that the height at which the
luminaire is placed is 12 m, thus satisfying the conditions obtained by
photometric calculation. The lyre is 2 m long and is placed at an angle of 5 °. It
is important to note that, although the lira is at an angle of 5 °, the lamp needs to
be adjusted at an angle of 0 ° to the road, according to a photometric calculation.
The position of the column seats with their markings is indicated in the graphic
appendix.

M The installation height of the terminal box (plate) for powering the poles is
at a height 0,8 m.

B AMPERA MIDI and AMPERA MAXI lamps, manufactured by "Minel-

Schreder", with LED light sources are used for lighting. The housing of
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AMPERA lamps is made of die-cast aluminum, and the protector is made of
thermally and mechanically resistant flat glass with impact resistance 1K09. The
lamps are designed to illuminate the appropriate road category.

W Photometric calculations correspond to AMPERA MIDI and AMPERA
MAXI lamps, manufactured by "Minel-Schreder™. If other lamps are used, the
contractor is obliged to submit photometric calculations for the selected lamps
which will confirm the possibility of their use without violating the photometric
parameters defined in this project documentation.

W Holes for the foundations of lighting poles are dug in the shape of a square
prism. Concrete the foundations with the necessary openings for cable entry and
water drainage. After the installation of lamps and cables is completed, after 2-3
days, all nuts and joints are tightened on the poles, as well as the installation of
the equipment is checked. The dimensions of the foundation are indicated in the

graphic appendices.

8.3 Power supply and switching of lighting

The power supply of the lighting of the roads in question is provided by connecting to
the new lighting distribution cabinets RO-R1 and RO-R2. The RO-R1 is supplied from a
nearby transformer station using a PP0O0-A 4x95 mmz2 cable. The RO-R2 is supplied from
a nearby transformer station using a PP00-A 4x25 mm? cable. The supply of complete
lighting on the route covered by the project is performed by LV cables PPO0-A 4x16 mm2,
PP00-A 4x25 mm? and PP00-A 4x35 mmg2. For circuits of great length, due to low voltage
and fault loop impedance, to the first pole it is envisaged laying a cross-section 4x35 mm?2
cable, while for the rest of the route between the poles a cross-section 4x25 mm?2 cable is
used. The circuits where the lighting is performed in this way are indicated on the graphic
attachments.

The lamps are supplied in three phases, with every third lamp connected to the same
phase. The luminaires along the main direction are connected in two phases, alternately, as

indicated in the graphic appendices.
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Bring galvanized FeZn strip 25x4 mm for grounding through the foundation of the pole

and connect it to the pole according to the graphic attachment.

8.4 Description of the route and method of laying cables

The route of power cables for lighting is along the edge of the road, in the green area,
and in the central section. At intersections with roads, cables are protected with PEHD
pipes. Two pipes are laid at each junction (one pipe as a reserve for the subsequent laying
of cables).

Power cables passing under the roads are laid in a protective PEHD @110 mm pipe. A

spare PEHD pipe of the same diameter is installed in parallel.

Lay the cable in a 0.8 m deep cable trench (1.1 m below the road). At a depth of 40 cm
in the trench, a warning strip is placed, and at a depth of 50 cm in the trench, a PVVC cable

shield and a FeZn 25x4 mm strip are placed, as protection against atmospheric discharges..

8.4.1 Technical conditions for cable laying

When laying cables, it is necessary to follow the Electricity Distribution
Recommendation and the manufacturer's instructions.

When laying the cable in a pipe or trench, it is very important to take care to avoid any
damage to the cable sheath that can occur by pulling the cable on sharp stones or when
pulling in the pipe. Therefore, it is necessary to stretch the cables with a sufficient number
of workers, which will avoid pulling the cables on the ground.

When loading or unloading drums with a cable, it is necessary to work with a crane or
other devices in order to avoid damage to the cable on the drum.

The lowest temperature of the cable with an outer sheath of polyethylene during laying
as well as for the installation of joints and terminations is up to -5°C. For laying at lower
temperatures, the cable should be preheated with electricity or heated in a warm room for
24 hours.

Before unwinding and stretching the cable, check the correctness of the protective caps

at the ends of the cable, the condition of the cable sheath on the outer layers, the existence
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of potential damage to the cable sheath during unwinding and the general condition of the
cable drums. Also, it is necessary to check: the nameplate on the drum, the markings on
the outer sheath of the cable, and to establish the correspondence of the cable type,
operating voltage, cross-section and type of conductor and cable length with the projected
data for a specific cable route.

When laying the cable in the trench, it is necessary to make a bed of sand at the bottom
of the trench. The thickness of sand should be about 10 cm. It is very important to use

sand with good thermal conductivity, in order to ensure good cooling of the cables.

Before burying the cables, it is necessary to do:

e Testing the laid cable,

¢ Record the correct cable route, mark intersections with other objects, connection
points, exact cable length.

After that, the cables are covered with a layer of sand about 10 cm thick, and then
plastic shields are placed to cover the entire line.

At the top of the trench, lay a plastic strip with a warning inscription, and finally
completely bury the trench.

Mark the cable route in the field with concrete pillars with a suitable metal plate on
which the cable route marking is located.

Approaching and crossing with other installations and facilities on the route
Approach and intersection with other installations and facilities on the route must be
reported according to the Electricity Distribution Recommendations and according to the
conditions specified in the approvals of the competent utility and other companies and

institutions..

It is not allowed to lay power cables under or above other underground installations
except at the intersection. It is not allowed to install cable connectors at the intersections
of the power cable with other underground installations. Cable connectors must be at least
2 m away from the intersection.

Intersection with busy roads
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At the places of passage under the roads, protect the cables with plastic pipes of
appropriate diameter, laid at a depth of 1.1 m.

As a rule, the cable duct should be placed perpendicular to the axis of the road in the
direction of the extension of the cable route, and only exceptionally a deviation of 30° is
allowed. The cable sewer is at least 0.5 m longer on each side of the road.

If the cable route intersects the pedestrian sidewalk and continues in the green belt, then
the cable duct should end in the green area.

Intersection with water supply and sewerage

1. The minimum horizontal distance when laying the power cable and water supply in
parallel should be 0.5 m. At the point of intersection, the cable can be laid below or above
the water supply, depending on the height position of the pipe, which should be
determined by performing test transverse excavations along the route.

2.he vertical clear distance between the cable and the main pipeline must be at least 0.3
m. If this distance is smaller, it is necessary to protect the power cable line from
mechanical damage by placing it in a protective pipe so that the pipe is 1 m longer on each
side of the intersection.

Intersection with TC cables

The crossing of power cables with TC underground cables should be performed, as a
rule, at an angle of 90°, and never less than 45°, with a vertical distance of 0.3 m.

If the specified distance cannot be maintained, the cables are separated at the junction
by placing them in protective tubes. Protective pipes for power cable must be made of
well-conducting material (eg iron), and for TC cables of non-conducting material
(concrete or plastic). When laying cables in parallel, the minimum horizontal distance is
0.5m.

Intersection with power cables

At the junction, the power cables of the lower voltage level should be above the cables
of the higher voltage level. When laying 20 kV cables next to other power cables, it is

necessary to achieve a distance of 0.1 m.

~202 ~



Connecting and terminating cables

Cable connections and terminations should be made with appropriate cable accessories
(cable connectors, cable terminations) which must have a test certificate. Only install cable
accessories according to the manufacturer's instructions. When installing cable
accessories, check the presence of moisture in the cable and remove the part of the cable

that contains moisture.

8.4.2 Protection against dangerous contact voltage and atmospheric discharge

TN system is used as protection against indirect contact voltage by automatic power off.

The neutral conductors in the input, output and eventual cable will be pressed into a
common pedal and soldered, to ensure continuous zero guidance.

The protection system shall be reported according to the Rulebook on technical norms
for the protection of low voltage networks and associated substations "Official Gazette of
SFRY" no. 13/78 and the Official Gazette of the FRY no. 37/95.

As protection against atmospheric discharge, when laying cables, it is necessary to lay a
galvanized strip of FeZn 25x4 mm in the same trench to a depth of 0.5 m along the entire
route and connect it to each pole.

Equip all covers on the poles with an arrow, a danger sign.
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8.5 Opis uredaja/ Opis uredaja

65.  Jasua pacsera PO-P1/ Public lighting Ro-R1

Crienudukanyje
onpeme

Onwc pyHKIHjE

The specifications
of the equipment

JaBHa pacBera PO-P1

OpmMaH je moyimecTep ojayaH CTaKJICHUM BiiakHuMa, UI165,
HK10, ca MeTaJIHOM MOHTa)KHOM III040M, TUIl Txamacca Ilna
Cuxneunep. Jnmensuje kabunera: Bucuna 750 Mm, muprHa
750 MM, myOuHa 320 MM ca KpoBOoM U 6a3HOM 0azom 200 MM ca
JKEJIE3HUIIOM 3a pacriopen kadma. Kabuner cagpxu cnenehy
OTIpeMy:

- 'maBam npekunay 63A, 311, 0-1, kom. 1;

- Jegaomomau npexugad 6A b, kom. 1;

- Jennomonuu npexkunaud 10A b, kowm. 1;

- Tpononuunu npekugay 16A 1, TILC. 6;

- Jennomonuu npexkunaud 16A b, kowm. 1;

- Comker 16A / 250B, [ToBpuinHCcKa MOHTaXxa, KOM. 1;

- Cymeprpane "Teno" nammna 60B, kom. 1;

- Jemnomosan nipexuaad 10A / 250B, ITopprimrHCcKa
MOHTaXa, KoMm. 1;

- TepMmocTar / xurpoctat cet + 2 50 B rpejaun;

- Mana npukJby4Ha MOHTa)Xa U MIOBE3UBAHE MaTepHjaa.

Cragka Takole ykJbyuyje NpOU3BOIbY TEMEIba
IUCTpUOYTHBHOT KaOuHeTa. BrucwuHa TeMerba M3Ha] HUBOA
3emibe 30 M

Omnpema 3a ocBeT/berhe CHaOAEBAE HaTIajathe

Public lighting RO-R1

Orman is a polyester reinforced with glass fiber, IP65, 1K10,
with a metal mounting plate, type Thalassa Pla Schneider.
Cabinet dimensions: Height 750 mm, width 750 mm, depth 320
mm with roof and base base 200 mm with rail for cable layout.
The cabinet contains the following equipment:

- Main switch 63A, 3p, 0-1, pcs. 1;

- single-pole switch 6A B, pcs. 1;

- single-pole switch 10A B, pcs. 1;

- Tropolic switch 16A C, pcs. 6;

- single-pole switch 16A B, pcs. 1;

- socket 16A / 250V, surface mounting, pcs. 1;

- SUPERGRADE "BODY" LAMP 60V, pcs. 1;
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The description
of the function

- single-pole switch 10A / 250V, surface mounting, pcs. 1;

- Thermostat / HIGROSTAT SET + 2 50 V heaters;

- Small connecting assembly and connecting material.

The item also includes the production of the foundation of
the distribution cabinet. Foundation height above ground level
30cm

Lighting Equipment Supply Power supply

66. Jaeua pacsera PO-P2/ Public lighting RO-R2

Crenuduxanmje
orpemMe

Onuc QyHKIH]je

The specifications
of the equipment

JaBna pacBera PO-P2

OpMaH je moJimecTep ojayaH CTAKJICHUM BJIAKHAMA,
HI165, K10, ca MeTaIITHOM MOHTaKHOM IIJIOYOM, THII
Txanacca [lna Cixuaennep. Jlumensuje kabnnera: Bucuna
750 MM, mupuna 750 MM, 1y6uHa 320 MM, BUCHHA KpOoBa
1 octoJbe o1 200 MM, ca >KeIe3HHUIIOM 3a pacropes
kabia. Kabuner canpxku cnenehy onpemy:

- 'maBHu npexugau 25A, 311, 0-1, xom. 1;

- Jegaomomau npexugad 6A b, kom. 2;

- Jegaomomau npexugad 10A b, kowm. 4;

- Comker 16A / 250B, [ToBpuinHCcKa MOHTaXxa, KOM. 3;

- Cyneprpaze "Teno" namna 60B, koM. 1;

- Jennononuu npexugay 10A / 250B, cyneprpuma
WHCTaNanuja, Kom. 1;

- Konrponop csernune cermenra, OBJIET Tun CELO,
KoM. 1;

- omnpeMa 3a popMHpame Ipesiasa onTHKe-0aKpa;

- TepMocTart / xurpoctart cet + 1 rpejad on 50 B;

- Mana npukspydyHa MOHTa)Ka U TIOBE3UBAHE
Martepujana.

Cragka Takole ykJbyuyje NpOU3BOIbY TEMEIba
IUCTpUOYTUBHOT KaOuHeTa. BucuHa TemMesba M3HA] HUBOA
npuzeMibe 30 M.

Oprema za osvetljenje Snabdevanje napajanje

Public lighting RO-R2

Orman is a polyester reinforced with glass fiber, IP65, 1K10,
with a metal mounting plate, type Thalassa Pla Schneider.
Cabinet dimensions: Height 750 mm, width 750 mm, depth 320
mm, roof height and stand 200 mm, with rail for cable layout.
The cabinet contains the following equipment:

- Main switch 25A, 3P, 0-1, pcs. 1;

- single-pole switch 6A B, pcs. 2;

- single-pole switch 10A B, pcs. 4;

- socket 16A / 250V, surface mounting, pcs. 3;

- SUPERGRADE "BODY" LAMP 60V, pcs. 1;
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- single-pole switch 10A / 250V, supergrimed installation,
pcs. 1;

- Segment brightness controller, ovlet type SECO, pcs. 1;

- Equipment for forming optics-copper crossing;

- Thermostat / HIGROSTAT SET + 1 Heater than 50 V;

- Small connecting assembly and connecting material.

The item also includes the production of the foundation of
the distribution cabinet. The height of the foundation above the
ground level 30 cm.

The description

of the function Lighting Equipment Supply Power supply

67.  Jaeua pacsera PO3/ Public lighting Ro-R3

JaBua pacsera PO P3
Crenudukanyje Opmap je mmonmecTep ojadaH cTakJieHUM BiIakHuUMa, U166,
ompeme HK10, ca MmeTaTHOM MOHTa)KHOM I1o4oM, TuIl Txanacca I1JIM
Cuxneunep. nmensuje kabunera: Bucruna 850 Mm, muprHa
630 MM, myOuHa 300 MM ca >KeJIe3HHUIIOM 3a u3riie] kaba.
Kabuner caapxu cnenehy onpemy:
- 'maBHu npexugau 25A, 311, 0-1, xom. 1;
- Jegaomomau npexugad 6A b, kom. 2;
- Jegaomomau npexugad 10A b, kom. 4;
- Comker 16A / 250B, [ToBpuinHCcKa MOHTaXxa, KOM. 3;
- Cyneprpaze "Teno" nammna 60B, xowm. 1;
- Jennononuu npexugay 10A / 250B, cyneprpuma
WHCTaJaImja, Kom. 1;
- ompeMa 3a (popMHpambe Mpesa3a onTHKe-0aKpa;
- perysaTop CBETJIMHE CErMEHTa ca aHTEHOM U KaOJIoM, THII
OBJIET CELIO, KOM.1;

Onwc GpyHKIHjE Omnpema 3a ocBeTiberhe CHaOAEBAC HaTIajathe
The specifications Public lighting RO-R3
of the equipment The closet is a polyester reinforced with glass fibers, P66,

IK10, with metal mounting plate, type Thalassa PLM
Schneider. Cabinet dimensions: Height 850 mm, width 630
mm, depth 300 mm with rail for cable layout. The cabinet
contains the following equipment:

- Main switch 25A, 3P, 0-1, pcs. 1;

- single-pole switch 6A B, pcs. 2;

- single-pole switch 10A B, pcs. 4;

- socket 16A / 250V, surface mounting, pcs. 3;

- SUPERGRADE "BODY" LAMP 60V, pcs. 1;

- single-pole switch 10A / 250V, supergrimed installation,
pcs. 1;

- Equipment for forming optics-copper crossing;

- Segment brightness controller with antenna and cable, type
of Ovlet SECO, KOM.1;
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The description
of the function

Lighting Equipment Supply Power supply

68. Tosmak 3a ocBersbeme BPC (8) -A-11.5/ 60/ 68. Lighting pole VRS (8) -A-

11.5/60

Crenndukanyje
onpeme

Omnuc pyHKIHje

The specifications
of the equipment

The description
of the function

IMospak oceeTibema BPC (8) -A-11.5 /60

BeroHcku Temesb o1 yenuaHOT KoHHYHOT OCcMOyTaH CTyOa
3a CTyO THIIA 32 OCBETJbCHE

BPC (8) -a-11.5 / 60, mpoussohaun "Amura" KpasseBo mwiu
CJIMYHO, BUCHHA cTyAuje 6e3 mupa 11,5 M, ca IpUKIbyIKOM
[Tanen 6a b, ca yrpa)eHUM CHAPHUIITEM U CHAPUBUM BHjIIMMA.

Tomuia monrHKOBaHA 3aIITHTA

Jlamma MHcTananyja mumka

Lighting pole VRS (8) -A-11.5/60

Concrete foundation made of steel conical osmougan pillar
for lighting type Pillar

VRS (8) -A-11.5/60, manufacturers "Amiga" Kraljevo or
similar, pillary height without Lire 11.5 m, with connection
panel 6A B, with built-in anchor board and anchor screws.

Warm galvanized protection

Lampa installation Sipka

69.  Rasvetni stub VRS (8)-A-10/60 / Rasvetni stub VRS (8)-A-10/60

Crierudukarje
orpeme

Onwc pyHKIH]jE

The specifications
of the equipment

IMospak 3a oceesbeme BPC (8) -A-10/60

BeroHcku Temelb ca YeTMYHOT KOHUYHOT OCMEPOKYTHOT
CTa0JBHKE 32 OCBETIHECILE,

[omy6 Tun BPC (8) -A-10/60, IlpousBohaun "Amura"
KpameBo nnu cnmuso, BucuHa Cty6 10 M, ca IpuKIbY4HOM
TaHEJIOM M jeJTHAM TIpekuadeM 6a b, ca yrpaljenum miouama
3a CHIOPCH-E¢ U CHAPUIITE.

Tomuia MoMHKOBaHA 3alITHTA.

Jlamma MHcTananyja mumnka

Lighting pole VRS (8) -A-10/60

concrete foundation from a steel conical octagonal stem for
lighting,

POLUB type VRS (8) -A-10/60, manufacturers "Amiga"
Kraljevo or similar, Stub height 10 m, with connection panel
and one switch 6A B, with built-in anchor board and anchor
SCrews.
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The description
of the function

Warm galvanized protection.

Lampa installation Sipka

70.  IMTomeso ocBerbema BPC (8) -A-10/60 3a nBe 1amme/ Lighting pole VRS (8) -

A-10/60 for two lamps

Crenudukarnuje
orpeMe

Omnuc pynKIHje

The specifications
of the equipment

The description
of the function

BPC (8) -A-10/60 ocBeTsbeme 3a IBE TaMIie

BeroHcku TeMelb ca YeTHYHOT KOHUYHOT OCMEPOKYTHOT
cTabJbUKE 32 OCBETIBEHE,

Tuma ctyoa BPC (8) -a-10/60, npoussohau "Amura"
Kpassero nnu cimuHo, BucuHa cryndje 10 M, ca nea-bll-a u
JIBa OCUTypaya JBe Jamie (kpaj nesu 60 MM), ca yrpaljeHum
Cujipa 1myio4a 1 BHjIH 32 CHUIIPO.

Tormuia MOIMHKOBAHA 3aIITUTA.

Lampa Instalacioni Sipka

VRS (8) -A-10/60 lighting pole for two lamps

concrete foundation from a steel conical octagonal stem for
lighting,

Pillar type VRS (8) -A-10/60, manufacturer "Amiga"
kraljevo or similar, pillary height 10 m, with two-b sec, and
TWO fuse two lamps (end of the pipe 60 mm), with Built-in
anchor plate and anchor screws.

Warm galvanized protection

Lampa installation Sipka

71.  Tomeno ocersbema BPC (8) -A-12/60/ Lighting pole VRS (8) -A-12/60

Criermudukarje
orpeme

Onwc GpyHKIHjE

The specifications
of the equipment

IMossak ocBeTibea BPC (8) -A-12/60

Bberoncku Temesb ca 4ETMYHOT KOHUYHOT OCMEPOKYTHOT
cTa0JLHKE 32 OCBETILELE,

BPC (8) -A-12/60, npounszBohaun "Amura" KpameBo nim
cimyHo, CTy0 Bucuna 12 M, ca maHesioM 3a MoBe3UBambe U
jenan mpekunad 6A b, ca yrpahenum miovyama 3a cuzpeme u
CUJIPUILTE.

Tora mouMHKOBaHAa 3alITHUTA.

Jlamma MHcTananyja mumnka

Lighting pole VRS (8) -A-12/60
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concrete foundation from a steel conical octagonal stem for
lighting,

VRS (8) -A-12/60, manufacturers "Amiga" Kraljevo or
similar, Stub height 12 m, with connection panel and one
switch 6A B, with built-in anchor board and anchor screws.

Warm galvanized protection.

The description

. L installation Sipk:
of the function ampa installation Sipka

72.  Jlupa 3a mourtaxy Jammne jJammne/ Lira for Lampe Lamp Mounting

JInpa 3a MoHTaXHY Mamny JIP-MA
Cunenudukanuje Otmuna g0 Cty6 Iloncose - JIupa 3a MOHTaXxXHE JiamIie, THIT
onpeme JIP -UN, "Amura" Ponan Wnu exBuBaneHr, nsa -Crioke
Hyzune 2 M, Bucu 0,5 M, Haru6 5 M, mecto 1esu 60 MM.
Tomio mameTHO

Onuc pyHxmje Jlamna MHCcTananyja mumnka
The specifications lira for mounting lamp LR-11
of the equipment abduction to stub console - lira for mounting lamps, type LR

-11, "Amiga" royal ili equivalent, two -spoke duzine 2 m, hangs
0.5 m, slope 5°, place of pipe 60 mm.
Warmly cleverly.
The description

of the function Lampa installation Sipka

73.  Amobep Burka 128JIenc/ Amber battle 128leds

Amnepa Maxu 128 JIEJ]
Crenudukanyje WHcrananyja Ha KOJIOHHU 1 KaOJIOBCKY Be3y
ompeme Caemon 3a jaBHy pacBeTy Tuna Amnepa Mak 128Jlen
800MA, HB, JIyno HKCII, paBHa ¢utacc, 5120,
MuHUMaIHa edukacaoct 132 JIM / B, Iocnx> 0.85,
MOJIEIIeHa 32 MOHTaXy Ha KoJioHy D60.

Omnuc pyHKIHjC uredaj za osvetljenje
The specifications Ampera Maki 128 Leds
of the equipment Installation on a column and cable connection

Luminaires for public lighting type Ampera max 128LED
800mA, NV, Luco NXP, Flat Flass, 5120, Minimum efficiency
132 LM /V, COSPH> 0.85, adjusted for mounting on column
@60.
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The description
of the function

lighting device

74.  Ammnpa Jdarma 64 ogoso/ Ampra Dagnja 64 Lead

Crenndukanyje
onpeme

Omnuc pynKIHje

The specifications
of the equipment

The description
of the function

Awmmnepa MU/IU 64 JIE/]

WHcTananuja Ha KOJIOHN U KaOJIOBCKY Be3y

Caemiomu 3a jaBHy pacBeTy Tuna Amnepa MI/I1 64 HB,
Jlyno HKCII, paBna crakinia, 5234, MunnMainHa e(ukacHOCT
118 JIM / B, locix> 0.85, mofeniena 3a MOHTaKy Ha KOJIOHY
260.

uredaj za osvetljenje

Ampera midi 64 LED

Installation on a column and cable connection

Luminaires for public lighting type Ampera MIDI 64 NV,
Luco NXP, Flat Glass, 5234, Minimum Efficiency 118 LM/ V,
COSPH> 0.85, adjusted for mounting on column @60.

lighting device

75. Amnepa Bartie Tx0 JIE/ AMPERA Battle ThO LEDs

Crenudukamnuje
orpemMe

Onwc pyHKIH]jE

The specifications
of the equipment

The description
of the function

Wucranaiuja Ha KOJIOHU U KaOJIOBCKY BE3y

JaBue namre 3a pacsete Tuna Amrepa Ammnepa 80 JIEJ] 700
MA, HB, JIyno HKCII, paBHa crakna, 5234, MUHUMaJIHa
epukacHoct 142 JIM / B, I{ocrix> 0.85, mojenieHa 3a MOHTaxXY
Ha JIUP 060.

ypehaj 3a ocBeTIbeHE

Installation on a column and cable connection

Public lighting lamps Type Ampera max 80 LEDs 700 mA,
NV, Luco NXP, Flat Glass, 5234, Minimum efficiency 142 LM
[V, COSPH> 0.85, adjusted for mounting on Lir &J60.

lighting device

76.  Ammnepa outka y Kc2 JTE-ou/ AMPERA Battle of X2 LEDs

Crenudukamnuje
ornpeme

Awmniepa MUJIU 32 JIE]]
WHcrananyja Ha KOJIOHN U KaOJIOBCKY Be3y
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Omnuc pyHkHje

The specifications
of the equipment

The description
of the function

Jaue nammune tTuna Amnepa AMITEPA MUJIN 32 JIE]]
800 MA, HB, Jlyuo HKCII, paBHa TpaBa, 5236, MUHUMaIIHA
epukacHoct 125 JIM / B, I{ocrix> 0.85, mozenieHa 3a MOHTaxXY
Ha JIUP ©60.

ypehaj 3a ocBeTIbeHe

Ampera midi 32 LED

Installation on a column and cable connection

Public light lamps Type Ampera MIDI 32 LED 800 mA,
NV, Luco NXP, FLAT GRASS, 5236, Minimum efficiency
125 LM /V, COSPH> 0.85, adjusted for mounting on Lir &J60.

Lighting device.

77.  Ammnpa Jlarma 48 JIEJI/ Ampra Dagnja 48 led

Crienudukanuje
onpeme

Onuc pyHKIH]jE

The specifications
of the equipment

The description
of the function

Awmmepa MUJIU 48 JIE]]

WHcTananuja Ha KOJIOHN U KaOJIOBCKY Be3y

Ceertnnuiie 3a jaBHy pacBeTy Trima Amnepa MUJIN 48 JIE],
JIyno HKCTI, paBna crakia, 5235, MUHUMaTHa e(pUKaCHOCT
127 JIM / B, Hocnx> 0.85, mozemieHa 3a MOHTaxy Ha KOJIOHH
260.

ypehaj 3a ocBeTIbemhe

Ampera midi 48 Leds

Installation on a column and cable connection

Luminaires for public lighting type Ampera MIDI 48 LED,
Luco NXP, Flat Glass, 5235, Minimum efficiency 127 LM / V,
COSPH> 0.85, adjusted for mounting on column @60.

lighting device

78.  TJI2 I 32J0en/ GI2 ¢ 32led

Crenudukanyje
ornpeme

Onwc GpyHKIHjE

12 10 32JIE]]

MomnTaxa Ha cTy0 ¥ KabJIOBCKH MPHUKJbYYaK

Ceetuibke 3a jaBHO ocBeTIberbe Tum [JI2 11 32JIE/ / 5117 /
Acum /350 MA / 35.7B / HB, npunarolene 3a MOHTaxXy Ha
mraoH.

ypehaj 3a ocBeTIbeHE
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GL2 C 32LED
The specifications Installation on a column and cable connection
of the equipment Public lighting lamps type GL2 C 32LED /5117 / Asim/
350 mA / 35.7V / NV, adjusted for mounting on the ceiling.
The description

of the function lighting device

79.  Ammnepe Bartie Hacx JIEJl/ Ampere battle Yash Leds

Awmmepa Maxku 96 JIE]]
Cnenudukanuje WHcrananyja Ha KOJIOHU U KaOJIOBCKY BE3y
ornpeme Jlamrie 3a jaBHO ocBeT/bere THNA AMnepa MAKCH 96

JIE/, 800 MA, HB, JIyuio HKCII, 5119, cuara 230 B,
MuHuManHa eukacuoct 134 JIM / B, nozaemiena 3a MOHTaxy

ua JINP 060.
Omnuc pyHKIHje ypehaj 3a ocBeTIbeHE
The specifications Ampera Maki 96 LEDs
of the equipment Installation on a column and cable connection

Lamps for public lighting type Ampera maxi 96 LED, 800
mA, NV, Luco NXP, 5119, power 230 V, minimum efficiency
134 LM/ V, adjusted for mounting on Lir &J60.
The description

of the function lighting device
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JeBetn Jleo Cucrem ductpudyrtuBaux Ctanumna

Ninth part of the distribution station system

9. YBoa Y Cucremy

Wsrpagmom auonune ayronyra bama Jlyka-IIpujenop, on usopa Kyseanu, 1o uyBopa
IIpujenop ykazana ce morpeda 3a HanajamkbeM eIEKTPUIHOM eHeprujoM nmparehux objexkara
Ha HaBeJICHO] JIOKAITHjH, TE je y Ty CBPXY IUIAHUPaHa U3rpaba yKYITHO 0caM
TpaHc(HOPMATOPCKUX CTAHHMIIA.

TpanchopmaTopcka cTaHuia je y rpalleBHHCKOM cMUCTy cliobomHocTojehu TUrickn
aTecTUpaH KOMIakTaH o0jekat TinoupTHux numensuja 2800 x 2380 mm. Kyhumire
TapaHcHopMaTOPCKe CTAHHUIIE CE CACTOJH O] IPOCTOpa MPeABUNCHOT 3a CMjeIlTaj
TpaHchopMaTopa, UCIIOJ KOTa ce Halla3u yJbHa jama, 1 o1 HH u BH packiomnsor
npocTopa.

VY xyhumre TC moxe ce cMmjectutu Tpanchopmatop cHare 10 1000 kVA, a y oBom
MPOjeKTy je KopuiteH Tpancdopmarop cHare 50 kVA. TC nMa jeHa MeTaaHa JBOKPHITHA
Bpara KOjuMa ce MPUCTYIIa CPeAHH-SHAIOHCKOM 1 HUCKOHAIIOHCKOM JIHj eIy B ABOje
JETHOKPUIIHMX BpaTa Koja CIyKe 32 KOHTPOITy CTama TpaHchopmaTopa. 3a 3aMjeHy
TpaHcOpMaTOpa HEOXOAHO je MOAN3ake KpoBa TpadocTaHHUIIE.

Omnpema MOHTaXHO OETOHCKE TpaHC(HOPMATOPCKE CTaHUIIE je yrpaljeHa y THIICKO,
KOMITaKTHO MOHaTakHO Kyhwumrre. LljeroKymHOj ompeMu ce prcTyna JUPEKTHO CIOoJba.
ITocTpojeme canpxu cibenehy onpemy :

. Eneprercku TpanchopMaTop HOMHHATHOT TIpeHocHOT oHoca 20/0,4kV u
HoMuHanHe cHare 50 kVA.

. CpenmeHanoHCKH TUCTPUOYTUBHU CKIIOMTHU OJIOK KOjU C€ CacToju O JBUje
BOJIHE U jeqHe Tpado hemmje,

. Huckonanoncku cxiomnHu 010K Koju ce cactoju ox 6 HH omBona.

Y camoj TparncopMaTOpCKOj CTAaHHUIN HUjE PEeIBUl)CH MPOTUBIOKAPHU arapar, jep je
0e3 mocaze, a ca CBOjOM KOHCTPYKIIMjOM U KapaKTepPHCTHKaMa OIpeMe U 3UI0Ba J1aje
JIOBOJbHY ITPOTUBIIOXKAPHY CUT'YPHOCT.

Y norneny 3amTuTe o MpEeHOIeHka OyKe U BUOpaIija Ha OKOJIHHA IIPOCTOP
TpaHC(POPMATOPCKE CTAHUIIE, & HA OCHOBY IIO3HABaha KApaKTEPUCTHKA U ISOJbUHE 3HI0BA

Y TaBaHWUIIE MPOCTOPHjE, BPCTE U KapaKTePHCTUKA yrpal)eHe ompeMe, Te HaunHa HeHe
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yrpajme, MOXKe ce 3aKJbYYHUTH J1a je HUBO OyKke KOjy TpaHc(opMaTopcKa CTaHHUIA EMHUTY]je

Yy OKOJIHU IIPOCTOP, Y OKBUPY JOIYIUTEHUX IPAHULIA.

9.1 Omurru Homamn

Wsrpagmom auonune ayronyra bama Jlyka-IIpujenop, on usopa Kyseanu, 1o uyBopa
IIpujenop ykazana ce morpeda 3a HamajameM eIeKTPUIHOM €HeprujoM nparehux objexara
Ha HaBEJICHO] JIOKAIHjH, TE je y Ty CBPXY IUIAHUPaHa U3rPajba yKYITHO 0caM
TpaHc(HOPMAaTOPCKUX CTAHHMIIA.

Tpancdopmaropcka cranuna je y rpajeBHHCKOM cMHCITy ciobonHocTojehn Tuncku
aTecTHpaH KOMIIAKTaH o0jekat TiaoupTHUxX auMensuja 2800 x 2380 mm. Kyhurre
TapaHcHopMaTOpPCKe CTAaHHUIIE CE CACTOJH O]l IPOCTOpa MPeABUNCHOT 3a CMjeIlTaj
TpaHchopMaTopa, UCIIOJ KOTa ce Halla3u yJbHa jama, 1 o1 HH u BH packiomaor
npocTopa.

VY xyhumre TC moxe ce cMmjectutu Tpanchopmatop cHare 10 1000 kVA, a y oBom
MIPOjeKTy je KopuiteH Tpancdopmarop cHare 50 kVA. TC nmMa jeaHa MeTaaHa JBOKPHITHA
BpaTa KOjuMa ce IPUCTYyTIa CPeIH-EHATIOHCKOM W HUCKOHATIOHCKOM JIHjelly U JIBOje
JETHOKPUIIHMX BpaTa Koja CIyKe 3a KOHTPOIy CTama TpaHchopmaTopa. 3a 3aMjeHy
TpaHc(hopMaTopa HEOIIXO/IHO je ToIM3amke KpoBa TpadocTaHuIIe.

OnpeMa MOHTaXXHO OETOHCKe TpaHCPOPMATOPCKE CTaHUIE je yrpal)eHa y THIICKO,
KOMIIaKTHO MOHaTakHO Kyhuire. LljenokymHOj onpeMu ce IpUCTyIa TUPEKTHO CIT0Jha.
ITocTpojeme canpxu cibenehy onpemy :

. Eneprercku TpaHchopMaTop HOMHHATHOT TIpeHocHOT oxHoca 20/0,4kV u
HoMuHanHe cHare 50 kVA.

. CpenmeHanoHCKH TUCTPUOYTHBHU CKIIOMHU OJIOK KOjU C€ CacToju O JBHUje
BOJIHE U jeqHe Tpado hemwje,

° HuckoHamnoHCKH CKITOMHA OJI0K Koju ce cacToju oa 6 HH onBona.

Y camoj TpaHcopMaTOpPCKOj CTAaHUIN HUje IPeIBUleH IPOTUBIOKAPHU arapar, jep je
0e3 mocajie, a ca CBOjOM KOHCTPYKIIM]OM M KapaKTEepHUCTHKaMa OIpeMe M 3UJ0Ba 1aje
JIOBOJbHY ITPOTUBITOXKAPHY CUT'YPHOCT.

V norneny 3amTuTe o MPEeHOIeHka OyKe U BUOpaIija Ha OKOJIHH IIPOCTOP
TpaHC(POPMATOPCKE CTAHHIIE, & Ha OCHOBY IIO3HABaa KapaKTEPUCTHKA U ISOJbUHE 3HI0BA
Y TaBaHWUIIE MPOCTOPH]jE, BPCTE U KapaKTePUCTUKA yrpal)eHe onpeMe, Te HaunHa HeHe
yrpaame, MOXKe ce 3aKJbYUUTH JIa je HUBO OyKe KOjy TpaHCchOopMaTopcKa CTAaHHIA EMUTY]e

Y OKOJIHHU IIPOCTOP, Y OKBUPY AOIYIITEHUX I'PaHUIIA.
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9.2 Jlokanuja U Ilpuxmyuak Tpanchopmaropcke Cranuue

[Tpuje mocraBbamba MBTC-e Ha keJbeHy JIOKAIH]y TEPEH je MPUKIIaIHO MPHUIIPEMIbEH.
[Tpunpema ce cacrojana y:
Jloxauuja TC 20/0,4 kV,,Packpcuunia KyspaHn' npukasaHa je cTameM 1aTuM y

rpau9YKuM IPUIIO3UMA.

Hckon temerpa y myounu 80-100 cm, a y 3aBUCHOCTH 1ojiiore popMupa ce TaMIIoH
neoseune ox 10-20cm.

O0e30ujenu JToKalja O OJpOmkaBamba 1 KiIn3ama TepeHa, Oyjuiia , MOBPIIMHCKHX W
MIOJ3€MHUX BOJIA.

0O06e30ujer T0BOJbaH MPOCTOP 3a MOJIArakhe ABa BakbCKa IIPCTEHA y3eMJbHBada 1
HbMXOBO CIIajalbe ca CYCjeIHUM y3eMJbHBauUMa.

Tpancdopmaropcka cTaHUIA ce IPUKIbYUYje Ha CPEA-EHAIIOHCKY SHEPIeTCKY MPEexXy
12/20kV eHepreTckuM KaOJIOBUMA MTOJIOKEHUM Y KaOJIOBCKH POB Y 3¢MJbH IO YBOIHUIIA
3a yBOJI KabJioBa y TpaHC(HOPMATOPCKY CTaHUIly. Ha HIeHTHYaH HAYHH je U3BEICH YBOJ
Ka0JI0Ba HUCKOT HAIlOHA.

[IpenmerHa Tpadocranuna ce nosesyje Ha CH mMpexy cpeameHaloHCKUM KabioBrMa

trna u npecjeka XHE 49-A 3x(1x150/25 mm?).

9.3. Emneprercku Tpancpopmartop

Eneprercku tpanchopmarop je TpohazHu yIbHU TpaHChOpMaTOp HazHaueHe cHare 50
kVA, Hamoraju tpancdopmatopa cy moBesanu y crpery Yzn5. Tpanchopmatop je
ONIPEMJBCH ca KOH3epBaTOpoM U racHuM (Bucholtz) penejem 3a 3amTuTy 07 yHYTpaITHBUX
kBapoBa. TpaHcdopmarop je cMjemTeH y TpanchopMaTopceKy Kyhuily JOBOJBHUX
JuMeH3Hja 3a cMmjemtaj Tpancopmaropa 1000kVA, kao u 3a ocTBapuBame HEOTTXOTHUX
KOHTaKTHHX Be3a. OIpeMIbEH je TOUKOBUMA U ITOCTaBJba ce Ha 1o aBa Hocada UNP 10
MPHIIPEMJBCHUX 32 Ty CBPXY. EberoBa MoHTaka ce 00aBJba IPHje MOHTaXE JHjelia KpoBa
n3Haj Tpadobokca. Xiaheme TpaHchopMaTopa ce OcTBapyje MPUPOITHOM ITUPKYIIAIH]jOM
yJba YHYTap HEroBor KyiuInTa 1 NPUPOIHOM LIUPKYJIAllHjOM Ba3/yxa ca CIOJballlibhe
ctpane kyhumta (ONAN). Kako Oux ce ocTBapmiia HEOXOHA ITUPKYJIallija Ba3ayxa,
MIOCTaBJbEHE CY JKaTy3MHE HCIpe]] JBOKPUIIHUX BpaTa U UCIIOJ KpoBa 00jeKTa.

Ha tpancdopmMaTopy je BUIJBPHBO HCTAKHYTA HATHHCHA IDIOYUIA Ca TEXHUIKAM
nojanyuMa Tpancgopmaropa, a Ha KyhHITy ¢y u3BeeH! MOCEOHU MPUKJBbYUIIH 32

y3eMJIbCHE.
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9.4. Cpenmenanoncku Packyionuun biaok

CpenmeHaOHCKH PaCKIIONHH OJIOK YHHHU TUIMHOM SFg H30J10BaHa TOTITYHO
OKJIOTIJBEHO M OJ1 OITACHOT HAITOHA JIOJKpa 3aIITHNEHO CKIIOMHO MOCTPOjeHhe U3Ben0e
“Ring Main Unit” (RMU), na3usHor HanoHa 24kV, HasuBHe cTpyje cabupnuua 630 A,
mumensuja 1186x1142x710 (LxBx /1) ca moTopHuM moroHoM. CacToju ce o1 IBUje BOJHE
u jenHe Tpado henyje.

[To KOHCTPYKIMjH PACKIIOITHO IMOCTPOjeHe je camocTojehn opmap ca J1ako IpUCTyITHIM
NPUKIBYIIMA.

Tpado henmja onpemsbeHa je npexuaadeM Ha3Ha4eHOT HanoHa 24 kV u Ha3HaueHe
ctpyje 200 A, camonamnajajyhnm 3amrrutauM penejom VIP 35 ca o0yxBaTHUM
TpaHcpopMaTopuMa, TOMONHAM KOHTAKTHUM PACTaBHUM CKJIIOMKaMa U JIp.

Bonne henuje onpemsbeHe cy ca TPOIOJIHOM PacTaBHOM CKJIONIKOM, HA3HAYE€HOT HaIllOHa
24 kV u HaznaueHe ctpyje 630A, a uMmajy u onrosapajyhe HoxkeBe 3a y3emiberme. Ha

MIPeIh0j CTPaHU IMOCTOjU yrpal)eHa moiryra 3a HCKJbY4eHhe Ha JIUIY MjecTa.

9.5. Huckonanoncko IMocTpojeme

HuckoHanoHcko nocTpojeme NpeacTaBiba NpedadpuKoBaH U UCTIUTAH TaHel,
npensuljeH 3a yuspuherme Ha Hocad of caBujeHor Fe/Zn numa 5 mm, oCHOBHHX
mumensja 1300x1350 mm (I1IXB). KoHcTpyKkimja maHena ce cacToju O IOIIMHKOBAHOT
YEJIMYHOT JIMMa MUHUMAaJTHE 1e0JbrHe 3 mm, TpoUITHCAHOT 10 000y paau YKpyhema,
ca OTBOpUMa MOTPEOHUM 3a IIOCTABJbAE CTPYjHUX Be3a. OCHOBHE TEXHHUUKE
KapaKTepPHUCTHKE HUCKOHATIOHCKOT MOCTPOjerha;

o Haszusuu Hamon 400 V

e MatepHjan U npecjek cabupnuna Cu, ¢azuu nposogHuk: 40x10 mm

HeyTpasHH podogHuK: 40X5 mm

e Ha3uBHa cTpyja cabupuuna 40x10 mm wusHocu 755 A (HeobojeHe, HaaTEMITepaTypa
ambujenta 30°C, temmeparypa 3paka 30-35°C)

e HasuBHa cTpyja cabupHuua 40x5 mm usHocu 515 A (HeobOojeHe, HaxTeMIIepaTypa
amb6ujenta 30°C, temmeparypa 3paka 30-35 °C)

¢ HazuBHa (peksenmja 50 Hz.

OCHOBHH €IIEMEHT je HUCKOHAITOHCKH Tpado mpekuaad, 3a GUKCHY yrpaamy, ca

cienehnM OCHOBHUM KapaKTepUCTHKaMa:

¢ Haznauena ctpyja npu 40 °C 80 A
e Ha3naueHu HalloH 400V
¢ Hasnauena moh mpekuaama cTpyje KpaTKor cIoja 36 KA.
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[Tpwuje rmaBHOT HUCKOHAIOHCKOT TpeKnada, yrpal)eHu cy CTpyjHH MjepHH
tparchopmartopu T1, T2 u T3, nperocuor omuoca 100/5 A koju he Outn y yskiuju
MOKA3HOT. 3a HHIUKALU]y — Mjepemhe TPEHYTHUX eNeKTpudHuX BennuruHa y TC notpeGHO
je yrpaant MynTA(QYHKIMOHAHH ypehaj, 32 KOHTPOJIHO Mepeme: CBUX CTPYja, CBHX
HanoHa, (ppeKBeHINje, aKTUBHE M PEaKTHBHE CHAre, MPUBHIHE CHare, hakTopa CHare u
Opojaua catu paga. Octaje 3anmamheHa BpeAHOCT HajBehe JOCTUTHYTE aKTHBHE CHAre.

Ha HUCKOHAIOHCKOM ITaHeTy MOHTHpPAaHe Cy, Ha TIOTIIOPHE H30J1aTOpe MUHIMAaJIHEe
BucuHe 50 mm, GakapHe cabupHule Ha MeljycoOHOM pacTojamy 185 mm. Jumensuje
(hazaux cabupnuia cy 40 x 10 mm. Na Tako octaBjbeHe caOMpHHIIE MOHTHUPA]Y Ce
M30JI0BaHE OCHUTYpAUKe JIETBE (CKIIONKA/pacTaBJhadl - HOCAUN OCUTypada), ca TPOIOIHUM
UCKJbYYCHEM-YKJbyuemheM y HeonrepehenoM cramy, 160 A u 250 A, tuma ISFL
Schneider Electric. OBe ocurypauke jJeTBe Cy H30JI0BaHE HETOPUBUM MaTEpHjaioM U
00e36ehyjy 3amruty IP2X. CtaHmapaHo cy olpeMJbeHe PUKJBYYHUM CTe3aJbKama 3a
kaboe. CBaku HH kaGiioBcku BoJi ce 00MIbekaBa HATIIMCHOM TaOJIHIIOM Y
TpanchopmaTopckoj ctanulu. Y ckiany ca npenopykama EITC-a (TIT) u MaTepaum
crangapauma EJIB, 3a caary ET of
50 kVA pocraBiba ce pUKcHA KOHJEH3aTOPCKa OaTepHja 3a KOMIICH3AIH]y pCaKTHBHE
cuare oz 7,5 kVAr.

Y HUCKOHAMOHCKHU packKionHu 010k TpadocTanule je yrpahena cieaeha onpema:

e IaBHHU TpaHCPOPMATOPCKH Mpekuaad, tpomoann, 80 A, mpekuare crpyje 36KA,
400/230 V, ca TepMoMarueTHIM OKugadeM, mpoussohaua Schneider Electric wiu c.

o nBuje pacraBHe netBe ISFL250 Schneider Electric nim cnuyHe, HOMUHAIIHE CTpYyje
250A xoja omoryhaBa TpOIOJIHO UCKJbYUeH-€ 0e3 TepeTa ca yrpa)eHUM HUCKOHAITOHCKUM
BUCOKOYYHHCKHMM HOXAaCTHM OCHUTypadrMa oJrosapajyhie Ha3uBHe cTpyje,y 3aBUCHOCTH
O]l CHare IMPUKJbYIEHOT MOTpPOIIaya,

o yetupu pactaBHe JetBe ISFL160 Schneider Electric unu cinyae, HOMUHaIHE CTpYje
160A xoja omoryhaBa TpomoIHO UCKJbYUeH:-€ Oe3 TepeTa ca yrpa)eHUM HUCKOHAITOHCKUM
BHUCOKOYUYHMHCKUM HOKACTUM ocurypaunma Benuunae 00 ogroBapajyhe Ha3uBHE CTpyje, Y
3aBHCHOCTH O] CHare MPHUKJbYYCHOT TOTpoIIaya,

e jenno pacraBHo nocrosbe RBK min cnimuno, HomuHanue ctpyje 100A koje
omoryhaBajy TpOIoJHO UCKIbyUYeHe 03 TepeTa ca yrpaljeHUM HUCKOHAIOHCKUM
BHUCOKOYYHHCKHM HOXACTHM ocurypaunma 25A, senuuune 00 3a moBe3nBame (HUKCHE
KOMIICH3AIIMje PEaKTUBHE eHepruje TpadocTaHHIIe,

e Tpu 00yxBaTHa CTpyjHa MjepHa Tpancdopmaropa 100/5 A, 10VA, k. 0,5,
mpousBohauy Socomec WM CIIMYaH, HAMHjCHEHH 32 TIOTOHCKO Mjeperhe MOTPOIIHE Y
TpadOoCTaHHUIIH,

o MmynTudyHKIHOHATHU MjepHH ypehaj Schneider Electric,
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e (uKcHa KOMIIEH3aIlMja peakKTHBHE eHepruje TpaHchopmaropa cHare 7,5 kKVAr,

e ocurypadu 3a GOopMHUpPALE CTPYjHUX KPYroBa pacsjeTe, yTHUHHUIA, 3amTute Buchholz
releja u ci.

VY nomeM Iujenry HUCKOHAIIOHCKOT 0JI0Ka Cy CMjellITeHe CaOUpHULIE HEYTPATHOT
npoBoaHuka (N) u 3amtutHor npoBoaHuka (PE), kao u koH3011€ 32 npuuBpiuheme

HHCKOHAITOHCKUX Ka0JIoBa.

9.6. Cmnojesun Ha Cpexmem Hanony

Cnoj u3mely tpancgopmaropa u CH pa3Bona u3Boau ce kadIoBuMa TUIa
XHE 49-A (1x70/16 mm?). IIpeunuk caBujama kabaoBa He cMuje OMTH Marsu o 15D.
Kab6moBu ce monaxy y mpocTop HCIon Tpanchopmaropa (rmopes 6eTOHCKE Kaje 3a yJbe ).

3aBpmierak kabioBa Ha TpaHchopMmaTtopy u CH ckiormHOM OJTIOKY U3BOIH Ce
eKpaHH30BaHUM KaOJOBCKHM TllaBamMa Mpou3BoAme “Raychem”.

IIpuje nymTama y moroH NOTpeOHO je U3BPIIUTH UCIIUTHBAE KaOIoBa IIpeMa

TEXHHYKUM IPOIMCUMA U OJIroBapajyhuM ymyTcTBUMa Mpon3Bohaya.

9.7.  Jlamuucka Crannua Tuna Easergy T300

Hamuncka cranuna tuna Easergy T300 npeacraiba BuiieyHKIIMOHATHH ypehaj
npensuleH 3a yrpaamy y Tpancopmaropcke cranuie (TC) CH/HH, koju unTerpuiie cse
(hYHKIMOHATHE jeTMHUIIC HEOITXOIHE 33 JaJbUHCKH HAll30p W YIPaBJbakhe TOCTPOjCHUMAa
RM6 u SM6 u3 nmonyxe “Schneider Electric". Hamjena ypehaja Easergy T300 je:

o [IpuKyIubame pa3InIATHX TUIIOBA HH(POPMAITHja: TIO3HIIHja CKIIOIKE, TeTEKTopa
KBapa, BPEIHOCTHU CTpyje,

o HpeHOC KOMaHH 3a OTBapamEC U 3aTBapambC CKIIOMKE.

VYpehaj Easergy T300 je mpojekToBaH 3a TMPEKTHO NpHuKJbydewme Ha CH mocTtpojeme y
TC CH/HH 6e3 noce6nunx koHBepTopa. Ypehaj Easergy T300 MoHTHpa ce Ha 3U]1 3UAaHUX
i MoHTaxkHO0OeToHCKHX TC CH/HH. Ypehaj nMa jemHOCTaBHY IIpeAmy IOy Koja
omoryhyje ynpaBibame eeKTPHYHIUM MEXaHU3MUMa (CKJIOIKA JIOKATHO/TaJbHHCKHY ) |
npuKa3 HH(popManuje o cTarycy MocTpojema.

VYpebhaj nmocemyje nHTErprCcaHU CUCTEM 3a JeTeKIHjy MelydazHux KBapoBa u
3emspoctiojeBa y CH mpexu (Mjepu daszHe cTpyje u cTpyjy HyITOT peJociujesa) ca
CKYITOM Tadaka Koje MOTy OWTH MOJICIICHE 32 CBAKU KaHAI OCEOHO (BPHjEIHOCT CTPYje U
Tpajame kBapa). OMoryheHo je maJbuHCKO Mjepere eheKTUBHE BPHjeIHOCTH CTpYja (rms)
Ha cBakoM CH kanany.

Easergy T300 izt f2
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OyHK1HjE

VYpehaj Easergy T 300 xoju je onpeMJbeH KOMITOHEHTaMa 3a JISTeKIH]jy KBapa (oriuja)
objenumyje cibenecha mepema:

e Mjepeme cTpyje y cBakoj (hasu,

e l3pauyHaBame cpelme cTpyje ontepehema,

e Mjepeme cTpyje HyaToT penociena,

e Mjepeme ¢pasnux u mehydaznux HamnoHa,

e Mjepeme (ha3HOT MoMjepaja HaroHa y JToBoIHO-01BoaHUM henrjama TC CH/HH 3a
noTpebe MaHUITyJIalja Y MPEXH ca OTBOPEHUM MPCTEHOBHMa,

e l3pauyHaBame akTHBHE U e()EeKTHBHE BPEIHOCTH EIEKTPHYHE CHare (Omuuja),

¢ II3pauyHaBame aKTUBHE €JIEKTPUYHE eHepruje (omiuja),

e l3pauyHaBame QakTopa cHare (Omiuja), u

e Mjepeme ppekBeHIHjE.

VYpehaj Easergy T 300 Bprwm Hamzop CH moctpojema y by JajbMHCKE WHAWKAIIH]C:

e CraTyca CKIIONKE — pacTaBjbaya (OTBOPEHO/3aTBOPEHO),

e 3axspyuanor cratyca CH ckiomnke — pacraBipaua,

¢ [Iponaza ctpyje mehydasnor kBapa u 3emsbocnoja (omiuja),

e [IpucycrBa HamnoHa (omnmuja),

e AyTOMATCKOT YIIpaBJbama (YKJbYUECHO/UCKIbYUCHO),

e TpeHyTHOT HaM3MjeHHYHOT HAIIOHA HIDKET O] HOMHUHAJHOT,

¢ HausmjeHHMYHOT HalloHa HIDKET 0]l HOMUHAITHOT KOJH Tpaje JyKe O]l 3aaaTe
BPHjEIHOCTH,

e KBapa Ha nmymauy Oatepuje,

e KBapa Ha Oarepuju,

o KBapa Ha croJpHOM M3BOpY Hamajama 12 V, u

¢ Hamona 3a Hamajambe MOTOPHOT TIOT'OHA HIKHUM OJ] HOMUHAJIHOT.

VYpehaj Easergy T 300 naje xpoHousomiku 3amuc norahaja u Mjeperma U oBa
uHpopmanuja ce npociujelyje y yaasbeHu eHTap yupasibamka U apxuBupa y 6azama
nojiaTaka Ha pauyHapy. Ypehaj Easergy T 300 uma QyHKIH]y ayTOMaTCKOT YIIPaBJbamba
KOja oMoryhyje CeKIMOHUCamke QUOHUIIE Y KBapy Y CIydajy JeTeKIHje CTpyje KBapa y
HazapeleHoj TpanchopmaTopcekoj cranuiy BH/CH.

ITopen Tora ypehaj omoryhyje ayromaTcku mpena3ak Ha pe3epBHHU M3BOp Halajama y
ClIy4ajy IeTeKIrje ryOnTKa HallOHA Ha jeqHoM ox kKaHana. Ypehaj Easergy T 300
00e30jeljyje pe3epBHO Hamajamke y Tpajamy O BUIIIE YacOoBa 3a CBE YIIPABJHAUKE jEAUHHUIIC,
MPEHOCHY OIPEeMY M MOTOPHH ITOTOH CKJIONIKH y CITy4ajy T'yONTKa Hau3MjeHHYHOT HAIIOHA.

VYpehaj je mporrao Builie TeCTOBa U3APKIBUBOCTH Ha KBapoBe y CH mpexu.
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Komynukaruja

VYpehaj Easergy T 300 uma jenan wim aBa KOMyHUKaIlMOHA TIOPTa (OIIHja) 3a
JAJBUHCKY KOMYHHUKAIIH]y ca IEHTPOM yIpaBibama. OBU MMOPTOBU CE€ MOTY KOPUCTH
peIylaHTHO (CTaHIapAHK/Pe3epBHI) WM 32 aIUTHKAIlHje O/IpyKaBarba.

IopToBu kopucte Mogeme unTerpucane y COM kapTHIU WM y OTIPEMH KOjOM Ce
YIIPaBJba CEPHjCKUM JIMHKOM.

VY noproBuma je Moryhe kopuctutu cibeaehe Moneme:

e Pasno (600/1200 baud FSK unu 1200/2400 FFSK),

e PSTN 8 kV (/300-144400 bita/s — V32 bis),

e GSM /GPRS (dual opseg 900 MHz-1800 MHz), mpuctyn SIM kapTHii Ha IpeImHeM
TaHemy,

e LL 8 kV (12000 baud FSK), u

e RS232 unu RS485, 2kV, (19200 bauda).

VYpehaj Easergy T 300 I moaprkaBa HH3 KOMyHUKAIMOHHUX MMPOTOKOJIA 32 KOMYHHUKAIIH]Y
ca eHTpom ympasssama: IEC 870-5-101, IEC870-5-104, DNP3 u Modbus.

CuHxpoHH3aLHuja
VYpehaj Easergy T 300 I omoryhaBa cuHXpoHHU3aIH]y BpeMeHa MpeKo padyHapa (pydHo
WITH ayTOMATCKH), IPEKO LIEHTPa YIpaBibamka (aKo TO J03B0JbaBa KOMYHHUKAIIMOHU

MIPOTOKOI), Kao u npexo GPS-a.

9.8. Cnojesu Ha Huckom Hanony

Besa umel)y cekyHIapHUX NpHKIbyYaka TpaHC(HOpMATOpa U KOHTAKTHUX MPUKIbYYaKa
HH npekunada je octBapeHa 6bakapHuM mmHama quMensrja (40x10) mm koju ce Moxe
TPajHO ONITEPETUTH ca cTpyjoM onrtepehema [m=755 A, mTo je 3HauajHO BHUIIIE O
Ha3HaYeHe CeKyH/JapHe CTpyje HHCTaIucaHor Tpanchopmaropa. [llnHe 3a KoHCTPYLH)Y
o0jexta npuuspiihene momohy u3onaropa tuma PIA 45.

CBY HUCKOHAITOHCKH Ka0JIOBH ce cnajajy Ha HH pa3Box mpeko kaOIOBCKUX CTe3aJbKH

Ha cII000THOM Kpajy pacTaBjbayua ca MHTETPUCAHUM TOILUBUBUM OCUTYpaunMa.

9.9. 3amrTura

3amruta Tpancdopmaropa ox MehydaszHux u J03eMHUX KPaTKUX CIIOjeBa U3BE/ICHA j&
TOIJBUBHM OCHUTYpauuMa CMjeIITeHIM y KoMIakTHOM O0ioky RMU. BH ocurypauu 3a
3aIITUTY TpaHchopMaTopa CMjEIITEHU CY Y TOCEOHOM OJIjeJbKY, a MIPHUCTYII JI0 BUX je&
Moryh caMo aKo je TporoJiokajHa CKIIONKA Y MOJIOXKa]y y3eMIbHO. CHai0jeBeHH Cy
yIApHOM HIJIOM U IPETOPjeBamke CBAKOT OCHIYpada AUPEKTHO UCKIbYUYje TPOIUIOHY

CKJIONKY TpaHc(hOpPMaTOPCKOT MoJka. biok je cHanmOujeBeH U eaekTpoMarHeTHIM ypehajem
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3a HCKJbYUeHhe CKIIONKE TPAaHC(HOPMATOPCKOT 10Jba YCIbe ] Mpopajie KOHTAKTHOT
TepMOMETpa WIIK FaCHOT pelieja.

3amTuTa 011 yHyTpalmuX kKBapoBa ussenihe ce Bucholtz penejom a 3amruTa ox
MOBHIIICHE TeMIIepaType u3Belhie ce KOHTaKTHUM TepMoMeTpoM. J[jenosamem Bucholtz

pelieja 1 KOHTaKTHOT TEPMOMETpa UCKJbydyje ce pacTaBHa ckionka Ha 20 kV crpanu.

9.10. Komnen3zanuja

KowmrieH3anyja peakTHBHE €HEpTrHje, KOjy TPOIX TpaHchopMaTop, BpIIk ce moMohy
CTaTHYKHUX KOHJEH3aTopckux Oatepuja cHare 7,5 kVAr, yrpahene y nowu ano HH
ckionHor 610ka. Konaensaropcke 6arepuje mrruheHe ¢y BUCOKOYYUHCKUM OCUTypauuMa

25A.

9.11.  VYuopambame

VYpasmame onpemom HH passona ce uzBonu pydso. Ilpu Tome cy ucnymeHu cBu
YCIIOBU CUTYPHOCTH MaHMITyJIaluje, Kao u Onokaze koje oHeMoryhasajy norpemHy
MaHUITynanyjy. CBU eIeMEHTH KOjH Cy PEeAMeT OJMCKOT ¥ YeCTOT JOAMpPa Cy H30JIOBAHH
¥ 3amTiheHn, Tako Ja je MOCTUTHyTa MaKCHMaJlHA 3aIITHTa OJ IIPEBUCOKOT HAallOHA
Joaupa.

VYnpasmame anapatuMa CH je Beoma jeTHOCTaBHO, IPEKO AAJbUHCKE CTaHUIIE
Eseargy T300 u MOTOpPHOT ITOTOHA WJIK PYYHO 3aKpeTameM OJroBapajyhux moiyra y

CMUjepy KOjH je Ha3HaYeH Ha MMOKa3HUM TUTOYHIIaMa, TIOCTaB/beHHUX Y OJM3UHH IOJTyTa.

9.12. Yiemibeme

[Mpema 3axTjeBUMa MHBECTUTOPA Y3eMJBHBAY je N3BEICH KA0 TPAKACTH y3eMJbUBAY Ca
TPH KOHTYPE.

VY3emibere ce U3BOJH K0 3/IPY’KEHO 3aITHTHO U PaJHO y3eMJbee. YHYTap
TpaHc(hOopMaTOpCKe CTaHMIE U3BECHA je 3alTUTa O]l IIPEBUCOKOT HAaIllOHA A0Upa
U3jeIHAYABAbEM ITOTCHIIM]AIA, Tj. CIIajalbeM CBUX METATHUX JIjeJIOBa IOCTPOjeha, KOjU Y
HOPMAJHUAM PaTHUM YCIIOBIMA HHCY IO/ HAIIOHOM, Ha 3aIlITUTHO y3eMJbEHE. Y3eMIBbHBAY
3aIITUTHOT y3eMJbEHa U3BOJIU CE TPAKOM TIpecjeka 25x4 mm, Koja ce Mmoyiaxe y 00JIuKy
NpCTEHa y TeMEJbHY Kafy.

Csa MeTtanHa KyhuinTa exekTpoonpeMe MoBe3yjy ce IMPeKo npeaBul)eHIX BHjaka Ha
3aMITUTHO y3eMJbeie. CHCTEM YHYTpAIET Y3eMJbCHa CIIOjEH je Ha TPaKacTh
y3eMJbMBa4 oko kyhuie npexo Mjepror cnoja ucnoa HH passoane tabne. Ocum tora Ha

CHCTEM y3eMJbCHa CII0jEHU Cy cienehu eleMeHTH:
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CBe ka0JIOBCKe Ti1aBe (METATHH JIjeJIOBH),

e 3aIITUTHH IUIAIITEBU Ka0OJIOBa,

IMpodwtar HOCauM y TpaHCHOPMATOPCKOj KOMOPH,

e CBHU METAJHH JjeJIOBH KOHCTPYKIIH]E,

e HosxeBu 3a y3eMJbeHhE y CKIIOITY BUCOKOHAIIOHCKOT OJIOKa,

e (Cpa Bpara TpaHCOpPMATOPCKE CTAHULIE, C (IIEKCUOMIHOM OaKapHOM IUIETEHUIIOM
Ha3HAYEeHOT Ipecjeka 16 mm?,

IToBe3aHoCT METATHUX Maca MOTPEOHO je MPOBjEPUTH MjepeHheM U NOTBPAUTU
oarosapajyhum arecrom. CBa eBeHTyallHa yKPIITamba TpaKka y3eMJbUBada ¢ OCTaINM
nHcTanahama Tpeba U3BECTH y CKIIAAy ca TEXHUYKHM Iponucuma. Hakon u3sende
CHUCTEMa y3eMJbEHha TIOTPEOHO je U3BPIIMTH KOHTPOJIHA Mjepeha IO MOTPEOU U3BPIIUTH

onaropapajyhy Kopekiujy y3emJbHBaua.

9.13. 3amrura O At™Mochepcknx [paxmema

[Mpema TeXHHYKUM POIKUCHMA, HHjE HEOXOHA N3Pajia HHCTAlAlKja 3a 3alITUTY O
aTMoc(hepcKUX P XKbEHka 3a TpaHCPOPMATOPCKe CTAHUIIE ca TpaHCc(hopMaTOprMa
nojenquHaunux cHara 10 1000 kVA, Tako 1a oBa MHCTaNalMja HUje npeaBul)eHa

IPOjEKTOM.

9.14. Eaexrpuyne Uncrananuje Pacejere U YTnununa

3a ciryyaj o6aBJparba MOHTKHUX WU HHTEPBEHTHHUX PaOBa IIPU CMAmbEHIM
YCJIOBMMA BUIJBBOCTH TPAHC(HOPMATOTOPCKA CTAHUIIA j€ OIPEMIbEHA CONICTBEHOM
WHCTAJAIM]OM 32 PacBjeTy. 3aXTjeBaHH HUBO MUHHUMAITHE CPEihe OCBjeTIheHOCTH o 60 1x
je ocTBapeH moMohy Tpu cBjeTusbke cHare 60 W. Jeana cjeTribka ce yrpahyje y HH
oJljeJbakK, IOK ce IpyTe CBjeTibKe yrpalyjy y Tpado 6okc. YKIbydeme pacBjeTe ce BpIIH
noMohy HapKOYKHHX NpeKugaJa.

Ha Tabnmu HH pa3Boxa mopen npekuiava 3a pacBjeTy Halla3u ce U JBHje jenqHodazHe
YTUYHUIIE ca 3alITHTHUM KOHTAKTOM, a CBE CKYIIa je U3BEJCHO Ha MPHUKJbYYHE CTEe3aJbKe.

Hamajame cTpyjHHX KpyroBa pacBjeTe M yTHUHHIIE C€ y3UMa ca MPO(HINCaHNX
OakapHHX IIMHA KOje rmoBe3yjy Tpanchopmarop u HH npexnnau. Komnnerna nacTaNauja
pacsjerte je u3Beana kabnosuma tuna PPOO-Y 3x1,5 mm?, 10K je MHCTanalmja yTuaHuIe
M3Be/IHA KabJIOBMUMa UCTOT TUMa | npecjeka 3x2,5 mm?. CTpyjHU KPYTOBH CE IITHTE
TOTJBMBUM OCHTYpadyHMa, HOMHHAIIHA BPUjEJHOCT CTPYje TOIUBHBOT yMETKa Y
CIIEKTPUIHOM KOJIy pacsjere m3HocH 10A, 0K ce y KOy YTHYHHUIIE KOPUCTH TOIUBHBU

yMeTaK HOMHMHAIIHE BPHjeHOCTH cTpyje 16A.
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9. 15. TpaucnopT

MonraxHa Kyhiuma ce gonpema MOHTUpaHa ¥ KOMILIETHO OIIpeMJbeHa Ha
npensuleny sokamujy. I[loxkesbHO je a ce eHepreTCKH TpaHCPOPMATOp TPAHCTIOPTY]e
3aceOHO, KaKko OuX ¢ crpujedna omreherma. [I[pumukoM TpaHcopTa MOTPeOHO je

OCHUT'YpaTH IPUCTYITHH ITyT 3a TPHCTYII TELIKOT TepeTa 1 ayTo qu3aiuie 10 t/10 m.
9.16. MonTaxka

O0jekar je KOMITaKTaH, peIBHl)eH 3a OCTaBIbamke Ha JIOKAIH]Y Kao MOJyYKOIIaH.
CacToju ce o1 jemHOT (YOPMHUPAHOT TIPOCTOPA, Y OCHOBH JuMeH3Mja 2,8 M x 2,38 M, a
BucuHe 2,42 M (1o yrpaamu 1,67 m). KorcTpykuuja o6jexta Tpado cTaHuIge je
apMHpaHoOeTOHCKa, o1 OeToHa KBanuTeTa MUH. MB40, ca amuTrBrMa 32
BOJIOHEIIPOITYCHOCT, €a yJIMBEHOM apMaTYPHOM MPEXOM U J0JATHOM apMaTypoM O]
yenuyHe xxkuie 910 mm.

Cacroju ce ox 7 npedadpuxoBanux Ab mioda koje ce, (ocuM JBa iujena KpoBa),
HAKHA/IHO TTOBE3Y]Y 3aBPTHEBHMA M SITOKCHIHUM JIUjEIIKOM - Ha Taj) HAaYMH ce popMupa
mpocTopHo KpyTa Ab KoHCTpyKIMja. Ha cimmm 1 ¢y nprka3anu fenoBu 00jeKTa, KOju ce
TI0jeTMHAYHO JINjy y KallyIiMa, a 3aTHM ce MeljycoOHO ToBe3yjy, peaociae oM pema
Ha3Ha4YeHOM Opojy eneMeHTa. JIuMeH3Hje CBUX eleMeHarta Cy TakBe Jia 3310B0JbaBajy
TEXHHYKE TIporrce ¥ QyHKIIHOHATHE 3axTjeBe. KpoBHe miove cy nedspune oa 6 10 9 cm,
ojauane 000aHUM peOpoM 3a ykpyheme. [ToaHa Tutoua — kaja, je n1e0spbrHe 8 cm, ojayaHa

pebpuma 1o 0060y U CpeIuHHU.

(1) nogHa-TeMerbHa nnoya (kaga)
(2) zagtu 3ug

(3) nujeBu Goutu 3ug

(4) pectu DoyHK 3ug

(6) npearu-TEeMEsbHI 31

(6) npegt:y KpoB

(7) 3agtM KpoB

8) ycHCHa pelueTka

Cruka 1
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O0jekar je CKIOIIbeH 011 Ipe(hadpUKOBAaHMX apMUPAHO-OCTOHCKUX eJIeMeHara,
u3paheHux Ha BUOPOCTOIOBUMA Y YEITMYHOj OIUIATH, 07 OeToHa Mapke MuH. MB-40 ca
aJINTHBHMA 32 BOJIOHEIPOITYCHOCT, Ca TIATKUM CIIOJbHAM M YHYTPAIIEHUM MTOBPIIHHAMA.
Maca camor ckiorsbeHor o0jekra (6e3 orpeme) je 5,5 t. Kommaktupame o0jekra -
MOBE3MBAaE elieMeHAaTa, BPIIH Ce, 10 HAHOLICHY JBOKOMIOHEHTHOT JIHjelKa,
MOIUHKOBAaHUM 3aBpTHHMA. [10 3aBpIICHOM CYIICHY JIHjenKa, KOMIUIETaH CKIIOI —
o0jekar 100Hja MOHOIUTHOCT, IIPU Y€MY CE SIEMEHTH CKJIONA HE MOTY OZIBOjUTH Ha MECTY
cacTaBa (Be3a je jaya o1 eneMeHaTa moHaoco0). Ha cimmu 2. je nmprka3aH KOMIUIETaH

o0jekar, mociie cacTaBbarba.

KOTa yKonaBaha

Crnuxka 2

Crosema 00pajga 3uI0Ba, [0 KOMITAKTHPamy 00jeKTa, BPIIH ce HAaHOIIEHEeM (acaaHor
cioja, a 3aTUM 00jeHeM T10 JKeJbH HapydHuona. TeMesbHH U0, KOJH Ce YKOTaBa, ipeMasyje
ce JI0IaTHOM 3allITUTOM OJI Biare, y 1ipHoj 060ju. TemesbHN 10 — hopMHUpaH Of Kale,
0OYHMX 3W/I0BA M TEMEJBHOT 3U/1a, TIPE/ICTaBIba IIPOCTOP 3a CMEIITaj U IpoJia3 kabiosa. Y
JIMjeTy TEMEJBHOT ¥ OOYHUX 3UI0BA, MPILTHKOM JIUBEHA, OCTABJba]y CE OTBOPH 32
yBoheme kadbmosa 10(20) u 0,4 kV, on gera otBopu 160 mm (3 komana ca npemme
ctpane) 1 otBopu 110 mm (8 koMaja ca npeame cTpaHe U 1o 2 ca o0e OouHe cTpaHe).
OcHoOBy 00jekTa YMHH TeMeJbHa 1044, Ca MOJIY>KHO IMOCTaBJbEHUM LICHTPAITHUM pedpom,
KOjH JHjeNd IpocTop Ha 2 (QyHKIMOHAIHA JUjeNa - Kaay 3a caKyllbambe yJjba U KaOJIOBCKU
MPOCTOP, a Koja 00e30jehyje:

— MOHTaXYy eJieMeHaTa OpaBapuje (Hocaya) 3a HOIICH-E CBUX eJleMEeHaTa OIpeMe,

— CaKyIUbamE CBEHTYAHO HCIYPETIOT yiba,
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— NIpHXBAaT aTMOc(epCcKe BOJE U eBaKyallHjy BUILKA KPO3 2 TpeHa)kHa OTBOpa Y
KaOJIOBCKOM ITPOCTOPY,

— cMjemrraj kabsosa 10(20) u 0,4 kV,

— IUPKYJIaNyujy Ba3ayxa y cBpXy epuKacHor xiahema.

Kana je yJbHOHEIPOITyCHA, TOBOJHHOT KAITallUTETa 33 MPUXBAT LETOKYITHE KOJHYHNHE
€BEHTYAJTHO HCITYpjelIoT yJba U3 EHePreTCKOT TpaHchopmaropa. Tume je n3bjernyra
MoryhHOCT pa3nuBama TpaHC(HOPMATOPCKOT yIba y OKOJIHH IIPOCTOP, Y CKIALY ca
nponucuma. TemeJbHa II04a, ca OOYHUM 3UIOBHMA, 33IUM U TIPEIHBUM 3UI0M,
(opmupa MoHONMMTHO Kyhuiure Tpanchopmaropcke cranuie. Ha tako ¢popmupano u
KOMITaKTUPAHO KyhHIITe mocTaBiba ce Mpeamby KPOB, a 3aTUM, IO YTPalmbi €HEPreTCKOT
TpaHchopmaTopa, 3311 KpoB. O0a KpoBa ce caMo IMOCTaBJbajy U TOY3IaHO YKJIamajy
TPpaBUTAIMOHO - Oe3 mpuuBpiIhKBama, MTO je oMoryheHo no0puM mpoduiucameM MjecTa
Hanyjerama. M3Mely kyhuira u kpoBa MOHTHPA]y €€, UCIIOJ YUTABOT 000aa 00a KpoBa,
W3Na3He xKany3uHe, nuspahene ox Fe/Zn nmuma. Ha npodunvcanu 1o npeamer - TeMEeJbHOT
3HJ1a, ca TOPE CTpaHe, IOCTaBJba ce yia3Ha Kaly3uHa - pernietka ox Fe/Zn muma. Ha
npoduIMcaHu Mo TIPEIber - TenuMa, koja 00e30jelyje yna3 cBjexxer Ba3myxa
eukacHo xnaleme eHepreTckor TpaHcopmaropa epexkrom "auMmaka’. OBa perieTka ce
(bpOHTATHUM ITHjEJIOM ITOCTaBJba UCIIOA JBOKPHIIHHUX BpaTa, JIAKO Ce ICMOHTHPA, a Ta/Ia je
omoryheH KoMOTaH MpUCTYIT kKaboBuMa. TpaHchopMmaTopcka CTaHHIIA je ONpeMIbeHa ca
TpOje Bparta, U TeMEeJHHOT 3113, Ca TOPHE CTPaHe, II0CTaBJba Ce yia3Ha JKaly3uHa -
penierka of:

- nBokpmHa Bpata CH u HH Gnoxka ca kpuimma Ha oTBapame, ITUMEH3H)ja
2x1400x1230)mm (ur x B),

- IBOja BpaTa TpaHchopmaropcke komope, auMensuja 500x1100 mm (1 x B).

Csa BpaTa (J1BOja jeTHOKpWIIHA U je[THa TBOKpuiHa) u3pahena cy on Fe/Zn numa
nebsprHe 2 mm, a 3aTuM (apbana, y 60ju mo u3bopy Hapyurona. Bpara cy cHa0ijeBeHa
onrosapajyhuM pykoxsatuma H IumaHAep OpaBama. [lumuHapu OpaBa yiaxy ce 1Mo THITY
Koju oxrosapa Hapyuuolly (anp. Tun EJIB). Bpara, xany3une u 6eToHcko Kyhure
MOpajy Ja 3aJI0BOJb€ MEXaHHUKY 3aITUTY U 3aITHTY 01 Boje npeMa IEC 529/76. Crenen
3amrtute n3Hocu mMuH. P 23.

Ha BpaTtuma 3a mpuctym TpancdopMaropy IOCTaBIbajy ce APBEHE JIETBE IPBEHO-OHjerne
00je ca oroMeHCKOM TabIUIIOM (TICUXOJIONIKE JieTBe). Ha NBOKpuITHUM BpaTHMa, ca
Mpeikbe CTpaHe 00jeKTa, MOCTaBIba Ce 3HAK OMACHOCTHU Te Opoj M HA3UB
TpaHcpopMaTopcke cranuie. CBakH eeMEHT je CHAa0/[jeBeH OITHKOBAHOM MATHUIIOM 3a
y3eMJbeEbe, PaId U3jenHauekha NoTeHjana apMarype. O6jekar Biosco CS je mpensulen

3a cHary Tpancdopmaropa 1o Hajeumre 1x1000 kVA.

~ 225 ~



9.1 Introduction to the system

With the construction of the Banja Luka-Prijedor highway section, from the Kuljani
junction to the Prijedor junction, there was a need to supply electricity to the accompanying
facilities at the said location, and for that purpose the construction of a total of eight
transformer stations is planned. The subject of this project is TS 20/0.4 kV "Kuljani
intersection”.

Transformer station TS 20/0.4 kV "Kuljani intersection” is a semi-buried free-standing
type-certified compact building with floor plan dimensions of 2800 x 2380 mm. The housing
of the transformer station consists of a space intended for the accommodation of the
transformer, below which there is an oil pit, and of LV and HV switching space.

A transformer with a power of up to 1000 kVA can be placed in the TS housing, and a 50
kKVA power transformer was used in this project. TS has one metal double-leaf door that
accesses the medium-voltage and low-voltage part and two single-leaf doors that serve to
control the condition of the transformer. To replace the transformer, it is necessary to raise
the roof of the substation.

The equipment of the prefabricated concrete transformer station PCTS (Prefabricated
concrete transformer station) 20/0,4 is installed in a standard, compact prefabricated housing.
All equipment is accessed directly from the outside. The plant contains the following
equipment:

. Power transformer with a nominal transmission ratio of 20/0.4 kV and a
nominal power of 50 kVA.
. Medium voltage distribution switchgear consisting of two MV lines and one

transformer cell,
o Low voltage switchgear consisting of 6 LV leads.

There is no fire extinguisher in the transformer station itself, because it is unmanned, and
with its construction and characteristics of equipment and walls it provides sufficient fire
safety.

In terms of protection against noise and vibration transmission to the surrounding area of
the transformer station, and based on knowledge of the characteristics and thickness of the
walls and ceiling of the room, type and characteristics of installed equipment, and its
installation, it can be concluded that the noise level of the transformer station space, within
the permitted limits.

9.2 Location and connection of the transformer station

The location of TS 20/0.4 kV “Kuljani intersection” is shown by the situation given in
the graphic attachments.

Before placing the PCTS in the desired location, the terrain is properly prepared. The
preparation consisted of:
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. Excavation of the foundation at a depth of 80-100 cm, and depending on the
substrate, a tampon 10-20 cm thick is formed.

o Secure the site from landslides and landslides, torrents, surface or groundwater.

. Provide sufficient space for laying two outer earthing rings and connecting
them to adjacent earthing conductors.

The transformer station is connected to the medium voltage power network with 12/20kV
power cables laid in the cable trench to the leads for the introduction of cables into the
transformer station. The introduction of low voltage cables was performed in an identical
manner.

The substation in question is connected to the MV network by medium voltage cables of
type and cross-section XHE 49-A 3x(1x150/25 mm?).

9.3 Power transformer

Power transformer is a three-phase oil transformer with a rated power of 50 kVA,
transmission ratio 20/0.4 kV, short circuit voltage is 4%. The transformer windings are
connected in a Yzn5 coupling. The transformer is equipped with a conservator and a gas
(Bucholtz) relay for protection against internal faults.

The transformer is located in a transformer house of sufficient dimensions to
accommodate a 1000kV A transformer, as well as to make the necessary contact connections.
It is equipped with wheels and is mounted on two LPG 10 carriers prepared for that purpose.
Its installation is done before mounting the part of the roof above the transformer box. The
cooling of the transformer is achieved by the natural circulation of oil inside its housing and
the natural circulation of air from the outside of the housing (ONAN). In order to achieve
the necessary air circulation, blinds were installed in front of the double doors and under the
roof of the building.

The nameplate with the technical data of the transformer is visible on the transformer,
and special ground connections are made on the housing.

9.4 Medium voltage switchgear

The medium voltage switchgear consists of SF6 gas insulated fully shielded and
protected from dangerous voltage switching plant version "Ring Main Unit" (RMU), rated
voltage 24kV, rated bus current 630 A, dimensions 1189x1142x710 (WxHxD) with motor
drive. It consists of two MV lines and one transformer cell.

By construction, the switchgear is a free-standing cabinet with easily accessible
connections.

The transformer cell is equipped with a switch of the indicated voltage of 24 kV and the
indicated current of 200 A, self-supplying protection relay VIP 35 with comprehensive
transformers, auxiliary contact disconnecting switches, etc.

The MV lines are equipped with a three-pole isolating switch, rated voltage 24 kV and
rated current 630A, and have the appropriate grounding blades. There is a built-in on-site
shut-off lever on the front.
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9.5. Low voltage plant

The low-voltage plant is a prefabricated and tested panel, intended for fastening to a
support made of bent Fe/Zn sheet 5 mm, basic dimensions 1300x1350 mm (WxH). The
construction of the panel consists of galvanized steel sheet with a minimum thickness of 3
mm, profiled along the perimeter for stiffening, with openings required for the installation
of electrical connections. Basic technical characteristics of a low voltage plant:

e rated voltage 400 V

e busbar material and cross section Cu, phase conductor: 40x10 mm

neutral conductor: 40x5 mm

e rated busbar current 40x10 mm is 755 A (uncolored, ambient overtemperature 30°C,
air temperature 30-35°C)

e rated busbar current 40x5 mm is 515 A (uncolored, ambient overtemperature 30°C, air
temperature 30-35°C)

e rated frequency 50 Hz.

The basic element is a low voltage transformer switch, for fixed installation, with the
following basic characteristics:
o Rated current at 40 °C 80 A
¢ Rated voltage 400V
e Indicated short-circuit breaking power 36 KA.

Before the main low-voltage switch, current measuring transformers T1, T2 and T3, with
a transmission ratio of 100/5 A, have been installed, which will function as a display. For
indication - measurement of current electrical quantities in TS it is necessary to install a
multifunctional device, for control measurement: all currents, all voltages, frequencies,
active and reactive power, apparent power, power factor and hour meter. The value of the
maximum achieved active power remains remembered.

On the low-voltage panel, copper busbars are mounted on supporting insulators with a
minimum height of 50 mm at a distance of 185 mm from each other. The dimensions of the
phase busbars are 40 x 10 mm. Insulated fuse strips (switch / disconnectors - fuse holders)
are mounted on the busbars installed in this way, with three-pole disconnection-on in
unloaded condition, 160 A and 250 A, type ISFL Schneider Electric. These safety strips are
insulated with non-combustible material and provide IP2X protection. They are equipped
with cable clamps as standard. Each LV cable line is marked with a nameplate in the
transformer station. In accordance with EPS (TP) recommendations and EDB Internal
Standards, a fixed capacitor bank for 7,5 kVVAr reactive power compensation is installed for
a 50 kVA power transformer.

The following equipment is installed in the low-voltage switchgear of the substation:

e main transformer switch, three-pole, 80 A, switching currents 36kA, 400/230 V, with
thermomagnetic trigger, manufactured by Schneider Electric or similar.

e two ISFL250 Schneider Electric switchboards or similar, rated current 250A, which
enables three-pole load-free disconnection with built-in low-voltage high-efficiency blade
fuses of the appropriate rated current, depending on the power of the connected consumer,
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e four ISFL160 Schneider Electric switchboards or similar, rated current 160A, which
enables three-pole load-free tripping with built-in low-voltage high-efficiency blade fuses
of size 00 of the corresponding rated current, depending on the power of the connected
consumer,

¢ one RBK switchgear or similar, rated currents 100A enabling three-pole load-free
tripping with built-in low-voltage high-performance blade fuses 25A, size 00 for connecting
fixed substation reactive energy compensation,

e three comprehensive current measuring transformers 100/5 A, 10VA, class 0.5,
manufacturer Socomec or similar, intended for operational measurement of consumption in
the substation,

o Schneider Electric multifunction measuring device,

o fixed reactive energy compensation of 7,5 kVVAr for power transformers,

o fuses for forming circuits of lighting, sockets, protection of Buchholz relays, etc.

In the lower part of the low voltage block there are busbars of neutral conductor (N) and
protective conductor (PE), as well as brackets for fastening low voltage cables.

9.6 Medium voltage connections

The connection between the transformer and the MV distribution is made with type
cables XHE 49-A (1x70/16 mm?). The bending diameter of the cables must not be less than
15D. The cables are laid in the space under the transformer (next to the concrete oil
container).

Termination of cables on the transformer and MV switching block is performed with
shielded cable heads manufactured by "Raychem".

Prior to commissioning, the cables must be tested in accordance with the technical
regulations and the relevant manufacturer's instructions.

9.7 Easergy T300 remote station

The Easergy T300 remote station is a multifunctional device designed for installation in
MV / LV transformer stations (TS), which integrates all functional units necessary for
remote monitoring and control of RM6 and SM6 plants from the "Schneider Electric" range.
The purpose of the Easergy T300 is:

o Collection of different types of information: switch position, fault detector, current
values,

¢ Transmission of commands to open and close the switch.

The Easergy T300 device is designed for direct connection to a MV plant in MV / LV
substation without special converters. The Easergy T300 is mounted on the wall of masonry
or precast concrete TS MV / LV. The device has a simple front panel that allows control of
electrical mechanisms (local / remote switch) and display of information on the status of the
plant.

The device has an integrated system for detection of interphase faults and earth faults in
the MV network (measures phase currents and zero-order currents) with a set of points that
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can be set for each channel separately (current value and fault duration). It is possible to
remotely measure the rms value of currents on each MV channel.

Functions

The Easergy T 300 equipped with fault detection components (optional) combines the
following measurements:

¢ Measurement of current in each phase,

e Calculation of mean load current,

e Zero order current measurement,

e Measurement of phase and intermediate voltages,

e Measurement of phase shift of voltage in the supply-discharge cells of TS MV / LV
for the needs of manipulations in the network with open rings,

e Calculation of active and effective value of electric power (option),

e Calculation of active electricity (optional),

¢ Calculation of power factor (optional), and

e Frequency measurement.

The Easergy T 300 monitors the MV plant for remote indication:

e Switch-disconnector status (open / closed),

o Locked status of MV switch - disconnector,

¢ Intermediate phase fault and earth fault current passage (optional),

¢ Presence of voltage (optional),

e Automatic control (on / off),

e Current AC voltage lower than nominal,

¢ Alternating voltage lower than the nominal voltage that lasts longer than the set value,

o Battery charger failure,

o Battery failure,

e Fault on external 12 V power supply, and motor drive power supply voltage lower than
nominal.

e The Easergy T 300 provides a chronological record of events and measurements and
this information is forwarded to a remote control center and archived in databases on the
computer. The Easergy T 300 has an automatic control function that enables sectioning of
a faulty section in the event of fault current detection in the superior HV/MV transformer
station.

In addition, the device allows automatic switching to a backup power source in case of
detection of voltage loss on one of the channels. The Easergy T 300 provides a backup
power supply for several hours for all control units, portable equipment and motor drive
switches in the event of an AC power loss. The device has passed several fault endurance
tests in the MV network.

Communication

The Easergy T 300 has one or two communication ports (optional) for remote
communication with the control center. These ports can be used redundantly (standard /
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backup) or for maintenance applications. Ports use modems integrated in the COM card or
in equipment that manages the serial link.

The following modems can be used in ports:

¢ Radio (600/1200 baud FSK or 1200/2400 FFSK),

e PSTN 8 kV ( 300-144400 bita/s — V32 bis),

e GSM /GPRS (dual range 900 MHz-1800 MHz), access the SIM card on the front
panel,

e LL 8 kV (12000 baud FSK), and

e RS232 or RS485, 2kV, (19200 bauda).

The Easergy T 300 I supports a number of communication protocols for communication
with the control center: IEC 870-5-101, IEC870-5-104, DNP3 and Modbus.

Synchronization
The Easergy T 300 I allows time synchronization via PC (manual or automatic), via the
control center (if allowed by the communication protocol), as well as via GPS.

9.8 Low voltage connections

The connection between the secondary terminals of the transformer and the contact
terminals of the LV switch is made of copper rails with dimensions (40x10) mm which can
be permanently loaded with load current 1,=755 A, which is significantly more than the
specified secondary current of the installed transformer. Rails for building construction
fastened with PI1A 45 type insulators.

All low voltage cables are connected to the LV distribution via cable clamps at the free
end of the disconnector with integrated fuses.

9.9 Protection

Protection of transformers from intermediate and ground short circuits is performed by
fuse located in a compact RMU block. HV fuses for transformer protection are located in a
special compartment, and access to them is possible only if the three-position switch is in
the ground position. They are fitted with a striker pin and the blown fuse of each fuse directly
shuts off the three-pole transformer field switch. The block is also supplied with an
electromagnetic device for switching off the transformer field switch due to the operation
of a contact thermometer or gas relay.

Protection against internal faults will be reported with a Bucholtz relay and protection
against elevated temperature will be reported with a contact thermometer. The operation of
the Bucholtz relay and contact thermometer turns off the switch on the 20 kV side.

9.10 Compensation

Compensation of reactive energy, consumed by the transformer, is performed by means
of static capacitor batteries of 7,5 kVAr, built into the lower part of the LV switching block.
Capacitor batteries are protected by 25 A high-performance fuses.
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9.11 Management

Operation of LV distribution equipment is performed manually. At the same time, all the
conditions for the safety of manipulation are met, as well as blockades that prevent incorrect
manipulation. All elements that are subject to close and frequent contact are insulated and
protected, so that maximum protection against excessive contact voltage is achieved.

Control of SN devices is very simple, via the Eseargy T300 remote station and motor
drive or by manually turning the corresponding levers in the direction indicated on the
display plates, placed near the levers.

9.12 Earthing

According to the requirements of investors, the earthing switch is designed as a strip
earthing switch with three contours.

Earthing is performed as a combined protective and working earthing. Inside the
transformer station, protection against excessive contact voltage is performed by equalizing
the potential, ie. by connecting all metal parts of the plant, which are not live under normal
operating conditions, to protective earthing. The protective earthing earthing conductor is
made of 25x4 mm cross-section tape, which is laid in the shape of a ring in the foundation
bath.

All metal housings of the electrical equipment are connected to the protective earthing
via the provided screws. The internal earthing system is connected to the strip earthing
switch around the housing via a measuring connection below the LV switchboard. In
addition, the following elements are connected to the earthing system:

o All cable heads (metal parts),

¢ Protective cable sheaths,

¢ Profile girders in the transformer chamber,

o All metal parts of the structure,

¢ Earthing blades within the high voltage block,

o All transformer station doors, with flexible copper braid of specified cross - section
16 mm2,

The connection of metal masses must be checked by measurement and confirmed by an
appropriate certificate. All possible crossings of earthing strips with other installations
should be reported in accordance with technical regulations. After the construction of the
earthing system, it is necessary to perform control measurements and, if necessary, make an
appropriate correction of the earthing switch.

9.13 Protection against atmospheric discharges

According to the technical regulations, it is not necessary to make installations for
protection against atmospheric discharges for transformer stations with transformers of
individual power up to 1000 kVA, so this installation is not foreseen by the project.
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9.14 Electrical installations of lighting and sockets

In case of performing assembly or intervention works under reduced visibility
conditions, the transformer station is equipped with its own lighting installation. The
required level of minimum average illuminance of 60 Ix is achieved by means of three lamps
of 60 W. One lamp is installed in the LV compartment, while the other lamps are installed
in the transformer box. The lighting is switched on using surface-mounted switches.

On the LV switchboard, next to the lighting switch, there are two single-phase sockets
with a protective contact, and everything is done on the connection terminals.

The power supply of the lighting and socket circuits is taken from the profiled copper
rails that connect the transformer and the LV switch. The complete installation of lighting
is performed by type cables PPOO-Y 3x1,5 mm?, while the socket installation is performed
with cables of the same type and cross-section 3x2,5 mm?. The circuits are protected by
fuses, the rated current of the fuse-link in the electric lighting circuit is 10A, while the fuse-
link uses a fusible insert with a rated current of 16A.

9.15 Transport

The prefabricated house is delivered assembled and fully equipped to the intended
location. It is desirable that the power transformer be transported separately, in order to
prevent damage. During transport, it is necessary to provide an access road for access to
heavy loads and a car crane 10t/ 10 m.

9.16 Installation

The building is compact, intended to be placed on the site as half-buried. It consists of
one formed space, basically measuring 2.8 m x 2.38 m, and 2.42 m high (1.67 m after
installation). The construction of the transformer station building is reinforced concrete, of
concrete quality min. MB40, with waterproofing additives, with cast reinforcement mesh
and additional steel wire reinforcement @10 mm.

It consists of 7 prefabricated reinforced concrete panels which, (except for two parts of
the roof), are subsequently connected with screws and epoxy glue - in this way a spatially
rigid reinforced concrete structure is formed. Figure 1 shows the parts of the object, which
are individually cast in molds, and then connected to each other, in the order of the indicated
number of elements. The dimensions of all elements are such that they meet technical
regulations and functional requirements. The roof slabs are 6 to 9 cm thick, reinforced with
a stiffener. Floor slab - bathtub, is 8 cm thick, reinforced with ribs along the perimeter and
middle.
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Picture 1

The building is assembled from prefabricated reinforced concrete elements, made on
vibrating tables in steel formwork, from concrete brand min. MB-40 with waterproofing
additives, with smooth exterior and interior surfaces. The mass of the assembled object
(without equipment) is 5.5 t. Compaction of the object - connecting the elements, is done,
after applying a two-component glue, galvanized screws. After the glue is finished, the
complete assembly - the object gets monolithic, whereby the elements of the assembly
cannot be separated at the place of assembly (the connection is stronger than the elements
individually). Figure 2 shows the complete object, after assembly.

burying level

Picture 2

The exterior treatment of the walls, after compacting the building, is done by applying a
facade layer, and then painting according to the customer's wishes. The foundation part,
which is buried, is coated with additional protection against moisture, in black. The
foundation part - formed by the bathtub, side walls and foundation wall, is a space for storing
and passing cables. In the part of the foundation and side walls, during casting, openings are
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left for the introduction of 10 (20) and 0.4 kV cables, of which openings 160 mm (3 pieces
from the front) and openings 110 mm (8 pieces from the front and a half). 2 on both sides).
The basis of the building is the foundation slab, with a longitudinally placed central rib,
which divides the space into 2 functional parts - an oil collection bath and cable space, which
provides:

—assembly of locksmith elements (brackets) for carrying all elements of equipment,

— collection of any leaked oil,

— reception of atmospheric water and evacuation of excess through 2 drainage openings
in the cable space,

— cable placement 10(20) and 0,4 kV,

— air circulation for efficient cooling.

Concrete tub is oil impermeable, of sufficient capacity to accept the entire amount of
possibly leaked oil from the power transformer. This avoids the possibility of spilling
transformer oil into the surrounding area, in accordance with regulations. The base plate,
with side walls, rear and front wall, forms a monolithic housing of the transformer station.
The front roof is placed on the housing thus formed and compacted, and then, after the
installation of the power transformer, the rear roof. Both roofs are only installed and reliably
fit gravity - without fastening, which is made possible by good profiling of the abutment
point. Between the housing and the roof, under the entire perimeter of both roofs, exit blinds
are made, made of Fe / Zn sheet metal. On the profiled part of the front - foundation wall,
on the upper side, an entrance blind is placed - a grille made of Fe / Zn sheet metal. On the
profiled part of the front - the body, which provides fresh air and efficient cooling of the
power transformer by the effect of “chimney". This grille is placed with the front part under
the double doors, it is easily dismantled, and then comfortable access to the cables is enabled.
The transformer station is equipped with three doors, and the foundation wall, on the upper
side, there is an entrance blind - a grille of:

- double doors MV and LV blocks with swing doors, dimensions (2x1400x1230)mm (w X
h),

- two doors of the transformer chamber, dimensions 500x1100 mm (w x h).

All doors (two single-leaf and one double-leaf) are made of Fe / Zn sheet metal 2 mm
thick, and then painted, in the color chosen by the customer. The door is equipped with
appropriate handrails and cylinder locks. Lock cylinders are inserted according to the type
that suits the customer (eg type EDB). Doors, blinds and concrete housing must meet
mechanical and water protection according to IEC 529/76. Degree of protection is min.
IP 23.

Red and white wooden slats with a warning sign (psychological slats) are placed on the
transformer access door. On the double doors, on the front side of the building, there is a
danger sign and the number and name of the transformer station. Each element is equipped
with a galvanized grounding nut, in order to equalize the potential of the armature. The
Biosco CS facility is designed for transformer power up to a maximum of 1x1000 kVA.
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	први део   Технички Опис Средњенапонског Напајања Електричном Енергијом Потрошача На Аутопуту
	1.1 Технички Опис Средњенапонског Напајања Електричном Енергијом Потрошача На Аутопуту
	1.1 Technical Description of the Medium Voltage Power Supply of Consumers on the Highway
	За потребе напајања електричном енергијом потрошача на планираној дионици аутопута, предвиђена је изградња нових 20/0,4 kV трансформаторских станица, као и полагање12/20 kVкабловских водова.
	For the purpose of electricity supply to consumers on the planned section of the highway, the construction of new 20/0.4 kV transformer stations is planned, as well as the laying of 12/20 kV cable lines.
	ТС 20/0,4 kV „Чвор Куљани“, снаге 50 kVA,
	ТС 20/0,4 kV „СНП Куљани“, снаге 100 kVA,
	ТС 20/0,4 kV „Ивањска“, снаге 50 kVA,
	ТС 20/0,4 kV „Одмориште Бистрица“, снаге 50 kVA,
	ТС 20/0,4 kV „СНП Омарска“, снаге 100 kVA,
	ТС 20/0,4 kV „ЦОКС“, снаге 250 kVA,
	ТС 20/0,4 kV „Трнопоље“, снаге 50 kVA и
	ТС 20/0,4 kV „СНП Приједор“, снаге 160 kVA.
	TS 20 / 0.4 kV "Kunjani node", power 50 kVA,
	TS 20 / 0.4 kV "SNP Kuljani", power 100 KVA,
	TS 20 / 0.4 kV "Ivanjska",        power 50 kVA,
	TS 20 / 0.4 kV "Restorate Bistrica", power 50 kVA,
	TS 20 / 0.4 kV "SNP Omarska", power 100 kVA,
	TS 20 / 0.4 kV "COKS", power 250 KVA,
	TS 20 / 0.4 kV "Trnopolje", power 50 kVA
	TS 20 / 0.4 kV "SNP Prijedor", power 160 kVA.
	На крајевима предметног обухвата предвиђена су кабловска окна за повезивање СН каблова и прикључење на СН мрежу, и то са двије стране, код чвора Куљани и код чвора Приједор. На тај начин напајање планираних трафостаница ће бити реализовано двострано, ...
	Од кабловског окна КО-1, смјештеног код чвора Куљани,поставља се СН кабл до напојне ТС „Бања Лука 8“. Овим је предвиђено напајање предметних трафостаница са стране Бања Луке. Од каблвског окна КО-5, смјештеног код чвора Приједор, непосредно уз приступ...
	From the cable shaft KO-1, located at the intersection Kuljani, a MV cable is laid to the power supply TS "Banja Luka 8". This envisages the supply of the substations in question from the side of Banja Luka. From the cable shaft KO-5, located at the i...
	Електроенергетско напајање ТС20/0,4kVће се извести новим12/20kVкабловским водом који ће се положити уз трасу аутопута, са лијеве стране гледано у смјеру растуће стационаже, те би принципом улаз-излаз напајао трансформаторске станице лоциране на мјесту...
	Цијелом дужином трасе прикључног12/20kVподземног кабла биће положена поцинчана трака25x4mm,која ће се спајати на уземљивач нових ТС (задњи прстен уземљивача ТС).
	За потребе реализације система даљинског управљања за планиране трафостанице, од истих се полаже ТК кабловска канализација са оптичким каблом до првог најближег окна ТК канализације или објекта у који је доведена оптика. Унутар трафостаница предвиђена...
	Прикључак  енергетског  кабла  на  СН  блок планираних  ТС20/0,4 kV ће  се  извршити употребом изолованих Т-адаптера400/630Aза прикључак једножилног каблаXHE-49A,1x150/25 mm2; 12/20kVнаSF6постројење.
	Техничка документација на аутопуту  усклађена је са  важећим правилницима и нормама БиХ, важећим међународним нормама и постојећим техничким препорукама електропривредних компанија у БиХ.
	1.2 Основни Подаци О Кабловским Водовимa
	За  обезбјеђење  СН  напајања  предметних  трансформаторских станица  потребно  је  остварити сљедеће СН кабловске везе:
	1.Кабловско окно КО-1 – ТС 20/0,4kV„Чвор Куљани“;
	2.ТС 20/0,4kV„Чвор Куљани“–ТС 20/0,4 kV „СНП Куљани“;
	3.ТС 20/0,4 kV „СНП Куљани“–ТС 20/0,4 kV „Ивањска“;
	4.ТС 20/0,4 kV „Ивањска“–ТС 20/0,4 kV „Одмориште Бистрица“;
	5.ТС 20/0,4 kV „Одмориште Бистрица“–Кабловско окно КО-2;
	6. Кабловско окно КО-2 –ТС 20/0,4 kV „СНП Омарска“;
	7.ТС 20/0,4 kV „СНП Омарска“–ТС 20/0,4 kV „ЦОКС“;
	7.ТС 20/0,4 kV „ЦОКС“– Кабловско окно КО-2;
	8. Кабловско окно КО-2 –ТС 20/0,4 kV „Трнопоље“;
	9.ТС 20/0,4 kV „Трнопоље“– Кабловско окно КО-3;
	10. Кабловско окно КО-3–ТС 20/0,4 kV „СНП Приједор“;
	11.ТС 20/0,4 kV „СНП Приједор“–Кабловско окно КО-3;
	12. Кабловско окно КО-3 –Кабловско окно КО-4;
	13.ТС 20/0,4 kV „СНП Приједор“–Кабловско окно КО-5.
	СН кабловске везе ће бити израђене кориштењем стандардног кабла, типXHE49-A3x(1x150/25mm2);12/20kV.
	Oсновни подаци предметне кабловске везе су:
	-Назив објекта:12/20kVподземни кабловски вод за напајање ТС20/0,4kV
	лоцираних дуж аутопута
	- Почетна тачка: кабловскоокно бр.1
	-Крајња тачка: кабловско окно бр.4ибр.5
	-Дужина трасе:44.240m
	-Дужина кабловског снопа:(46.460 m)+(5%)=48.783m
	-Укупна дужина кабла:3x48.783m=146.350m
	-Тип пројектованог кабла:XHE-49A,3x(1x150/25mm2);12/20kV
	-Врста кабловске спојнице:Kабловска спојница за спајање једножилних каблова са изолацијом од умреженог полиетилена(12/20kV)
	-Врста кабловских завршница: Екранизирани кутни Т-адаптер за прикључак на средњенапонскиSF6блок у ТС(12/20kV)и завршна заптивна капа за заштиту крајева каблова.
	1.3   Основни Подаци О Кориштеном Каблу
	Сагласно свјетским стандардима и Техничким препорукама електродистрибутивних компанија у БиХ, у Пројекту се предвиђа употреба сљедеће врсте кабла:
	 тип XHE49-A1x150/25mm2;12/20kV;(N2XS(F)2Y-ознака према DINVDE),
	са сљедећим техничким карактеристикама:
	1.XHE49-A1x150/25mm2;12/20kV:
	Називни напона кабла............................................12/20kV
	Највиши напон мреже.............................................. 24kV
	Проводник.................................................................алуминијско уже150mm2
	Промјер проводника..................................................14,5mm
	Екран проводника.............................................полуводљиви слој на проводнику
	Врста изолације..................................................умрежени полиетилен
	Екран изолације..................................................полуводљиви слој на изолацији
	Електрична заштита/екран................................бакарне жице пресјека25mm2
	Вањски плашт......................................................термопластични полиетилен
	Вањски промјер кабла...................................    36mm Називно
	струјно оптерећење земља/зрак.......................345/375A Струја кратког
	споја у проводнику.................... ............. . ........ ...13,9kA Активни отпор проводника...........................................          .....0,206Ω/km Погонски
	индуктивитет кабла...........................................0,390mH/km Погонски
	капацитет каблa................................................0,251µF/km Допуштена
	сила потезања примјеном затезне чарапе...Fd=5xd2
	Допуштена сила потезања примјеном вучне стезаљке...Fd=nxSx30
	Минимални допуштени полупречник савијања................R=15xd(R=540mm)
	Подужна маса кабла.........................................................1475kg/km
	Начин полагања кабла...................................................у трокут
	1.4   Опис Трасе Сн Подземног НапоЈНог Кабловског Вода И ПрикЉУчеЊА На Трафостанице Тс20/0,4KV
	Траса12/20kVкабловског вода који ће напајати трафостанице20/0,4kV на предметној дионици аутопута, који ће бити положен у систем кабловског рова пружа се дуж цијеле трасе дионице,уз ивицу аутопута кроз насип, дијелом паралелно са НН кабловима, како је ...
	Траса  полагања СН кабла се налази са лијеве стране аутопута, гледајући у смјеру растуће стационаже и у правилу слиједи осовину цесте.
	Осим главне трасе СН кабла, на чворовима Омарска и Приједор, праве се одвојци ка објектима наплате путарине, које чине 2 СН кабла како би се формирало напајање са двије стране.
	Цијелом дужином трасе напојног12/20kVкабловског вода, у истом кабловском рову, биће положена поцинчана трака25x4mm,која ће се спајати на уземљивачке системе појединих ТС. Ова уземљивачка трака ће се такође користити за уземљење НН ормара постављених д...
	Пролаз преко потпутњака
	На предметној дионици аутопута планирано је више потпутњака, сандучастог типа. Сви подпутњаци су сандучастог типа са довољном висином надслоја, те је могућ пролаз СНкабла изнад потпутњака.
	У случају мање висине надслоја, кабл полагати уз кориштење додатне заштите, цијевиPEHD Ø125 mm.
	Пролаз преко мостова и вијадукта
	На предметној дионици аутопута планирано је вишемостова и вијадукта, сандучастог типа. Вођење СН кабла преко мостова и вијадукта планирано је провлачењем кроз заштитне цијеви, положене унутар конструкције истих. Уводни шахтови и цијеви су предвиђене у...
	Пропусти (регулација потока)
	На предметној секцији налази се више пропуста који су сандучастог типа. Траса СН кабловског вода налази се у насипу који има довољну висину надслоја за кабловски ров.
	Висинске и попречне диспозиције
	Према истраживању утицаја саобраћајног оптерећења на деформацију полиетиленских цијеви, које је провео Институт за цестоградњу уMünchenu,резултати су показали да код прекривне висине>1,5 m,прометно оптерећење више не дјелује (извор:OKI-Окитен цијеви з...
	Усвојена је стога препорука да се цијеви до600mmпромјера укопавају најмање80cm,а цијеви већег промјера120cm.
	Према томе, дубина рова за полагање цијеви кабловске канализације је стандардно80 cm,при чему је узета у обзир дебљина подлоге од пијеска, те број редова цијеви.
	За пролаз цијеви испод цесте потребно је осигурати минималну висину надслоја изнад тјемена најгорње цијеви од минимално 50cm.
	У  недостатку могућности осигурања довољног надслоја,  цијеви  треба  обложити  бетоном.
	Кабловска окна
	Дуж предметне дионице аутопута предвиђена је градња 4 бетонска кабловска окна.  Окна су типска, унутрашњих димензија cca 92 x 102 x 72 cm.У зидовима су остављени отвори за пролаз каблова. Поклопац је рађен из два дијела. Локације појединих шахтова су ...
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	2.1    Технички Опис  / Technical Description
	За потребе напајања система за управљање саобраћајем, динамичке сигнализације и СОС телефона, предвиђено је полагање НН кабла дуж трасе аутопута. За сваки од система дуж трасе, другим пројектима предвиђени су напојно управљачки ормари са свом потребно...
	Извори напајања
	Напајање претходно поменутих система на траси аутопута изводи се са трансформаторских станица лоцираних уз трасу аутопута и то редом:
	 ТС 10(20)/0,4 kV „СНП Куљани“,
	 ТС 10(20)/0,4 kV „Ивањска“,
	 ТС 10(20)/0,4 kV „Одмориште Бистрица“,
	 ТС 10(20)/0,4 kV „СНП Омарска“,
	 ТС 10(20)/0,4 kV „Трнопоље“ и
	 ТС 10(20)/0,4 kV „СНП Приједор“.
	Са трафостаница полазе по један или два крака напајања. У наредној табели су приказани сви напојни каблови који полазе са трафостаница, као и осигурачи постављени у свакој од трафостаница за заштиту каблова.
	•TS 10（20） / 0.4 kV“ snp kuljani”，
	•TS 10（20） / 0.4 kV“ Ivanjska”，
	•TS 10（20） / 0.4 kV“RestoračaBistrica”，
	•TS 10（20） / 0.4 kV“ SNP Omarska”，
	•TS 10（20） / 0.4 kV“ trnopolje”和
	•TS 10（20） / 0.4 kV“ SNP Prijedor”。
	За све струјне кругове је обезбијеђено поуздано реаговање осигурача у случају квара.
	Разводни ормари система аутопута (ТSO) су предвиђени за улаз и излаз напојних каблова претходно наведених пресјека. За случај СОС телефона, предвиђени су додатни ормари који се постављају у непосредној близини „мастер“ СОС телефона, који служе за прих...
	Опис трасе и начин полагања кабла
	Траса каблова за напајање напојних ормара система на траси аутопута је приказана на графичким прилозима, а планирана је уз ивицу аутопута кроз насип, паралелно са СН кабловима. На укрштањима са саобраћајницама каблови се штите PVC цијевима Ø110 mm циј...
	Кабл полагати у кабловски ров дубине 0,8 m (испод саобраћајнице 1,1 m). На дубини 40 cm у рову поставља се трака за упозорење, а на дубини 50 cm у рову поставља се PVC штитник кабла. У графичким прилозима приказани су детаљи полагања каблова у кабловс...
	У случају да се траса НН каблова за напајање ситема на траси аутопута поклапа са трасом кабловске канализације за телекомуникациону инфраструктуру, паралелно полагање је дозвољено само уз обавезно поштовање прописаних растојања.

	2.2  Технички услови за полагање кабла
	Приликом радова на полагању каблова потребно се придржавати Препорука Електродистрибуције и упутства произвођача.
	Код полагања кабла у цијеви или канал врло је важно пазити да се избјегну сва оштећења плашта кабла која могу настати вучењем кабла по оштром камењу или приликом увлачења у цијеви. Због тога је каблове неопходно развлачити са довољним бројем радника ч...
	Код утовара или истовара бубњева са каблом неопходно је радити са дизалицом или другим уређајима са циљем да се избјегне оштећење кабла на бубњу.
	Најнижа температура кабла са вањским плаштом од полиетилена, при полагању као и за монтажу спојница и завршетака јесте до -5  C. За случај полагања при нижим температурама кабл претходно треба угријати струјом или загријавањем у топлој просторији 24 с...
	Прије почетка одмотавања и развлачења кабла треба преконтролисати исправност заштитних капа на крајевима кабла, стање плашта кабла на вањским слојевима, постојање потенцијалног мјеста оштећења плашта кабла приликом одмотавања, те опште стање бубњева с...
	Код полагања кабла у ров, потребно је направити постељицу на дну рова од пијеска. Дебљина те постељице треба да буде око 10 cm. Врло је важно користити пијесак са добром топлотном проводношћу, како би се обезбиједило добро хлађење каблова.
	Прије затрпавања каблова потребно је обавити:
	- Испитивање положеног кабла,
	- Снимити тачну трасу кабла, означити укрштања са осталим објектима, спојна мјеста, тачну дужину кабла.
	Након тога, каблови се заспу слојем пијеска дебљине око 10 cm, а затим поставе пластични штитници који треба да покрију цијели вод.
	При врху рова положити пластичну траку са натписом упозорења, те коначно потпуно затрпати ров.
	Кабловску трасу означити на терену помоћу бетонских стубића са одговарајућом металном плочицом на којој се налази ознака трасе кабла.
	Приближавање и укрштање са другим инсталацијама и објектима на траси
	Приближавање и укрштање са другим инсталацијама и објектима на траси је потребно извести према препорукама Електродистрибуције и према условима наведеним у сагласностима надлежних комуналних и других предузећа и установа.
	Није дозвољено полагање енергетских каблова испод или изнад других подземних инсталација осим при укрштању. На мјестима укрштања електроенергетског кабла са другим подземним инсталацијама није дозвољено постављање кабловских спојница. Кабловске спојни...
	Укрштање са прометним путевима
	На мјестима пролаза испод путева, каблове заштитити помоћу пластичних цијеви одговарајућег промјера, положених на дубини од 1,1 m.
	Кабловску канализацију треба поставити према правилу окомито на осу саобраћајнице у правцу продужетка трасе кабла, а само изнимно допуштено је одступање од 30 . Кабловска канализација дужа је са сваке стране коловоза минимално по 0.5 m.
	Ако траса кабла пресијеца и пјешачки тротоар, те се наставља у зеленом појасу, тада треба кабловску канализацију завршити у зеленом појасу.
	Укрштање са водоводом  и канализацијом
	Минимални водоравни размак при паралелном полагању енергетског кабла и водовода треба бити 1,5 m. На мјесту укрштања, кабл може бити положен испод или изнад водовода, зависно о висинском положају цијеви, што се треба утврдити извођењем пробних попречн...
	Окомити свијетли размак између кабла и главног цјевовода мора износити најмање 0,5 м. Уколико је овај размак мањи потребно је енергетски кабловски вод заштитити од механичког оштећења постављајући га у заштитну цијев тако да је цијев дужа за 1 m са св...
	Укрштање са ТK кабловима
	Укрштање енергетских каблова са ТK подземним кабловима треба извести, у правилу, под углом од 90 , а никако мањим од 45 , са окомитим размаком од 0,3 m.
	Ако се наведени размак не може одржати, каблови се на мјесту укрштања одвајају постављањем у заштитне цијеви.  Заштитне цијеви за енергетски кабл морају бити од добро водљивог материјала (нпр. жељезне), а за ТK каблове од неводљивог материјала (бетонс...
	Укрштање са енергетским кабловима
	Код укрштања, електроенергетски каблови нижег напонског нивоа требају бити изнад каблова вишег напонског нивоа. Приликом полагања 20 kV каблова уз друге електроенергетске каблове потребно је постићи размак од 0,1 m.
	Спајање и завршавање каблова
	Спајања и завршавања каблова треба извршити одговарајућим кабловским прибором (кабловске спојнице, кабловске завршнице) који мора имати атест о извршеном испитивању. Монтажу кабловског прибора извршити искључиво према упутствима произвођача. Приликом ...
	Заштита од опасног напона додира и атмосферског пражњења
	Као заштита од индиректног напона додира аутоматским искључењем напајања користи се ТН систем (нуловање). Нулти проводници у каблу улаза, излаза и евентуалног одвојка биће пресовани у заједничку папучицу и залемљени, ради обезбеђења непрекидног вођења...
	Нуловање извести према Правилнику о техничким нормативима за заштиту нисконапонских мрежа и припадајућих трафостаница "Сл.лист СФРЈ" бр. 13/78 и Службени лист СРЈ бр. 37/95.
	Као заштита од атмосферског пражњења потребно је приликом полагања каблова положити и поцинчану траку FeZn 25x4 mm у исти ров на дубину од 0,5 m дуж читаве трасе и спојити на сваки ормар и металне конструкције инсталираних система. Све ормаре опремити...
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	Трећи део  Кабловска Канализација За Телекомуникационе Каблове
	3.1  Технички Опис   /Technical description
	Задатак и сврха пројекта
	Предмет ове документације су грађевински радови на изградњи кабловске канализације који претходе полагању телекомуникационих каблова, изградњи мреже телефонских позивних уређаја, дијела система промјењиве свјетлосне сигнализације и видео надзора као и...
	Task and purpose of the project
	The subject of this documentation are construction works on the construction of cable sewerage that precede the laying of telecommunication cables, construction of a network of telephone call devices, part of the variable light signaling and video sur...
	Увод
	Пројектом је предвиђено полагање PEHD цијеви на главном правцу у конфигурацији 6x PEHD ∅ 50 mm.
	Пролази испод цесте за потребе ТПС уређаја и промјенљиве сигнализације реализоваће се PEHD цијевима 2 x ∅125 mm у које се увлаче по три PEHD цијеви промјера ∅ 40 mm (3 x PEHD ∅ 40 mm). Одвојци ка објектима и електричним ормарима реализоваће се полагањ...
	Осим  PEHD  цијеви,  ТК  канализацију чине  кабловски шахтови,  који  ће  служити  за  настављање и одграњавање ТК каблова. Предвиђају се лако склопиви монтажни шахтови који се уграђују на банкини или на берми, армирано-бетонске конструкције, с металн...
	На почетку и на крају главне трасе предвиђају се кабловски шахтови у којим се врши повезивање са ТК кабловском канализацијом предходне секције и сљедеће дионице коридора.
	Introduction
	The project envisages the laying of PEHD pipes on the main line in a 6x PEHD ∅50 mm configuration.
	Passages under the road for the needs of ERT devices and variable signalization will be realized with PEHD pipes 2 x ∅125 mm into which three PEHD pipes with a diameter of ∅ 40 mm (3 x PEHD ∅ 40 mm) are inserted. Branches to buildings and electrical c...
	In addition to PEHD pipes, telecommunication cable canalization consists of cable shafts, which will be used to continue and branch TK cables. Easily collapsible prefabricated manholes are envisaged, which are installed on the sidewalk or on the berm,...
	At the start and at the end of the main route, cable shafts are planned to maintain the connection of the  telecommunication cable canalization of the previous section and the next section of the corridor.
	3.2 Траса ТК кабловске канализације/ Telecommunication cable canalization route
	Траса  кабловске  канализације положена  је  унутар  регулационих линија  цесте,  с  десне  стране гледајући у смјеру растуће стационаже. Траса кабловске ТК канализације смјешта се углавном у берми на насипу, у дну насипа и дјелимично на банкини аутоц...
	Размак шахтова кабловске канализације треба бити  одређен тако  да  се  задовоље сљедеће претпоставке за изградњу телекомуникационих система:
	смјештај наставака на творничким дужинама оптичког кабла,
	смјештај резервних петљи оптичког кабла за потребе редовног одржавања,
	прикључак за телефонске позивне стубиће (ТПС),
	везе између и са објектима аутоцесте и
	други слични услови.
	Због  упухивања  оптичког  кабла  потребно  је  цијеви  ТК  канализације  промјера ∅50  mm  провести непрекинуто кроз кабловске шахтове дуж цијеле главне трасе.
	Cable canalization route is laid within the regulatory road lines, on the right side, looking in the direction of increasing chainage. The route of the cable TK sewerage is located mainly in the berm on the embankment, at the bottom of the embankment ...
	Distance between cable canalization shafts needs to be determined so it  meets following assumptions for the construction of Telecommunication Systems:
	Placement of endings at factory lengths of optical cable
	Placement of spare optical cable intersections for the need of regular maintenance,
	Connection to telephone poles (TP),
	Link between and with the motorway facilities and
	Other similar conditions.
	Due to “blow in” installation process of optical cables, telecommunication canalization pipes diameter of ∅ 50 mm need to be laid without interruption through the cable shafts along the entire main route.
	3.2.1 Висинске и попречне диспозиције/ Altitude and transverse dispositions
	Према техничким условима, дубина рова за полагање цијеви кабловске канализације на банкини или берми је стандардно 80 cm, при чему је узета у обзир дебљина подлоге од пијеска, те број редова цијеви. Минимална висина слоја изнад посљедњег врха цијеви ј...
	На мјестима гдје нема довољног надслоја, цијеви треба обложити бетоном (MB - 20). На мјестима прелаза трасе са берме на банкину извршити сидрење цијеви због заштите од могућег одношења земље усљед дјеловања оборинских вода.
	За пролаз испод цесте предвиђена је дубина уградње цијеви од 1,3 m тако да узимајући у обзир дебљину подлоге од пијеска и висину цијеви, горњи врх положене цијеви буде на дубини 1,1 m од асфалта. У случају да се захтјевана дубина не може испоштовати, ...
	На свим пролазима испод аутоцесте цијеви ТК канализације се увлаче у заштитне PEHD цијеви промјера ∅ 125 mm (2x PEHD ∅ 50 mm у једну PEHD ∅ 125 mm).
	According to technical terms, depth of ditch for cable canalization pipes laying at the hard shoulder or berm is of a standard size 80 cm, while taking into consideration the width of the sand base and number of pipe rows. Minimum height of the layer ...
	In places where there is not enough overlay, pipes should be concrete-coated (MB -20 At the crossings of the route from the berm to the embankment, anchor the pipes for protection against possible soil erosion due to the action of rainwater.
	For the passage underneath the motorway, planned depth for pipes installation is 1.3 m, so considering the thickness of the sand base and height of pipe, the top of the laid pipe will be at depth of 1.1 m from the asphalt.  In case the required depth ...
	At all the passages underneath the motorway, telecommunication cable canalization pipes are inserted into protective PEHD pipes with a diameter of ∅ 125 mm (2x PEHD ∅ 50 mm in one PEHD ∅ 125 mm).
	3.2.2 Распоред шахтова/ Shafts layout
	Шахтови кабловске канализације на предметној дионици ће бити смјештени на сљедећим стационажама како би се задовољили сви поменути услови.
	Cable canalization shafts at subject section will be located at the following chainages so they could meet all the mentioned terms and conditions.
	3.2.3Прелаз преко потпутњака/ Underpasses
	На предметној дионици налази се више потпутњака за пролаз локалних саобраћајница. На свим мјестима уградње потпутњака траса ТК канализације се налази изнад предметног објекта у насипу који има довољну висину надслоја за кабловски ров.
	There are several underpasses on the subject section for the passage of local roads. At all places of installation of underpasses, the route of the TK sewerage is located above the subject object in the embankment which has a sufficient height of the ...

	3.2.4Пролаз преко мостова и вијадукта/ Bridges and viaducts
	Траса кабловске канализације за овај тип објеката налази се у трупу сандучастих мостова и вијадукта. Грађевинским дијелом пројекта биће предвиђени ревизиони шахтови на мостовима (вијадуктима), на почетку (крају) моста (вијадукта) и на сваких 50 m раст...

	3.2.5Пропусти (регулација потока)/ Culverts (streams regulations)
	На свим мјестима уградње пропуста траса ТК канализације се налази изнад објекта у насипу који има довољну висину надслоја за кабловски ров.
	3.2.6Чвор Куљани/ Kuljani intersection
	Преко чвора Куљани врши се прикључење новопројектованог аутопута на постојећу саобраћајну инфраструктуру, са стране Бања Луке и Лакташа.
	Траса кабловске канализације планирана је са обје стране чвора Куљани, како у правцу Бања Луке, тако и у правцу Лакташа. Предвиђена су завршна кабловска окна због лакшег повезивања на постојећу или будућу телекомуникациону инфраструктуру.
	У непосредној близини чвора Куљани планиран је објекат СНП Куљани, за који је обезбјеђен ТК прикљачак на главу трасу ТК канализације преко кабловског окна КО-3, смјештеног иза саобраћајне траке за вангабаритне терете. Од овог окна предвиђена је каблов...

	3.2.7Чвор Омарска/ Omarska intersection
	У чвору Омарска од главне трасе аутопута, одваја се приступна саобраћајница за објекат СНП Омарска и комплекс објеката за одржавање, управљање и контролу саобраћаја (ЦОКС). Према томе, предвиђено је и одвајање телекомуникационе канализације, те је обе...
	За објекат СНП Омарска предвиђено је кабловско окно КО-49.3, које је смјештено иза саобраћајне траке за вангабаритне терете. Од овог окна предвиђена је кабловска канализација за увођење каблова у објекат СНП.
	За прикључак објекта ЦОКС-а на главну канализацију планирано је кабловско окно КО-49.5, са којег се канализација наставља до планиране канализације у склопу комплекса ЦОКС-а.

	3.2.8Чвор Приједор/ Prijedor intersection
	3.3 Израда кабловске канализације/ Construction of cable canalization
	Канализационе цијеви
	Ради рационалније израде кабловске канализације предвиђа се употреба цијеви из полиетилена високе густоће (PEHD), која се испоручују на колутовима стандардне дужине од 300 m  зa  ∅ 50  mm. Наведена врста цијеви је знатно флексибилнија од PVC цијеви, т...
	PEHD цијеви ће служити код технологије „упухивања“ компресованог зрака за полагање оптичких каблова у цијев. Притисак који се постиже приликом упухивања може бити до 10 bara. Дебљина стјенки PEHD цијеви, као и густоћа примјењеног полиетилена, морају б...
	Облик, физикално - хемијска својства и димензије цијеви морају одговарати Техничким условима полиетиленских цијеви за кабловску канализацију према DIN 8074 норми, отпорне на притисак минимално 12 bara код 35 C за 2 сата. Боја цијеви је црна RAL9005, н...
	PEHD цијеви за полагање у земљу (дебљина стијенке SDR 11):
	40 x 3,7 (23 уреза)
	50 x 4,6 (30 уреза)
	Паковање цијеви: Добош или котур, крај цијеви затворен са завршним капама.
	За спајање полиетиленских цијеви користе се посебни спојни елементи за притисак од 10 bara или чврсти (варени) спојеви. За увођење цијеви у кабловске шахтове користе се типске уводнице од тврдог PVC-a. На читавој траси цесте, изван објеката, полаже се...
	Попречне пролазе аутопута извести на сљедећи начин:
	2x PEHD ∅125 mm (сa 3 PEHD ∅ 40 mm) на мјестима повезивања ТПС-а на супротној страни и за прометну опрему,
	4x PEHD Ø50 mm за одвојке ка објектима.
	У цијев PEHD ∅125 mm могуће је положити 3 PEHD cijevi ∅ 40 mm. Све положене цијеви затворити чеповима. Цијеви ∅ 50 mm дуж цијеле трасе провести непрекинуто, такође и кроз кабловске шахтове, као и кроз објекте као што су вијадукти и мостови. Крајеве ци...
	На свим карактеристичним мјестима (спојнице и промјена правца PEHD цијеви) планирани су „Ball маркери“. „Ball маркери“ се израђују од чврстих PVC материјала отпорних на хемијске и механичке реагенсе. У унутрашњости округлог кућишта од PVC материјала с...
	Изнад  положених цијеви поставља се  метализирана упозоравајућа трака. Метални дио траке за упозоравање и трагање састоји се из два PEHD изолована, бакарна проводника пречника 0,6 mm2. Ови проводници требају бити утиснути између два полиетиленска слој...
	Прибор за кабловску канализацију
	За изградњу канализације уз цијеви употребљава се и сљедећи прибор:
	 спојнице,
	 поклопци (чепови),
	 љепило,
	 гумене бртве,
	 клизна средства,
	 oстали грађевински материјали.
	 3.3 Construction of cable canalization

	3.3.1Кабловски шахтови/ Cable shafts
	Размјештај кабловских шахтова је дат у поглављу 1.3.2. и на шематским приказима. Предвиђа се уградња типских монтажних шахтова ознаке МЗ Д1, МЗ Д2 и МЗ Д3.
	Шахтови се израђују од бетона MB30, са жељезним поклопцима и вањских су димензија:
	 МЗ Д1, cca 108 x 78 x 101 cm, приближне тежине 600 kg,
	 МЗ Д2, cca 118 x 108 x 96 cm, приближне тежине 1270 kg,
	 МЗ Д3, cca 168 x  108 x 101 cm, приближне тежине 1350 kg.
	Основни елементи монтажних шахтова су:
	 доњи елемент са подном плочом и зидом са отворима,
	 горњи елемент са зидом и улазним отвором,
	 поклопци.
	Склопљени и монтирани монтажни шахтови с бетонском испуном морају издржати без деформације оптерећење од 150 kN са нападном тачком на средини поклопца. Елементи и уводне плоче морају бити израђене од добро набијене (вибриране) бетонске масе без пукоти...
	Ради  доброг  и  лаког  склапања  елемената  посебну  пажњу  треба  обратити  прецизној  изради налијежућих додирних површина, те отвора за поклопац и уводне плоче, као и изради уводних плоча. Елементи за окна морају бити израђени од бетона марке MB30...
	Произвођач обавља избор састава материјала тако да задовољи Правилник о техничким нормативима за бетон и армирани бетон.
	Cable shafts layout is presented in Chapter 1.2.2 as well as in the schemes. Installation of standardized assembly shafts MZ D1, MZ D2 and MZ D3 is planned.
	Shafts are made of concrete MB 30, with metal lids. Exterior dimensions are as follow :
	MZ D1, cca 108 x 78 x 101 cm, with approximate weight 600 kg,
	MZ D2, cca 118 x 108 x 96 cm, with approximate weight 1270 kg,
	MZ D3, cca 168 x 108 x 101 cm, with approximate weight 1350 kg.
	Main elements of the assembly shafts are:
	lower element with floor plate and wall with openings,
	upper element with wall and entrance,
	lids.

	3.3.1  Cable shafts
	Assembled  and  installed  assembly  shafts  with  concrete  filling  must  endure,  without  any deformations, the load of 150 kN, with the force point of application in the middle of the lid. Elements and entrance plates must be made of well compres...
	For well and simple assembly of the elements, particular attention should be paid to precise construction of leaning contact surfaces, to the openings for lid and entrance plates, as well as to the construction of entrance plates. Shaft elements must ...
	Producer selects the material structure so it satisfies the Regulations of Technical Standards for concrete and reinforced concrete.
	3.3.2Монтажа кабловских шахтова/ Cable shafts assembling
	Типски монтажни шахтови се уграђују састављањем творничких елемената на терену уз помоћ виљушкара или аутодизалице мање носивости. Након ископа јаме за шахт, на дну се изради подлога од пијеска коју је потребно збити и поравнати на дебљину cca 5 cm. К...
	Монтажа лијеваног жељезног поклопца врши се над улазним отвором шахта постављањем оквира на дебљи слој цементне жбуке којој су додани адитиви за непропусност. Спречавање помака осигурано је трновима, који су уграђени у горњи елемент. Након тога стави ...
	3.3.2 Cable shafts assembling
	Standard assembly shafts are installed by assembling the factory elements at the field, with the assistance of fork lift or truck crane of lower bearing capacity. After digging the pit for shaft, the sand base is constructed at the bottom, which needs...
	Assembling of the poured iron lid is performed over the entrance of the shaft, by placing the frame on the thicker layer of cement plaster, to which the impermeability additives are added. Movement prevention is assured with spikes installed into the ...

	3.3.3   Опис извођења кабловске канализације/ Description of the cable canalization construction
	Све предвиђене радове извођач изводи према одредбама ове техничке документације. Накнадни радови се врше по одобрењу надзорног органа и Инвеститора у складу с техничким нормативима, важећим стандардима и прописима.
	Дужности извођача су:
	 изводити све радове према важећим теничким нормативима и стандардима,
	 организовати сталну контролу квалитете радова,
	 уграђивати једино материјале, елементе и опрему који одговарају одредбама пројекта,
	 редовно водити документацију по појединим фазама грађења,
	 исправно и редовно водити сву документацију уопште (према закону о грађењу) која је потребна за дотичну грађевину,
	 правовремено и ефикасно подузимати мјере сигурности радника, пролазника, објеката, радова, опреме, материјала, саобраћаја, сусједних објеката и околине,
	 провјерити цјеловитост те усклађеност техничке документације и техничких рјешења с важећим техничким нормативима и стандардима.
	Све евентуалне штете настале услијед неодговарајућег извођења радова или због изостанка, односно непотпуних мјера заштите, треба сносити извођач. Након завршетка радова извођач је дужан ћелокупно градилиште очистити од вишкова материјала и отпадака св...
	Припремни радови
	Припремни радови обухваћају све радове који се изводе ради организације градилишта и примјене одређених технологија извођења радова.
	Земљани радови
	Ови радови обухваћају ископ рова за полагање цијеви, ископ јама за уградњу кабловских шахтова, уређење дна рова, израде пјешчане подлоге и затрпавање рова с набијањем у слојевима.
	Ров кабловске канализације
	Ископ рова изводи се у земљаном материјалу, вертикалним засијецањем бочних страна, а ископани материјал се одбацује на cca 1 m од ископаног рова. Ров за израду кабловске  канализације на главној траси треба извести у димензијама 0,8 x 0,4 m. Положај, ...
	Разупирање рова врши се због заштите од урушавања земљаног материјала. Начин разупирања предлаже сам извођач уз одобрење надзорног органа а овисно и о квалитети самог материјала на којем се врши ископ. Разупирање није потребно само на мањим дубинама р...
	Равност рова мора бити таква да при мјерењима летвом дужине 4 m одступање не смије бити веће од ± 3 cm, а кота ископаног дна рова од пројектованог може одступити у било којој тачки за највише ± 2 cm. Дно рова треба очистити од отпада и осталог материј...
	За вријеме ископа ако дође до продора воде у ров потребно је осигурати њено црпљење из рова. Израда испуне кабловског рова подразумијева уградњу слоја пијеска или бетона дебљине 5 cm испод цијеви, облогу положених цијеви пијеском или слојем бетона, из...
	За израду постељице и облоге кабла може се употријебити природни или дробљени пијесак фракције 0,09 - 2,0 mm без глиновитих састојака (макс. 5 %) и органских нечистоћа (макс. 5 %). Пијешчани материјал разастире се на уређено дно рова, изравна на профи...
	Размак између тјемена најгорњег реда цијеви и коте уређеног терена треба бити за ногоступ и зелени појас минимално 50 cm, a 120 cm за коловоз. На мјестима гдје то није могуће постићи, примјењују се посебне мјере заштите, тј. цијеви се полажу у бетонск...
	Грађевна јама за кабловски шахт
	Ископ грађевне јаме за кабловски шахт обавља се у земљаном материјалу према димензијама одређеним пројектом или одређеним на терену, у зависности о стварним приликама, одобреним од надзорног органа.
	Положај, облик и димензије јаме дефинисани су пројектованим кабловским шахтом и осигурањем потребног радног простора за изведбу шахта. Потребно је ископану јаму држати чисту и слободну без воде. Захтјевaна сабијеност износи:
	• за земљано кохерентно тло 97 %,
	• за земљано крупнозрно или мјешовито тло 95 %.
	Израда кабловске канализације
	Састоји  се од уградње (полагање, настављање и израда увода) канализационих цијеви у пројектовани положај. За канализационе цијеви могу се употријебити цијеви из полиетилена високе густоће (PEHD), према гранским нормама Телекома, односно према DIN-u 8...
	Овим пројектом за главну трасу ТК канализације, предвиђена је примјена цијеви из полиетилена високе густоће јер су савитљивије и погодније за уградњу, као и већих дужина паковања, тако да се знатно смањује број наставака, чиме се повећава економичност...
	За спајање полиетиленских цијеви користе се посебни спојни елементи или чврсти (варени) спојеви. PEHD цијеви спајати дан, до два, послије затрпавања кабловског рова (скупљање цијеви у хладној земљи). У претходно припремљен ров полажу се цијеви, те нак...
	Цијеви се у кабловске шахтове уводе помоћу уводница које се налазе у уводним плочама монтираним у бочне стијенке шахта. Водонепропусност између цијеви и споја остварује се гуменом бртвом.
	Ако је траса канализације закривљена потребно је вршити савијање цијеви. На мјесту закривљености потребно је употријебити што дуже комаде цијеви, а број наставака треба бити што мањи. Иза сваког спојног мјеста поставити дрвени колчич како спојница не ...
	За прикључке ТПС-а, потребно је положити попречно на труп цесте по двије цијеви ∅125mm (једна је резервна), те ако је потребно изградити додатну дужину канализације.
	У случају да је надслој материјала изнад цијеви мањи од 50 cm, цијеви је потребно обложити бетоном MB-20.

	3.3.3   Description of the cable canalization construction
	All the foreseen activities contractor performs according to the provisions of this technical documentation. Additional activities are performed upon supervisory and investor’s approval according to the technical normatives, valid standards and regula...
	Contractor’s obligations are:
	to perform all the activities according to the valid technical normatives and standards;
	to organise full time labour quality control;
	to install only the materials, elements and equipment that correspond the project design provisions;
	to keep the records of individual construction phases;
	to  keep  accurately  and  regularly  all  the  documentation  in  general  (according  to  the construction law) that is needed for the specific object/facility under the construction;
	to take in due time and efficiently all the safety measures for workers, passers-by, building, works, equipment, material, traffic, surrounding facilities and environment;
	to check the integrity and matching of technical documentation with technical solutions with the valid technical normative and standards.
	All potential damages originated due to the inappropriate labour activities or due to lack of, or non existence of the protection measures, should be the contractor's obligation. After the labour termination, the contractor is obliged to clean the who...
	Preparatory works
	Preparatory works include all the works performed due to construction organisation and application of certain labour technologies.
	Ground works
	These works include digging of  the  ditch for  pipe laying, digging of  pits  for  cable shafts assembling, arrangement of the ditch bottom, construction of sand base and covering the ditch by layer compression.
	Cable canalization ditch
	Ditch excavation is performed in ground material, by vertical cutting of the sides, and excavated material is rejected to aproximatelly 1m away from the excavated ditch. Ditch for the cable canalization construction at the main route should be made wi...
	Ditch excavation is performed with the machine wherever it is possible, but in case other installation is faced, excavation is performed manually in order to avoid installation damaging.
	Ditch propping is performed due to protection of ground material falling in. Propping method is proposed by the contractor, with the approval of the supervisory authorities, depending on quality of the material on which the excavation is performed. Pr...
	Ditch levelling must be such that during the measurement with the graduated ruler, 4 m long, deviation must not exceed ± 3 cm, and the bottom level of the excavated ditch may differ at any point, from the one determined by the project design, for ± 2 ...
	To construct the cable bed and cable cladding, natural or crushed sand with 0,09 - 2,0 mm fraction without clay components ( maximum 5 % ) and organic impurities ( maximum 5 % ) may be used.
	Sand material is layed over the arranged bottom of the ditch, levelled to the profile according to the project design and compressed to the compression level S = 100%. To construct the cable bed under the concrete coated pipe, concrete MB - 20 in 10 c...
	Distance between the top of the pipes upper row and level of the arranged ground should be: for catwalk and green area minimum 50 cm, and for the road 120 cm. In places where this is impossible to achieve, special protection measures are applied, in f...
	Construction pit for the cable shaft
	Excavation of the construction pit for the cable shaft is performed in ground material according to  the  dimensions  defined  by  the  project  design  or  dimensions  determined  at  the  field, dependent of actual circumstances and approved by the ...
	Position, shape and dimensions of the pit are defined with the designed cable shaft size and necessary work area for shaft construction. It is necessary to keep the prepared pit clean and free of water.
	Required compression is as follows:
	for soil coherent ground 97 %,
	for soil large grained or combined ground 95 %.
	Construction of cable canalization
	Consists of canalization pipes installation (laying, exdending and constructing the inlets) in the position forseen by the project design. The following may be used for canalization pipes:
	Hard PVC pipes (with 110mm diameter) which, according to their chemical features, shape and dimensions meet the requirements determined by the branch normatives.
	High density polyethylene pipes (PEHD), compliant with branch normatives of BH Telecom, in fact DIN 8074 standard pipes.
	This project design for the Telecommunication canalization main route, foresees the use of high density polyethylene pipes, because they are more flexible and pliable for installation, and bigger packing lengths, so that the number of endings is reduc...
	For polyethylene pipes connecting, special connecting elements or hard (welded) connectors are used. PEHD pipes should be connected a day or two after cable ditch burying (because of   pipe’s shrinking in cold ground). Pipes are layed into the previou...
	Pipes are layed into the cable shafts with the inlets which are placed on the entrance plates, installed on the side walls of the shaft. Water resistance between pipe and connector is achieved with sealing rubber.
	If the canalization route is curved, it is necessary to perform pipe bending. At the place of the curve, it is necessary to use longer pipes, and the number of endings should be as small as possible. After each connection place there should be placed ...
	For ERT connections, it is necessary to cross-lay two ∅ 125 pipes over the road body (one is a spare pipe), and if needed, to construct additional canalization length.
	In case that pipe overburden is thinner than 50 cm, the pipes need to be concrete- coated with  MB-20.


	Четврти Део   Оптички Телекомуникациони Кабл
	Fourth Part Optical Telecommunication Cable
	4.1 Технички Опис/ Technical description
	Овај кабл ће се користити као главни преносни медиј цјелокупне информационо комуникационе инфраструктуре аутопута (саобраћај, даљинско управљање, видео надзор, наплата, телефонија, СОС систем итд). Кабл се полаже цијелом трасом аутопута. Пројектом је ...
	Увод
	На траси аутопута, од чвора Куљани, преко чвора Омарска, па све до чвора Приједор, потребно је у цијеви ТК канализације PEHD ∅ 50 mm, увући главни оптички кабл капацитета 96 влакна. Кабл ће се користити као главни преносни медиј цјелокупне информацион...
	Центар за одржавање и контролу саобраћаја (ЦОКС) ове дионице аутопута, планиран је испод објекта наплате путарине у Омарској. Из овога центра ће се управљати цјелокупном опремом и системима на аутопуту.
	Да би сви инсталирани системи били повезани са центром управљања овим пројектом се предвиђа полагање два кабла са 96 нити од ЦОКС-а, један се полаже у смјеру опадајуће стационаже, према чвору Куљани, а други у смјеру растуће стационаже, према чвору Пр...
	Овим пројектом су, осим главног оптичког кабла, предвиђени и оптички каблови за прикључење објеката наплатних мјеста (СНП Куљани, СНП Омарска, СНП Приједор), објекте ЦОКС-а, каблови за све портале динамичке сигнализације, видео надзора и метеоролошких...
	На овај начин сви системи аутоцесте ће бити повезани са центром управљања и контроле саобраћаја.
	За задовољење потреба према плану веза, одабран је неметални кабл капацитета 96 једномодних влакана, својстава према препоруци ITU, G.652.-D, предвиђених за рад на таласним дужинама 1300 и 1550 nm.
	Oпис техничког рјешења
	Кабл се увлачи у једну празну цијев кабловске канализације. У почетним и крајњим кабловским окнима оставља се потребна дужина за спајање оптичког кабла са претходним и наредним дионицама.
	Телекомуникациона канализација се састоји од PEHD цијеви 6 x ∅50 mm за основни правац и од PEHD цијеви 4 x ∅50 mm за одвојке са главне трасе до објеката наплате путарине. PEHD цијеви су прилагођене технологији упухивања компресованог зрака за полагање...
	Осим PEHD цијеви, ТК канализацију чине кабловски шахтови који се користе за настављање и одграњавање ТК каблова. Размаци шахтова су cca 500 m, уз изузетке у удаљености због одграњавања. Кроз шахтове су цијеви проведене непрекинуто. У појединим шахтови...
	Равни и рачвасти наставци на оптичком каблу се уграђују у кабловским окнима према плану полагања кабла. Резерве оптичког кабла су уз наставке са обје стране у дужини од 25 m. На свим прикључним оптичким кабловма, такође се остављају резерве у дужини 1...
	Наставци ће се изводити методом „на шлиц“ са издвајањем само потребних нити, без пресијецања преосталих нити главног оптичког кабла. На овај начин формирана мрежа оптичких каблова омогућава потребну флексибилност и повезивање појединих система на глав...
	Избор трасе оптичког кабла
	Траса оптичког кабла је детерминирана трасом кабловске канализације. Предметне оптичке каблове треба положити у цијеви PEHD ∅50 mm и ∅40 mm чији су крајеви у окнима непрекинути, осим на мјестима израде наставака.
	Избор капацитета главног оптичког кабла
	На основу захтјева свих комуникационих система аутопута кабл се користи на сљедећи начин:
	•       влакна 1 – 16      СОС систем,
	•       влакна 17 - 24      везе за ЦОКС-е,
	•       влакна 25 – 30    наплата и ИП телефонија,
	•       влакна 30 - 36     ТК прикључци објеката,
	•       влакна 37 – 48     Видео систем,
	•       влакна 49 - 60      СДУ – систем даљинског управљања,
	•       влакна 61 – 72    Саобраћајно - информацони систем,
	•       влакна 73 – 96     Резерва.
	На основу дефинисаног плана веза одабран је оптички SM кабл са 96 влакана.
	Избор типа главног оптичког кабла
	Предвиђа се коришћење мономодног оптичког кабла без металних елемената са омотачем од полиетилена за полагање дуж цијеле трасе кроз PEHD цијев Ø 50 mm.
	Оптички кабл са неметалним растеретним елементом је за 30% лакши од кабла са металним растеретним елементом, што олакшава руковање, а поготово увлачење у цијеви упухивањем што има знатне предности у односу на остале методе полагања оптичких каблова је...
	Иначе ова врста кабла се најчешће употребљава због своје особине да је потпуно неосјетљива на електро - магнетне утицаје што је веома погодно за примјену на мјестима са израженим атмосферским пражњенима као и у близини електрификованих пруга и далеков...
	Главни   оптички   кабл   је   неметални   увлачни   кабл   са   96   влакна, конструкције SM 03 96xII/IIIx0,36/0,24x3,5/17 CMAN својстава према препоруци ”ITU”, G.652-D, као на слици.
	Конструкција кабла:
	-     оптичко влакно мономодно 9/125 mm,
	-     примарна заштита, акрилат пречника 0,25 mm,
	-     секундарна заштита, цјевчица пречника 2,0 mm,
	-     испуна –полиетилен пречника 2,0 mm,
	-     централни растеретни елемент, стакло – епокси,
	-     растеретни елемент у слоју од арамидних влакана,
	-     пуњење кабла одговарајућом водонепропусном масом,
	-     појасна изолација, траке од полиестера,
	-     спољашњи плашт, полиетилен d = 2 mm.
	Климатске и механичке каректеристике оптичког кабла:
	-     температурни опсег експлоатације:                     -20o ÷ +50oC,
	-     температурни опсег складиштења:                     -20o ÷ +50o C,
	-     температурни опсег инсталирања:                        -0o  ÷ +40o C,
	-     минимални пречник савијања кабла:                     20x пречник кабла,
	-     стандардна дужина:                                             2000m (-0% ÷ +10%),
	-     макс. дозвољена вучна сила:                              1500 N.
	Кабл се испоручује намотан на добош и потребно је да су му оба краја слободна за испитивање и заштићена термоскупљајућим капама.
	За тип SM O3 макс. Вучна сила је 1500 N, а минимални промјер савијања 20 D, промјер кабла 14,2 mm, а тежина 175 kg/km.
	За повезивање наплатних рампи Куљани, Омарска и Приједор, са главним оптичким каблом, користити кабл капацитета 12 влакана конструкције SM 03 12xII/ IIIx0,36/0,24x3,5/17 CMAN карактеристике влакна G.652.-D (I.T.U.).
	ЗTo connect SOS, video surveillance equipment, variable traffic signaling system, substations and lighting cabinets with the main optical cable, use a cable with a capacity of 6 fibers contruction SM 03 6xII/ IIIx0,36/0,24x3,5/17 CMAN.
	Пројектовани оптички кабл предвиђен је за рад у II и III оптичком прозору (од 1300/1550 nm).
	Кабл има повећану механичку отпорност на попречно оптерећење, пуњен је петролатном масом која спречава уздужно продирање воде у кабл.
	Напомена:    Линијски уређаји нису предмет овог пројекта.
	У поглављу под насловом “Контрола карактеристика преноса”, дат је прорачун пригушења, чији резултат даје релевантне податке за одабир преносног система.
	Увођење оптичких каблова у објекте и разводне ормаре на траси
	Оптички каблови се уводе у објекте на траси (СНП-ове и ЦОКС) кроз кабловску канализацију, предвиђену од прикључних кабловских окана до објеката. У близини објеката налазе се шахтови. Од шахта кроз PEHD цијеви каблови се уводе у објекат. На успонским д...
	За планиране разводне ормаре разних система на аутопуту, оптички каблови се такође полажу од прикључних кабловских окана, кроз планирану ТК канализацију, до ормара. Унутар ормара кабл треба да буде причвршћен на одговарајући начин, а цијеви ТК канализ...
	Kонтрола карактеристика преноса
	Контрола преносних карактеристика извршена је према препоруци CCITT-a G.957.D.
	Прорачун пригушења - 1.310 nm
	Оријентациони прорачун пригушења дионица према Приједору и Куљанима за таласну дужину 1310 nm и влакно G.652 дат је сљедећом таблицом, респективно:
	Прорачун пригушења - 1.550 nm
	Оријентациони прорачун пригушења дионица према Приједору и Куљанима за таласну дужину 1550 nm и влакно G.652 приказан је у сљедећој таблици, респективно:
	Значење скраћеница из горњих таблица је сљедеће:
	A (lok)              Пригушење линијског оптичког кабла
	A (okon)           Пригушење конектора на ОРАЗ-у (оптичком раздјелнику)
	A (on)              Пригушење споја у наставку линијског кабла
	A (rez)              Резерва
	Контрола преносних карактеристика извршена је према нацрту препоруке I T U G. 957.D Контрола максималног расположивог пригушења регенераторске дионице није предметом овог пројекта због непознатих података о (произвођачу аналогних и дигиталних мултипле...
	Task and purpose of the project
	The subject of this documentation is the laying of the optical cable in the previously installed PEHD pipes for the cable sewer. This cable will be used as the main transmission medium of the entire information and communication infrastructure of the ...
	Introduction
	On the route of the highway, from the Kuljani intersection, through the Omarska intersection, all the way to the Prijedor intersection, it is necessary to pull the main optical cable with a capacity of 96 fibers into the TC sewer pipe PEHD ∅ 50 mm. Th...
	The Center for Traffic Maintenance and Control (MTCC) of this section of the highway is planned under the toll collection facility in Omarska. From this center, all equipment and systems on the highway will be managed.
	In order for all installed systems to be connected to the control center of this project, it is planned to lay two 96-strand cables from MTCC, one in the direction of descending stationing, towards the Kuljani intersection, and the other in the direct...
	In addition to the main optical cable, this project also envisages optical cables for connecting toll booths (TCS Kuljani, TCS Omarska, TCS Prijedor), MTCC facilities, cables for all portals of dynamic signaling, video surveillance and meteorological ...
	In this way, all highway systems will be connected to the traffic management and control center.
	To meet the needs according to the connection plan, non-metal cable, capacity 96 single mode fibres is selected, as recommended by ITU, G.652-D, foreseen for work on wave lengths 1300 and 1550 nm.
	Description of technical solution
	Cable is inserted into one empty pipe of cable canalization. The required length is left in the initial and final cable shafts for connecting the optical cable with the previous and next sections.
	Telecommunication canalization comprises of PEHD pipes 6 x ∅ 50 for the main direction and of PEHD pipes 4 x ∅ 50 for separations from the main route to the buildings of toll collection. PEHD pipes are adjusted to the technology for compressed air „bl...
	In addition to PEHD pipe, TC canalization includes cable shafts, used to joint and separate TC cables. Distance between shafts is about 500m, with exceptions at a distance due to branching. Through the shafts the pipes were conducted uninterruptedly. ...
	Flat and forked splices should be realized in cable shafts according to cable laying plan. Optical cable reserves are on both sides of splice in length of 25 m. On all connecting optical cables, reserves of 10 or 25 m in length are also left.
	Splices should be realized with “zip” with extraction of necessary fibers, without cutting the remaining strands of the main optical cable. Optical cables network formed like described enables flexibility and connecting of certain systems on main opti...
	Selection of optical cable route
	The route of the optical cable is determined by the route of the cable sewer. Optical cables should be pulled inside PEHD ∅50 mm and ∅40 mm and whose endings are continous, except at the points of splices production.
	Selection of main optical cable capacity
	According to the requirements of all communication systems at the motorway, the cable is used as follows:
	 fibres 1 – 16       SOS system
	 fibres 17 - 24          Connections to Traffic maintenance and control centre (MTCC)
	 fibres 25 – 30       Toll system and IP telephone system
	 fibres 30 - 36       TC connections of the building / facility
	 fibres 37 – 48      Video system
	 fibres 49 - 60       SDU – remote control system
	 fibres 61 – 72      Traffic – information system
	 fibres 73 – 96      Reserve
	Based on the defined plan of connections, optical SM cable with 96 fibers is selected.
	Selection of main optical cable type
	Use of single mode optical cable without metal elements, with polyethylene coating is planned to be laid along the entire route through PEHD pipe Ø 50mm.
	Optical cable with  non-metal discharge element is  30% lighter than the  cable with  metal discharge element, which simplifies the handling, particularly »blow in« installation into the pipe, which has significant advantages in relation to other meth...
	However, this type of cable is most frequently used due to its characteristics of being completely insensitive to the electro magnetic impact, which is very favourable for use in places with expressed atmosphere discharges, as well as near electrified...
	Main  optical  cable  is  non-thermal  inserting  cable  with  96  fibres,  construction  SM  03 96xII/IIIx0,36/0,24x3,5/17  CMAN  of  features  as  recommended  by  “ITU“,  G.652-D,  as presented in the picture.
	Cable construction:
	- Optical fibre, single mode 9/125 mm,
	- Primary protection, acrylate, diameter 0,25 mm,
	- Secondary protection, pipe diameter 2,0 mm,
	- Filling – polyethylene diameter 2,0 mm,
	- Central discharge element, glass – epoxy,
	- Discharge element in layer of aramide fibres,
	- Cable filling with appropriate water proof mass,
	- Belt insulation, polyester strips,
	- Exterior mantle, polyethylene d = 2mm.
	Climate and mechanical characteristics of optical cable:
	- Temperature range of exploitation:                  -20o ÷ +50oC,
	- Temperature range of storage:                        -20o ÷ +50o C,
	- Temperature range of installation:                   -0o  ÷ +40o C,
	- Minimum diameter of cable splice:                    20x cable diameter,
	- Standard length:                                                 2000m (-0% ÷ +10%),
	- Maximum allowed traction force:                       1500 N.
	Cable is supplied winded up on drum, with both ends loose for testing purposes and protected by thermo-shrinking caps.
	For type SM O3 max traction force is 1500 N, and minimum bending diameter 20 D, cable diameter 14,2mm, and weight 175 kg/km.
	To connect the toll ramps Kuljani, Omarska and Prijedor with the main optical cable, cable with 12 fibres, construction SM 03 12xII/ IIIx0,36/0,24x3,5/17 CMAN fibres features G.652-D. (I.T.U.) is used.
	To connect ERT, video surveillance equipment, changeable traffic signalization system with the main optical cable, the cable with 6 fibres, construction SM 03 6xII/ IIIx0,36/0,24x3,5/17 CMAN is used.
	The designed optical cable is foreseen for work in II and II optical window (1300/1550nm).
	The cable has the increased mechanical resistance to cross load; it is filled with petrolate mass, which prevents vertical outbreak of water into the cable.
	Note: Linear devices are not the subject of this Main Design.
	In the chapter titled "Control of transmission features", calculation of muffling is   presented, and the result gives relevant data for selection of the transmission system.
	Installation of the optical cables to the objects/facilities at the route
	Optical cables are introduced into facilities on the route (TCSs and MTCC) through the cable sewer, provided from the connecting cable shafts to the facilities. There are shafts near the buildings. From the shaft through the PEHD pipes, cables are int...
	For planned distribution cabinets of various systems on the highway, optical cables are also laid from the connecting cable shafts, through the planned TC sewer, to the cabinets. Inside the cabinet, the cable should be fastened in an appropriate way, ...
	Control of transmission features
	Control of transmission features is done according to the recommendations of CCITT G.957.
	Calculation of muffling - 1.310 nm
	The approximate calculation of the attenuation of the sections to the Prijedor and Kuljani for the wavelength 1310 nm and fiber G.652 is given in the following tables, respectively:
	Calculation of muffling - 1.550 nm
	The approximate calculation of the attenuation of the sections to the Prijedor and Kuljani for the wavelength 1550 nm and fiber G.652 is given in the following tables, respectively:
	Definitions for abbreviations used in the tables above are:
	A (lok)  Muffling of linear optical cable
	A (okon)  Muffling of the connector at ORAZ (optical distributor)
	A (on)  Muffling of the connector at the linear cable joint
	A (rez)  Reserve
	Control of the transmission features is done according to the drawing, recommended by I T U G. 957.D. Control of maximum available muffling of regenerator route is not the subject of this Main Design, due to unavailable data on producer of (analogue a...


	4.2    Полагање Опричког Кабла/ Optical Cable Installation
	Oпште
	Радови предвиђени овим пројектом морају бити изведени квалитетно према важећим техничким прописима од стране овлашћених изводјача са опремом израђеном и атестираном према техничким прописима за дотичну опрему. Радови морају да се изведу у што краћем в...
	Извођач радова је обавезан да се придржава услова и сагласности добијених и уложених у пројекат. Свака измјена мора претходно бити одобрена и потписана од стране пројектанта. За сва непридржавања пројекта приликом изводјења радова изводјач сам сноси о...
	Извођач радова мора да се придржава закона о обезбјеђењу заштите на раду, а такодје је у обавези да примјењује заштитне мјере које су дате у прилогу овог пројекта.
	Извођач је обавезан да води грађевинску књигу и грађевински дневник а исти мора бити редовно овјераван од надзорног органа који води објекат.
	Посао треба да се организује тако да тече без застоја. Само правилном организацијом посла исти ће се завршити у одређеном року а посао се не смије почињати ако сав материјал није претходно обезбјеђен.
	Прије почетка радова обавеза извођача је да упозна све заинтересоване који имају инсталацију на траси о почетку радова и стално сарађивати са њима како не би дошло до оштећења истих.
	Обавеза извођача је да правилно обиљежи градилиште како би се избјегле несреће. На градилиште довозити само каблове и материјал који ће се употребити током дана. На путу се не смију остављати возила и опрема, а ако је то неизбјежно иста морају бити об...
	За транспорт јавним путевима обезбиједити саобраћајну полицију уколико извођач сматра да би саобраћај могао бити угрожен. Извођач је обавезан да обезбиједи простор на који треба да ускладишти каблове према редослиједу полагања и да се кабловима може п...
	Приликом преузимања каблова и прибора од инвеститора или из фабрике извођач треба да изврши контролу каблова на бубњевима визуелним прегледом и мјерењем оптичким мјерачем снага на свим влакнима кабла и прибора прегледом испоручених количина.
	Извођач радова је обавезан приликом полагања и монтаже оптичког кабла да се придржава Упутства о полагању и монтажи оптичких каблова ПТТ Вјесник бр. 4/89, Измјена и допуна Упутства о полагању и монтажи оптичких каблова. Упутства о мјерењима на телеком...
	Полагање оптичких каблова се у општем случају врши истим методама које се користе и код класичних каблова с металним проводницима, уз уважавања специфичности везаних за саме оптичке каблове, као што су:
	- гранично истезање оптичког влакна од свега 1% у односу на 20% код каблова са бакарним проводницима,
	- осјетљивост на велике вучне силе,
	- oптичка влакна не смију бити изложена трајном истезању, као ни периодичном односно цикличном савијању,
	- оптички каблови имају много мањи пречник, мању тежину (нпр. за исти за исти преносни капацитет потребно је свега 30 g/km стакла у односу на 25 kg/km бакра) због чега се по правилу и производе у већим фабричким дужинама.
	Настоји се да се положе велике дужине оптичког кабла јер свако спојно мјесто проузрокује:
	- додатно пригушење на спојном мјесту,
	- скуп спојни материјал и рад,
	- скупу и непрактичну технологију полагања оптичког кабла (није исто извршити једнократно полагање дужине од нпр. 2000 m, или то исто извести у нпр. 4 узастопне фазе).
	Зато се настоји да се поједине дионице тако пројектују и изведу да се достигне максимална дужина, односно економичност полагања. Проблеми који се ту појављују су искључиво проузроковани технологијом повлачења и увлачења, тј. полагања кабла.
	Упухивање оптичког кабла у PEHD цијев
	Грађевински пројекат кабловске ТК канализације предвиђа полагање PEHD цијеви непрекинуто кроз окна тако да ће се цијеви резати само у окнима гдје се предвиђа настављање кабла и остављање резерве оптичког кабла.
	На мјестима гдје кабл улази у PEHD цијев, ради спречавања улажења воде у цијев, треба извести бртвљење топлоскупљајућом цијеви, тип МWТМ 63/19 или сл.
	Допуштена температура околине при полагању кабла лежи у распону од 0  C до + 50  C током складиштења, и експлоатације од -20  C до +50  C.
	Прије почетка увлачења требају се извршити све припреме које ће осигурати нормалне радне услове, и то:
	- оградити мјесто рада,
	- поставити прометне знакове,
	- скинути поклопце са окна,
	- контролирати евентуалну присутност плина,
	- очистити окна,
	- провјерити проходност цијеви.
	Испитивање проходности цијеви се врши пропухавањем спужвице и калибратора, који се састоји од кожнатог чепа и металног вијка. Може се такође користити и калибратор са одашиљачем, помоћу којег се, у случају застоја, може тачно лоцирати мјесто на којем ...
	Техничким рјешењем се предвиђа техника упихивања оптичког кабла у постављену PEHD цијев која је црне боје, вањске глатке стране, а унутрашње спирално ужљебљена због смањења коефициента трења компресованог зрака. Наиме, у том случају уздужна напрезања,...
	То је поступак који користи комбинацију веома слабог механичког потиска и струју компримираног ваздуха, која се великом брзином креће дуж кабла. Ваздух се упухује у цијев која спроводи кабл и служи му као омотач.
	Уређај за упухивање каблова се састоји из три основна дијела:
	1. улазна комора,
	2. погон кабла и
	3. издув ваздуха.
	Цијев компресора се прикључује на улазну комору која, захваљујући одговарајућем облику, спроводи ваздух ка унутрашњости цијеви. Погон кабла се састоји од пнеуматског мотора који покреће четири комплета ваљака који потисну силу преносе на кабл. Овом по...
	Остале методе провлачења оптичких каблова кроз ПЕ цијеви су:
	- метода директног провлачења, која захтијева вучну машину са сајлом,
	- метода провлачења помоћу пнеуматског метка, као и
	- ручно провлачење.
	Најзначајније силе које дјелују на кабл су:
	- сила трења - Fw,
	- вучна сила на каблу - Ft,
	- потисна сила – Fd.
	Без обзира на методу која се примјењује, битно је нагласити да се при провлачењу никако не смије прекорачити:
	- дозвољена вучна сила која за овдје изабране каблове износи 1500 N,
	- максимално дозвољени пречник савијања који износи 20 пречника оптичког кабла.
	На мјестима израде наставака оставити по 25 m резерве кабла са обје стране, а ров проширити како би се она могла смотати. У проширеном рову, након израде наставка, формирати резерву кабла и све заштити бетонским плочама.


	4.2    Optical Cable Installation
	General
	Labour foreseen by this Main Design must be performed in a quality manner, according to the valid technical regulations, by the authorized contractors, using the equipment made and certified according to technical regulations pertaining to such equipm...
	The contractor is obliged to comply with terms and agreements obtained and inserted into the Main Design. Any change must be previously approved and signed by the designer. Any damage caused due to the non-compliance with the Main Design during the pe...
	The contractor must comply with the law on protection at workplace, as well as the fire protection measures presented in the attachment of this Main Design.
	The contractor is obliged to keep the construction book and construction ledger, which need to be regularly verified by the supervisory body responsible for the construction site.
	The work needs to be organized in such a manner to go smoothly, without any delays. Only proper organization of work will ensure its completion within the agreed deadline, and the work must not be started unless all the material is previously provided.
	Prior to the commencement of the labour, the contractor is obliged to introduce all the interested stakeholders, who have installations at the route, about the commencement of labour and must constantly cooperate with them to avoid eventual damages on...
	The contractor is obliged to properly mark the construction site to avoid accidents. Only cables and material to be used during the day should be supplied to the construction site. Vehicles and equipment must not be left at the road, and if it is nece...
	For transport on public roads, traffic police should be provided, if the contractor finds that traffic could be jeopardized. Contractor is obliged to provide premises where the cables could be stored, according to the laying sequence, and that the cab...
	During collection of cables and tools from the investor or from the factory, the contractor needs to perform control of cables on drums visually and to measure by optical counter the
	power at all cable fibers as well as tools by the assessment of the supplied quantities.
	Contractor is obliged during laying and installation of optical cable, to comply with the Guidelines on laying and installation of optical cables PTT Gazette number 4/89, Changes and addenda to the Guidelines on laying and installation of optical cabl...
	Laying the optical cables is generally done by the same method as used for classic cables with metal conductors, respecting the specific features related to the same optical cables, such as:
	- border stretching of optical fiber 1% in relation to 20% at cables with copper conductors,
	- sensitivity to strong traction forces,
	- optical fibers must not be exposed to permanent stretching, nor to periodical, in fact cyclic splice,
	- optical cables have smaller diameter, smaller weight (e.g. for the same capacity, 30 g/mk glass is needed in relation to 25 kg/km copper) due to which, by the rule, they are produced in bigger industrial lengths.
	The efforts are made to lay the long optical cables, because every connection spot causes the following:
	- additional muffling at the connection spot,
	- expensive connection material and labour,
	- expensive and not practical technology of optical cable laying (it is not the same to do single laying of the length of about 2000m, or to do the same in 4 consequent phases).
	Therefore, certain routes are designed and made in such a way to achieve maximum length, in fact efficiency of the laying. Problems that occur are exclusively caused by the insertion technology, in fact cable laying technology.
	“Blow-in” installation of optical cable to PEHD pipe
	Construction Main Design for cable TC canalization foresees laying of PEHD pipes continuously through shafts, so that the pipes will be cut only in shafts, where cable joints are planned, as well as spare lengths of optical cable.
	In spots where the cable enters PEHD pipe, to prevent water breakthrough into the pipe, sealing should be done by using thermo-shrinking pipe, type MWTM 63/19 or similar.
	Allowed environmental temperature during cable laying ranges from 0  C to + 50  C during storage, and during exploitation from -20  C to +50  C.
	Prior to commencement of the installation, all the preparatory works need to be done, ensuring the normal work conditions, such as:
	- fencing of the workplace,
	- placement of traffic signs,
	- removal of lids from shaft,
	- control of eventual presence of gas
	- cleaning of shafts,
	- control of pipe permeability.
	Control of pipe permeability is done by airing of sponge and calibrator, comprising of leather seal and metal screw. Calibrator with the transmitter may also be used, which, in case of break, may exactly locate the place of break during installation. ...
	Technical solution foresees technique of optical cable “blow in” installation into PEHD pipe of black colour, smooth outside and spirally curved inside of the pipe, due to decreased coefficient of compressed air friction. However, in that case, longit...
	It is a procedure using combination of very weak mechanical pressure and current of the compressed air, moving with a great speed along the cable. Air is blown into the pipe, which conducts the cable and serves as the cable coating.
	Device for cables “blow-in” installation includes three main parts:
	1) entry chamber,
	2) cable power and
	3) air exhaust.
	Compressor pipe is connected to the entry chamber which, thanks to the appropriate shape, conducts the air towards the pipe interior. Cable power comprises of pneumatic engine, which moves four sets of rollers, which transmit the pressing force to the...
	Other methods of optical cable installation through PE pipes are the following:
	- direct installation method, requiring traction machine with wire,
	- installation method with pneumatic bullet, as well as
	- manual installation.
	The most important forces affecting the cable:
	- friction force - Fw,
	- traction force at cable - Ft,
	- pressing force - Fd.
	Blow-in length is determined by its validity moment:
	Fω = Ft + Fd
	Friction force in flat pipe
	Fω = m ⋅ L ⋅ g ⋅ µ
	Friction force in bended pipe
	F 2 = F1⋅ eµ ⋅α
	F2 - traction force by which the cable is installed through the curve
	F1- remaining force after deduction of the friction force before the curve
	µ - friction coefficient
	α - curve angle expressed in radians.
	Friction force in curve
	Fω = F 2 − F1 = (eµ ⋅α−1) F
	Traction force influencing the cable
	and:
	Du - inside pipe diameter,
	dk - outside cable diameter,
	Pc - over-pressure of air at the beginning of pipe (bar),
	L   - distance from the beginning of pipe (m),
	T   - pipe length (m).
	Regardless the applied method, it is important to note that during the installation, the following must not be exceeded:
	- allowed traction force for the selected cables in this case totals 1500N,
	- maximum allowed splice diameter is 20 diameters of optical cable.
	At the spots of joints construction, leave 25 m reserve cable from both sides, and expand the ditch to place the spare cable. In the extended ditch, after joint construction, establish a cable reserve and protect it all with the concrete plates.

	Пети Део  Систем  Наплате Путарине/ Toll Collection System
	5.1   Опис функције
	Функционална архитектура на централном нивоу

	Наплата путарине
	5.1 Function description
	In the payment system, there are three functional levels:
	• traffic strip level,
	• Toll collection level and
	• Central level.
	Level Organization Of Payment System Payments, including the sale of electronic toll collection points (etc.) - OBU (on board) Network devices, as part of the payment system and payment system.

	5.2    Опис производа /  Product description
	1. Подсистем за аутоматску категоризацију возила.
	1、 Vehicle automatic categorization subsystem.
	2. Kamera za snimanje registarskih oznaka vozila./ Camera for recording   vehicle registration marks.
	3.  Енп антена са каблом и носилац./ Enf antenna with cable and carrier.
	4. Компјутер, регулатор саобраћајне траке са оперативним системом и серијском картицом./ Computer, traffic tape controller with operating system and serial card.
	5.  Индуктивни детектор петље/电感环探测器。
	6. Жута блиц, електроника/ Yellow flash, electronics.
	7. сто / Operating table
	8. Enc risc_je mašina za doziranje
	9.  Проверите потврђивање / Check the confirmation
	10. Štampač priznanica  / Printer
	11. ЦОДЕР БАР КОДОВИ/  Reader bar codes
	12. Електромеханичка баријера (рампа) са ултразвучним сензором/ Electromechanical barrier (ramp) with ultrasonic sensor.
	13. Опрема променљиве сигнализације/ Equipment of variable signaling
	14. Спољна интерфон јединица/ External intercom unit
	15. УПОЗОРЕЊЕ Светла путарина/ The warning light of the toll hut
	16. Ормарић за напајање/ Power cabinet
	17. Сервер за наплату путарине/ Toll station server
	18. Радна станица/ work station
	19. Ласерски штампач /   Laser printer
	20. Софтвер за наплату путарине/  Software for a toll station
	21. Подсистем радних сати, систем присуства/Podsystem of working hours, a system of presenc
	22. Камера за видео надзор/ Video Supervision Camera
	23. Променљива ЛЕД сигнализација, 1600к800 мм/ Variable LED signaling, 1600k800 mm
	24. Променљива ЛЕД сигнализација, 800К800 мм/ Variable LED signaling, 800k800 mm
	25. Ручна конзола/ Hand console
	26. Сервер базе података/ Database server
	27. Апликација / РПТ серве/ Application/Rpt Server
	28. сталак (све укључено)/ Rack (all included)
	29.  Пребацивање/ Switch.
	30. ГПС је САТ/   GPS sat
	31. Skladištenje
	32. Орацле Стандард Едитион 2 12цр 2/ Oracle Standard Edition 2 12cR 2
	33.  Орацле Веблогиц Стандардно издање 2 (Процесор)/ Oracle Veblogic Standard Edition 2 (procesor)
	34. Орацле Бисе 1 (Н уп)/ Oracle BISE 1(N UP)

	Шести Део  Интелигентни Транспортни Системи/ Part 6 Smart Transportation System
	6.1.  УВОД
	У циљу бољег искоришћења капацитета саобраћајне мреже, побољшања општих перформанси саобраћајног система у свим стањима, као и подизања нивоа безбедности саобраћаја, користе се напредни управЉачки системи за надгледање, контролу и управљање саобраћајн...
	Центар за одржавање и контролу саобраћаја налази се у оквиру комплекса у непосредној близини петље Омарска.
	Концепт ИТС система обухвата у оквиру јединствене платформе интегрисане системе за: надгледање саобраћаја, управљање променљивом саобраћајном сигнализацијом ВМС-овима, контролу брзине и намену коришћења саобраћајних трака, утврђивање временских услова...

	6.2   Центар За Контролу И Управљање Саобраћајем
	Интелигентни Транспортни Систем (ИТС) омогућава централно управљање на аутопутевима, побољшава саобраћајни проток на мрежи, обезбеђује ефикасну контролу саобраћајних прекршаја, омогућава бољу и бржу реакцију саобраћајног система у случају инцидентних ...
	ИТС систем обухвата, у оквиру јединствене платформе, интегрисане системе за управљање саобраћајем на аутопуту.
	6.3   Интелигентна Увод За СаобраЋАЈНу Опрему/ Intelligent Introduction for Traffic Equipment
	35. СОС телефон (ИП)/ SOS phone (IP)
	36. ДИСАТРИАЛ Централна јединица/ Dispatrial Central Unit
	37. ИП ПТЗ Камере/ IP PTZ Camera
	38. Камера за препознавање/ Recognition Camera
	39. Камера за откривање ситуација инцидента/ Camera for detecting incident situations
	40. Сервер за откривање инцидента/ Incident detection server
	41. Системски систем видео надзора/ Video surveillance System Server
	42. Мрежни видео снимач/ Network Video Recorde
	43. Графичка радна станица/
	44. Софтвер за управљање видео записима/ Video Management Software
	45. 8К ЛЦД 55 "Видео зид/8K LCD 55 "Video Wall
	46. Променљиви саобраћајни знакови (1250К1250 мм)/  Variable traffic signs (1250k1250mm)
	47. Променљиви саобраћајни знакови (1250 * 1550 мм)/ Variable traffic signs (1250 * 1550mm)
	48. Приказ информација (1400 * 5600 мм)/ Information display (1400 * 5600 mm)
	49. Контролор саобраћаја за променљиве саобраћајне знакове/ Traffic controller for variable traffic signs
	50.  Путописник/ Travel controller
	51. Метеоролошки сензори/ Meteorological sensors
	52. Систем за откривање вангабаритних и преоптерећених возила / System for detecting oversized and overloaded vehicles
	53. Софтвер за управљање саобраћајем/ Traffic Management Software
	54. 54. Интеграциони софтвер/ Integration software
	55. Централни систем управљања сервером/ Central management system server
	56. Радна станица оператера/ Operator workstation
	57. Рацк Орман 19 "42У 1200 * 800 мм/ Rack orman 19" 42U 1200*800 mm
	58.  УПС 8000ВА са батеријама/ UPS 8000VA with batteries
	59. Централ Свитцх/ Central Svitch
	60. Industrijski prekidač
	61. 1000Басе-КС СФП ЛКС/1000Base-Ks SFP LKS
	62. 1000Басе-КС СФП Ек/1000BASE-KS SFP ex
	63. Заштитни зид/ Protective wall
	64. Јединствени систем управљања кишобраном/ Unique umbrella control system
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	7.1   ТЕХНИЧКИ ОПИС
	7.1.1   Технички Опис Средњенапонског Напајања Електричном Енергијом Потрошача На Аутопуту
	За потребе напајања електричном енергијом потрошача на планираној дионици аутопута, предвиђена је изградња нових 20/0,4 kV трансформаторских станица, као и полагање 12/20 kV кабловских водова.
	Трафостанице 20/0,4 kV ће бити лоциране у центрима потрошње на аутопуту (расвјета петљи, наплатне рампе, потрошња система аутопута). Пројектном документацијом предвиђа се изградња укупно осам трансформаторских станица и то:
	 ТС 20/0,4 kV „Чвор Куљани“, снаге 50 kVA,
	 ТС 20/0,4 kV „СНП Куљани“, снаге 100 kVA,
	 ТС 20/0,4 kV „Ивањска“, снаге 50 kVA,
	 ТС 20/0,4 kV „Одмориште Бистрица“, снаге 50 kVA,
	 ТС 20/0,4 kV „СНП Омарска“, снаге 100 kVA,
	 ТС 20/0,4 kV „ЦОКС“, снаге 250 kVA,
	 ТС 20/0,4 kV „Трнопоље“, снаге 50 kVA и
	 ТС 20/0,4 kV „СНП Приједор“, снаге 160 kVA.
	На крајевима предметног обухвата предвиђена су кабловска окна за повезивање СН каблова и прикључење на СН мрежу, и то са двије стране, код чвора Куљани и код чвора Приједор. На тај начин напајање планираних трафостаница ће бити реализовано двострано, ...
	Предмет овог пројекта је полагање СН кабла од TС 110/20 kV “Приједор 1”, односно напајање са стране Приједора. Кабл се полаже до кабловског окна КО-5, позиционираног на прикључној саобраћајници чвора Приједор.
	Електроенергетско напајање ТС 20/0,4 kV ће се извести новим 12/20 kV кабловским водом који ће се положити уз трасу саобраћајница, како је приказано у графичким прилозима. Кабловски вод извести ће се енергетским каблом 12/20 kV типа, XHE 49-A 3x(1x150/...
	Прикључак  енергетског  кабла  у ТС Приједор 1 ће се извршити на постојећу СН ћелију, помоћу одговарајућих адаптера за прикључење. У овој СН ћелији ће се формирати мјерно мјесто.
	Техничка документација на овој дионици  усклађена је са  важећим правилницима и нормама БиХ, важећим међународним нормама и постојећим техничким препорукама електропривредних компанија у БиХ.
	7.1.2   Основни Подаци О Кабловским Водовимa
	За  обезбјеђење  СН  напајања са ТС Приједор 1, планираних  трансформаторских станица  на предметној дионици аутопута потребно  је  остварити СН кабловску везу између ТС Приједор 1 и кабловског окна КО-5.
	СН кабловска веза ће бити израђене кориштењем стандардног кабла, тип XHE 49-A 3x(1x150/25 mm2); 12/20kV.
	Oсновни подаци предметне кабловске везе су:
	- Назив објекта: 12/20 kV подземни кабловски вод за напајање ТС 20/0,4kV
	лоцираних дуж аутопута
	- Почетна тачка: СН ћелија у ТС Приједор 1
	- Крајња тачка: кабловско окно бр. 5
	- Дужина трасе: 3.700 m
	- Дужина кабловског снопа: (3.700 m)+(5%) = 3.885 m
	- Укупна дужина кабла: 3 x 3.885 m = 11.655 m
	- Тип пројектованог кабла: XHE-49A, 3x(1x150/25 mm2);12/20 kV
	- Врста кабловске спојнице: Kабловска спојница за спајање једножилних каблова са    изолацијом од умреженог полиетилена (12/20 kV)
	- Врста кабловских завршница: Према опреми у постојећој СН ћелији у ТС Приједор 1.
	7.1.3   Основни Подаци О Кориштеном Каблу
	Сагласно свјетским стандардима и Техничким препорукама електродистрибутивних компанија у БиХ, у Пројекту се предвиђа употреба сљедеће врсте кабла:
	 тип XHE 49-A 1x150/25 mm2; 12/20kV; (N2XS(F)2Y- ознака према DIN VDE)
	са сљедећим техничким карактеристикама:
	1. XHE 49-A 1x150/25 mm2; 12/20kV:
	Називни напона кабла ...................................................... 12/20 kV Највиши напон мреже ....................................................... 24 kV
	Проводник .......................................................................... алуминијско уже 150 mm2
	Промјер проводника.......................................................... 14,5 mm
	Екран проводника.............................................................. полуводљиви слој на проводнику
	Врста изолације ................................................................. умрежени полиетилен
	Екран изолације................................................................. полуводљиви слој на изолацији
	Електрична заштита/екран............................................... бакарне жице пресјека 25 mm2
	Вањски плашт.................................................................... термопластични полиетилен
	Вањски промјер кабла ...................................................... 36 mm Називно струјно оптерећење земља/зрак....................... 345/375 A Струја кратког споја у проводнику .................................. 13,9 kA Активни отпор проводн...
	Допуштена сила потезања примјеном вучне стезаљке... Fd=nxSx30
	Минимални допуштени полупречник савијања................ R= 15xd (R=540 mm)
	Подужна маса кабла ......................................................... 1475 kg/km
	Начин полагања кабла ...................................................  у трокут
	7.1.4  Опис Трасе Сн Подземног Напојног Кабловског Вода И Прикључења На Трафостанице Тс 20/0,4 Kv
	Траса 12/20 kV кабловског вода који ће напајати трафостанице 20/0,4 kV на предметној дионици аутопута, који ће бити положен у систем кабловског рова пружа се уз постојеће саобраћајнце, како је то приказано на ситуационом нацрту.
	На дијелу трасе планирани СН кабл се укршта са путем и жељезничком пругом. На овом мјесту је предвиђено да се уради подбушивање, како се не би радиле корекције на овим инфраструктурним елементима.
	На мјестима гдје кабл пролази испод саобраћајница, планирано је постављање по двије цијеви PEHD Ø125 mm.
	Висинске и попречне диспозиције
	Према истраживању утицаја саобраћајног оптерећења на деформацију полиетиленских цијеви, које је провео Институт за цестоградњу у Münchenu, резултати су показали да код прекривне висине > 1,5 m, прометно оптерећење више не дјелује (извор: OKI - Окитен ...
	Усвојена је стога препорука да се цијеви до 600 mm промјера укопавају најмање 80 cm, а цијеви већег промјера 120 cm.
	Према томе, дубина рова за полагање цијеви кабловске канализације је стандардно 80 cm, при чему је узета у обзир дебљина подлоге од пијеска, те број редова цијеви.
	За пролаз цијеви испод цесте потребно је осигурати минималну висину надслоја изнад тјемена најгорње цијеви од минимално 50 cm.
	У  недостатку могућности осигурања довољног надслоја,  цијеви  треба  обложити  бетоном.
	Кабловска окна
	За повезивање планираног СН кабла са дионицом кабла на аутопуту, предвиђено је кабловско окно КО-5 (обухваћено другим пројектом). Окно је типско, унутрашњих димензија cca 92 x 102 x 72 cm. У зидовима су остављени отвори за пролаз каблова. Поклопац је ...

	7.1   ТЕХНИЧКИ ОПИС / TECHNICAL DESCRIPTION
	Осми Део  Систем Расвете
	8.1  Технички Опис
	Према препорукама „CIE“, а на основу позиције и значаја саобраћајнице усвојена је свјетлотехничка класа М1 за све дијелове петље.
	За расвјету се користе сљедећи типови свјетиљки:
	 АMPERA MIDI 32LEDs, називне струје 800 mA, 5236, снаге 78 W, неутрално бијеле боје свјетлости,
	 АMPERA MAXI 80LEDs, називне струје 700 mA, 5234, снаге 165 W, неутрално бијеле боје свјетлости,
	 AMPERA MIDI 64 LEDs, називне струје 900 mA, 5234, снаге 174 W, неутрално бијеле боје свјетлости,
	 AMPERA MAXI 128 LEDs, називне струје 900 mA, 5120, снаге 310 W, неутрално бијеле боје свјетлости.
	Свјетиљке су одабране тако да задовољавају прописане фотометријске параметре, имају висок степен искориштења и омогућавају једноставно одржавање. Сви мјеродавни параметри свјетиљки назначени су у техничкој спецификацији у склопу фотометријских прорачу...
	Напајање расвјете предметних саобраћајница предвиђено је прикључењем на новe разводнe ормарe расвјете RO-R1 и RO-R2. Напајање RO-R1 врши се са оближње трансформаторске станице помоћу кабла PP00-A 4x95 mm². Напајање RO-R2 врши се са оближње трансформат...

	8.2   ПоставЉАЊЕ Стубова И СвЈЕтиЉКи
	За расвјету предметне саобраћајнице предвиђено је постављање свјетиљки дуж свих кракова петље (двосмјерних и једносмјерних), како је то приказано на цртежима.。
	Расвјета се изводи уз кориштење конусних осмоугаоних стубова за расвјету саобраћајница. Свјетиљке типа AMPERA MIDI (174 W) постављају се директно на стубове висине 12 m, под нагибом свјетиљке од 5 . Свјетиљке типа AMPERA MIDI (78 W) постављају се дире...
	Висина постављања прикључне кутије (плоче) за напајање стубова је на висини 0,8 m.
	За расвјету се користе свјетиљке AMPERA MIDI и AMPERA MAXI, произвођача „Minel-Schreder“,, са ЛЕД изворима свјетлости. Кућиште AMPERA свјетиљки је израђено од алуминијума ливеног под притиском, а протектор од термички и механички отпорног равног стакл...
	Фотометријски прорачуни одговарају свјетиљкама AMPERA MIDI и AMPERA MAXI, произвођача „Minel-Schreder“. Уколико се користе друге свјетиљке, извођач је обавезан приложити фотометријске прорачуне за изабране свјетиљке којима ће се потврдити могућност њи...
	Рупе за темеље стубова расвјете копају се у облику квадратне призме. Темеље бетонирати са потребним отворима за увод каблова и за отицање воде. По завршеној монтажи свјетиљки и каблова, након 2-3 дана на стубовима се врши притезање свих матица и споје...

	8.3   Извор Напајања И Укључења Расвјете
	Напајање расвјете предметних саобраћајница предвиђено је прикључењем на новe разводнe ормарe расвјете RO-R1 и RO-R2. Напајање RO-R1 врши се са оближње трансформаторске станице помоћу кабла PP00-A 4x95 mm². Напајање RO-R2 врши се са оближње трансформат...
	Напајање свјетиљки врши се трофазно, с тим да се свака трећа свјетиљка прикључује на исту фазу. Свјетиљке дуж главног правца се прикључују се на двије фазе, наизмјенично, како је назначено у графичким прилозима.
	Кроз темељ стуба довести и поцинчану траку FeZn 25x4 mm за уземљење и исту повезати са стубом према графичком прилогу.Телеменаџмент систем – систем даљинског управљања и надзорa

	8.4   Опис Трасе И Начин ПолагаЊА Каблова
	Траса каблова за напајање расвјете је уз ивицу саобраћајнице, у зеленом појасу, односно у раздјелном појасу. На укрштањима са саобраћајницама каблови се штите PEHD цијевима. На сваком укрштању полажу се двије цијеви (једна цијев као резерва за потребе...
	Каблови за напајање који пролазе испод саобраћајница полажу се у заштитну PEHD Ø110 mm цијев. Паралелно се поставља и резервна PEHD цијев истог промјера.
	Кабл полагати у кабловски ров дубине 0,8 m (испод саобраћајнице 1,1 m). На дубини 40 cm у рову поставља се трака за упозорење, а на дубини 50 cm у рову поставља се PVC штитник кабла и трака FeZn 25x4 mm, као заштита од атмосферских пражњења.
	8.4.1  Технички Услови За ПолагаЊЕ Кабла
	Приликом радова на полагању каблова потребно се придржавати Препорука Електродистрибуције и упутства произвођача.
	Код полагања кабла у цијев или канал врло је важно пазити да се избјегну сва оштећења плашта кабла која могу настати вучењем кабла по оштром камењу или приликом увлачења у цијеви. Због тога је каблове неопходно развлачити са довољним бројем радника чи...
	Код утовара или истовара бубњева са каблом неопходно је радити са дизалицом или другим уређајима са циљем да се избјегне оштећење кабла на бубњу.
	Најнижа температура кабла са вањским плаштом од полиетилена при полагању као и за монтажу спојница и завршетака јесте до -5oC. За случај полагања при нижим температурама кабл претходно треба угријати струјом или загријавањем у топлој просторији 24 сата.
	Прије почетка одмотавања и развлачења кабла треба преконтролисати исправност заштитних капа на крајевима кабла, стање плашта кабла на вањским слојевима, постојање потенцијалног мјеста оштећења плашта кабла приликом одмотавања те опште стање бубњева са...
	Код полагања кабла у ров, потребно је направити постељицу на дну рова од пијеска. Дебљина те постељице треба да буде око 10 cm. Врло је важно користити пијесак са добром топлотном проводношћу, како би се обезбиједило добро хлађење каблова.
	Прије затрпавања каблова потребно је обавити:
	Испитивање положеног кабла,
	Снимити тачну трасу кабла, означити укрштања са осталим објектима, спојна мјеста, тачну дужину кабла.
	Након тога, каблови се заспу слојем пијеска дебљине око 10 cm, а затим поставе пластични штитници који треба да покрију цијели вод.
	При врху рова положити пластичну траку са натписом упозорења, те коначно потпуно затрпати ров.
	Кабловску трасу означити на терену помоћу бетонских стубића са одговарајућом металном плочицом на којој се налази ознака трасе кабла.
	Приближавање и укрштање са другим инсталацијама и објектима на траси
	Приближавање и укрштање са другим инсталацијама и објектима на траси је потребно извести према Препорукама Електродистрибуције и према условима наведеним у сагласностима надлежних комуналних и других предузећа и установа.
	Није дозвољено полагање енергетских каблова испод или изнад других подземних инсталација осим при укрштању. На мјестима укрштања електроенергетског кабла са другим подземним инсталацијама није дозвољено постављање кабловских спојница. Кабловске спојни...
	Укрштање са прометним путевима
	На мјестима пролаза испод путева, каблове заштитити помоћу пластичних цијеви одговарајућег промјера, положених на дубини од 1,1 m.
	Кабловску канализацију треба поставити према правилу окомито на осу саобраћајнице у правцу продужетка трасе кабла, а само изнимно допуштено је одступање од 30 . Кабловска канализација дужа је са сваке стране коловоза минимално по 0,5 m.
	Ако траса кабла пресјеца и пјешачки тротоар, те се наставља у зеленом појасу, тада треба кабловску канализацију завршити у зеленом појасу.
	Укрштање са водоводом  и канализацијом
	Минимални водоравни размак при паралелном полагању енергетског кабла и водовода треба бити 0,5 m. На мјесту укрштања, кабл може бити положен испод или изнад водовода, зависно о висинском положају цијеви, што се треба утврдити извођењем пробних попречн...
	Окомити свијетли размак између кабла и главног цјевовода мора износити најмање 0,3 m. Уколико је овај размак мањи потребно је енергетски кабловски вод заштитити од механичког оштећења постављајући га у заштитну цијев тако да је цијев дужа за 1 m са св...
	Укрштање са ПТТ кабловима
	Укрштање енергетских каблова са ТТ подземним кабловима треба извести, у правилу, под углом од 90 , а никако мањим од 45 , са окомитим размаком од 0,3 m.
	Ако се наведени размак не може одржати, каблови се на мјесту укрштања одвајају постављањем у заштитне цијеви.  Заштитне цијеви за енергетски кабл морају бити од добро водљивог материјала (нпр. жељезне), а за ТТ каблове од неводљивог материјала (бетонс...
	Укрштање са енергетским кабловима
	Код укрштања, електроенергетски каблови нижег напонског нивоа требају бити изнад каблова вишег напонског нивоа. Приликом полагања 20 kV каблова уз друге електроенергетске каблове потребно је постићи размак од 0,1 m.
	Спајање и завршавање каблова
	Спајања и завршавања каблова треба извршити одговарајућим кабловским прибором (кабловске спојнице, кабловске завршнице) који мора имати атест о извршеном испитивању. Монтажу кабловског прибора извршити искључиво према упутствима произвођача. Приликом ...
	1.1.1 8.4.2  Заштита Од Опасног Напона Додира И Атмосферског Пражњења
	Као заштита од индиректног напона додира аутоматским искључењем напајања користи се ТН систем (нуловање).
	Нулти проводници у каблу улаза, излаза и евентуалног одвојка биће пресовани у заједничку папучицу и залемљени, ради обезбеђења непрекидног вођења нуле.
	Нуловање извести према Правилнику о техничким нормативима за заштиту нисконапонских мрежа и припадајућих трафостаница "Сл.лист СФРЈ" бр. 13/78 и Службени лист СРЈ бр. 37/95.
	Као заштита од атмосферског пражњења потребно је приликом полагања каблова положити и поцинчану траку FeZn 25x4 mm у исти ров на дубину од 0,5 m дуж читаве трасе и спојити на сваки стуб.
	Све поклопце на стубовима опремити стрелицом, знаком опасности.
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	Девети Део Систем Дистрибутивних Станица
	9.  Увод У Систему
	Изградњом дионице аутопута Бања Лука-Приједор, од чвора Куљани, до чвора Приједор указала се потреба за напајањем електричном енергијом пратећих објеката на наведеној локацији, те је у ту сврху планирана изградња укупно осам трансформаторских станица.
	Трансформаторска станица  је у грађевинском смислу слободностојећи типски атестиран компактан објекат тлоцртних димензија 2800 x 2380 mm. Кућиште тарансформаторске станице се састоји од простора предвиђеног за смјештај трансформатора, испод кога се на...
	У кућиште ТС може се смјестити трансформатор снаге до 1000 kVA, a у овом пројекту је кориштен трансформатор снаге 50 kVA. ТС има једна метална двокрилна врата којима се приступа средњенапонском и нисконапонском дијелу и двоје једнокрилних врата која с...
	Опрема монтажно бетонске трансформаторске станице је уграђена у типско, компактно монатажно кућиште. Цјелокупној опреми се приступа директно споља. Постројење садржи сљедећу опрему :
	 Енергетски трансформатор номиналног преносног односа 20/0,4kV и номиналне снаге 50 kVA.
	 Средњенапонски  дистрибутивни склопни блок који се састоји од двије водне и једне трафо ћелије,
	 Нисконапонски склопни блок који се састоји од 6 НН одвода.
	У самој трансформаторској станици није предвиђен противпожарни апарат, јер је без посаде, а са својом конструкцијом и карактеристикама опреме и зидова даје довољну противпожарну сигурност.
	У погледу заштите од преношења буке и вибрација на околни простор трансформаторске станице, а на основу познавања карактеристика и дебљине зидова и таванице просторије, врсте и карактеристика уграђене опреме, те начина њене уградње, може се закључити ...
	9.1 Општи Подаци
	Изградњом дионице аутопута Бања Лука-Приједор, од чвора Куљани, до чвора Приједор указала се потреба за напајањем електричном енергијом пратећих објеката на наведеној локацији, те је у ту сврху планирана изградња укупно осам трансформаторских станица. (1)
	Трансформаторска станица  је у грађевинском смислу слободностојећи типски атестиран компактан објекат тлоцртних димензија 2800 x 2380 mm. Кућиште тарансформаторске станице се састоји од простора предвиђеног за смјештај трансформатора, испод кога се на... (1)
	У кућиште ТС може се смјестити трансформатор снаге до 1000 kVA, a у овом пројекту је кориштен трансформатор снаге 50 kVA. ТС има једна метална двокрилна врата којима се приступа средњенапонском и нисконапонском дијелу и двоје једнокрилних врата која с... (1)
	Опрема монтажно бетонске трансформаторске станице је уграђена у типско, компактно монатажно кућиште. Цјелокупној опреми се приступа директно споља. Постројење садржи сљедећу опрему : (1)
	 Енергетски трансформатор номиналног преносног односа 20/0,4kV и номиналне снаге 50 kVA. (1)
	 Средњенапонски  дистрибутивни склопни блок који се састоји од двије водне и једне трафо ћелије, (1)
	 Нисконапонски склопни блок који се састоји од 6 НН одвода. (1)
	У самој трансформаторској станици није предвиђен противпожарни апарат, јер је без посаде, а са својом конструкцијом и карактеристикама опреме и зидова даје довољну противпожарну сигурност. (1)
	У погледу заштите од преношења буке и вибрација на околни простор трансформаторске станице, а на основу познавања карактеристика и дебљине зидова и таванице просторије, врсте и карактеристика уграђене опреме, те начина њене уградње, може се закључити ... (1)
	9.2   Локација И Прикључак Трансформаторске Станице
	Прије постављања МБТС-е на жељену локацију терен је прикладно припремљен. Припрема се састојала у:
	Локација ТС 20/0,4 kV„Раскрсница Куљани“ приказана је стањем датим у графичким прилозима.
	Ископ темеља у дубини 80-100 cm, а у зависности подлоге формира се тампон дебљине од 10-20cm.
	Обезбиједи локација од одроњавања и клизања терена, бујица , површинских или подземних вода.
	Обезбиједи довољан простор за полагање два вањска прстена уземљивача и њихово спајање са сусједним уземљивачима.
	Трансформаторска станица се прикључује на средњенапонску енергетску мрежу 12/20kV енергетским кабловима положеним у кабловски ров у земљи до уводница за увод каблова у трансформаторску станицу. На идентичан начин је изведен увод каблова ниског напона.
	Предметна трафостаница се повезује на СН мрежу средњенапонским кабловима типа и пресјека XHE 49-A 3x(1x150/25 mm2).
	9. 3.      Енергетски Трансформатор
	Енергетски трансформатор је трофазни уљни трансформатор назначене снаге 50 kVA, Намотаји трансформатора су повезани у спрегу Yzn5. Трансформатор је опремљен са конзерватором и гасним (Bucholtz) релејем за заштиту од унутрашњих кварова. Трансформатор ...
	На трансформатору је видљиво истакнута натписна плочица са техничким подацима трансформатора, а на кућишту су изведени посебни прикључци за уземљење.
	9.4.      Средњенапонски Расклопни Блок
	Средњенапонски расклопни блок чини плином SF6 изолована потпуно оклопљено и од опасног напона додира заштићено склопно постројење изведбе “Ring Main Unit” (RMU), називног напона 24kV, називне струје сабирница 630 A, димензија 1186x1142x710 (ШxВxД) са...
	По конструкцији расклопно постројење је самостојећи ормар са лако приступним прикључцима.
	Трафо ћелија опремљена је прекидачем назначеног напона 24 kV и назначене струје 200 A, самонапајајућим заштитним релејом VIP 35 са обухватним трансформаторима, помоћним контактним раставним склопкама и др.
	Водне ћелије опремљене су са трополном раставном склопком, назначеног напона 24 kV и назначене струје 630A, а имају и одговарајуће ножеве за уземљење. На предњој страни постоји уграђена полуга за искључење на лицу мјеста.
	9. 5.      Нисконапонско Постројење
	Нисконапонско постројење представља префабрикован и испитан панел, предвиђен за учвршћење на носач од савијеног Fe/Zn лима 5 mm, основних димензија 1300x1350 mm (ШxВ). Kонструкција панела се састоји од поцинкованог челичног лима минималне дебљине 3 mm...
	 Називни напон 400 V
	 материјал и пресјек сабирница Cu,  фазни проводник: 40×10 mm
	неутрални прободник: 40×5 mm
	 називна струја сабирница 40x10 mm  износи 755 A (необојене, надтемпература амбијента 30 C, температура зрака 30-35 C)
	 називна струја сабирница 40x5 mm износи 515 A (необојене, надтемпература амбијента 30 C, температура зрака 30-35  C)
	 називна фреквенција 50 Hz.
	Основни елемент је нисконапонски трафо прекидач, за фиксну уградњу, са следећим основним карактеристикама:
	 Назначена струја при 40  C        80 A
	 Назначени напон                         400 V
	 Назначена моћ прекидања струје кратког споја   36 kA.
	Прије главног нисконапонског прекидача, уграђени су струјни мјерни трансформатори Т1, Т2 и Т3, преносног односа 100/5 A који ће бити у функцији показног. За индикацију – мјерење тренутних електричних величина у ТС потребно је уградити мултифункционалн...
	На нисконапонском панелу монтиране су, на потпорне изолаторе минималне висине 50 mm, бакарне сабирнице на међусобном растојању 185 mm. Димензије фазних сабирница су 40 x 10 mm. Nа тако постављене сабирнице монтирају се изоловане осигурачке летве (скло...
	У нисконапонски расклопни блок трафостанице је уграђена следећа опрема:
	 главни трансформаторски прекидач, трополни, 80 A, прекидне струје 36kA, 400/230 V, са термомагнетним окидачем, произвођача Schneider Electric или сл.
	 двије раставне летве ISFL250 Schneider Electric или сличне, номиналне струје 250A која омогућава трополно искључење без терета са уграђеним нисконапонским високоучинским ножастим осигурачима одговарајуће називне струје,у зависности од снаге прикључе...
	 четири раставне летве ISFL160 Schneider Electric или сличне, номиналне струје 160A која омогућава трополно искључење без терета са уграђеним нисконапонским високоучинским ножастим осигурачима величине 00 одговарајуће називне струје, у зависности од ...
	 једно раставно постоље RBK или слично, номиналне струје 100A које омогућавају трополно искључење без терета са уграђеним нисконапонским високоучинским ножастим осигурачима 25A, величине 00 за повезивање фиксне компензације реактивне енергије трафост...
	 три обухватна струјна мјерна трансформатора 100/5 A, 10VA, кл. 0,5, произвођач Socomec или сличан, намијењени за погонско мјерење потрошње у трафостаници,
	 мултифункционални мјерни уређај Schneider Electric,
	 фиксна компензација реактивне енергије трансформатора снаге 7,5 kVAr,
	 oсигурачи за формирање струјних кругова расвјете, утичница, заштите Buchholz releja и сл.
	У доњем дијелу нисконапонског блока су смјештене сабирнице неутралног проводника (N) и заштитног проводника (PE), као и конзоле за причвршћење нисконапонских каблова.
	9. 6.       Спојеви На Средњем Напону
	Спој између трансформатора и СН развода изводи се кабловима типа  XHE 49-A (1x70/16 mm2). Пречник савијања каблова не смије бити мањи од 15D. Kаблови се полажу у простор испод трансформатора (поред бетонске каде за уље ).
	Завршетак каблова на трансформатору и СН склопном блоку изводи се екранизованим кабловским главама производње “Raychem”.
	Прије пуштања у погон потребно је извршити испитивање каблова према техничким прописима и одговарајућим упутствима произвођача.
	9.7.       Даљинска Станица Типа Easergy T300
	Даљинска станица типа Easergy T300 представља вишефункционални уређај предвиђен за уградњу у трансформаторске станице (ТС) СН/НН, који интегрише све функционалне јединице неопходне за даљински надзор и управљање постројењима RM6 и SM6 из понуде “Schne...
	 Прикупљање различитих типова информација: позиција склопке, детектора квара, вредности струје,
	 Пренос команди за отварање и затварање склопке.
	Уређај Easergy T300 је пројектован за директно прикључење на СН постројење у ТС СН/НН без посебних конвертора. Уређај Easergy T300 монтира се на зид зиданих или монтажнобетонских ТС СН/НН. Уређај има једноставну предњу плочу која омогућује управљање е...
	Уређај поседује интегрисани систем за детекцију међуфазних кварова и земљоспојева у СН мрежи (мјери фазне струје и струју нултог редослиједа) са скупом тачака које могу бити подешене за сваки канал посебно (вриједност струје и трајање квара). Омогућен...
	Easergy T300远程站
	Функције
	Уређај Easergy T 300 који је опремљен компонентама за детекцију квара (опција) обједињује сљедећа мерења:
	 Мјерење струје у свакој фази,
	 Израчунавање средње струје оптерећења,
	 Мјерење струје нултог редоследа,
	 Мјерење фазних и међуфазних напона,
	 Мјерење фазног помјераја напона у доводно-одводним ћелијама ТС СН/НН за потребе манипулација у мрежи са отвореним прстеновима,
	 Израчунавање активне и ефективне вредности електричне снаге (опција),
	 Израчунавање активне електричне енергије (опција),
	 Израчунавање фактора снаге (опција), и
	 Мјерење фреквенције.
	Уређај Easergy T 300  врши надзор СН постројења у циљу даљинске индикације:
	 Статуса склопке – растављача (отворено/затворено),
	 Закључаног статуса СН склопке – растављача,
	 Пролаза струје међуфазног квара и земљоспоја (опција),
	 Присуства напона (опција),
	 Аутоматског управљања (укључено/искључено),
	 Тренутног наизмјеничног напона нижег од номиналног,
	 Наизмјеничног напона нижег од номиналног који траје дуже од задате вриједности,
	 Квара на пуњачу батерије,
	 Квара на батерији,
	 Квара на спољном извору напајања 12 V, и
	 Напона за напајање моторног погона нижим од номиналног.
	Уређај Easergy T 300 даје хронолошки запис догађаја и мјерења и ова информација се прослијеђује у удаљени центар управљања и архивира у базама података на рачунару. Уређај Easergy T 300 има функцију аутоматског управљања која омогућује секционисање ди...
	Поред тога уређај омогућује аутоматски прелазак на резервни извор напајања у случају детекције губитка напона на једном од канала. Уређај Easergy T 300 обезбјеђује резервно напајање у трајању од више часова за све управљачке јединице, преносну опрему ...
	Комуникација
	Уређај Easergy T 300 има један или два комуникациона порта (опција) за даљинску комуникацију са центром управљања. Ови портови се могу користи редудантно (стандардни/резервни) или за апликације одржавања.
	Портови користе модеме интегрисане у COM картици или у опреми којом се управља серијским линком.
	У портовима је могуће користити сљедеће модеме:
	 Радио (600/1200 baud FSK или 1200/2400 FFSK),
	 PSTN 8 kV ( 300-144400 bita/s – V32 bis),
	 GSM /GPRS (dual opseg 900 MHz-1800 MHz), приступ SIM картици на предњем панелу,
	 LL 8 kV (12000 baud FSK), и
	 RS232 или RS485, 2kV, (19200 bauda).
	Уређај Easergy T 300 I подржава низ комуникационих протокола за комуникацију са центром управљања: IEC 870-5-101, IEC870-5-104, DNP3 и Modbus.
	Синхронизација
	Уређај Easergy T 300 I oмогућава синхронизацију времена преко рачунара (ручно или аутоматски), преко центра управљања (ако то дозвољава комуникациони протокол), као и преко GPS-a.
	9. 8.       Спојеви На Ниском Напону
	Веза имеђу секундарних прикључака трансформатора и контактних прикључака НН прекидача је остварена бакарним шинама димензија (40x10) mm који се може трајно оптеретити са струјом оптерећења Im=755 A, што је значајно више од назначене секундарне струје...
	Сви нисконапонски каблови се спајају на НН развод преко кабловских стезаљки на слободном крају растављача са интегрисаним топљивим осигурачима.
	9. 9.       Заштита
	Заштита трансформатора од међуфазних и доземних кратких спојева изведена је топљивим осигурачима смјештеним у компактном блоку RMU. ВН осигурачи за заштиту трансформатора смјештени су у посебном одјељку, а приступ до њих је могућ само ако је трополож...
	Заштита од унутрашњих кварова извешће се Bucholtz релејом а заштита од повишене температуре извешће се контактним термометром. Дјеловањем Bucholtz релеја и контактног термометра искључује се раставна склопка на 20 kV страни.
	9.10.       Компензација
	Kомпензација реактивне енергије, коју троши трансформатор, врши се помоћу статичких кондензаторских батерија снаге 7,5 kVAr, уграђене у доњи дио НН склопног блока. Кондензаторске батерије штићене су високоучинским осигурачима 25 A.
	9. 11.       Управљање
	Управљање опремом НН развода се изводи ручно. При томе су испуњени сви услови сигурности манипулације, као и блокаде које онемогућавају погрешну манипулацију. Сви елементи који су предмет блиског  и честог додира су изоловани  и заштићени, тако да је ...
	Управљање апаратима СН је веома једноставно, преко даљинске станице Eseargy T300 и моторног погона или ручно закретањем одговарајућих полуга у смијеру који је назначен на показним плочицама, постављених у близини полуга.
	9.12.       Уземљење
	Према захтјевима инвеститора уземљивач је изведен као тракасти уземљивач са три контуре.
	Уземљење се изводи као здружено заштитно и радно уземљење. Унутар трансформаторске станице изведена је заштита од превисоког напона додира изједначавањем  потенцијала, тј. спајањем свих металних дјелова постројења, који у нормалним радним условима нис...
	Сва метална кућишта електроопреме повезују се преко предвиђених вијака на заштитно уземљење. Систем унутрашњег уземљења спојен је на тракасти уземљивач око кућице преко мјерног споја испод НН разводне табле. Осим тога на систем уземљења спојени су сл...
	 Све кабловске главе (метални дјелови),
	 Заштитни плаштеви каблова,
	 Профилни носачи у трансформаторској комори,
	 Сви метални дјелови конструкције,
	 Ножеви за уземљење у склопу високонапонског блока,
	 Сва врата трансформаторске станице, с флексибилном бакарном плетеницом назначеног пресјека 16 mm2.
	Повезаност металних маса потребно је провјерити мјерењем и потврдити одговарајућим атестом. Сва евентуална укрштања трака уземљивача с осталим инсталаћама треба извести у складу са техничким прописима. Након изведбе система уземљења потребно је изврши...
	9.13.       Заштита Од Атмосферских Пражњења
	Према техничким прописима, није неопходна израда инсталација за заштиту од атмосферских пржњења за трансформаторске станице са трансформаторима појединачних снага до 1000 kVA, тако да ова инсталација није предвиђена пројектом.
	9.14.       Електричне Инсталације Расвјете И Утичницa
	За случај обављања монтажних или интервентних радова при смањеним условима видљивости трансформатоторска станица је опремљена сопственом инсталацијом за расвјету. Захтјевани ниво минималне средње освјетљености од 60 lx је остварен помоћу три свјетиљк...
	На табли НН развода поред прекидача за расвјету налази се и двије једнофазне утичнице са заштитним контактом, а све скупа је изведено на прикључне стезаљке.
	Напајање струјних кругова расвјете и утичнице се узима са профилисаних бакарних шина које повезују трансформатор и НН прекидач. Комплетна инсталација расвјете је изведна кабловима типа PPOO-Y 3x1,5 mm2, док је инсталација утичнице изведна кабловима и...
	9. 15.       Транспорт
	Монтажна кућица се допрема монтирана и комплетно опремљена на предвиђену локацију. Пожељно је да се енергетски трансформатор транспортује засебно, како бих с спријечила оштећења. Приликом транспорта потребно је осигурати приступни пут за приступ тешк...
	9. 16.      Монтажа
	Објекат је компактан, предвиђен за постављање на локацију као полуукопан. Састоји се од једног формираног простора, у основи димензија 2,8 м x 2,38 м, а висине 2,42 м (по уградњи 1,67 м). Конструкција објекта трафо станице је армиранобетонска, од бето...
	Састоји се од 7 префабрикованих АБ плоча које се, (осим два дијела крова), накнадно повезују завртњевима и епоксидним лијепком - на тај начин се формира просторно крута АБ конструкција. На слици 1 су приказани делови објекта, који се појединачно лију ...
	Слика 1
	Објекат је склопљен од префабрикованих армирано-бетонских елемената, израђених на вибростоловима у челичној оплати, од бетона марке мин. MB-40 са адитивима за водонепропусност, са глатким спољним и унутрашњим површинама. Маса самог склопљеног објекта ...
	Слика 2
	Спољња обрада зидова, по компактирању објекта, врши се наношењем фасадног слоја, а затим бојењем по жељи наручиоца. Темељни дио, који се укопава, премазује се додатном заштитом од влаге, у црној боји. Темељни дио – формиран од каде, бочних зидова и те...
	 монтажу елемената браварије (носача) за ношење свих елемената  опреме,
	 сакупљање евентуално исцурелог уља,
	 прихват атмосферске воде и евакуацију вишка кроз 2 дренажна отвора   у кабловском простору,
	 смјештај каблова 10(20) и 0,4 kV,
	 циркулацију ваздуха у сврху ефикасног хлађења.
	Када је уљнонепропусна, довољног капацитета за прихват целокупне количине евентуално исцурјелог уља из енергетског трансформатора. Тиме је избјегнута могућност разливања трансформаторског уља у околни простор, у складу са прописима. Темељна плоча, са ...
	- двокрилна врата СН и НН блока са крилима на отварање, димензија   2x1400x1230)mm (ш x в),
	- двоја врата трансформаторске коморе, димензија 500x1100 mm (ш x в).
	Сва врата (двоја једнокрилна и једна двокрилна) израђена су од Fe/Zn лима дебљине 2 mm, а затим фарбана, у боји по избору наручиоца. Врата су снабдјевена одговарајућим рукохватима и цилиндер бравама. Цилиндри брава улажу се по типу који одговара наруч...
	На вратима за приступ трансформатору постављају се дрвене летве црвено-бијеле боје са опоменском таблицом (психолошке летве). На двокрилним вратима, са предње стране објекта, поставља се знак опасности те број и назив трансформаторске станице. Сваки е...
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