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RLC 37
TERMS OF REFERENCE

for Conceptual Design and Preliminary Design drafting, for reconstruction
and rising the safety level on level crossing at km 20+183, on main arterial
line (Belgrade Centre)iJ u n ¢ t i -dRakovic& blladenovac Lapovo-
Ni-Br e ¢ statedorder (Tabanovce)

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade and Transport Facilitation Project, funded by the

Loan provided by the Worl d IBmanyks,6 AJISKCE rpalsatn
to carry out rising of the safety level, reconstruction and enhancement of 58 level
crossings in order to increase the safety of railway and road traffic.

In accordance with the above stated, safety level rising, reconstruction and
enhancment shall be carried out for level crossingkat 20+183on part of main
arterial electrified single track line (Belgrade CenfieJ u n c t i- &RakovidaG 0
Mladenovae Lapove Ni- @ r e g stateoborder (Tabanovce), located on open
railway line betweenevice points Pinosava (&m 17+900 and Ripanj &t km
21+300, at the intersection point of single track line and local road, asphalt
roadway. Railway line is equipped with CTC with automatic block.

Speed on the observed part of the railway line@s knih according to valid
timetable data.

For reasons of increased road traffic volume, rising of safety level on the level
crossing andpossibility by replacing existing relay device with new electronic
equipment is required.

2. DOCUMENTATION BASIS
Documentatiorbasis for project documentation preparation is as follows:

2.1. Existing technical documentation for the track line at the intersection point of
railway line (Belgrade Centrej J u n c t i -oRakovitd Mladenovae
Lapove N i- B r e g satedorder(Tabanovcgand local road in Ripan;.

2.2. Technical documentation faignalinginterlocking devices of station Ripanj,
interstation distance Ripanj Pinosava, telecommunication and signaling
cables and stable plants for electric traction on the railway line.

2.3. Layout pan of the intersection location of railway line (Belgrade Ceritre)

J unct i- RakovicaGitadenovae Lapove N i- B r e g satedorder
(Tabanovce) and local road in Ripan;.

24, Mi nutes by the railway committee on the

2.5. Service point regulation of service points Ripanj and Pinosava.

2.6. Environmental and Social Management Framework (ESMF) for Western
Balkans Trade and Transport Facilitation Project.



3. CONDITIONS FOR TECHNICAL DOCUME NTATION P REPARATION

3.1. Geodetic surveying of ghintersection location of railway line (Belgrade
Centre)i J u n c t i- Rakovite®ladenovaelLapovo Ni-B r e gsateo
border (Tabanovce) at krf@0+183and local road and Geodetic Study for the
design purposes is required.
Conceptual Desigahall bemade on geodetic bases and parcels within
borders of railway land, with representation and specification of all the data
required for determination and location requirements provision.
Designer is obliged to solve the ratio of designed railway instaistnd
equipment and already existing ones inRneliminaryDesign,based on
location requirements. Technical requirements are a component of location
requirements, provided by public authority holder within railway land.
Preliminary Desigrshall be mde on the updated geodetic bases in suitable
scale for this documentation level, within border of railway land in order to
obtain approval for execution of works on the level crossing, according to the
following requirements:

3.2.

3.3.

3.4.

(1)

(2)

3)

(4)
(5)
(6)
(7)

Level crossing shall be equipg with level crossing automatic device

with remote control and switching devices with level crossing light
signals and halbarriers (according to article no. 30 Rulebook on
technical requirements for signalingnt er | oc ki ng devi ce
Gazette of B0 no. 18/ 16) . Level crossing
certain characteristics so it can be integrated into the already existing
safety system;

Device must be made in technology for electronic processing device. It

is required that the device satisfies safategrity level SIL 4 according

to SRPS EN 50126, SRPS EN 50128, SRPS EN 501298 required

that it satisfies complete electronic control of all external elements.
Level crossing device must be implemented in accordance with safety
principles (wtho mput er architecture) A2 out
Electronic processing device must enable registering of all regular
occurrences, disturbances and failures connected to level crossing
operation (minimum 5,000 records), as well as local sensing of
mentioned registeringonnected to level crossing operation, using a lap

top with suitable diagnostic software, with the possibility of remote
sensing (optional). Device must have the possibility of sending coded
SMS messages (disturbance/failure/pole breakage) to three rcellula
phones: dispatchers and maintenance department for corresponding Sl
section;

Road signals must be made in Liaidular technology, which provides
operation control and proper working of signals;

The device must provide safe motion of trains, road vehipkgestrians

and cyclists (where it is applicable) over the level crossing;

Calculation for switckon interlocking areas for road vehicles, maximum

length 25m, is required;

Level crossing safety device must be switched on and off automatically

by the railvay vehicle. Electronic switebn and switckoff devices are



used for switching on and off, in accordance with Rulebook on technical
requirements for signalimgnt er |l ocking devices ( AOf
RS0 no. 1 8dnInérks.for sgwalstsloonld lestalled at the

places of switckon devices installation A dependency between the level

crossing safety device and automatic block device shall be established,

so that, in case of failure of the level crossing safety device,
corresponding automatic blosignals shall be setupsot at e A St op o0 ;

(8) Calculation for level crossing elements for the minimal speed of 20km/h
and maximal speed according to the designed speed of 120km/h shall be
carried out;

(9) Proper working of the device shall be controlled constaindgyn the
service point Ripanj and from the competent CTC center. Device must
have the possibility of osite operation. Level crossing device shall be
placed in the new level crossing hut, at the place of existing standard
hut;

(10) Level crossing device shallbe placed in a new container for level
crossing, dim. 2m x 2m, on the concrete foundation size 3,4m x 3,4m
(with utilization as a pathway around the container, width 0,7m) on the
right side of railway line, in front of the level crossing. The foundation
should be connected to the closest side of the road by a concrete
pathway, 0,7m wide. Container should be secured by metal door and
Elzet lock in order to prevent unauthorized access;

(11) Internal device for level crossing must be placed inside the container i
accordance with standards for the placement of such equipment without
heating and cooling units;

(12) Power supply for the safety device for the level crossing should be
provided from the power supply room for signatinterlocking devices
at the service pat Ripan;;

(13) Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlights, minimal power 30W, with photo
sensor for automatic switchir@n in cases of decreased visibility.
Spotlights are powered by the level croséirgy cont ai ner, volta
50Hz. LED spotlights shall be mounted on the suitable poles for lighting
or clearance gates (if there are any), which should be set up in suitable
places, beside the road on both sides of the level crossing, so that they
provide good lighting of the entire level crossing zone. In case of the
crossing zone itself not being well lit by the previous two spotlights, a
3rd spotlight should be installed, which shall be mounted on a pole right
next to the container or on the consoletmnroof of the container;

(14) Technical conditions should be provided for the telephone connection
establishment between the level crossing and neighboring manned
service points. Level crossing should be connected to the already
existing connecton system of Alnfrastructure
on the railway line. Should the cable be set up from the station to the
level crossing for the purposes of power supply, a telecommunication
cable and an optical fiber cable, minimum fiber 16, mussdieup. On



level crossings without the possibility of connecting to the already
existing telecommunication connections system, transfer of SMS
messages to the closest manned service point and/or competent CTC
center is required;

(15) Video surveillance shouldebprovided on the level crossing, in order to
enable continuous and clear visibility in the level crossing zone in all
weather conditions with the possibility to save recordings for the period
of one week, along with described lighting. Every ffrierand level
crossing signal, along with access roads, should be covered by one high
resolution IP camera. Third camera (optional) should cover the
intersection, i.e. area between Hadfrriers. Cameras shall be mounted
on the poles/clearance gates on whipbtlights should be mounted.

Device for recording should be set up in the container for placement of
devices for the level crossing. Access to the recordings and live viewing
must be possible both locally and remotely (optional) via GSM modem;

(16) Implementab n and al | ot her procedur es,
safety level rising, as well as during the lifespan of devices, should be
carried out in accordance with SRPS EN 500 26NNEX E;

(17) Enhancement of roadway on the level crossing shall be foreseen
accord ng to wvalid rail way regulati on:
Gazette of RSO no. 41/ 2018) and Rul
line and roadway, pedestrian or bicycle path, at the place where the
Il ntersection is possi bl eial Gazettdoft r af f
RSO no. 89/ 2016) ) , roadway constr
accordance with European norms and technical specifications for roads
and railways with all required works on the track panel. Replacement of
the entire track panel should bedseen as well (new rails, sleepers,
track fastenings);

(18) Drainage in the level crossing zone shall be solved in order to avoid
accumulation of atmospheric water in the track;

(19) Contents of the Preliminary Design for the level crossing shall be
prepared in aardance with Rulebook on content, drafting procedure
and inspection process of the technical documentation based on class
and purpose of the facility (AOffici

(20) Preliminary Design for the safety level rising of the level cragsihall
be drafted according to concrete case, existing documentation, so that it
is comprised of following parts:

0 Main volume

2/2 Roadway desigrtivil organization of the level crossing

4 Electrical installations design of the level crossing

5 Teleconmunications and signal installations design of the level
crossing

7 Organization of the execution of works design with Utility Plan

8.1 Railway traffic technology and organization design



8.2 Traffic and traffic signalization design (horizontal and velrtica
signalization, temporary and permanent along with a study, road traffic
redirection during the execution of works

- Geodetic Study)

Every design of the specified parts should contain:
1) General documentation;
2) Textual documentation;
3) Numerical documentatignproof of quantities, bill of quantities
and cost estimate;
4) Graphic documentation.

(21) Investor shall form Review Committeetechnical documentation
inspection and approval, after executed technical inspection of the
Preliminary Design;

(22) Service point regulan of service points Pinosava and Ripanj should be
amended with suitable level crossing device operation regulations;

(23) Preliminary Design should be made in accordance with Environmental
and Social principles defined by the policies and procedures for
protective measures of the World Bank and National legal framework
for the environmental protection, with all according to the opinion of
Ministry of Environmental Protection, datedtR®f June 2020.

4. TECHNICAL DOCUMENTATION PRO CESSING
During the process of dggning all regulations and standards regulating the design
subject shall be applied.
- Law on Planning and Construction (AOfTf]

81/2009 correction 64/2010 Constitutional Court decision, 24/2011,
121/2021, 42/2013Constitutonal Court decision, 50/2013onstitutional
Court decision, 98/2013 Constitutional Court decision, 132/2014 and
145/2014, 83/2018, 31/2019, 37/264tate law and 9/2020 and 52/2021).

- Law on Railway (AnOfficial Gazette of RS

- LawonRailwayTradf i ¢ Safety (AOfficial Gazette o

- Law on I nteroperability of Rai |l way Sys
41/18)

- Law on Environment al | mpact Assessment

135/2004 and 36/2009)
- Rulebook on Implementation Process Whited Procedure, Electronically
(AOfficial Gazette of RSO no. 68/ 2019)
- Rulebook on Technical Requirements for Signaling and Interlocking
Equi pment (AOfficial Gazette of RSO no.
- Rulebook on Intersection of Railway Line and Roadway, Pedastor
Bicycle Path, the Place Where the Intersection is Possible, and Traffic Safety
Measures (AOfficial Gazette of RSO no. :
- Rulebook on Traffic Signalization ((AOf
14/2021)



- Rulebook on Motor Vehicles and ConnegtiVehicles Classification and
Technical Requirements for Vehicles and Technical Requirements for
Vehicl es in Traffic on the Roads (O
102/2012, 19/2013, 41/2013, 102/2014, 41/2015, 78,2015, 111/2015, 14/2016,
108/2016, 7201 *correction, 63/2017, 45/2018, 70/2018);

- Rulebook on Technical Requirements and Railway Line Superstructure
Mai nt enance (AnOfficial Gazette of R
Amendments to the Rulebook on Technical Requirements and Railway Line
Superstuc ur e Mai ntenance (AOfficial Gazett

- Rulebook on Technical Requirements and Railway Line Substructure
Mai nt enance (AnOfficial Gazette of R
Amendments to the Rulebook on Technical Requirements and Railway Line
Sustructure Maintenance (nAnOfficial Gaz

- Related standards and norms SRPS EN from this field, regulations and valid
documentation;

- Environment al protection and soci al ¢
Safeguard Policies and Procedurescluding procedures and measures
deafened by t he document AEnvironme
Framewor ko ( E SAéBtgrn Bllkans Ttadee and Transport
Facilitation Project.

These Terms of Reference are a constituent component of Conceptual Design an
Preliminary Design and must be bound right after table of content.

The Designer is obliged to proceed according to the acquired location requirements

Preliminary Design shall be made in three (3) bound copies and three (3) copies on a CD
orUSB and deliered to the Devel opment Depart men
Rail wayso JSC for validation.

All delivered drawings on a CD must be open files in PDF and DWG format, all layouts in
DWG format, shown in the model ,stemust be f ol






D mreeeeze

(- CIERNNELH |

==

-
k
Y.




RLC 38
TERMS OF REFERENCE

for Conceptual Design and Preliminary Design drafting, for reconstruction
and rising the safety level on level crossing at kid1+858 on main arterial
line (Belgrade Centre)iJ u n ¢ t i -dRakovic& blladenovac Lapovo-
Ni-Br e ¢ statedborder (Tabanovce)

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade and Transport Facilitation Project, funded by the
Loan provided by the World Bank, Al nfrast
to carry out rising of the safety level, reconstruction and enhancement of 58 level
crossings in order to increase the safety of railway and road traffic.

In accordance with the above stated, safety level rising, reconstruction and
enhancement shall be cadieut for level crossing &m 21+858 on part of main
arterial electrified single track line (Belgrade CenfieJ u n c t i- &RakovidaG 0
Mladenovae Lapove Ni- ¢ r e g stateoborder(Tabanovce), located in station
area of the station Ripanj, at the mstection point of single track line and roadway

in Ripan;.

Railway line is equipped with CTC with automatic block. Roadway on the level
crossing is with rubber panels which should be replaced due to wornness.

For reasons of increased road traffic volumising of safety level on the level
crossing and pass ability by replacing existing relay device with new electronic
equipment is required.

2. DOCUMENTATION BASIS
Documentation basis for project documentation preparation is as follows:

2.1. Existing technical dagmentation for the track line at the intersection point of
railway line (Belgrade Centrej J u n c t i -oRakovitd Blladenovae
Lapovo Ni- B r e gsatedorder(Tabanovce) and roadway in Ripan;.

2.2. Technical documentation for signalungterlocking device of station Ripanj,
interstation distance Ripanj Pinosava, telecommunication and signaling
cables and stable plants for electric traction on the railway line.

2.3. Layout plan of the intersection location of railway line (Belgrade Centre)

J unct i- Rakovida Btadenovae Lapove N i- B r e g satedorder
(Tabanovce) and roadway in Ripan;.

24. Mi nutes by the railway committee on the

2.5. Service point regulation of service points Ripanj and Pinosava.

2.6. Environmental and Sodiavlanagement Framework (ESMF) for Western
Balkans Trade and Transport Facilitation Project.



3. CONDITIONS FOR TECHNICAL DOCUME NTATION P REPARATION

3.1. Geodetic surveying of the intersection location of railway line (Belgrade
Centre)i J u n c t i- RakoviGa®MadenovaclLapove Ni- § r e § €ateo
border (Tabanovce) at kn21+858and roadway and Geodetic Study for the
design purposes is required.

3.2. Conceptual Desigrshall be made on geodetic bases and parcels within
borders of railway land, with representatiordapecification of all the data
required for determination and location requirements provision.

3.3. Designer is obliged to solve the ratio of designed railway installations and
equipment and already existing ones in Breliminary Design, based on
location equirements. Technical requirements are a component of location
requirements, provided by public authority holder within railway land.

3.4. Preliminary Desigrshall be made on the updated geodetic bases in suitable
scale for this documentation level, withiorder of railway land in order to
obtain approval for execution of works on the level crossing, according to the
following requirements:

(1) Level crossing shall be equipped with level crossing automatic device
with remote control and switching devices withvde crossing light
signals and halbarriers (according to article no. 30 Rulebook on
technical requirements for signalingnt er | oc ki ng devi ce
Gazette of RSO0 no. 18/ 16) . Level Cc
certain characteristics so it cae Integrated into the already existing
safety system;

(2) Device must be made in technology for electronic processing device. It
Is required that the device satisfies safety integrity level SIL 4 according
to SRPS EN 50126, SRPS EN 50128, SRPS EN 50129 required
that it satisfies complete electronic control of all external elements.
Level crossing device must be implemented in accordance with safety
principles (with computer architect.

(3) Electronic processing device must enable registedhaall regular
occurrences, disturbances and failures connected to level crossing
operation (minimum 5,000 records), as well as local sensing of
mentioned registering connected to level crossing operation, using a lap
top with suitable diagnostic softwarejith the possibility of remote
sensing (optional). Device must have the possibility of sending coded
SMS messages (disturbance/failure/pole breakage) to three cellular
phones: dispatchers and maintenance department for corresponding Sl
section;

(4) Road signs must be made in LEImodular technology, which provides
operation control and proper working of signals;

(5) The device must provide safe motion of trains, road vehicles, pedestrians
and cyclists (where it is applicable) over the level crossing;

(6) Calculationfor switch-on interlocking areas for road vehicles, maximum
length 25m, is required;

(7) Level crossing safety device must be switched on and off automatically
by the railway vehicle. Electronic switedn and switckoff devices are



used for switching on andfpin accordance with Rulebook on technical
requirements for signalimgnt er |l ocking devices ( AOf
RS0 no. 18/ 16) ;

(8) Calculation for level crossing elements for the minimal speed of 20km/h
and maximal speed according to the designed speezD&frith shall be
carried out;

(9) Proper working of the device shall be controlled constantly from the
service point Ripanj and from the competent CTC center. Device must
have the possibility of osite operation. Level crossing device shall be
placed in the n& level crossing hut, at the place of existing standard
hut;

(10) Level crossing device should be placed in a new container for level
crossing, dim. 2m x 2m, on the concrete foundation size 3,4m x 3,4m
(with utilization as a pathway around the container, wialihm) on the
right side of railway line, in front of the level crossing. The foundation
should be connected to the closest side of the road by a concrete
pathway, 0,7m wide. Container should be secured by metal door and
Elzzet lock in order to prevent urthorized access;

(11) Internal device for level crossing must be placed inside the container in
accordance with standards for the placement of such equipment without
heating and cooling units;

(12) Power supply for the safety device for the level crossing should be
provided from the power supply room for signatingerlocking devices
at the service point Ripan;;

(13) Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlights, minimal power 30W, with photo
sensor for automatic stehing-on in cases of decreased visibility.
Spotlights are powered by the | evel (
50Hz. LED spotlights shall be mounted on the suitable poles for lighting
or clearance gates (if there are any), which should be set wjitable
places, beside the road on both sides of the level crossing, so that they
provide good lighting of the entire level crossing zone. In case of the
crossing zone itself not being well lit by the previous two spotlights, a
3rd spotlight should be inalled, which shall be mounted on a pole right
next to the container or on the console on the roof of the container;

(14) Technical conditions should be provided for the telephone connection
establishment between the level crossing and neighbariagned
service points. Level crossing should be connected to the already
existing connection system of #Alnfras
on the railway line. Should the cable be set up from the station to the
level crossing for the purposes of poveempply, a telecommunication
cable and an optical fiber cable, minimum fiber 16, must be set up. On
level crossings without the possibility of connecting to the already
existing telecommunication connections system, transfer of SMS
messages to the closesanned service point and/or competent CTC
center is required;



(15) Video surveillance should be provided on the level crossing, in order to
enable continuous and clear visibility in the level crossing zone in all
weather conditions with the possibility to saeeordings for the period
of one week, along with described lighting. Every fmfrier and level
crossing signal, along with access roads, should be covered by one high
resolution IP camera. Third camera (optional) should cover the
intersection, i.e. aebetween halbarriers. Cameras shall be mounted
on the poles/clearance gates on which spotlights should be mounted.
Device for recording should be set up in the container for placement of
devices for the level crossing. Access to the recordings andiéiweng
must be possible both locally and remotely (optional) via GSM modem,;

(26) | mpl ement ation and all ot her pr oc e
safety level rising, as well as during the lifespan of devices, should be
carried out in accordance with SREN 50126/ ANNEX E;

(17) Enhancement of roadway on the level crossing shall be foreseen
according to wvalid rail way regul at
Gazette of RSO no. 41/ 2018) and Rul
line and roadway, pedestrian or bicy@ath, at the place where the
Il ntersection is possible, and traff
RSO no. 89/ 2016) ) , roadway constr
accordance with European norms and technical specifications for roads
and railways withall required works on the track panel. Replacement of
the entire track panel should be foreseen as well (new rails, sleepers,
track fastenings);

(18) Drainage in the level crossing zone shall be solved in order to avoid
accumulation of atmospheric water in thack;

(19) Contents of the Preliminary Design for the level crossing shall be
prepared in accordance with Rulebook on content, drafting procedure
and inspection process of the technical documentation based on class
and purpose of thee foafciRSot yno(.A Of 3f/i2cOi

(20) Preliminary Design for the safety level rising of the level crossing shall
be drafted according to concrete case, existing documentation, so that it
is comprised of following parts:

0 Main volume

2/2 Roadway desigreivil organizatio of the level crossing

4 Electrical installations design of the level crossing

5 Telecommunications and signal installations design of the level
crossing

7 Organization of the execution of works design with Utility Plan

8.1 Railway traffic technology @horganization design

8.2 Traffic and traffic signalization design (horizontal and vertical
signalization, temporary and permanent along with a study, road traffic
redirection during the execution of works

- Geodetic Study

Every design of the specifiedys should contain:



1) General documentation;

2) Textual documentation;

3) Numerical documentation, proof of quantities, bill of quantities
and cost estimate;

4) Graphic documentation.

(21) Investor shall form Review Committeetechnical documentation
inspection and appval, after executed technical inspection of the
Preliminary Design;

(22) Service point regulation of service point Ripanj should be amended with
suitable level crossing device operation regulations;

(23) Preliminary Design should be made in accordance with Envieatah
and Social principles defined by the policies and procedures for
protective measures of the World Bank and National legal framework
for the environmental protection, with all according to the opinion of
Ministry of Environmental Protection, datedtR®f June 2020.

4. TECHNICAL DOCUMENTATION PRO CESSING
During the process of designing all regulations and standards regulating the design
subject shall be applied.
-Law on Planning and Construction (AOfTfi

81/2009 correction 642010 Constitutional Court decision, 24/2011, 121/2021,
42/2013 Constitutional Court decision, 50/201Gonstitutional Court decision,
98/2013 Constitutional Court decision, 132/2014 and 145/2014, 83/2018,
31/2019, 37/201:8tate law and 9/2020 and 52240).

-Law on Railway (AaOfficial Gazette of RSO
-Law on Railway Traffic Safety (AOfficial
-Law on Interoperability of Railway Syste
- Law on Environment al | mpa&dt e ADS e sSRRSme nh C

135/2004 and 36/2009)

- Rulebook on Implementation Process of United Procedure, Electronically
(AOofficial Gazette of RSO no. 68/ 2019)

- Rulebook on Technical Requirements for Signaling and Interlocking Equipment
(AOofficial Ganeand89/16d0 f RSO no. 18

- Rulebook on Intersection of Railway Line and Roadway, Pedestrian or Bicycle
Path, the Place Where the Intersection is Possible, and Traffic Safety Measures
(AOofficial Gazette of RSO no. 89/ 16)

- Rulebook on Traffic BSeghel iof atRiSoon n(o(. i OB L
14/2021)

- Rulebook on Motor Vehicles and Connecting Vehicles Classification and
Technical Requirements for Vehicles and Technical Requirements for Vehicles
in Traffic on the Roads (AOfficial Gaz
19/2013, 41/2013, 102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016,
7/201%correction, 63/2017, 45/2018, 70/2018);

- Rulebook on Technical Requirements and Railway Line Superstructure
Mai ntenance (AOfficial Gazettamaens RSO no



to the Rulebook on Technical Requirements and Railway Line Superstructure
Mai ntenance (AOfficial Gazette of RSO

- Rulebook on Technical Requirements and Railway Line Substructure
Mai ntenance (AOfficial Ga zonmArheadments RS 0
to the Rulebook on Technical Requirements and Railway Line Substructure
Mai ntenance (AOfficial Gazette of RSO

- Related standards and norms SRPS EN from this field, regulations and valid
documentation;

- Environmental protection and sa a | principles define
Safeguard Policies and Procedures, including procedures and measures

d

deafened by t he document AENvVvironmer

Framewor ko ( W&tdrR Balkdns Trade ama Transport Facilitation
Project.

These Terms of Reference are a constituent component of Conceptual Design and
Preliminary Design and must be bound right after table of content.

The Designer is obliged to proceed according to the acquired location requirements

Preliminary Design shall beade in three (3) bound copies and three (3) copies on a CD
or USB and delivered to the Devel opment
Rail wayso JSC for validation.

All delivered drawings on a CD must be open files in PDF and DWG format, all lagouts
DWG format, shown in the model, must be f
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RLC 39
TERMS OF REFERENCE

for Conceptual Design and Preliminary Design drafting, for reconstruction
and rising the safety level on level crossing at km 34+436, on main arterial
line (Belgrade Centre)iJ u n ¢ t i -dARakowvic& blladenovac Lapovo-
Ni-Br e ¢ statedorder (Tabanovce)

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade andansport Facilitation Project, funded by the

Loan provided by the World Bank, Al nfras
to carry out rising of the safety level, reconstruction and enhancement of 58 level
crossings in order to increase the safetyadiviay and road traffic.

In accordance with the above stated, safety level rising, reconstruction and
enhancement shall be carried out for level crossingraB4+43@®n part of main
arterial electrified single track line (Belgrade CenfieJ u n c t i- &akovifiaG 0
Mladenovae Lapovo Ni- ¢ r e g stateoborder(Tabanovce), locateth station

area ofstation Ralja. Railway line is equipped with CTC with automatic block.

Speed on the observed part of the railway lines@s km/haccording to valid
timetable ata.

For reasons of increased road traffic volume, rising of safety level on the level
crossing andpass abilityby replacing existing relay device with new electronic
equipment is required.

2. DOCUMENTATION BASIS
Documentation basis for project documentapogparation is as follows:

2.1. Existing technical documentation for the track line at the intersection point
of railway line (Belgrade Centréd) J u n c t i- ®RakovidaGladenovae
Lapovo Ni- B r e gsatedorder(Tabanovce) and roadway in Ralja.
2.2.Techni@l documentation for signaliAgterlocking devices of station
Mladenovac, interston  distance  Mladenovac - Koval evac,
telecommunication and signaling cables and stable plants for electric traction
on the railway line.
2.3.Layout plan of the intersection location of railway line (Belgrade Centre)
J unct i- Rakovica®itadenovae Lapovo- N i- B r e g satedorder
(Tabanovce) and roadway in Ralja.
24.Mi nutes by the railway committee on t
2.5. Service point regulation of service point Ralja.
2.6. Environmental and Social Management Framework (ESMF) fort&kfes
Balkans Trade and Transport Facilitation Project.



3. CONDITIONS FOR TECHNICAL DOCUME NTATION P REPARATION
3.1.Geodetic surveying of the intersection location of railway line (Belgrade
Centre)i J u n c t i- Rakovia®ltadenovae Lapovo Ni- B r e g sateo
border (Tabanovce) at kni34+436and roadway and Geodetic Study for the

design purposes is required.

3.2. Conceptual Desigrshall be made on geodetic bases and parcels within
borders of railway land, with representation and specification of all the data
required for determination and location requirements provision.

3.3.Designer is obliged to solve the ratio of designed railway installations and
equipment and already existing ones in Breliminary Design,based on
location requirements. Technical requirements arcomponent of location
requirements, provided by public authority holder within railway land.

3.4.Preliminary Desigrshall be made on the updated geodetic bases in suitable
scale for this documentation level, within border of railway land in order to
obtan approval for execution of works on the level crossing, according to
the following requirements:

(1) Level crossing shall be equipped with level crossing automatic device
with remote control and switching devices with level crossing light
signals and halbariers (according to article no. 30 Rulebook on
technical requirements for signalingnt er | ocki ng devi ces
Gazette of RSO no. 18/ 16) ;

(2) Device must be made in technology for electronic processing device. It
is required that the device satisfies edgf integrity level SIL 4
according tcSRPS EN 50126, SRPS EN 50128, SRPS EN 50129
required that it satisfies complete electronic control of all external
elements. Level crossing device must be implemented in accordance
with safety principles (wittk o mput er archi tecture) n2

(3) Electronic processing device must enable registering of all regular
occurrences, disturbances and failures connected to level crossing
operation (minimum 5,000 records), as well as local sensing of
mentioned registeringonnected to level crossing operation, using a
lap-top with suitable diagnostic software, with the possibility of remote
sensing (optional). Device must have the possibility of sending coded
SMS messages (disturbance/failure/pole breakage) to threeacellul
phones: dispatchers and maintenance department for corresponding Sl
section;

(4) Road signals must be made in LiWwdular technology, which
provides operation control and proper working of signals;

(5) The device must provide safe motion of trains, road vedicle
pedestrians and cyclists (where it is applicable) over the level crossing;

(6) Calculation for switckon interlocking areas for road vehicles,
maximum length 25m, is required,

(7) Level crossing safety device must be switched on and off automatically
by the raiway vehicle. Electronic switcbn and switckoff devices are
used for switching on and off, in accordance with Rulebook on



(8)

(9)

(10)

(11)

(12)

(13)

(14)

technical requirements for signalingnt er | ocki ng devi
Gazette of RSO no. 18/ 16) ;

Calculation for level crossing elems for the minimal speed of
20km/h and maximal speed according to the designed speed of
120km/h shall be carried out;

Proper working of the device shall be controlled constantly from the
service point RLJA and from the competent CTC center. Device
must lave the possibility of osite operation. Level crossing device
shall be placed in the new level crossing hut, at the place of existing
standard hut;

Level crossing device should be placed in a new container for level
crossing, dim. 2m x 2m, on the conerébundation size 3,4m x 3,4m
(with utilization as a pathway around the container, width 0,7m) on the
right side of railway line, in front of the level crossing. The foundation
should be connected to the closest side of the road by a concrete
pathway, 0,7mwide. Container should be secured by metal door and
Elzzet lock in order to prevent unauthorized access;

Internal device for level crossing must be placed inside the container in
accordance with standards for the placement of such equipment
without heatiig and cooling units;

Power supply for the safety device for the level crossing should be
provided from the power supply room for signalingerlocking
devices at the service point Ralja;

Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlights, minimal power 30W, with
photo sensor for automatic switching in cases of decreased

c e

visibility. Spotlights are powered

voltage 230V, 50Hz. LED spotlights shall be mounted on the s$eitab
poles for lighting or clearance gates (if there are any), which should be
set up in suitable places, beside the road on both sides of the level
crossing, so that they provide good lighting of the entire level crossing
zone. In case of the crossing zoieelf not being well lit by the
previous two spotlights, a@spotlight should be installed, which shall

be mounted on a pole right next to the container or on the console on
the roof of the container;

Technical conditions should be provided for thepgbktme connection
establishment between the level crossing and neighboring manned
service points. Level crossing should be connected to the already

existing connection system of Al nf

JSC on the railway line. Shigl the cable be set up from the station to
the level crossing for the purposes of power supply, a
telecommunication cable and an optical fiber cable, minimum fiber 16,
must be set up. On level crossings without the possibility of connecting
to the alreadexisting telecommunication connections system, transfer
of SMS messages to the closest manned service point and/or competent
CTC center is required;



(15) Video surveillance should be provided on the level crossing, in order to
enable continuous and clear vigitly in the level crossing zone in all
weather conditions with the possibility to save recordings for the
period of one week, along with described lighting. Every-hattier
and level crossing signal, along with access roads, should be covered
by one hgh resolution IP camera. Third camera (optional) should
cover the intersection, i.e. area between-battiers. Cameras shall be
mounted on the poles/clearance gates on which spotlights should be
mounted. Device for recording should be set up in the teartdor
placement of devices for the level crossing. Access to the recordings
and live viewing must be possible both locally and remotely (optional)
via GSM modem;

(26) | mpl ement ati on and all ot her procedu
safety level rising, @well as during the lifespan of devices, should be
carried out in accordance with SRPS EN 500 26NNEX E;

(17) Enhancement of roadway on the level crossing shall be foreseen
according to wvalid railway regul ati
Gazette d1f201B)Sd Ralabook on intersection of railway
line and roadway, pedestrian or bicycle path, at the place where the
intersection is possible, and traffi
of RS0 no. 89/ 2016) ), roadway const
accordance with European norms and technical specifications for roads
and railways with all required works on the track panel. Replacement
of the entire track panel should be foreseen as well (new rails, sleepers,
track fastenings);

(18) Drainage in the levelrossing zone shall be solved in order to avoid
accumulation of atmospheric water in the track;

(19) Contents of the Preliminary Design for the level crossing shall be
prepared in accordance with Rulebook on content, drafting procedure
and inspection process tife technical documentation based on class
and purpose of the facility (AOffici

(20) Preliminary Design for the safety level rising of the level crossing shall
be drafted according to concrete case, existing documentation, so that
it is comprised of following parts:

0 Main volume

2/2 Roadway desigrtivil organization of the level crossing

4 Electrical installations design of the level crossing

5 Telecommunications and signal installations design of the level
crossing

7 Organizatia of the execution of works design with Utility Plan

8.1 Railway traffic technology and organization design

8.2 Traffic and traffic signalization design (horizontal and vertical
signalization, temporary and permanent along with a study, road
traffic redrection during the execution of works

- Geodetic Study



Every design of the specified parts should contain:
1) General documentation;
2) Textual documentation;
3) Numerical documentation, proof of quantities, bill of quantities
and cost estimate;
4) Graphic documenten.

(21) Investor shall form Review Committegechnical documentation
inspection and approval, after executed technical inspection of the
Preliminary Design;

(22) Service point regulation of service point Ralja should be amended with
suitable level crossing deng operation regulations;

(23) Preliminary Design should be made in accordance with Environmental
and Social principles defined by the policies and procedures for
protective measures of the World Bank and National legal framework
for the environmental protectip with all according to the opinion of
Ministry of Environmental Protection, dated"28f June 2020.

4. TECHNICAL DOCUMENTATION PRO CESSING
During the process of designing all regulations and standards regulating the design
subject shall be applied.

Law onPl anning and Construction (AOffici
81/2009 correction 64/2010Constitutional Court decision, 24/2011, 121/2021,

42/2013 Constitutional Court decision, 50/201Gonstitutional Court decision,

98/2013 Constitutional Court dgsion, 132/2014 and 145/2014, 83/2018,
31/2019, 37/2018tate law and 9/2020 and 52/2021).

Law on Railway (nAOfficial Gazette of R
Law on Railway Traffic Safety (AOffici
Law on I nteroperabififigial Bazkewag 8By s
Law on Environment al | mpact Assessmen
135/2004 and 36/2009)

Rulebook on Implementation Process of United Procedure, Electronically
(AOf ficial Gazette of RSO no. 68/ 2019)
Rulebook on Technic&equirements for Signaling and Interlocking Equipment
(AOfficial Gazette of RSO no. 18/ 16 ant
Rulebook on Intersection of Railway Line and Roadway, Pedestrian or Bicycle

Path, the Place Where the Intersection is Possible, and Traffic Safety Measure
(AOCf ficial Gazette of RSO no. 89/ 16)
Rul ebook on Traffic Signalization ((ACc
14/2021)

Rulebook on Motor Vehicles and Connecting Vehicles Classification and
Technical Requirements for Vehicles and Technical Requirenf@nt&ehicles

in Traffic on the Roads (AOfficial Ga
19/2013, 41/2013, 102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016,
7/201%correction, 63/2017, 45/2018, 70/2018);



- Rulebook on Technical Requirements and Railwayel Superstructure
Mai ntenance (AOfficial Gazette of RSO
to the Rulebook on Technical Requirements and Railway Line Superstructure
Mai ntenance (AOfficial Gazette of RSO
- Rulebook on Technical Requirements arhilway Line Substructure
Mai ntenance (AOfficial Gazette of RSO
to the Rulebook on Technical Requirements and Railway Line Substructure
Mai ntenance (AOfficial Gazette of RSO
- Related standards and norms SRR fEom this field, regulations and valid
documentation;
- Environment al protection and soci al
Safeguard Policies and Procedures, including procedures and measures

pri

deafened by t he document AEnvironment

Framewor ko ( W&tdrR Balkdng Trade ama Transport Facilitation
Project.

These Terms of Reference are a constituent component of Conceptual Design and
Preliminary Design and must be bound right after table of content.

The Designer is oblige proceed according to the acquired location requirements

Preliminary Design shall be made in three (3) bound copies and three (3) copies on a CD
or USB and delivered to the Devel opment
Rail wayso J®C for validatio

All delivered drawings on a CD must be open files in PDF and DWG format, all layouts in

DWG for mat , shown in the model |, mu st be foun
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RLC 40
TERMS OF REFERENCE

for Conceptual Design and Preliminary Design drating, for reconstruction
and rising the safety level on level crossing at k#hl+841 on main arterial
line (Belgrade Centre)iJ u n ¢ t i -dARakowvic& blladenovac Lapovo-
Ni-Br e ¢ statedorder (Tabanovce)

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade and Transport Facilitation Project, funded by the
Loan provided by the World Bank, Al nfras
to carry out rising of the safety level, reconstruction and enhancement of 58 level
crossingsn order to increase the safety of railway and road traffic.

In accordance with the above stated, safety level rising, reconstruction and
enhancement shall be carried out for level crossirgragl+841on part of main
arterial electrified single trackrie (Belgrade Centré) J u n ¢ t i- &RakoviiaG 0
Mladenovae Lapove Ni- @ r e g stateoborder (Tabanovce), located on open
railway line between service points Pinosavalkfat 17+900 and Ripanj &t km
214300, in the station area of the station Sopot Kamki. Railway line is
equipped with CTC with automatic block.

Speed on the observed part of the railway lindd@® km/haccording to valid
timetable data.

For reasons of increased road traffic volume, rising of safety level on the level
crossing and pasability by replacing existing relay device with new electronic
equipment is required.

2. DOCUMENTATION BASIS
Documentation basis for project documentation preparation is as follows:
2.1. Existing technical documentation for the track line at the intersection g@bin

railway line (Belgrade Centrej J u n c t i -oRakovitd Mladenovae
Lapovo Ni-d r e g stateoborder(Tabanovce) and town road in Sopot

Kosmajski.
2.2. Technical documentation for signalinmgterlocking devices of station
Mladenovac, interstation  distee = Mladenovac - Koval evac,

telecommunication and signaling cables and stable plants for electric traction

on the railway line.
2.3. Layout plan of the intersection location of railway line (Belgrade Ceintre)

J unct i- RakovicaGitadenovae Lapove N i- Br e §-etat@border

(Tabanovce) and town road in Sopot Kosmajski.
24. Mi nutes by the railway committee on th
2.5. Service point regulation of service points Sopot Kosmajski.



2.6. Environmental and Social Management Framework (EpNbr Western
Balkans Trade and Transport Facilitation Project.

CONDITIONS FOR TECHNICAL DOCUMETATION P REPARATION

3.1. Geodetic surveying of the intersection location of railway line (Belgrade
Centre)i J u n c t i- RakoviGa®Madenovae Lapovo Ni- @ r @d ®ate
border (Tabanovce) at knd1+841and town road in Sopot Kosmajski and
Geodetic Study for the design purposes is required.

3.2. Conceptual Desigrshall be made on geodetic bases and parcels within
borders of railway land, with representation and d$ation of all the data
required for determination and location requirements provision.

3.3. Designer is obliged to solve the ratio of designed railway installations and
equipment and already existing ones in Breliminary Design, based on
location requirerants. Technical requirements are a component of location
requirements, provided by public authority holder within railway land.

3.4. Preliminary Desigrshall be made on the updated geodetic bases in suitable
scale for this documentation level, within bordémrailway land in order to
obtain approval for execution of works on the level crossing, according to the
following requirements:

(1) Level crossing shall be equipped with level crossing automatic device
with remote control and switching devices with levelssing light
signals and halbarriers (according to article no. 30 Rulebook on
technical requirements for signalingnt er | oc ki ng devices
Gazette of RS0 no. 18/ 16) . Level Cr
certain characteristics so it can be imgédgd into the already existing
safety system;

(2) Device must be made in technology for electronic processing device. It
is required that the device satisfies safety integrity level SIL 4 according
to SRPS EN 50126, SRPS EN 50128, SRPS EN 50129 requirel
that it satisfies complete electronic control of all external elements.
Level crossing device must be implemented in accordance with safety
principles (with computer architectur

(3) Electronic processing device must enable registering ofregjular
occurrences, disturbances and failures connected to level crossing
operation (minimum 5,000 records), as well as local sensing of
mentioned registering connected to level crossing operation, using a lap
top with suitable diagnostic software, withet possibility of remote
sensing (optional). Device must have the possibility of sending coded
SMS messages (disturbance/failure/pole breakage) to three cellular
phones: dispatchers and maintenance department for corresponding Sl
section;

(4) Road signals mugte made in LEEmodular technology, which provides
operation control and proper working of signals;

(5) The device must provide safe motion of trains, road vehicles, pedestrians
and cyclists (where it is applicable) over the level crossing;



(6) Calculation for swich-on interlocking areas for road vehicles, maximum
length 25m, is required;

(7) Level crossing safety device must be switched on and off automatically
by the railway vehicle. Electronic switan and switckoff devices are
used for switching on and off, iteordance with Rulebook on technical
requirements for signalilgnt er |l ocking devices ( A
RSO0 no. 18/ 16) ;

(8) Calculation for level crossing elements for the minimal speed of 20km/h
and maximal speed according to the designed speed of 126kailtbe
carried out;

(9) Proper working of the device shall be controlled constantly from the
service pointSopot Kosmajskiand from the competent CTC center.
Device must have the possibility of -site operation. Level crossing
device shall be placed in theew level crossing hut, at the place of
existing standard hut;

(10) Level crossing device should be placed in a new container for level
crossing, dim. 2m x 2m, on the concrete foundation size 3,4m x 3,4m
(with utilization as a pathway around the container, lwi@lZm) on the
right side of railway line, in front of the level crossing. The foundation
should be connected to the closest side of the road by a concrete
pathway, 0,7m wide. Container should be secured by metal door and
Elzzet lock in order to prevent anthorized access;

(11) Internal device for level crossing must be placed inside the container in
accordance with standards for the placement of such equipment without
heating and cooling units;

(12) Power supply for the safety device for the level crossing shoeld b
provided from the power supply room for signalingerlocking devices
at the service point Sopot Kosmajski;

(13) Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlights, minimal power 30W, with photo
sensor for atomatic switchingon in cases of decreased visibility.
Spotlights are powered by the | evel
50Hz. LED spotlights shall be mounted on the suitable poles for lighting
or clearance gates (if there are any), which shoulsebeip in suitable
places, beside the road on both sides of the level crossing, so that they
provide good lighting of the entire level crossing zone. In case of the
crossing zone itself not being well lit by the previous two spotlights, a
3rd spotlight shald be installed, which shall be mounted on a pole right
next to the container or on the console on the roof of the container;

(14) Technical conditions should be provided for the telephone connection
establishment between the level crossing aeighiboring manned
service points. Level crossing should be connected to the already
existing connection system of #Alnfr
on the railway line. Should the cable be set up from the station to the
level crossing for the purpes of power supply, a telecommunication
cable and an optical fiber cable, minimum fiber 16, must be set up. On



level crossings without the possibility of connecting to the already
existing telecommunication connections system, transfer of SMS
messages tohé closest manned service point and/or competent CTC
center is required,;

(15) Video surveillance should be provided on the level crossing, in order to
enable continuous and clear visibility in the level crossing zone in all
weather conditions with the possibylito save recordings for the period
of one week, along with described lighting. Every fmfrier and level
crossing signal, along with access roads, should be covered by one high
resolution IP camera. Third camera (optional) should cover the
intersectim, i.e. area between hdifirriers. Cameras shall be mounted
on the poles/clearance gates on which spotlights should be mounted.
Device for recording should be set up in the container for placement of
devices for the level crossing. Access to the recosdamgl live viewing
must be possible both locally and remotely (optional) via GSM modem;

(6) | mpl ement ati on and al l ot her procedu
safety level rising, as well as during the lifespan of devices, should be
carried out in accordanegth SRPS EN 50126 ANNEX E;

(17) Contents of the Preliminary Design for the level crossing shall be
prepared in accordance with Rulebook on content, drafting procedure
and inspection process of the technical documentation based on class
and purpose ofthedai | i ty (AOfficial Gazette of

(18) Preliminary Design for the safety level rising of the level crossing shall
be drafted according to concrete case, existing documentation, so that it
is comprised of following parts:

0 Main volume

2/2 Roadway dsign civil organization of the level crossing

4 Electrical installations design of the level crossing

5 Telecommunications and signal installations design of the level
crossing

7 Organization of the execution of works design with Utility Plan

8.1 Railway traffic technology and organization design

8.2 Traffic and traffic signalization design (horizontal and vertical
signalization, temporary and permanent along with a study, road traffic
redirection during the execution of works

- Geodetic Study

Every cesign of the specified parts should contain:
1) General documentation;
2) Textual documentation;
3) Numerical documentation, proof of quantities, bill of quantities
and cost estimate;
4) Graphic documentation.



(19) Investor shall form Review Committeetechnical documenti@n
inspection and approval, after executed technical inspection of the
Preliminary Design;

(20) Service point regulation of service point Sopot Kosmajski should be
amended with suitable level crossing device operation regulations;

(21) Preliminary Design should bmade in accordance with Environmental
and Social principles defined by the policies and procedures for
protective measures of the World Bank and National legal framework
for the environmental protection, with all according to the opinion of
Ministry of Environmental Protection, dated tBof June 2020.

4. TECHNICAL DOCUMENTATION PRO CESSING

During the process of designing all regulations and standards regulating the design
subject shall be applied.

-Law on Planning and Construc#®i®% (nOf
81/2009 correction 64/2010Constitutional Court decision, 24/2011, 121/2021,
42/2013 Constitutional Court decision, 50/201Gonstitutional Court decision,
98/2013 Constitutional Court decision, 132/2014 and 145/2014, 83/2018,
31/2019, 37/209-state law and 9/2020 and 52/2021).

-Law on Railway (AOfficial Gazette of
-Law on Railway Traffic Safety (AOffic
-Law on I nteroperability of Railway Sy
- Law on Environmentall mp a c t Assessment (AOf i ci

135/2004 and 36/2009)
- Rulebook on Implementation Process of United Procedure, Electronically
(AOf ficial Gazette of RSO no. 68/ 2019)
- Rulebook on Technical Requirements for Signaling and Interlocking Equipment

(AOf ficial Gazette of RSO no. 18/ 16 ant

- Rulebook on Intersection of Railway Line and Roadway, Pedestrian or Bicycle
Path, the Place Where the Intersection is Possible, and Traffic Safety Measures
(AOf ficial Gazette of RSO no. 89/ 16)

- Rulebook on Traf i ¢ Signali zation ((AOfficial
14/2021)

- Rulebook on Motor Vehicles and Connecting Vehicles Classification and
Technical Requirements for Vehicles and Technical Requirements for Vehicles

in Traffic on theeRo&adsSRSEMN Gfof.i c4 G/l 2 0Ad

19/2013, 41/2013, 102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016,
7/201%correction, 63/2017, 45/2018, 70/2018);
- Rulebook on Technical Requirements and Railway Line Superstructure

Mai ntenance (AOSd irca.al3 PGazklta)e, oRulReboo

to the Rulebook on Technical Requirements and Railway Line Superstructure
Mai ntenance (AOfficial Gazette of RSO
- Rulebook on Technical Requirements and Railway Line Substructure

Mai ntenance (&06fi RFaln®caze&®/ 2016) , Rul

to the Rulebook on Technical Requirements and Railway Line Substructure
Mai ntenance (AOfficial Gazette of RSO



- Related standards and norms SRPS EN from this field, regulations and valid

documentation

- Environment al protection and soci al proi
Safeguard Policies and Procedures, including procedures and measures
deafened by t he document AEnNnvironment
Framewor ko ( W&tdrR Balkdng Trade diidansport Facilitation
Project.

These Terms of Reference are a constituent component of Conceptual Design and
Preliminary Design and must be bound right after table of content.

The Designer is obliged to proceed according to the acquired location regpiisem

Preliminary Design shall be made in three (3) bound copies and three (3) copies on a CD or

USB and delivered to the Devel opment Depart me
JSC for validation.

All delivered drawings on a CD must be open file*DF and DWG format, all layouts in
DWG f or mat , shown in the model |, mu s t be founodo
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RLC 41
TERMS OF REFERENCE

for Conceptual Design and Preliminary Design drafting, for reconstruction
and rising the safety level on le@l crossing at km 78+247, on main arterial
line (Belgrade Centre)iJ u n ¢ t i -dRakovic& blladenovac Lapovo-
Ni-Br e ¢ statedborder (Tabanovce)

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade and Transport Facilit®iaject, funded by the

Loan provided by the World Bank, Al nfrast
to carry out rising of the safety level, reconstruction and enhancement of 58 level
crossings in order to increase the safety of railway and roacttraffi

In accordance with the above stated, safety level rising, reconstruction and
enhancement shall be carried out for level crossingra?8+247on part of main
arterial electrified single track line (Belgrade CenfieJ u n c t i- &RakovidaG 0
Mladenovae Lapove Ni- ¢ r e g stateoborder(Tabanovce), located in station
area of station Palanka. Railway line is equipped with CTC with automatic block.

Speed on the observed part of the railway lindd@® km/haccording to valid
timetable data.

For reasons foincreased road traffic volume, rising of safety level on the level
crossing andpossibility by replacing existing relay device with new electronic
equipment is required.

2. DOCUMENTATION BASIS
Documentation basis for project documentation preparationfidlews:

2.1.Existing technical documentation for the track line at the intersection point of
railway line (Belgrade Centre) J u n c t i -oRakovic®d Mladenovae
Lapovo Ni- B r e gsatedorder(Tabanovce) and town road in Palanka.

2.2.Technical documentatiofor signalinginterlocking devices of station Palanka,
interstation distance MladenovadPalanka, telecommunication and signaling
cables and stable plants for electric traction on the railway line.

2.3.Layout plan of the intersection location of railwayeli(Belgrade Centré)
J unct i- RakovicaGitadenovae Lapove N i- B r e g satedorder
(Tabanovce) and town road in Palanka.

24Mi nutes by the railway committee on the

2.5.Service point regulation of service point P&an

2.6.Environmental and Social Management Framework (ESMF) for Western
Balkans Trade and Transport Facilitation Project.



3. CONDITIONS FOR TECHNICAL DOCUMETATION P REPARATION
3.1.Geodetic surveying of the intersection location of railway line (Belgrade
Centre)i J u n c t i- ®akovidaGWadenovae Lapove Ni-§ r e § stateo
border (Tabanovce) at kn¥8+247 and town road in Palanka and Geodetic

Study for the design purposes is required.

3.2.Conceptual Desigshall be made on geodetic bases and parcels within borders
of railway land, with representation and specification of all the data required for
determination and location requirements provision.

3.3.Designer is obliged to solve the ratio of designed railway installations and
equipment and already existing ones in fliminary Design, based on
location requirements. Technical requirements are a component of location
requirements, provided by public authority holder within railway land.

3.4.Preliminary Designshall be made on the updated geodetic bases in suitable
scalefor this documentation level, within border of railway land in order to
obtain approval for execution of works on the level crossing, according to the
following requirements:

(1) Level crossing shall be equipped with level crossing automatic device
with remoe control and switching devices with level crossing light
signals and halbarriers (according to article no. 30 Rulebook on
technical requirements for signalingnt er | oc ki ng devi ce
Gazette of RSO0 no. 18/ 16). aveevel Cc
certain characteristics so it can be integrated into the already existing
safety system;

(2) Device must be made in technology for electronic processing device. It
Is required that the device satisfies safety integrity level SIL 4 according
to SRPS EN 5012, SRPS EN 50128, SRPS EN 50129is required
that it satisfies complete electronic control of all external elements.
Level crossing device must be implemented in accordance with safety
principles (with computer architect.

(3) Electronic preessing device must enable registering of all regular
occurrences, disturbances and failures connected to level crossing
operation (minimum 5,000 records), as well as local sensing of
mentioned registering connected to level crossing operation, using a lap
top with suitable diagnostic software, with the possibility of remote
sensing (optional). Device must have the possibility of sending coded
SMS messages (disturbance/failure/pole breakage) to three cellular
phones: dispatchers and maintenance departroerdofresponding Sl
section;

(4) Road signals must be made in LEdular technology, which provides
operation control and proper working of signals;

(5)  The device must provide safe motion of trains, road vehicles, pedestrians
and cyclists (where it is applicablever the level crossing;

(6)  Calculation for switckon interlocking areas for road vehicles, maximum
length 25m, is required;



(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

Level crossing safety device must be switched on and off automatically
by the railway vehicle. Electronic switan and switckoff devices are

used for switching on and off, in accordance with Rulebook on technical
requirements for signalimgnt er |l ocking devices ( AOf
RS0 no. 18/ 16) ;

Calculation for level crossing elements for the minimal speed of 20km/h
and maximal sped according to the designed speed of 120km/h shall be
carried out;

Proper working of the device shall be controlled constantly from the
service pointPalankaand from the competent CTC center. Device must
have the possibility of osite operation. Levelrossing device shall be
placed in the new level crossing hut, at the place of existing standard
hut;

Level crossing device should be placed in a new container for level
crossing, dim. 2m x 2m, on the concrete foundation size 3,4m x 3,4m
(with utilization & a pathway around the container, width 0,7m) on the
right side of railway line, in front of the level crossing. The foundation
should be connected to the closest side of the road by a concrete
pathway, 0,7m wide. Container should be secured by metal afabr
Elzzet lock in order to prevent unauthorized access;

Internal device for level crossing must be placed inside the container in
accordance with standards for the placement of such equipment without
heating and cooling units;

Power supply for the safetglevice for the level crossing should be
provided from the power supply room for signatinterlocking devices

at the station Palanka;

Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlights, minimal power 30With photo
sensor for automatic switchir@n in cases of decreased visibility.
Spotlights are powered by the | evel (
50Hz. LED spotlights shall be mounted on the suitable poles for lighting
or clearance gates (if thereeaany), which should be set up in suitable
places, beside the road on both sides of the level crossing, so that they
provide good lighting of the entire level crossing zone. In case of the
crossing zone itself not being well lit by the previous two spuiga

3rd spotlight should be installed, which shall be mounted on a pole right
next to the container or on the console on the roof of the container;
Technical conditions should be provided for the telephone connection
establishment betweethe level crossing and neighboring manned
service points. Level crossing should be connected to the already
existing connection system of #Alnfras
on the railway line. Should the cable be set up from the station to the
level crossing for the purposes of power supply, a telecommunication
cable and an optical fiber cable, minimum fiber 16, must be set up. On
level crossings without the possibility of connecting to the already
existing telecommunication connections system, feanof SMS



(15)

(16)

(17)

(18)

(19)

(20)

messages to the closest manned service point and/or competent CTC
center is required;
Video surveillance should be provided on the level crossing, in order to
enable continuous and clear visibility in the level crossing zone in all
weather condions with the possibility to save recordings for the period
of one week, along with described lighting. Every fmfrier and level
crossing signal, along with access roads, should be covered by one high
resolution IP camera. Third camera (optional) #thogover the
intersection, i.e. area between Hadfrriers. Cameras shall be mounted
on the poles/clearance gates on which spotlights should be mounted.
Device for recording should be set up in the container for placement of
devices for the level crossingccess to the recordings and live viewing
must be possible both locally and remotely (optional) via GSM modem;
| mpl ement ation and all ot her pr oc e
safety level rising, as well as during the lifespan of devices, should be
carried out in accordance with SRPS EN 50L2Z0NNEX E;
Enhancement of roadway on the level crossing shall be foreseen
according to wvalid rail way regul at
Gazette of RSO no. 41/ 2018) and Rul
line and roadway, pedestrian or bicycle path, at the place where the
i ntersection is possible, and traff
RSO no. 89/ 2016) ) , roadway constr
accordance with European norms and technical spatidics for roads
and railways with all required works on the track panel. Replacement of
the entire track panel should be foreseen as well (new rails, sleepers,
track fastenings);
Drainage in the level crossing zone shall be solved in order to avoid
accumtlation of atmospheric water in the track;
Contents of the Preliminary Design for the level crossing shall be
prepared in accordance with Rulebook on content, drafting procedure
and inspection process of the technical documentation based on class
andpurpoe of the facility (AOfficial Ga
Preliminary Design for the safety level rising of the level crossing shall
be drafted according to concrete case, existing documentation, so that it
is comprised of following parts:
0 Main volume
2/2 Roadway desigrctivil organization of the level crossing
4 Electrical installations design of the level crossing
5 Telecommunications and signal installations design of the level
crossing
7 Organization of the execution of works design with Utility Plan
8.1 Railway traffic technology and organization design
8.2 Traffic and traffic signalization design (horizontal and vertical
signalization, temporary and permanent along with a study, road traffic
redirection during the execution of works
- Geodetic Stdy



Every design of the specified parts should contain:
1) General documentation;
2) Textual documentation;
3) Numerical documentation, proof of quantities, bill of quantities
and cost estimate;
4) Graphic documentation.

(21) Investor shall form Review Committeetechnical documentation
inspection and approval, after executed technical inspection of the
Preliminary Design;

(22) Service point regulation of service point Palanka should be amended
with suitable level crossing device operation regulations;

(23) Preliminary Design shoulde made in accordance with Environmental
and Social principles defined by the policies and procedures for
protective measures of the World Bank and National legal framework
for the environmental protection, with all according to the opinion of
Ministry of Environmental Protection, datedt@®f June 2020.

4. TECHNICAL DOCUMENTATION PRO CESSING
During the process of designing all regulations and standards regulating the design
subject shall be applied.

Law on Planning and Const r omoci2i2a09, ( A Of f i
81/2009 correction 64/2010Constitutional Court decision, 24/2011, 121/2021,

42/2013 Constitutional Court decision, 50/2013onstitutional Court decision,

98/2013 Constitutional Court decision, 132/2014 and 145/2014, 83/2018,

31/2019, 372019state law and 9/2020 and 52/2021).

Law on Railway (AOfficial Gazette of RSO
Law on Railway Traffic Safety (AaOfficial
Law on Interoperability of Railway Syste
Law on Environmera | | mpact Assessment (AOffici a

135/2004 and 36/2009)

Rulebook on Implementation Process of United Procedure, Electronically
(AOf ficial Gazette of RSO no. 68/ 2019)
Rulebook on Technical Requirements for Signaling and Interlocking Eqotpme

(AOf ficial Gazette of RSO no. 18/ 16 and
Rulebook on Intersection of Railway Line and Roadway, Pedestrian or Bicycle

Path, the Place Where the Intersection is Possible, and Traffic Safety Measures
(AOfficial Gazette of RSO no. 89/ 16)
Rulebook on Taf fi ¢ Signalization ((AOfficial
14/2021)

Rulebook on Motor Vehicles and Connecting Vehicles Classification and
Technical Requirements for Vehicles and Technical Requirements for Vehicles

in Traffic on thettRoaodfs RSIOOfho.ci 40/ L@ak:
19/2013, 41/2013, 102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016,
7/201correction, 63/2017, 45/2018, 70/2018);



- Rulebook on Technical Requirements and Railway Line Superstructure
Mai ntenance (nRSEbinoal 3GA261L6E, ORUI eb
to the Rulebook on Technical Requirements and Railway Line Superstructure
Mai ntenance (AOfficial Gazette of RSO

- Rulebook on Technical Requirements and Railway Line Substructure

0 (

Mai ntenanceetfi®f oifciR&lo Ga@az 39/ 2016) , R
to the Rulebook on Technical Requirements and Railway Line Substructure
Mai ntenance (AOfficial Gazette of RSO 1

- Related standards and norms SRPS EN from this field, regulations and valid
documentabn;

- Environment al protection and soci al p
Safeguard Policies and Procedures, including procedures and measures
deafened by t he document AENnvironmer
Framewor ko ( W&tdrR Balkdng Trade diif eansport Facilitation
Project.

These Terms of Reference are a constituent component of Conceptual Design and
Preliminary Design and must be bound right after table of content.

The Designer is obliged to proceed according to the acquired locatiorereguis

Preliminary Design shall be made in three (3) bound copies and three (3) copies on a CD

or USB and delivered to the Devel opment C
Rail wayso JSC for validation.

All delivered drawings on a CD must be open fie®DF and DWG format, all layouts in

DWG format, shown in the model, must be f ol









RLC 42
TERMS OF REFERENCE

for Conceptual Design and Preliminary Design drafting, for reconstruction
and rising the safety levebn level crossing at km 79+362, on main arterial
line (Belgrade Centre)iJ u n ¢ t i -dRakovic& blladenovac Lapovo-
Ni-Br e ¢ statedborder (Tabanovce)

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade and Transport Ratidn Project, funded by the

Loan provided by the World Bank, Al nfrast
to carry out rising of the safety level, reconstruction and enhancement of 58 level
crossings in order to increase the safety of railway andtratiit.

In accordance with the above stated, safety level rising, reconstruction and
enhancement shall be carried out for level crossingra?9+362on part of main
arterial electrified single track line (Belgrade CenfieJ u n c t i- &RakovidaG 0
Mladerovac Lapove Ni- ¢ r e g stateoborder(Tabanovce), located in station
area of the station Palanka. Railway line is equipped with CTC with automatic
block.

Speed on the observed part of the railway lindd@® km/haccording to valid
timetable data.

For reasons of increased road traffic volume, rising of safety level on the level
crossing andpossibility by replacing existing relay device with new electronic
equipment is required.

2. DOCUMENTATION BASIS
Documentation basis for project documentation prejuara as follows:

2.1.Existing technical documentation for the track line at the intersection point of
railway line (Belgrade Centrej J u n c t i -oRakovitd Blladenovae
Lapovo Ni- B r e gsatedorder(Tabanovce) and locabadin Palanka.
2.2.Technical deumentation for signalingterlocking devices of station
Mladenovac, interstation  distance  Mladenovac- Koval evac,
telecommunication and signaling cables and stable plants for electric traction
on the railway line.
2.3.Layout plan of the intersection locatiof railway line (Belgrade Centré)
J unct i- RakovicaGitadenovae Lapove N i- B r e g satedorder
(Tabanovce) and town road in Palanka.
24Mi nutes by the railway committee on the
2.5. Service point regulation of sece point Palanka.
2.6.Environmental and Social Management Framework (ESMF) for Western
Balkans Trade and Transport Facilitation Project.



3. CONDITIONS FOR TECHNICAL DOCUMETATION P REPARATION

3.1. Geodetic surveying of the intersection location of railway line (Belg
Centre)i J u n c t i- RakoviGa®Madenovae Lapove Ni- @ r e g €ateo
border (Tabanovce) at knT9+362and town road in Palanka and Geodetic
Study for the design purposes is required.

3.2. Conceptual Desigrshall be made on geodetic bases and paneélsin
borders of railway land, with representation and specification of all the data
required for determination and location requirements provision.

3.3.Designer is obliged to solve the ratio of designed railway installations and
equipment and already existi ones in thePreliminary Design, based on
location requirements. Technical requirements are a component of location
requirements, provided by public authority holder within railway land.

3.4.Preliminary Desigrshall be made on the updated geodetic basasiitable
scale for this documentation level, within border of railway land in order to
obtain approval for execution of works on the level crossing, according to the
following requirements:

(1)

(@)

3)

(4)
(5)
(6)
(7)

Level crossing shall be equipped with level crossing automaticale

with remote control and switching devices with level crossing light

signals and halbarriers (according to article no. 30 Rulebook on
technical requirements for signalingnt er | oc ki ng devi ce
Gazette of RSO0 no. 1y8 devicé ymust Havev e | Cc
certain characteristics so it can be integrated into the already existing
safety system;

Device must be made in technology for electronic processing device. It

Is required that the device satisfies safety integrity level SIL 4 according

to SRPS EN 50126, SRPS EN 50128, SRPS EN 501298 required

that it satisfies complete electronic control of all external elements.

Level crossing device must be implemented in accordance with safety
principles (with computer architect.
Electronic processing device must enable registering of all regular
occurrences, disturbances and failures connected to level crossing
operation (minimum 5,000 records), as well as local sensing of
mentioned registering connected to level crossing operatising a lap

top with suitable diagnostic software, with the possibility of remote
sensing (optional). Device must have the possibility of sending coded

SMS messages (disturbance/failure/pole breakage) to three cellular
phones: dispatchers and maintesemlepartment for corresponding Sl

section;

Road signals must be made in Liaidular technology, which provides

operation control and proper working of signals;

The device must provide safe motion of trains, road vehicles, pedestrians

and cyclists (wherd is applicable) over the level crossing;

Calculation for switckon interlocking areas for road vehicles, maximum

length 25m, is required;

Level crossing safety device must be switched on and off automatically

by the railway vehicle. Electronic switedn and switchoff devices are



used for switching on and off, in accordance with Rulebook on technical
requirements for signalimgnt er |l ocking devices ( AOf
RS0 no. 18/ 16) ;

(8) Calculation for level crossing elements for the minimal speed of 20km/h
and maximal speed according to the designed speed of 120km/h shall be
carried out;

(9) Proper working of the device shall be controlled constantly from the
service pointPalanka and from the competent CTC center. Device must
have the possibility of osite opeation. Level crossing device shall be
placed in the new level crossing hut, at the place of existing standard
hut;

(10) Level crossing device should be placed in a new container for level
crossing, dim. 2m x 2m, on the concrete foundation size 3,4m x 3,4m
(with utilization as a pathway around the container, width 0,7m) on the
right side of railway line, in front of the level crossing. The foundation
should be connected to the closest side of the road by a concrete
pathway, 0,7m wide. Container should be securgdnetal door and
Elzzet lock in order to prevent unauthorized access;

(11) Internal device for level crossing must be placed inside the container in
accordance with standards for the placement of such equipment without
heating and cooling units;

(12) Power supplyfor the safety device for the level crossing should be
provided from the power supply room for signatingerlocking devices
at the station Palanka;

(13) Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlights, mimal power 30W, with photo
sensor for automatic switchir@n in cases of decreased visibility.
Spotlights are powered by the | evel (
50Hz. LED spotlights shall be mounted on the suitable poles for lighting
or clearance gas (if there are any), which should be set up in suitable
places, beside the road on both sides of the level crossing, so that they
provide good lighting of the entire level crossing zone. In case of the
crossing zone itself not being well lit by the p@s two spotlights, a
3rd spotlight should be installed, which shall be mounted on a pole right
next to the container or on the console on the roof of the container;

(14) Technical conditions should be provided for the telephone connection
establshment between the level crossing and neighboring manned
service points. Level crossing should be connected to the already
existing connection system of #Alnfras
on the railway line. Should the cable be set up from theost&ti the
level crossing for the purposes of power supply, a telecommunication
cable and an optical fiber cable, minimum fiber 16, must be set up. On
level crossings without the possibility of connecting to the already
existing telecommunication connectfonsystem, transfer of SMS
messages to the closest manned service point and/or competent CTC
center is required;



(15) Video surveillance should be provided on the level crossing, in order to
enable continuous and clear visibility in the level crossing zonel in al
weather conditions with the possibility to save recordings for the period
of one week, along with described lighting. Every fmfrier and level
crossing signal, along with access roads, should be covered by one high
resolution IP camera. Third camer@ptional) should cover the
intersection, i.e. area between Hadfrriers. Cameras shall be mounted
on the poles/clearance gates on which spotlights should be mounted.
Device for recording should be set up in the container for placement of
devices for thdevel crossing. Access to the recordings and live viewing
must be possible both locally and remotely (optional) via GSM modem,;

(16) | mpl ement ati on and all ot her pr oc e
safety level rising, as well as during the lifespan of d=yichould be
carried out in accordance with SRPS EN 500 26NNEX E;

(17) Enhancement of roadway on the level crossing shall be foreseen
according to wvalid rail way regul at
Gazette of RSO no. 41/ 20 loBrpiwag nd Rul
line and roadway, pedestrian or bicycle path, at the place where the
Il ntersection is possible, and traff
RSO no. 89/ 2016) ) , roadway constr
accordance with European norms andcitecal specifications for roads
and railways with all required works on the track panel. Replacement of
the entire track panel should be foreseen as well (new rails, sleepers,
track fastenings);

(18) Drainage in the level crossing zone shall be solved in dadevoid
accumulation of atmospheric water in the track;

(19) Contents of the Preliminary Design for the level crossing shall be
prepared in accordance with Rulebook on content, drafting procedure
and inspection process of the technical documentation baseths: c
and purpose of the facility (AOffici

(20) Preliminary Design for the safety level rising of the level crossing shall
be drafted according to concrete case, existing documentation, so that it
is comprised of following parts:

0 Main volume

2/2 Roadway desigreivil organization of the level crossing

4 Electrical installations design of the level crossing

5 Telecommunications and signal installations design of the level
crossing

7 Organization of the execution of works desigrhwidtility Plan

8.1 Railway traffic technology and organization design

8.2 Traffic and traffic signalization design (horizontal and vertical
signalization, temporary and permanent along with a study, road traffic
redirection during the execution of works

- Geodetic Study)

Every design of the specified parts should contain:



1) General documentation;

2) Textual documentation;

3) Numerical documentation, proof of quantities, bill of quantities
and cost estimate;

4) Graphic documentation.

(21) Investor shall form Review Caomittee technical documentation
inspection and approval, after executed technical inspection of the
Preliminary Design;

(22) Service point regulation of service point Palanka should be amended
with suitable level crossing device operation regulations;

(23) Preliminay Design should be made in accordance with Environmental
and Social principles defined by the policies and procedures for
protective measures of the World Bank and National legal framework
for the environmental protection, with all according to the opirod
Ministry of Environmental Protection, datedtR®f June 2020.

4. TECHNICAL DOCUMENTATION PRO CESSING
During the process of designing all regulations and standards regulating the design
subject shall be applied.

Law on Planning and GamrsttrtwectafonRJol O ¢ i
81/2009 correction 64/2010Constitutional Court decision, 24/2011, 121/2021,

42/2013 Constitutional Court decision, 50/2613onstitutional Court decision,

98/2013 Constitutional Court decision, 132/2014 and 145/2014, B382

31/2019, 37/201:8tate law and 9/2020 and 52/2021).

Law on Rail way (AOfficial Gazette of RSO
Law on Railway Traffic Safety (AOfficial
Law on Interoperability of Railway Syste
Law on Environment al | mpact Assessment

135/2004 and 36/2009)

Rulebook on Implementation Process of United Procedure, Electronically
(AOofficial Gazette of RSO no. 68/ 2019)
Rulebook on Technical Requirements for Signaling aneflimtking Equipment
(AOofficial Gazette of RSO no. 18/ 16 and
Rulebook on Intersection of Railway Line and Roadway, Pedestrian or Bicycle

Path, the Place Where the Intersection is Possible, and Traffic Safety Measures
(AOofficial Gan®tte of RSO no. 89

Rul ebook on Traffic Signalization ((AdOf
14/2021)

Rulebook on Motor Vehicles and Connecting Vehicles Classification and
Technical Requirements for Vehicles and Technical Requirements for Vehicles

in Traffic on the Rod s (nOofficial Gazette of RSo
19/2013, 41/2013, 102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016,
7/201%correction, 63/2017, 45/2018, 70/2018);

Rulebook on Technical Requirements and Railway Line Superstructure

Mai ntenfihcei §aA0OGazette of RSO no. 39/ 201



to the Rulebook on Technical Requirements and Railway Line Superstructure
Mai ntenance (AOfficial Gazette of RSO

- Rulebook on Technical Requirements and Railway Line Substructure
Maintenam ce ( AOf fi ci al Gazette of RSO no.
to the Rulebook on Technical Requirements and Railway Line Substructure
Mai ntenance (AOfficial Gazette of RSO

- Related standards and norms SRPS EN from this field, regulationgahdd
documentation;

- Environment al protection and soci al
Safeguard Policies and Procedures, including procedures and measures

€Y

P

deafened by t he document AENvVvironmer

Framewor k0o ( W&tdi-BalkahsoTradetamdelransport Facilitation
Project.

These Terms of Reference are a constituent component of Conceptual Design and
Preliminary Design and must be bound right after table of content.

The Designer is obliged to proceed according to the aadjlocation requirements

Preliminary Design shall be made in three (3) bound copies and three (3) copies on a CD
or USB and delivered to the Devel opment
Rail wayso JSC for validation.

All delivered drawings on a Cbiust be open files in PDF and DWG format, all layouts in
DWG format, shown in the model, must be f

(O






RLC 43
TERMS OF REFERENCE

for Conceptual Design and Preliminary Design drafting, for reconstruction
and rising the safety level on level crossing at km 99+939, on main arterial
line (Belgrade Centre)iJ u n ¢ t i -dARakowvic& blladenovac Lapovo-
Ni-Br e ¢ statedorder (Tabanovce)

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade andisport Facilitation Project, funded by the

Loan provided by the World Bank, Al nfras
to carry out rising of the safety level, reconstruction and enhancement of 58 level
crossings in order to increase the safety diveai and road traffic.

In accordance with the above stated, safety level rising, reconstruction and
enhancement shall be carried out for level crossingra®9+939on part of main
arterial electrified doublrack line (Belgrade Centrd) J u n c t i- ®Ra&ovi€aG 0
Mladenovae Lapove N i- @ r e g satedorder(Tabanovce), located station area

of service point Markovac, at the intersection point of doulrdack line and
roadway in Markovac, Railway line is equipped with automatic block.

Speed on the obserd part of the railway line IS0 km/h on the left track {Okm/h
DMU), according to valid timetable data.

For reasons of increased road traffic volume, rising of safety level on the level
crossing andpossibility by replacing existing relay device with weelectronic
equipment is required.

2. DOCUMENTATION BASIS
Documentation basis for project documentation preparation is as follows:

2.1. Existing technical documentation for the track line at the intersection point of
railway line (Belgrade Centre) J u n c t i -oRakovitd Blladenovae
Lapove Ni-d r e § stateoborder(Tabanovce) and town road at service
point Markovac.

2.2. Technical documentation for signalimgerlocking devices of station
Markovac, interstation distance Velika Planilarkovac, telecommunication
and signaling cables and stable plants for electric traction on the railway line.

2.3. Layout plan of the intersection location of railway line (Belgrade Centre)

J unct i- RakovicaGitadenovae Lapove N i- B r e g sate dorder
(Tabanovce) and town ad in Markova.

24. Mi nutes by the railway committee on th

2.5. Service point regulation of service point Markovac.

2.6. Environmental and Social Management Framework (ESMF) for Western
Balkans Trade and Transport Facilitation Pcbje



3. CONDITIONS FOR TECHNICAL DOCUMETATION P REPARATION

3.1. Geodetic surveying of the intersection location of railway line (Belgrade
Centre)i J u n c t i- RakoviGa®Madenovae Lapovo Ni- @ r e g €ateo
border (Tabanovce) at kl®9+939and town road at serce point Markovac
and Geodetic Study for the design purposes is required.

3.2. Conceptual Desigrshall be made on geodetic bases and parcels within
borders of railway land, with representation and specification of all the data
required for determination afdcation requirements provision.

3.3. Designer is obliged to solve the ratio of designed railway installations and
equipment and already existing ones in Breliminary Design, based on
location requirements. Technical requirements are a component of location
requirements, provided by public authority holder within railway land.

3.4. Preliminary Desigrshall be made on the updated geodetic bases in suitable
scale for this documentation level, within border of railway land in order to
obtain approval for executioof works on the level crossing, according to the
following requirements:

(1) Level crossing shall be equipped with level crossing automatic device
with remote control and switching devices with level crossing light
signals and halbarriers (according to acte no. 30 Rulebook on
technical requirements for signalingnt er | oc ki ng devices
Gazette of RS0 no. 18/ 16) . Level Cr
certain characteristics so it can be integrated into the already existing
safety system;

(2) Device mst be made in technology for electronic processing device. It
is required that the device satisfies safety integrity level SIL 4 according
to SRPS EN 50126, SRPS EN 50128, SRPS EN 50129 required
that it satisfies complete electronic control of akteznal elements.
Level crossing device must be implemented in accordance with safety
principles (with computer architectur

(3) Electronic processing device must enable registering of all regular
occurrences, disturbances and failures connetbedevel crossing
operation (minimum 5,000 records), as well as local sensing of
mentioned registering connected to level crossing operation, using a lap
top with suitable diagnostic software, with the possibility of remote
sensing (optional). Device mukave the possibility of sending coded
SMS messages (disturbance/failure/pole breakage) to three cellular
phones: dispatchers and maintenance department for corresponding Sl
section;

(4) Road signals must be made in Lisiddular technology, which provides
operdion control and proper working of signals;

(5) The device must provide safe motion of trains, road vehicles, pedestrians
and cyclists (where it is applicable) over the level crossing;

(6) Calculation for switckon interlocking areas for road vehicles, maximum
length 25m, is required,;

(7) Level crossing safety device must be switched on and off automatically
by the railway vehicle. Electronic switedn and switckoff devices are



used for switching on and off, in accordance with Rulebook on technical
requirements for ghalingi nt er |l ocking devices ( A
RSO0 no. 18/ 16) ;

(8) Calculation for level crossing elements for the minimal speed of 20km/h
and maximal speed according to the designed speed of 120km/h shall be
carried out;

(9) Proper working of the device shdle controlled constantly from the
station Markovac and from the competent CTC center. Device must
have the possibility of osite operation. Level crossing device shall be
placed in the new level crossing hut, at the place of existing standard
hut;

(10) Level crossing device should be placed in a new container for level
crossing, dim. 2m x 2m, on the concrete foundation size 3,4m x 3,4m
(with utilization as a pathway around the container, width 0,7m) at the
place of existing standard hut. The foundation shd@dconnected to
the closest side of the road by a concrete pathway, 0,7m wide. Container
should be secured by metal door and Elzzet lock in order to prevent
unauthorized access;

(11) Internal device for level crossing must be placed inside the container in
accadance with standards for the placement of such equipment without
heating and cooling units;

(12) Power supply for the safety device for the level crossing should be
provided from the power supply room for signahingerlocking devices
at the station Markovac;

(13) Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlights, minimal power 30W, with photo
sensor for automatic switchiran in cases of decreased visibility.
Spotlights are power ed erbvgltage B36V, | e v e |
50Hz. LED spotlights shall be mounted on the suitable poles for lighting
or clearance gates (if there are any), which should be set up in suitable
places, beside the road on both sides of the level crossing, so that they
provide good ligting of the entire level crossing zone. In case of the
crossing zone itself not being well lit by the previous two spotlights, a
3rd spotlight should be installed, which shall be mounted on a pole right
next to the container or on the console on the rbtfecontainer;

(14) Technical conditions should be provided for the telephone connection
establishment between the level crossing and neighboring manned
service points. Level crossing should be connected to the already
existing connection systemf Al nfrastructure of Se
on the railway line. Should the cable be set up from the station to the
level crossing for the purposes of power supply, a telecommunication
cable and an optical fiber cable, minimum fiber 16, must be set up. On
level crossings without the possibility of connecting to the already
existing telecommunication connections system, transfer of SMS
messages to the closest manned service point and/or competent CTC
center is required;



(15) Video surveillance should be provided the level crossing, in order to
enable continuous and clear visibility in the level crossing zone in all
weather conditions with the possibility to save recordings for the period
of one week, along with described lighting. Every fmfrier and level
crossing signal, along with access roads, should be covered by one high
resolution IP camera. Third camera (optional) should cover the
intersection, i.e. area between Hadfrriers. Cameras shall be mounted
on the poles/clearance gates on which spotlightsuld be mounted.

Device for recording should be set up in the container for placement of
devices for the level crossing. Access to the recordings and live viewing
must be possible both locally and remotely (optional) via GSM modem;

(16) Implementationand allot her procedur es, during t
safety level rising, as well as during the lifespan of devices, should be
carried out in accordance with SRPS EN 500 26NNEX E;

(17) Enhancement of roadway on the level crossing shall be foreseen
according to val d rai |l way regul ations (Law ¢
Gazette of RSO no. 41/ 2018) and Rul e
line and roadway, pedestrian or bicycle path, at the place where the
i ntersection is possible, attedof traffic
RSo no. 89/ 2016) ) , roadway construc
accordance with European norms and technical specifications for roads
and railways with all required works on the track panel. Replacement of
the entire track panel should be foreseerwal (new rails, sleepers,
track fastenings);

(18) Drainage in the level crossing zone shall be solved in order to avoid
accumulation of atmospheric water in the track;

(19) Contents of the Preliminary Design for the level crossing shall be
prepared in accordance ttviRulebook on content, drafting procedure
and inspection process of the technical documentation based on class
and purpose of the facility (AOfficia

(20) Preliminary Design for the safety level rising of the level crossing shall
be drafted according to concrete case, existing documentation, so that it
is comprised of following parts:

0 Main volume

2/2 Roadway desigrtivil organization of the level crossing

4 Electrical installations design of the level crossing

5 Telecommunicatiahn and signal installations design of the level
crossing

7 Organization of the execution of works design with Utility Plan

8.1 Railway traffic technology and organization design

8.2 Traffic and traffic signalization design (horizontal and vertical
signalzation, temporary and permanent along with a study, road
traffic redirection during the execution of works

- Geodetic Study



Every design of the specified parts should contain:

1) General documentation;

2) Textual documentation;

3) Numerical documentation, prooff @uantities, bill of quantities
and cost estimate;

4) Graphic documentation.

(21) Investor shall form Review Committeetechnical documentation
inspection and approval, after executed technical inspection of the
Preliminary Design;

(22) Service point regulation of sgce point Markovac should be amended
with suitable level crossing device operation regulations;

(23) Preliminary Design should be made in accordance with Environmental
and Social principles defined by the policies and procedures for
protective measures of thWWorld Bank and National legal framework
for the environmental protection, with all according to the opinion of
Ministry of Environmental Protection, datedt@®f June 2020.

4. TECHNICAL DOCUMENTATION PRO CESSING
During the process of designing all regulascand standards regulating the design
subject shall be applied.

-Law on Planning and Construction ( AOf

81/2009 correction 64/2010Constitutional Court decision, 24/2011, 121/2021,
42/2013 Constitutional Court decisio®0/2013 Constitutional Court decision,
98/2013 Constitutional Court decision, 132/2014 and 145/2014, 83/2018,
31/2019, 37/2018tate law and 9/2020 and 52/2021).

-Law on Railway (nOfficial Gazett of
-Law on Railway TrG@diettt Sadfet RS i
-Law on Interoperability of Rail w
- Law on Environment al | mpact As s

135/2004 and 36/2009)
- Rulebook on Implementation Process of United Procedure;tr&hecally

e
06 f i £1F
ay Syst
essmen

(AOf ficial Gazette of RSO no. 68/ 2019)

- Rulebook on Technical Requirements for Signaling and Interlocking Equipment
(AOf ficial Gazette of RSO no. 18/ 16

- Rulebook on Intersection of Railway Line and Roadway, Pedestrian or Bicycle
Path,the Place Where the Intersection is Possible, and Traffic Safety Measures
(AOCf ficial Gazette of RSO no. 89/ 16)

- Rul ebook on Traffic Signalization ((fAc

14/2021)

- Rulebook on Motor Vehicles and Connecting Vehicles Classificaand
Technical Requirements for Vehicles and Technical Requirements for Vehicles
in Traffic on the Roads (AOfficial
19/2013, 41/2013, 102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016,
7/201Fcorrection, 63/@17, 45/2018, 70/2018);



- Rulebook on Technical Requirements and Railway Line Superstructure
Mai ntenance (AOfficial Gazette of RSO no
to the Rulebook on Technical Requirements and Railway Line Superstructure
Mai ntendnce alfi@azette of RSO no. 74/ 16)
- Rulebook on Technical Requirements and Railway Line Substructure
Mai ntenance (AOfficial Gazette of RSO no
to the Rulebook on Technical Requirements and Railway Line Substructure
Maintenancd A Of f i ci al Gazette of RSO no. 741/ 1¢
- Related standards and norms SRPS EN from this field, regulations and valid

documentation;

- Environment al protection and soci al proi
Safeguard Policies and Procedures, including procedunes raeasures
deafened by t he document AEnNnvironment
Framewor ko ( W&tdrR Balkdng Trade ama Transport Facilitation
Project.

These Terms of Reference are a constituent component of Conceptual Design and
Preliminary Desigrand must be bound right after table of content.

The Designer is obliged to proceed according to the acquired location requirements

Preliminary Design shall be made in three (3) bound copies and three (3) copies on a CD
or USB and delivered to the Developm t Depart ment of Al nfrast
Rail wayso JSC for wvalidation.

All delivered drawings on a CD must be open files in PDF and DWG format, all layouts in
DWG format, shown in the model, must be foun
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RLC 44
TERMS OF REFERENCE

for Conceptual Design and Preliminary Design drafting, for reconstruction
and rising the safety level on level crossing at kih00+976 on main arterial
line (Belgrade Centre)iJ u n ¢ t i -dARakowvic& blladenovac Lapovo-

1.

Ni-Br e ¢ statedorder (Tabanovce)

PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade and Transport Facilitation Project, funded by the
Loanprovided bythe World Bank fl nfrastruct uokCpldhs Ser bi
to carry out rising bthe safety level, reconstruction and enhancement of 58 level
crossings in order to increase the safety of railway and road traffic.

In accordance with the above stated, safety level rising, reconstruction and
enhancement shall be carried out for levelssmg atkm 100+976 on part ofof

main arterial electrified doubletrack line (Belgrade Centrey Junct i-on i Go
Rakovica Mladenovae Lapove Ni- & r e g stateoborder(Tabanovce)located

in the station area of station Markvac (km 100+400). Railwag i equipped with

automatic block.

For reasons of increased road traffic volume, rising of safety level on the level
crossing by replacing existing relay device with new electronic equipment is
required.

DOCUMENTATION BASIS
Documentation basis for profedocumentation preparationas follows

2.1. Existing technical documentation for the track line at the intersection point of
railway line (Belgrade Centre) J u n c t i -oRakovitd Blladenovae
Lapovo N i- B r e gsatedorder(Tabanovcepnd town roadn Markovac.

2.2. Technical documentation foisignallinginterlocking devices of station
Markovag interstation distanc¥elika Plana- Markovag telecommunication
and signalling cables and stable plants for electric traction on the railway line.

2.3. Layoutplanof the intersection location of railway lirfBelgrade Centre)

J unct i- RakoviéaGitadenovae Lapove Ni- B r e g satedorder
(Tabanovce) antbwn road in Markovac

24. Minutesby the railway committee on the | e

2.5. Servcepoint regulation of service point Markovac.

2.6. Environmental and Social Management Framework (ESMF)Vi@stern
Balkans Trade and@iransportFacilitation Project



3. CONDITIONS FOR TECHNICAL DOCUMETATION P REPARATION

3.1.

3.2.

3.3.

3.4.

Geodetic surveying of the intersectioocation of railway line(Belgrade

Centre)i J u n c t i- RakoviGa®Madenovae Lapovo Ni- @ r e g €ateo

border (Tabanovcept km100+976andtown road at service point Markovac

and Geodetic Study for the design purpasesquired.

Conceptual Desigrshall be made omeodetic basesnd parcels within

borders of railway land, with representation and specification of all the data

required for determination and locatieguirementgprovision.

Designer is obliged tsolve the ratio of designed railwaystallations and

equipment and already existing ones in Breliminary Design, based on

location requirementsTechnical requirements are a component of location

requirements, provided kpublic authority holdewithin railway land.

Preliminary Desigrshall be made on the updated geodetic basesiitable

scale for this documentation level, within border of railway land in order to

obtain approval for execution of works on the level crossing, according to the

following requirements:

(1) Level crossing shalbe equipped with level crossing automatic device
with remote controland switching devices with level crossing light
signals and halbarriers (according to article no. 30 Rulebook on

technical requirements for signallmgnt er | oc ki Officaldevi ces

Gazette of R6 n o . . Lewl/ clo$sihg safety device must have
certain characteristics so it can be integrated into the already existing
safety system;

(2) Device must be made in technology for electronic processing device. It
is required that the device wdites safety integrity level SIL 4 according
to SRPS EN 50126, SRPS EN 50128, SRPS EN 501249 required
that it satisfies complete electronic control of all external elements.
Level crossing device must be implemented in accordance with safety

princip es (with computer architecture)

(3) Electronic processing device must enable registering of all regular
occurrences, disturbances and failures connected to level crossing
operation (minimum 5,000 records), as well as local sensing of
mentioned egistering connected to level crossing operation, using-a lap
top with suitable diagnostic software, with the possibility of remote
sensing (optional). Device must have the possibility of sending coded
SMS messages (disturbance/failure/pole breakage) ree tieellular

phones: dispatchers and maintenance department for corresponding Sl

section;

(4) Road signals must be made in Lisiddular technology, which provides
operation control and proper working of signals;

(5) The device must provide safe motion of traingd@ehicles, pedestrians
and cyclists (where it is applicable) over the level crossing;

(6) Calculation for switckon interlocking areafr road vehites, maximum
length 25m, is required;

(7) Level crossing safety device must be switched on and off automatically
by the railway vehicle. Electrongwitchron and switckoff devicesare

3t



used forswitchingon and off in accordance with Rulebook on technical
requirements for signallinoterlocking devices( @fficial Gazette of
RS no. 18/ 16) ;

(8) Calculation for level cresing elements for the minimal speed of 20km/h
and maximal speed accordingth® designed speed 120km/h shall be
carried out;

(9) Proper working of the device shall be controlled constantly from the
service pointMarkovac. Device must have the possibiligf on-site
operationusing the local setting push buttdrOB installed on the wall
of the container located in the suitable cabinet protected from
unauthorized accegElzet lock)

(10) Level crossing device should be placed in a new container for level
crossing, dim. 2m x 2m, on the concrete foundation size 3,4m x 3,4m
(with utilization as a pathway around the container, width 0,7m) at the
place of existing standard hut. The foundation should be connected to
the closest side of the road by a concrete path@@m wide. Container
should be secured by metal door and Elzzet lock in order to prevent
unauthorized access;

(11) Internal device for level crossing must be placed inside the container in
accordance with standards for the placement of such equipment without
heating and cooling units

(12) Power supply for the safety device for the level crossihguld be
provided from the power supply room for signallimgerlocking
devices at the service point Markovac;

(13) Level crossing zone should be lighted in accordance withdatd
EN124642, using two LED spotlights, minimal power 30W, with photo
sensor for automatic switchiran in cases of decreased visibility.
Spotlights are powered by the | evel
50Hz. LED spotlights shall be mounted oe Buitable poles for lighting
or clearanceggates (if there are any), which should be set up in suitable
places, beside the road on both sides of the level crossing, so that they
provide good lighting of the entire level crossing zone. In case of the
crossing zone itself not being well lit by the previous two spotlights, a
3rd spotlight should be installed, which shall be mounted on a pole right
next to the container or on the console on the roof of the container;

(14) Technical conditions should be provided the telephone connection
establishment between the level crossing and neighbouring manned
service points. Level crossing should be connected to the already
existing connection system éfl nf r astructure of Serb
on the railwayline. Should the cable be set up from the station to the
level crossing for the purposes of power supply, a telecommunication
cable and an opticdibre cable, minimunfibre 16, must be set up. On
level crossings without the possibility of connecting te thready
existing telecommunication connections system, transfer of SMS
messages to the closest manned service point and/or competent CTC
centreis required;



(15) Video surveillance should be provided on the level crossing, in order to
enable continuous andedr visibility in the level crossing zone in all
weather conditions with the possibility to save recordings for the period
of one week, along with described lighting. Every fmfrier and level
crossing signal, along with access roads, should be coligrede high
resolution IP camera. Third camera (optional) should cover the
intersection, i.e. area between Hadfrriers. Cameras shall be mounted
on the poles/clearance gates on which spotlights should be mounted.

Device for recording should be set uptive container for placement of
devices for the level crossing. Access to the recordings and live viewing
must be possible both locally and remotely (optional) via GSM modem;

(6) | mpl ement ati on and al l ot her procedu
safety levelrising, as well as during the lifespan of devices, should be
carried out in accordance with SRPS EN 500 26NNEX E;

(17) Enhancement of roadway on the level crossing shall be foreseen
according to wvalid rail way regul ati c
Gazette oRS O no. 41/ 2018) and Rul ebook or
line and roadway, pedestrian or bicycle path, at the place where the
i ntersection is possible, and traffic
RSo no. 89/ 2016) ) , roadwanels monstruc
accordance with European norms and technical specifications for roads
and railways with all required works on the track panel. Replacement of
the entire track panel should be foreseen as well (new rails, sleepers,
track fastenings)

(18) Drainage in tk level crossing zone shall be solved in order to avoid
accumulation of atmospheric water in the track;

(19) Contents of the Preliminary Design for the level crossing shall be
prepared in accordance with Rulebook on content, drafting procedure
and inspection pcess of the technical documentation based on class
and purpose of the facilityiQfficial Gazette of RE  732019;

(20) Preliminary Design fothe safetylevel rising of thelevel crossingshall
be drafted according to concrete case, existing documentatidhat it
is comprised of following parts:

0 Main volume

2/2 Roadway desigrtivil organisation of the level crossing

4 Electrical installations design of the level crossing

5 Telecommunications and signal installations design of the level
crossing

7 Organization of the execution of works design wiltility Plan

8.1 Railway traffic technology and organization design

8.2 Traffic and traffic signalisation design (horizontal and vertical
signalisation, temporary and permanent along with a study, rafid tr
redirection during the execution of works

- Geodetic Study

Every design of the specified parts should contain:



1) General documentation;

2) Textual documentation;

3) Numerical documentationproof of quantities, bill of quantities
and cost estimate;

4) Graphicdocumentation

(21) Investor shall form Review Committeetechnical documentation
inspection and approval, after executed technical inspection of the
Preliminary Design;

(22) Service point regulation of service point Markovac should be amended
with suitable level mssing device operation regulations;

(23) Preliminary Design should be made in accordance with Environmental
and Social principles defined by the policies and procedures for
protective measures of the World Bank and National legal framework
for the environmerat protection, with all according to the opinion of
Ministry of Environmental Protection, datedtR®f June 2020.

4. TECHNICAL DOCUMENTATION PROCESSING
During the process of designing all regulations and standards regulating the design
subject shall be apipd.

Law on Pl anni ng Cifinial GaZeater af tRE u eitoi. on7 2( 200
81/2009 correction64/2010 Constitutional Court decision, 24/2011, 121/2021,
42/2013 Constitutional Court decisionb0/2013 Constitutional Court decision

98/2013 Constitutimmal Court decision, 132/2014 and 145/2014, 83/2018,
31/2019, 37/201:8tate law and 9/2020 and 52/2021).

Law on RQfficihl azstte (f RE no.) 41/ 18

Law on Railway Traffic &fety( @fficial Gazetteof RE no.) 41/ 18

Law on Interoperability of Railwa Sy s Offecied Gdzétte of RE no.) 41/ 18
Law on Environment alOfficlalnpazetitet of R& s B8 s me n
135/2004 and 36/2009

Rulebook on Implementation Process of United Procedure, Electronically

( @fficial Gazetteof RE no. )68/ 2019

Rulebook on Technical Requirements for Signalling and Interlocking

Equi p nOdficidl Gagefte of RE n o . 18/)16 and 89/ 16
Rulebook onintersection of Railway Line anddadway Pedestrian or Bicycle

Path, the Place Were thelntersection is Possible, andaffic Safety Measures

( @fficial Gazette of RE  1BY1H

Rulebook on Traffic Signalization( @fficial Gazette of RE  86/17 and

14/2021)

Rulebook on Motor Vehicles and Connecting Vehicles Classification and
Technical Requirements for Vehicles and TechnRedjuirements for Vehicles

in Traffic on the RoadsfQfficial Gazette of R&  n46/2012, 102/2012,

19/2013, 41/2013, 102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016,
7/201%correction, 63/2017, 45/2018, 70/2018);

Rulebook on Technical Requirementnd Railway Line Superstructure

Mai ntenance (AOfficial Gazette of RSO



to the Rulebook on Technical Requirements and Railway Line Superstructure

Mai ntenance (AOfficial Gazette of RSO no
- Rulebook on Technical Remements and Railway Line Substructure

Mai ntenance (AOfficial Gazette of RSO no
to the Rulebook on Technical Requirements and Railway Line Substructure

Mai ntenance (AOfficial Gazette of RSO no
- Related standards ambrms SRPS EN from this field, regulations and valid
documentation;
- Environment al protection and soci al proi

Safeguard Policies and Procedures, including procedures and measures
deafened by t Eneronmerdat tande Sdad Maé@nagement
Framework ( E S MF )WedtemnrBalkarts drade and Transport Facilitation
Project

These Terms of Reference are a constituent component of Conceptual Design and
Preliminary Design and must be bound right after table of content.

The Designeis obliged to proceed according to the acquired location requirements

Preliminary Design shall be made in three (3) bound copies and three (3) copies on a CD

or USB and delivered to the Development Departmenfi ofnf r ast ructur e of
Rai | wa YosvalidatiéhC

All delivered drawings on a CD must be open files in PDF and DWG format, all layouts
in DWG format, shown in the model, must be f









RLC 45
TERMS OF REFERENCE

for Conceptual Design and Preliminary 2sign drafting, for reconstruction
and rising the safety level on level crossing at kih05+5450n main arterial
line (Belgrade Centre)iJ u n ¢ t i -dARakowvic& blladenovac Lapovo-

1.

Ni-Br e ¢ statedorder (Tabanovce)

PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade and Transport Facilitation Project, funded by the
Loanprovided bythe World Bank fl nfrastruct uokCpldhs Ser bi
to carry out rising of the safety level, reconstruction and enhancement of 58 level
crossings in order to increase the safety of railway and road traffic.

In accordance with the above stated, safety level rising, reconstruction and
enhancement shall be carried out for level crossingral05+545on part ofof

main arterial electrified @uble track line (Belgrade Centrey Junct i-on i Go
Rakovica Mladenovae Lapove Ni- & r e g stateoborder(Tabanovce)located

between service points Markovac and Lapovo town junctistation @t km

106+300. Railway line is equipped with automati@bk.

For reasons of increased road traffic volume, rising of safety level on the level
crossing by replacing existing relay device with new electronic equipment is
required.

DOCUMENTATION BASIS
Documentation basis for project documentation preparatiasfidlows

2.1. Existing technical documentation for the track line at the intersection point
of railway line (Belgrade Centrd) J u n c t i- RakovidaGWladenovae
Lapovo Ni- @ r e g gtateoborder(Tabanovceynd town road at service
point Lapovo Town.

2.2. Technical documentation fosignallinginterlocking devices of station
Mladenovag interstation distanceMarkovac i Lapovo Town Lapovq
telecommunication and signalling cables and stable plants for electric
traction on the railway line.

2.3. Layoutplanof the intersection location of railway liriBelgrade Centre)

J unct i- Rakovica®itadenovae Lapove Ni- B r e g satedorder
(Tabanovce) antbwn road at service point Lapovo Town

24. Minutessby t he rail way commi t t egeondtion.t he | €

2.5. Servicepoint regulation of service point Lapovo Town.

2.6. Environmental and Social Management Framework (ESMF)Wesstern
Balkans Trade and@ransportFacilitation Project



3. CONDITIONS FOR TECHNICAL DOCUMETATION PREPARATION

3.1. Geodetic surwang of the intersection location of railway lin®elgrade
Centre)i J u n c t i- Rakovia®ltadenovae Lapovo Ni- B r e g sateo
border (Tabanovcept km 105+545andtown roadand Geodetic Study for
the design purposeésrequired.
Conceptual Desig shall be made omeodetic basesand parcels within
borders of railway land, with representation and specification of all the data
required for determination and locatigeguirementgrovision.
Designer is obliged tgolve the ratio of designed railwainstallations and
equipment and already existing ones in Breliminary Design,based on
location requirementsTechnical requirements are a component of location
requirements, provided kpublic authority holdewithin railway land.
Preliminary Degn shall be made on the updated geodetic basesitable
scale for this documentation level, within border of railway land in order to
obtain approval for execution of works on the level crossing, according to
the following requirements:

3.2.

3.3.

3.4.

(1)

(2)

3)

(4)
()
(6)

Level crossingshall be equipped with level crossing automatic device
with remote controland switching devices with level crossing light
signals and halbarriers (according to article no. 30 Rulebook on
technical requirements for signallmgnt er | oc ki Offgial devi ces
Gazette of RE n o . . Lewl/ ciossing safety device must have
certain characteristics so it can be integrated into the already existing
safety system, with a note of stopping of trains at station Lapovo
Town;

Device must be made in technology fégatronic processing device. It

is required that the device satisfies safety integrity level SIL 4
according toSRPS EN 50126, SRPS EN 50128, SRPS EN 50129
required that it satisfies complete electronic control of all external
elements. Level crossy device must be implemented in accordance
with safety principles (with comput el
Electronic processing device must enable registering of all regular
occurrences, disturbances and failures connected to level crossing
operation inimum 5,000 records), as well as local sensing of
mentioned registering connected to level crossing operation, using a
lap-top with suitable diagnostic software, with the possibility of remote
sensing (optional). Device must have the possibility of sendoded

SMS messages (disturbance/failure/pole breakage) to three cellular
phones: dispatchers and maintenance department for corresponding Sl
section;

Road signals must be made in L#ipdular technology, which
provides operation control and proper wotkof signals;

The device must provide safe motion of trains, road vehicles,
pedestrians and cyclists (where it is applicable) over the level crossing;
Calculation for switckon interlocking areasfor road vehites,
maximum length 25m, is required,



(7) Level ciossing safety device must be switched on and off automatically
by the railway vehicle. Electronswitch-on and switckoff devicesare
used for switching on and off in accordance with Rulebook on
technical requirements for signalliigterlocking devices( @fficial
Gazette of R8 n o . . Sischrah 6narks for signals should be
installed at the places of switcim devices installatiod dependency
between the level crossing safety device and automatic block device
shall be established, so that, in casdailure of the level crossing
safety device, corresponding automatic block signals shall be set up to
state AStopo,;

(8) Calculation for level crossing elements for the minimal speed of
20km/h and maximal speed according ttee designed speedf
120km/h shalbe carried out;

(9) Proper working of the device shall be controlled constantly from the
service pointapovo TownDevice must have the possibility of-site
operationusing the local settingushbutton LOB installed on the wall
of the containerlocated in the suitable cabinet protected from
unauthorized accegElzet lock);

(10) Level crossing device should be placed in a new container for level
crossing, dim. 2m x 2m, on the concrete foundation size 3,4m x 3,4m
(with utilization as a pathway around the conggjrwidth 0,7mat the
place of existing standard hut. The foundation should be connected to
the closest side of the road by a concrete pathway, 0,7m wide.
Container should be secured by metal door and Elzzet lock in order to
prevent unauthorized access;

(11) Internal device for level crossing must be placed inside the container in
accordance with standards for the placement of such equipment
without heating and cooling units

(12) Power supply for the safety device for the level crossinguld be
provided from the pwmer supply room for signallirtnterlocking
devices at the service point Lapovo Town;

(13) Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlights, minimal power 30W, with
photo sensor for automatic switching in cases of decreased
visibility. Spotlights are powered
voltage 230V, 50Hz. LED spotlights shall be mounted on the suitable
poles for lighting orclearancegates (if there are any), which should be
set up in suitable placebeside the road on both sides of the level
crossing, so that they provide good lighting of the entire level crossing
zone. In case of the crossing zone itself not being well lit by the
previous two spotlights, a@spotlight should be installed, whichadl
be mounted on a pole right next to the container or on the console on
the roof of the container;

(14) Technical conditions should be provided for the telephone connection
establishment between the level crossing and neighbouring manned
servie points. Level crossing should be connected to the already



(15)

(16)

(17)

(18)

(19)

(20)

existing connection system 6¢fl nf r astructure of
JSC on the railway line. Should the cable be set up from the station to
the level crossing for the purposes of power supply, a
telecommunication cable and an optitiake cable, minimunfibre 16,

must be set up. On level crossings without the possibility of connecting
to the already existing telecommunication connections system, transfer
of SMS messages to the closest manned spomt and/or competent
CTCcentreis required,;

Video surveillance should be provided on the level crossing, in order to
enable continuous and clear visibility in the level crossing zone in all
weather conditions with the possibility to save recordings the
period of one week, along with described lighting. Every-hattier

and level crossing signal, along with access roads, should be covered
by one high resolution IP camera. Third camera (optional) should
cover the intersection, i.e. area betweeifi-batriers. Cameras shall be
mounted on the poles/clearance gates on which spotlights should be
mounted. Device for recording should be set up in the container for
placement of devices for the level crossing. Access to the recordings
and live viewing musbe possible both locally and remotely (optional)
via GSM modem;

Ser t

| mpl ementation and all ot her procedu

safety level rising, as well as during the lifespan of devices, should be
carried out in accordance with SRPS EN 50026NNEX E;
Enhancement of roadway on the level crossing shall be foreseen

according to wvalid railway regul ati

Gazette of RS0 no. 41/ 2018) and
line and roadway, pedestrian or bicycle path, atplage where the

Rul e

intersection is possible, and traffi
of RS0 no. 89/ 2016) ), roadway const

accordance with European norms and technical specifications for roads
and railways with all requiredorks on the track panel. Replacement
of the entire track panel should be foreseen as well (new rails, sleepers,
track fastenings)
Drainage in the level crossing zone shall be solved in order to avoid
accumulation of atmospheric water in the track;
Conterts of the Preliminary Design for the level crossing shall be
prepared in accordance with Rulebook on content, drafting procedure
and inspection process of the technical documentation based on class
and purpose of the facilityiQfficial Gazette of R6  732019;
Preliminary Design fothe safetylevelrising of thelevel crossingshall
be drafted according to concrete case, existing documentation, so that
it is comprised of following parts:

0 Main volume

2/2 Roadway desigrtivil organisation of the leverossing

4 Electrical installations design of the level crossing



5 Telecommunications and signal installations design of the level
crossing

7 Organization of the execution of works design Withity Plan

8.1 Railway traffic technology and organizatidesign

8.2 Traffic and traffic signalisation design (horizontal and vertical
signalisation, temporary and permanent along with a study, road
traffic redirection during the execution of works

- Geodetic Study

Every design of the specified parts showdtain:

(21)

(22)

(23)

1) General documentation;

2) Textual documentation;

3) Numerical documentationproof of quantities, bill of quantities
and cost estimate;

4) Graphic documentation

Investor shall form Review Committegechnical documentation
inspection and approval, aftexexuted technical inspection of the
Preliminary Design;

Service point regulation of service point Lapovo Town should be
amended with suitable level crossing device operation regulations;
Preliminary Design should be made in accordance with Environmental
arnd Social principles defined by the policies and procedures for
protective measures of the World Bank and National legal framework
for the environmental protection, with all according to the opinion of
Ministry of Environmental Protection, datedtRsf Jure 2020.

4. TECHNICAL DOCUMENTATION PROCESSING

During the process of designing all regulations and standards regulating the design

subject shall be applied.
on Pl anni ng Offica Gagetten R8 uocoi o@2( 200
81/2009 correction 64/2010 Constitutional Court decision, 24/2011,
121/2021, 42/2013Constitutional Court decisign50/2013 Constitutional

Law

Court

decision 98/2013 Constitutional Court decision, 132/2014 and

145/2014, 83/2018, 31/2019, 37/264tate law and 9/2020 and 52/2021).

Law o

n Ra i Offivial Gazdttdof RE no.) 41/ 18

Law on Railway Traffic &fety( @fficial GazetteofRE no.) 41/ 18

Law
41/18
Law

Equ

on I nteroper abi IOfitiay Garefte oORRE | wa.y

Sy

on Environment aOfficial"gazettet of R&®S srnecs.s me n

135/2004 and 36/2009
Rulebook on Implementation Process of United Procedure, Electronically

( @fficial GazetteofRE no. )68/ 2019
Rulebook on Technical Requirements for Signalling and Interlocking

i p nOffiaidl Gagefie of RE no. 188/1616 and



- Rulebook onintersection of Railway Line and dadway Pedestrian or
Bicycle Path, the Place Neére thelntersection is Possible, andaffic Safety
Me a s u Ofeical Gazétte of RE  BY1H

- Rulebook on Traffic Signalization @fficial Gazette 8RS0  8%/17 and
14/2021)

- Rulebook on Motor Vehicles and Connecting Vehicles Classification and
Technical Requirements for Vehicles and Technical Requirements for
Vehicles in Traffic on the RoaddiQfficial Gazette of R8  n46/2012,
102/2012, 19/201311/2013, 102/2014, 41/2015, 78,2015, 111/2015, 14/2016,
108/2016, 7/201-torrection, 63/2017, 45/2018, 70/2018);

- Rulebook on Technical Requirements and Railway Line Superstructure

Mai ntenance (AOfficial Gazette of RSo

Amendmentdo the Rulebook on Technical Requirements and Railway Line

Superstructure Maintenance (AOfficial G
- Rulebook on Technical Requirements and Railway Line Substructure

Mai ntenance (AOfficial Gazette of RSo

Amendments to the Rulebook on Technical Requirements and Railway Line

Substructure Maintenance (AOfficial Gaz

- Related standards and norms SRPS EN from this field, regulations and valid
documentation;

- Environmental protection and socialipnci pl es defined by Wc
Safeguard Policies and Procedures, including procedures and measures
deafened by t Bmweronmeértat @md e SotialMamagement
Framework ( ESMF) Wegiern Balkares Trade and Transport
Facilitation Project

These Brms of Reference are a constituent component of Conceptual Design and
Preliminary Design and must be bound right after table of content.

The Designer is obliged to proceed according to the acquired location requirements

Preliminary Design shall be made three (3) bound copies and three (3) copies on a CD
or USB and delivered to the Development Departmenfiéofnf r astruct ure of
Rai | wa YosvalidatiéhC

All delivered drawings on a CD must be open files in PDF and DWG format, all layouts in
DWG format, shown in the model, must be foun









RLC 46
TERMS OF REFERENCE

for Conceptual Design and Preliminary Design drafting, for reconstruction
and rising the safety level on level crossing at kihl4+196 on mainarterial
line (Belgrade Centre)iJ u n ¢ t i -dARakowvic& blladenovac Lapovo-

1.

Ni-Br e ¢ statedorder (Tabanovce)

PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade and Transport Facilitation Project, funded by the
Loanprovided bythe World Bank fil nfrastruct uoksCpldhs Ser bi
to carry out rising of the safety level, reconstruction and enhancement of 58 level
crossings in order to increase the safety of railway and road traffic.

In accordance with the abovdated, safety level rising, reconstruction and
enhancement shall be carried out for level crossingral14+196 on part ofof

main arterial electrified doubletrack line (Belgrade Centrey Junct i-on i Go
Rakovica Mladenovae Lapove Ni- & r e g stateborder (Tabanovce)located

on open railway line between stations Lapovok(at109+600 and Bagrdanat km

120+300, atthe intersectiompoint of double track lineand local road, near station

Brzan. Railway line is equipped with automatic block.

Speedon the observed part of the railway line7i@ km/h on the left track an80
km/hon the right track, according to valid timetable data.

For reasons of increased road traffic volume, rising of safety level on the level
crossing by replacing existing relagevice with new electronic equipment is
required.

DOCUMENTATION BASIS
Documentation basis for project documentation preparatias fisllows

2.1. Existing technical documentation for the track line at the intersection point
of railway line (Belgrade Cenfy¢ J u n c t i- RakovidaGladenovae
Lapove N i- B r e g stavedorder(Tabanovcepand local road, near station
ABrzano.

2.2. Technical documentation fosignallinginterlocking devices of station
Mladenovag interstation distanckapovo- Bagrdan tele@mmunication and
signalling cables and stable plants for electric traction on the railway line.

2.3. Layoutplanof the intersection location of railway liiBelgrade Centre)

J unct i- Rakovica®itadenovae Lapove N i- B r e g satedorder
(Tabanoee) and localroad e ar st ati on fABrzano
24. Minutessby t he railway committee on the | €
2.5. Servicepoint regulation of service points Lapoand Bagrdan.



2.6. Environmental and Social Management Framework (ESMF)Wesstern
Balkans Trade andransportFacilitation Project

3. CONDITIONS FOR TECHNICAL DOCUMETATION P REPARATION

3.1. Geodetic surveying of the intersection location of railway l{Belgrade
Centre)i J u n c t i- Rakovia®ltadenovae Lapovo Ni-B r e g sateo
border (Tabanovcepnt km 114+196andlocal roadand Geodetic Study for
the design purposeésrequired.
Conceptual Desigrshall be made omeodetic basesnd parcels within
borders of railway land, with representation and specification of all the data
requiredfor determination and locatiaequirementgrovision.
Designer is obliged tgolve the ratio of designed railway installations and
equipment and already existing ones in Breliminary Design,based on
location requirementsTechnical requirements aeecomponent of location
requirements, provided kpublic authority holdewithin railway land.
Preliminary Desigrshall be made on the updated geodetic basesitable
scale for this documentation level, within border of railway land in order to
obtain approval for execution of works on the level crossing, according to
the following requirements:

3.2.

3.3.

3.4.

(1)

)

3)

(4)
(5)

Level crossing shall be equipped with level crossing automatic device
with remote controland switching devices with level crossing light
signals and halbarriers (according to article no. 30 Rulebook on
technical requirements for signallmgnt er | oc ki Offgial devi ces
Gazette of RE n o . . Lewl/ ciossing safety device must have
certain characteristics so it can be integrated into the alreadyngxisti
safety system;

Device must be made in technology for electronic processing device. It
is required that the device satisfies safety integrity level SIL 4
according tcSRPS EN 50126, SRPS EN 50128, SRPS EN 50129
required that it satisfies completdectronic control of all external
elements. Level crossing device must be implemented in accordance
with safety principles (with comput el
Electronic processing device must enable registering of all regular
occurrences, disturbaes and failures connected to level crossing
operation (minimum 5,000 records), as well as local sensing of
mentioned registering connected to level crossing operation, using a
lap-top with suitable diagnostic software, with the possibility of remote
senéng (optional). Device must have the possibility of sending coded
SMS messages (disturbance/failure/pole breakage) to three cellular
phones: dispatchers and maintenance department for corresponding Sl
section;

Road signals must be made in LiEibdular techalogy, which
provides operation control and proper working of signals;

The device must provide safe motion of trains, road vehicles,
pedestrians and cyclists (where it is applicable) over the level crossing;



(6) Calculation for switckon interlocking areasfor road vehites,
maximum length 25m, is required;

(7) Level crossing safety device must be switched on and off automatically
by the railway vehicle. Electronswitch-on and switckoff devicesare
used for switching on and off in accordance with Rulebook on
technical requirements for signallingterlocking devices( @fficial
Gazette of R8 n o . . Sischrah 6narks for signals should be
installed at the places of switcm devices installatiod dependency
between the level crossing safety device and autorbéick device
shall be established, so that, in case of failure of the level crossing
safety device, corresponding automatic block signals shall be set up
state AStopo,;

(8) Calculation for level crossing elements for the minimal speed of
20km/h and maximaspeed according tdhe designed speedf
120km/h shall be carried out;

(9) Proper working of the device shall be controlled constantly from the
service pointLapovo. Device must have the possibility of -site
operationusing the local setting push buttorstalled on the wall of the
containerlocated in the suitable cabinet protected from unauthorized
accesgElzet lock);

(10) Level crossing device should be placed in a new container for level
crossing, dim. 2m x 2m, on the concrete foundation size 3,4m x 3,4m
(with utilization as a pathway around the container, width 0,7m) on the
right side of railway line, in front of the level crossing. The foundation
should be connected to the closest side of the road by a concrete
pathway, 0,7m wide. Container should be sedury metal door and
Elzzet lock in order to prevent unauthorized access;

(11) Internal device for level crossing must be placed inside the container in
accordance with standards for the placement of such equipment
without heating and cooling units

(12) Power suppt for the safety device for the level crossisigould be
provided from the power supply room for signallimgerlocking
devices at the station Lapovo or from the automatic bI&XK. hut,
provided that existing system satisfies requiremehtpower suppy
system from the overhead contact line should be considereellas

(13) Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlights, minimal power 30W, with
photo sensor for automatic switchiog in cases of decress
visibility. Spotlights are powered
voltage 230V, 50Hz. LED spotlights shall be mounted on the suitable
poles for lighting orclearancegates (if there are any), which should be
set up in suitable places, beside thedroa both sides of the level
crossing, so that they provide good lighting of the entire level crossing
zone. In case of the crossing zone itself not being well lit by the
previous two spotlights, a@spotlight should be installed, which shall



be mountedn a pole right next to the container or on the console on
the roof of the container;

(14) Technical conditions should be provided for the telephone connection
establishment between the level crossing and neighbouring manned
service points. Levektrossing should be connected to the already
existing connection system ¢fl nf r astructure of Ser k
JSC on the railway line. Should the cable be set up from the station to
the level crossing for the purposes of power supply, a
telecommunicatiorable and an opticdibre cable, minimunfibre 16,
must be set up. On level crossings without the possibility of connecting
to the already existing telecommunication connections system, transfer
of SMS messages to the closest manned service point andipetent
CTCcentreis required,;

(15) Video surveillance should be provided on the level crossing, in order to
enable continuous and clear visibility in the level crossing zone in all
weather conditions with the possibility to save recordings for the
period ofone week, along with described lighting. Every Hadfrier
and level crossing signal, along with access roads, should be covered
by one high resolution IP camera. Third camera (optional) should
cover the intersection, i.e. area between-hattiers. Canmas shall be
mounted on the poles/clearance gates on which spotlights should be
mounted. Device for recording should be set up in the container for
placement of devices for the level crossing. Access to the recordings
and live viewing must be possible bdtitally and remotely (optional)
via GSM modem;

(16) | mpl ement ati on and all ot her procedu
safety level rising, as well as during the lifespan of devices, should be
carried out in accordance with SRPS EN 500 26NNEX E;

(17) Enhancemet of roadway on the level crossing shall be foreseen
according to wvalid railway regul ati
Gazette of RSO no. 41/2018) and Rul e
line and roadway, pedestrian or bicycle path, at the place where the
intersection is possible, and traffi
of RS0 no. 89/ 2016) ) , roadway const
accordance with European norms and technical specifications for roads
and railways with all required works on theckgpanel. Replacement
of the entire track panel should be foreseen as well (new rails, sleepers,
track fastenings)

(18) Drainage in the level crossing zone shall be solved in order to avoid
accumulation of atmospheric water in the track;

(19) Contents of the Prelimary Design for the level crossing shall be
prepared in accordance with Rulebook on content, drafting procedure
and inspection process of the technical documentation based on class
and purpose of the facilityiQfficial Gazette of RE  173/2019;



(20)

Prelimnary Design foithe safetylevel rising of thelevel crossinghall
be drafted according to concrete case, existing documentation, so that
it is comprised of following parts:
0 Main volume
2/2 Roadway desigrtivil organisation of the level crossing
4 Electrical installations design of the level crossing
5 Telecommunications and signal installations design of the level
crossing
7 Organization of the execution of works design Withity Plan
8.1 Railway traffic technology and organization design
8.2 Twaffic and traffic signalisation design (horizontal and vertical
signalisation, temporary and permanent along with a study, road
traffic redirection during the execution of works
- Geodetic Study

Every design of the specified parts should contain:

(21)

(22)

(23)

1) Generaddocumentation;

2) Textual documentation;

3) Numerical documentationproof of quantities, bill of quantities
and cost estimate;

4) Graphic documentation

Investor shall form Review Committegechnical documentation
inspection and approval, after executed technicspection of the
Preliminary Design;

Service point regulation of service points Lapovo and Bagrdan should
be amended with suitable level crossing device operation regulations;
Preliminary Design should be made in accordance with Environmental
and Socialprinciples defined by the policies and procedures for
protective measures of the World Bank and National legal framework
for the environmental protection, with all according to the opinion of
Ministry of Environmental Protection, dated'&f June 2020.

4. TECHNICAL DOCUMENTATION PROCESSING
During the process of designing all regulations and standards regulating the design
subject shall be applied.

Law

on Pl anni ng Cifinial GaZatten of tRE u eitoi. on7 2( 200

81/2009 correction64/2010 Constitutonal Court decision, 24/2011, 121/2021,
42/2013 Constitutional Court decisigrn0/2013 Constitutional Court decisign
98/2013 Constitutional Court decision, 132/2014 and 145/2014, 83/2018,
31/2019, 37/201:8tate law and 9/2020 and 52/2021).

Law on Raiw a y Off{cial Gazette of R6E no.) 41/ 18

Law on Railway Traffic &fety( @fficial Gazetteof RE no.) 41/ 18
on | nter oper ab idfficial gazettd of FBa inlow)a y4 13 yls8t

Law
Law

on

Environment alOfficlalmpazettet of R& s B8 s men

135/2004 and 36/2009



- Rulebook on Implementation Process of United Procedure, Electronically
( @fficial GazetteofRE no. )68/ 2019

- Rulebook on Technical Requirements for Signalling and Interlocking
Equi p nddfioidl Gageteof RE no. 18/)16 and 89/ 16

- Rulebook onintersection of Railway Line anddadway Pedestrian or Bicycle
Path, the Place Were thelntersection is Possible, andaffic Safety Measures
( @fficial Gazette of RE  1BY1H

- Rulebook on Traffic Signalization( @fficial Gazette of R8 .n86/17 and
14/2021)

- Rulebook on Motor Vehicles and Connecting Vehicles Classification and
Technical Requirements for Vehicles and Technical Requirements for Vehicles
in Traffic on the RoadsiQfficial Gazette of R8  n46/2012, 102/2012,
19/2013, 41/201,3102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016,
7/201%correction, 63/2017, 45/2018, 70/2018);

- Rulebook on Technical Requirements and Railway Line Superstructure

Mai ntenance (AOfficial Gazette of RSO no

to the Rilebook on Technical Requirements and Railway Line Superstructure

Mai ntenance (AOfficial Gazette of RSO no
- Rulebook on Technical Requirements and Railway Line Substructure

Mai ntenance (AOfficial Gazette of RSO no

to the Rulebook on Technical Requirements and Railway Line Substructure

Mai ntenance (AOfficial Gazette of RSO no
- Related standards and norms SRPS EN from this field, regulations and valid

documentation;

- Environmental protection and social principldse f i ned by Wor | d B
Safeguard Policies and Procedures, including procedures and measures
deafened by t Bneronmerdat vtande SdcialM@inagement
Framework ( E S MF )WedtemnrBalkarts @rade and Transport Facilitation
Project

These Terms ofReference are a constituent component of Conceptual Design and
Preliminary Design and must be bound right after table of content.

The Designer is obliged to proceed according to the acquired location requirements.

Preliminary Design shall be made in th(8¢ bound copies and three (3) copies on a CD
or USB and delivered to the Development Departmenfiéofnf r astruct ure of
Rai | wa Yos\walidatiéhC

All delivered drawings on a CD must be open files in PDF and DWG format, all layouts in
DWG formats hown i n the model , must be found i n t









RLC 47
TERMS OF REFERENCE

for Conceptual Design and Preliminary Design drafting, for reconstruction
and rising the safety level on level crossing at kihl6+995 on main arterial
line (Belgrade Centre)iJ u n ¢ t i -dARakowvic& blladenovac Lapovo-
Ni-Br e ¢ statedorder (Tabanovce)

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade and Transport Facilitation Project, funded by the
Loanprovided bythe World Bank #fil nfrastruct uokCpldhs Ser bi
to carry out rising of the safety level, reconstruction and enhancement of 58 level
crossings in order to increase the safety of railway and road traffic.

In accordance with the above statedfesa level rising, reconstruction and
enhancement shall be carried out for level crossingral16+995on part ofof

main arterial electrified doubletrack line (Belgrade Centrey Junct i-on i Go
Rakovica Mladenovae Lapove Ni- & r e g stateoborder(Tabanovce)located

on open railway line betweestationsLapovo(atkm 109+600 andBagrdan(atkm

120+300, atthe intersectiompoint of double track lineand local road, near station

A Mi | o g &m bla+0Q). &KRailway line is equipped with automahiock.

Speed on the observed part of the railway linBO&m/hon the right and0 km/h
on the left track, according to valid timetable data.

For reasons of increased road traffic volume, rising of safety level on the level
crossing and by replacing sting relay device with new electronic equipment is
required.

2. DOCUMENTATION BASIS
Documentation basis for project documentation preparatias fisllows

2.1. Existing technical documentation for the track line at the intersection point
of railway line (Belgade Centre) J u n c t i- ®RakovidaGladenovae
Lapovo Ni- & r e g gtatedorder(Tabanovcepnd local road near station
AMi | ogevoo.

2.2. Technical documentation fosignallinginterlocking devices of station
Mladenovag interstation distancd.apovo Pasenger station Bagrdan
telecommunication and signalling cables and stable plants for electric
traction on the railway line.

2.3. Layoutplanof the intersection location of railway liriBelgrade Centre)

J unct i- RakovicaGitadenovae Lapove N i- B r e g satedorder
(Tabanovce) and localroade ar st ati.on AMi |l ogevoo
24. Minutessby the rail way committee on the | e
2.5. Servicepoint regulation of service points Laposnd Bagrdan.



2.6. Environmental and Social Managent Framework (ESMF) foiWWestern
Balkans Trade and@iransportFacilitation Project

3. CONDITIONS FOR TECHNICAL DOCUME NTATION P REPARATION

3.1. Geodetic surveying of the intersection location of railway {Belgrade
Centre)i J u n c t i- Rakovia®ltadenowac Lapovo Ni-B r e g sateo
border (Tabanovcepnt km 116+995andlocal roadand Geodetic Study for
the design purposeésrequired.

3.2. Conceptual Desigrshall be made omeodetic basesand parcels within
borders of railway land, with representation apecification of all the data
required for determination and locatigeguirementgrovision.

3.3. Designer is obliged tsolve the ratio of designed railway installations and
equipment and already existing ones in Breliminary Design,based on
location requirementsTechnical requirements are a component of location
requirements, provided kpublic authority holdewithin railway land.

3.4. Preliminary Desigrshall be made on the updated geodetic bemssasitable
scale for this documentation level, withborder of railway land in order to
obtain approval for execution of works on the level crossing, according to
the following requirements:

(1) Level crossing shall be equipped with level crossing automatic device
with remote controland switching devices witkevel crossing light
signals and halbarriers (according to article no. 30 Rulebook on
technical requirements for signallmgnt er | oc ki Offgial devi ces
Gazette of RE n o . . Lewl/ ciossing safety device must have
certain characteristics so ia be integrated into the already existing
safety system. Special attention should be payed to the stopping of
trains at station AMIi |l ogevoo;

(2) Device must be made in technology for electronic processing device. It
is required that the device satisfies safatyegrity level SIL 4
according toSRPS EN 50126, SRPS EN 50128, SRPS EN 50129
required that it satisfies complete electronic control of all external
elements. Level crossing device must be implemented in accordance
with safety principles (withcommut er archi tecture) n2

(3) Electronic processing device must enable registering of all regular
occurrences, disturbances and failures connected to level crossing
operation (minimum 5,000 records), as well as local sensing of
mentioned registering ooected to level crossing operation, using a
lap-top with suitable diagnostic software, with the possibility of remote
sensing (optional). Device must have the possibility of sending coded
SMS messages (disturbance/failure/pole breakage) to three cellular
phones: dispatchers and maintenance department for corresponding Sl
section;

(4) Road signals must be made in Liaidular technology, which
provides operation control and proper working of signals;

(5) The device must provide safe motion of trains, road vehicles,
pedestrians and cyclists (where it is applicable) over the level crossing;



(6) Calculation for switckon interlocking areasfor road vehites,
maximum length 25m, is required;

(7) Level crossing safety device must be switched on and off automatically
by the railwg vehicle. Electronicwitch-on and switckoff devicesare
used for switching on and off in accordance with Rulebook on
technical requirements for signalluigterlocking devices( @fficial
Gazette of R8 n o . . Sischrah 6narks for signals should be
installed at the places of switcm devices installatiod dependency
between the level crossing safety device and automatic block device
shall be established, so that, in case of failure of the level crossing
safety device, corresponding automatic blsnals shall be set up to
st at e Apadsageaver therlevel crossing);

(8) Calculation for level crossing elements for the minimal speed of
20km/h and maximal speed according ttee designed speedf
120km/h shall be carried out;

(9) Proper working of the @lice shall be controlled constantly from the
service pointBagrdan.Device must have the possibility of -site
operationusing the local setting push buttobOB, installed on the
wall of the containelocated in the suitable cabinet protected from
unauhorized accesElzet lock)

(10) Level crossing device should be placed in a new container for level
crossing, dim. 2m x 2m, on the concrete foundation size 3,4m x 3,4m
(with utilization as a pathway around the container, width 0,7m) on the
right side of raivay line, in front of the level crossing. The foundation
should be connected to the closest side of the road by a concrete
pathway, 0,7m wide. Container should be secured by metal door and
Elzzet lock in order to prevent unauthorized access;

(11) Internal devie for level crossing must be placed inside the container in
accordance with standards for the placement of such equipment
without heating and cooling units

(12) Power supply for the safety device for the level crossinguld be
provided from the power supplyoom for signallinginterlocking
devices at the service point Bagrdan;

(13) Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlights, minimal power 30W, with
photo sensor for automatic switching in cases of decrsed
visibility. Spotlights are powered
voltage 230V, 50Hz. LED spotlights shall be mounted on the suitable
poles for lighting orclearancegates (if there are any), which should be
set up in suitable places, beside thadr@mn both sides of the level
crossing, so that they provide good lighting of the entire level crossing
zone. In case of the crossing zone itself not being well lit by the
previous two spotlights, a@spotlight should be installed, which shall
be mountedn a pole right next to the container or on the console on
the roof of the container;



(14) Technical conditions should be provided for the telephone connection
establishment between the level crossing and neighbouring manned
service points. Levektrossing should be connected to the already
existing connection system ¢fl nf r astructure of Ser k
JSC on the railway line. Should the cable be set up from the station to
the level crossing for the purposes of power supply, a
telecommunicatiorcable and an optical fiber cable, minimum fiber 16,
must be set up. On level crossings without the possibility of connecting
to the already existing telecommunication connections system, transfer
of SMS messages to the closest manned service point aodipetent
CTC center is required,;

(15) Video surveillance should be provided on the level crossing, in order to
enable continuous and clear visibility in the level crossing zone in all
weather conditions with the possibility to save recordings for the
period ofone week, along with described lighting. Every Hadfrier
and level crossing signal, along with access roads, should be covered
by one high resolution IP camera. Third camera (optional) should
cover the intersection, i.e. area between-battiers. Cararas shall be
mounted on the poles/clearance gates on which spotlights should be
mounted. Device for recording should be set up in the container for
placement of devices for the level crossing. Access to the recordings
and live viewing must be possible hdbcally and remotely (optional)
via GSM modem;

(6) | mpl ement ati on and all ot her procedu
safety level rising, as well as during the lifespan of devices, should be
carried out in accordance with SRPS EN 500 26NNEX E;

(17) Enhancerant of roadway on the level crossing shall be foreseen
according to wvalid railway regul ati
Gazette of RSO no. 41/2018) and Rul e
line and roadway, pedestrian or bicycle path, at the place where th
intersection is possible, and traffi
of RS0 no. 89/ 2016) ) , roadway const
accordance with European norms and technical specifications for roads
and railways with all required works on thadk panel. Replacement
of the entire track panel should be foreseen as well (new rails, sleepers,
track fastenings)

(18) Drainage in the level crossing zone shall be solved in order to avoid
accumulation of atmospheric water in the track;

(19) Contents of the Pretfiinary Design for the level crossing shall be
prepared in accordance with Rulebook on content, drafting procedure
and inspection process of the technical documentation based on class
and purpose of the facilityiQfficial Gazette of RE  173/2019;

(20) Preliminary Design fothe safetylevelrising of thelevel crossinghall
be drafted according to concrete case, existing documentation, so that
it is comprised of following parts:

0 Main volume



(21)

(22)

(23)

2/2 Roadway desigreivil organisation of the level crossing

4 Electrical installations design of the level crossing

5 Telecommunications and signal installations design of the level
crossing

7 Organization of the execution of works design Withity Plan

8.1 Railway traffic technology and organization design

8.2 Traffic and traffic signalisation design (horizontal and vertical
signalisation, temporary and permanent along with a study, road
traffic redirection during the execution of works

- Geodetic Study)

Every design of the specified parts should contain:

1) Geneal documentation;

2) Textual documentation;

3) Numerical documentatigrproof of quantities, bill of quantities
and cost estimate;

4) Graphic documentation

Investor shall form Review Committegechnical documentation
inspection and approval, after executed temininspection of the
Preliminary Design;

Service point regulation of service points Lapovo and Bagrdan should
be amended with suitable level crossing device operation regulations;
Preliminary Design should be made in accordance with Environmental
and Sow@l principles defined by the policies and procedures for
protective measures of the World Bank and National legal framework
for the environmental protection, with all according to the opinion of
Ministry of Environmental Protection, datedtR®f June 20Q.

4. TECHNICAL DOCUMENTATION PROCESSING

During the process of designing all regulations and standards regulating the design

subject shall be applied.
on Pl anni ng Offica Gagetten R8 uoco6i o@2( 200
81/2009 correction 64/2010 Consttutional Court decision, 24/2011,
121/2021, 42/2013Constitutional Court decisign50/2013 Constitutional

Law

Court

decision 98/2013 Constitutional Court decision, 132/2014 and

145/2014, 83/2018, 31/2019, 37/264tate law and 9/2020 and 52/2021).
Lawon Rai | wQfficial Gdzette of RE no.) 41/ 18
Law on Railway Traffic &fety( @fficial GazetteofRE no.) 41/ 18

Law
41/18
Law

on I nteroper abi IOfitiay Garefte oORRE | wa.y

Sy

on Environment aOfficialngazettetof RS @ne s s me n
135/2004 and 36/2009

Rulebook on Implementation Process of United Procedure, Electronically
( @fficial GazetteofRE no. )68/ 2019



- Rulebook on Technical Requirements for Signalling and Interlocking
Equi p nOdficidl Gagefie of RE n o . 18616 and 89/ 1

- Rulebook onintersection of Railway Line and dadway Pedestrian or
Bicycle Path, the Place Neére thelntersection is Possible, andaffic Safety
Me a s u Ofeical Gazétte of RE  BY1H

- Rulebook on Traffic Signalization @fficial Gazette of R8 no. 85/17 and
14/2021)

- Rulebook on Motor Vehicles and Connecting Vehicles Classification and
Technical Requirements for Vehicles and Technical Requirements for
Vehicles in Traffic on the RoaddiQfficial Gazette of R8  n46/2012,
102/2012, 19/2013, 41023, 102/2014, 41/2015, 78,2015, 111/2015, 14/2016,
108/2016, 7/201-torrection, 63/2017, 45/2018, 70/2018);

- Rulebook on Technical Requirements and Railway Line Superstructure

Mai ntenance (AOfficial Gazette of RSo

Amendments to & Rulebook on Technical Requirements and Railway Line

Superstructure Maintenance (AOfficial G
- Rulebook on Technical Requirements and Railway Line Substructure

Mai ntenance (AOfficial Gazette of RSo

Amendmers to the Rulebook on Technical Requirements and Railway Line

Substructure Maintenance (AOfficial Gaz

- Related standards and norms SRPS EN from this field, regulations and valid
documentation;

- Environmental protection and social prinicies defined by Wor |l c
Safeguard Policies and Procedures, including procedures and measures
deafened by t Bmweronmeértat @md e SotialMamagement
Framework ( ESMF) Wegiern Balkares Trade and Transport
Facilitation Project

These Termsof Reference are a constituent component of Conceptual Design and
Preliminary Design and must be bound right after table of content.

The Designer is obliged to proceed according to the acquired location requirements

Preliminary Design shall be made indbr(3) bound copies and three (3) copies on a CD
or USB and delivered to the Development Departmenfiéofnf r astruct ure of
Rai | wa YosvalidatiéhC

All delivered drawings on a CD must be open files in PDF and DWG format, all layouts in
DWG forma t , shown in the model, must. be found i
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RLC 48
TERMS OF REFERENCE

for Conceptual Design and Preliminary Design drafting, for reconstruction
and rising the safety level on level crossing at kihi31+308 on main arterial
line (Belgrade Centre)iJ u n ¢ t i -dARakowvic& blladenovac Lapovo-
Ni-Br e ¢ statedorder (Tabanovce)

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade and Transport Facilitation Project, funded by the
Loanprovided bythe World Bank fl nfrastruct uokCpldhs Ser bi
to carry out rising of the safety level, reconstruction and enhancement of 58 level
crossings in order to increase the safety of railway and road traffic.

In accordance with the above statedfesy level rising, reconstruction and
enhancement shall be carried out for level crossingral31+308 on part ofof

main arterial electrified doubletrack line (Belgrade Centrey Junct i-on i Go
Rakovica Mladenovae Lapove Ni- & r e g stateoborder(Tabanovce)located

on open railway line between stations Bagrdark(at120+300 and Jagodinaaf

km 135+300), atthe intersectiomoint of double track lineand local road. Railway

line is equipped with automatic block.

Speed on the observed part of thailway line isSLOOkm/hon the left and0 km/hon
the right track, according to valid timetable data.

For reasons of increased road traffic volume, rising of safety level on the level
crossing by replacing existing relay device with new electronic peggnt is
required.

2. DOCUMENTATION BASIS
Documentation basis for project documentation preparatias fisllows

2.1. Existing technical documentation for the track line at the intersection point of
railway line (Belgrade Centrej J u n c t i -oRakovitd Mladerovac
Lapovo Ni-d r e g stateoborder(Tabanovce)and local roadat station
ABukovl| eo.

2.2. Technical documentation forsignallinginterlocking devices of station
Jagodina interstation distanc®agrdan- Jagodina telecommunication and
signalling cables and stable plants for electric traction on the railway line.

2.3. Layoutplanof the intersection location of railway liriBelgrade Centre)

J unct i- Rakovica®itadenovaeLapove Ni- B r e g satedorde

(Tabanovce) and local road
24. Minutesby the railway committee on the | e
2.5. Servicepoint regulation of service points Bagrdand Jagodina.



2.6. Environmental and Social Management Framework (ESMF)VW@stern
Balkans Trade and@iransportFacilitation Project

CONDITIONS FOR TECHNICAL DOCUME NTATION P REPARATION

3.1. Geodetic surveying of the intersien location of railway line(Belgrade
Centre)i J u n c t i- RakoviGa®Madenovae Lapovo Ni- @ r e g €ateo
border (Tabanovcept km131+308andlocal roadand Geodetic Study for the
design purposes required.

Conceptual Desigrshall be made omeodetic basesand parcels within
borders of railway land, with representation and specification of all the data
required for determination and locatieguirementprovision.

Designer is obliged tsolve the ratio of designed railway installations and
equipment and already existing ones in tRAeeliminary Design, based on
location requirementsTechnical requirements are a component of location
requirements, provided kpublic authority holdewithin railway land.

Preliminary Desigrshall be made on thepdated geodetic bases suitable
scale for this documentation level, within border of railway land in order to
obtain approval for execution of works on the level crossing, according to the
following requirements:

3.2.

3.3.

3.4.

(1)

(@)

3)

(4)
(5)

Level crossing shall be equipped wittvél crossing automatic device
with remote controland switching devices with level crossing light
signals and halbarriers (according to article no. 30 Rulebook on
technical requirements for signallngnt er | o c k i Offgial d e v
Gazette of R8& n &16) Level crossing safety device must have
certain characteristics so it can be integrated into the already existing
safety system;

Device must be made in technology for electronic processing device. It
is required that the device satisfies safety intgglevel SIL 4
according tcSRPS EN 50126, SRPS EN 50128, SRPS EN 50129
required that it satisfies complete electronic control of all external
elements. Level crossing device must be implemented in accordance
with safety principles (with computarr c hi t ect ur e) n2
Electronic processing device must enable registering of all regular
occurrences, disturbances and failures connected to level crossing
operation (minimum 5,000 records), as well as local sensing of
mentioned registering connedtéo level crossing operation, using a
lap-top with suitable diagnostic software, with the possibility of remote
sensing (optional). Device must have the possibility of sending coded
SMS messages (disturbance/failure/pole breakage) to three cellular
phones dispatchers and maintenance department for corresponding Sl
section;

Road signals must be made in Lidular technology, which
provides operation control and proper working of signals;

The device must provide safe motion of trains, road vehicles,
pedestians and cyclists (where it is applicable) over the level crossing;

i ces

out



(6) Calculation for switckon interlocking areasfor road vehites,
maximum length 25m, is required;

(7)  Level crossing safety device must be switched on and off automatically
by the railway vehile. Electronicswitch-on and switckoff devicesare
used for switching on and off in accordance with Rulebook on
technical requirements for signalluigterlocking devices( @fficial
Gazette of R8 n o . . Sischrah 6narks for signals should be
instaled at the places of switatn devices installatiod dependency
between the level crossing safety device and automatic block device
shall be established, so that, in case of failure of the level crossing
safety device, corresponding automatic block sgysahll be set uf
state AStopo,;

(8) Calculation for level crossing elements for the minimal speed of
20km/h and maximal speed according ttee designed speedf
120km/h shall be carried out;

(9)  Proper working of the device shall be controlled constantly frioen t
service pointJagodina.Device must have the possibility of -site
operation using the local setting push buttdnOB installed on the
wall of the containelocated in the suitable cabinet protected from
unauthorized accegElzet lock);

(10) Level crossig device should be placed in a new container for level
crossing, dim. 2m x 2m, on the concrete foundation size 3,4m x 3,4m
(with utilization as a pathway around the container, width 0,7m) at the
place of existing standard hut. The foundation should beeobed to
the closest side of the road by a concrete pathway, 0,7m wide.
Container should be secured by metal door and Elzzet lock in order to
prevent unauthorized access;

(11) Internal device for level crossing must be placed inside the container in
accordancewith standards for the placement of such equipment
without heating and cooling units

(12) Power supply for the safety device for the level crossinguld be
provided from the power supply room for signallimgerlocking
devices at the railway station Jagawor from the substation;

(13) Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlights, minimal power 30W, with
photo sensor for automatic switching in cases of decreased
visibility. Spotlights are powered by tHee v e | crossingos
voltage 230V, 50Hz. LED spotlights shall be mounted on the suitable
poles for lighting orclearancegates (if there are any), which should be
set up in suitable places, beside the road on both sides of the level
crossing, so it they provide good lighting of the entire level crossing
zone. In case of the crossing zone itself not being well lit by the
previous two spotlights, a@spotlight should be installed, which shall
be mounted on a pole right next to the container athenconsole on
the roof of the container;



(14) Technical conditions should be provided for the telephone connection
establishment between the level crossing and neighbouring manned
service points. Level crossing should be connected to the already
existing connection system ¢fl nf r astructure of Ser k
JSC on the railway line. Should the cable be set up from the station to
the level crossing for the purposes of power supply, a
telecommunication cable and an optical fiber cable, minimber L6,
must be set up. On level crossings without the possibility of connecting
to the already existing telecommunication connections system, transfer
of SMS messages to the closest manned service point and/or competent
CTC center is required,;

(15) Video survdlance should be provided on the level crossing, in order to
enable continuous and clear visibility in the level crossing zone in all
weather conditions with the possibility to save recordings for the
period of one week, along with described lighting. fgviealf-barrier
and level crossing signal, along with access roads, should be covered
by one high resolution IP camera. Third camera (optional) should
cover the intersection, i.e. area between-battiers. Cameras shall be
mounted on the poles/clearangates on which spotlights should be
mounted. Device for recording should be set up in the container for
placement of devices for the level crossing. Access to the recordings
and live viewing must be possible both locally and remotely (optional)
via GSM moam;

(16) I mpl ement ati on and all ot her procedu
safety level rising, as well as during the lifespan of devices, should be
carried out in accordance with SRPS EN 500 26NNEX E;

(17) Enhancement of roadway on the level crossing shallfdoeseen
according to wvalid railway regul ati
Gazette of RSO no. 41/2018) and Rul e
line and roadway, pedestrian or bicycle path, at the place where the
intersection is possible, and traffic sgfet measur es (AOf fi ci a
of RS0 no. 89/ 2016) ) , roadway const
accordance with European norms and technical specifications for roads
and railways with all required works on the track panel. Replacement
of the entire track peel should be foreseen as well (new rails, sleepers,
track fastenings)

(18) Drainage in the level crossing zone shall be solved in order to avoid
accumulation of atmospheric water in the track;

(19) Contents of the Preliminary Design for the level crossing shall be
prepared in accordance with Rulebook on content, drafting procedure
and inspection process of the technical documentation based on class
and purpose of the facilityiQfficial Gazette of RE  173/2019;

(20) Preliminary Design fothe safetylevelrising ofthelevel crossinghall
be drafted according to concrete case, existing documentation, so that
it is comprised of following parts:



0 Main volume

2/2 Roadway desigrtivil organisation of the level crossing

4 Electrical installations design of the levaebgsing

5 Telecommunications and signal installations design of the level
crossing

7 Organization of the execution of works design Withity Plan

8.1 Railway traffic technology and organization design

8.2 Traffic and traffic signalisation design (fmumtal and vertical
signalisation, temporary and permanent along with a study, road traffic
redirection during the execution of works)

- Geodetic Study

Every design of the specified parts should contain:
1) General documentation;
2) Textual documentation;
3) Numaeaical documentationproof of quantities, bill of quantities
and cost estimate;
4) Graphic documentation

(21) Investor shall form Review Committegechnical documentation
inspection and approval, after executed technical inspection of the
Preliminary Design;

(22) Savice point regulation of service points Bagrdan and Jagodina should
be amended with suitable level crossing device operation regulations;

(23) Preliminary Design should be made in accordance with Environmental
and Social principles defined by the policies amacedures for
protective measures of the World Bank and National legal framework
for the environmental protection, with all according to the opinion of
Ministry of Environmental Protection, datedt@®f June 2020.

TECHNICAL DOCUMENTATION PROCESSING
During the process of designing all regulations and standards regulating the design

subject shall be applied.

Law on Pl anni ng QGffcid GReitea sftRSBu cntoi.on7 2(/A2 0 0
81/2009 correction64/2010 Constitutional Court decision, 24/2011, 121/2021,

42/2013 Constitutional Court decisiorb0/2013 Constitutional Court decision

98/2013 Constitutional Court decision, 132/2014 and 145/2014, 83/2018,
31/2019, 37/2018tate law and 9/2020 and 52/2021).

Law on RQfficihl azstte (f RE no.) 41/ 18

Law on Railway Traffic &fety( @fficial Gazetteof RE no.) 41/ 18

Law on I nter oper abidfficigl gazettd of FBa inlowa y4 1S yls8t
Law on Environment alOfficiamPazeite of RE s emDs me n 1
135/2004 and 36/2009

Rulebook on Implemntation Process of United Procedure, Electronically

( @fficial GazetteofRE no. )68/ 2019



- Rulebook on Technical Requirements for Signalling and Interlocking Equipment
( @fficial GazetteofRE no. 18/)16 and 89/ 16

- Rulebook onintersection of Railway Lin@nd Foadway Pedestrian or Bicycle
Path, the Place Weére thelntersection is Possible, andaffic Safety Measures
( @fficial Gazette of RE  1BY1H

- Rulebook on Traffic Signalization( @fficial Gazette of R§ n86/17 and
14/2021)

- Rulebook on Motor ¥hicles and Connecting Vehicles Classification and
Technical Requirements for Vehicles and Technical Requirements for Vehicles
in Traffic on the RoadsiQfficial Gazette of R8  n40/2012, 102/2012,
19/2013, 41/2013, 102/2014, 41/2015, 78,2015, 111/2042016, 108/2016,
7/201%correction, 63/2017, 45/2018, 70/2018);

- Rulebook on Technical Requirements and Railway Line Superstructure

Mai ntenance (AOfficial Gazette of RSO no
to the Rulebook on Technical Requirements andwRg Line Superstructure

Mai ntenance (AOfficial Gazette of RSO no.
- Rulebook on Technical Requirements and Railway Line Substructure

Mai ntenance (AOfficial Gazette of RSO no
to the Rulebook on Technical Requiremeatsd Railway Line Substructure

Mai ntenance (AOfficial Gazette of RSO no.
- Related standards and norms SRPS EN from this field, regulations and valid
documentation;

- Environment al protection and soci al pri

Safeguard Polies and Procedures, including procedures and measures deafened
by t he dEovranmentaltand SocidllanagemenFrameword ( E S MF)
for theWestern Balkans Trade and Transport Facilitation Project

These Terms of Reference are a constituent compone@on€eptual Design and
Preliminary Design and must be bound right after table of content.

The Designer is obliged to proceed according to the acquired location requirements

Preliminary Design shall be made in three (3) bound copies and three (3) copi€Don
or USB and delivered to the Development Departmenfiéofnf r astruct ure of
Rai | wa yoswvalidaiéC

All delivered drawings on a CD must be open files in RD& DWG format, all layouts in
DWG format, shown in the model, must be foundmthSt at eds Ref erent Sys









RLC 49
TERMS OF REFERENCE

for Conceptual Design and Preliminary Design drafting, for reconstruction
and rising the safety level on level crossing at kih38+649, on main arterial

line (BelgradeCentre)iJ u n c t i -dARakowvic& blladenovac Lapovo-
Ni-Br e ¢ statedorder (Tabanovce) Konl| ar ev o)

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade and Transport Facilitation Project, funded by the
Loanprovided bythe World Bank fl nfrastruct uokCpldhs Ser bi
to carry out rising of the safetgvel, reconstruction and enhancement of 58 level
crossings in order to increase the safety of railway and road traffic.

In accordance with the above stated, safety level rising, reconstruction and
enhancement shal/l be cal mevoeatkm38t+649dnor | ev
main arterial electrified doubletrack line (Belgrade Centrey Junct i-on i Go
Rakovica Mladenovae Lapove Ni- & r e g stateoborder(Tabanovce)located

on open railway line with automatic block with traffic on both sides, batwe

service points Jagodina (ah 135+236 and & km1s5H108n  (

Level crossing is located dlhe intersectiorpoint of double track line Belgrade
Centre)i J u n ct i-oRakovitasklladenovae Lapovo Ni-P r e g stato
border (Tabanovce)and local road. Level crossing with asphaltdras provided
with traffic signs on the road and required visibility zone.

Speed on the observed part of the railway lind@® km/h according to valid
timetable data.

2. DOCUMENTATION BASIS
Documentation basis for project documentation preparatias tdlows:

2.1.Existing technical documentation for the track line at the intersection point of
main arterialelectrified doubletrack line (Belgrade Centréd)J unct i-on A G0
Rakovica Mladenovae Lapove N i- § r e g statedorder(Tabanovceand
local road.
2.2.Layout planof the intersection location ohain arteriaklectrified double
track line (Belgrade Centré)J u n c t i- Rakovifa®fadenovae Lapovo
Ni-Br e gstatedorder(Tabanovce) and local road.
2.3.Minutes by the railway committee onthelevelsra i ngbés exi sting
2.4.Servicepoint regulation of service points Bagrdamd Jagodina.
2.5. environmentaland Social Management Framework (ESMF) Iestern
Balkans Trade an@iransport~acilitation Project



3. CONDITIONS FOR TECHNICAL DOCUME NTATION P REPARATION
3.1.Geodetic surveying of the intersection location of railway I{Belgrade
Centre)i J u n c t i- RakoviGa®Madenovae Lapovo Ni- @ r e g €ateo
border (Tabanovcept km138+649andlocal roadand Geodetic Study for the
design purposes requred.
3.2.Conceptual Desigshall be made ogeodetic basesnd parcels within borders
of railway land, with representation and specification of all the data required
for determination and locatioequirementgrovision.
3.3.Designer is obliged tsolve the ratioof designed railway installations and
equipment and already existing ones in Breliminary Design, based on
location requirementsTechnical requirements are a component of location
requirements, provided kpublic authority holdewithin railway land.
3.4.Preliminary Desigrshall be made on the updated geodetic basasitable
scale for this documentation level, within border of railway land in order to
obtain approval for execution of works on the level crossing, according to the
following requirements
(1) Level crossing shall be equipped with level crossing automatic device
with remote controland switching devices with level crossing light
signals and halbarriers (according to article no. 30 Rulebook on
technical requirements for signallimgterlocking d e v Officials (n
Gazette of RE n o . . Lewl/ ciossing safety device must have
certain characteristics so it can be integrated into the already existing
safety system;
(2) Device must be made in technology for electronic processing device. It
is requied that the device satisfies safety integrity level SIL 4
according tcSRPS EN 50126, SRPS EN 50128, SRPS EN 50129
required that it satisfies complete electronic control of all external
elements. Level crossing device must be implemented in acocerdan
with safety principles (with comput el
(3)  Electronic processing device must enable registering of all regular
occurrences, disturbances and failures connected to level crossing
operation (minimum 5,000 records), as well as losahsing of
mentioned registering connected to level crossing operation, using a
lap-top with suitable diagnostic software, with the possibility of remote
sensing (optional). Device must have the possibility of sending coded
SMS messages (disturbance/fagipole breakage) to three cellular
phones: dispatchers and maintenance department for corresponding Sl
section;
(4) Road signals must be made in L#iddular technology, which
provides operation control and proper working of signals;
(5) The device must provide safmotion of trains, road vehicles,
pedestrians and cyclists (where it is applicable) over the level crossing;
(6) Calculation for switckon interlocking areasfor road vehites,
maximum length 25m, is required,



(7)  Level crossing safety device must be switchedimah off automatically
by the railway vehicle. Electronswitch-on and switckoff devicesare
used for switching on and off in accordance with Rulebook on
technical requirements for signalliigterlocking devices( @fficial
Gazetteof RE no.; 18/ 16)

(8) Calculation for level crossing elements for the minimal speed of
20km/h and maximal speed according ttee designed speedf
120km/h shall be carried out;

(9) Device must have the possibility of -site operationusing the local
setting push butterLOB installed on the wall of the containéscated
in the suitable cabinet protected from unauthorized a¢E#zmst lock);

(10) Level crossing device should be placed in a new container for level
crossing, dim. 2m x 2m, on the concrete foundation size 3,4m x 3,4m
(with utilization as a pathway around the container, width 0,7m) on the
right side of the railway line, behind the level crossing and in direction
of chainage growth. The foundation should be connected to the closest
side of the road by a concrete pathway, 0,7mewContainer should
be secured by metal door and Elzzet lock in order to prevent
unauthorized access;

(11) Internal device for level crossing must be placed inside the container in
accordance with standards for the placement of such equipment
without heating ad cooling units

(12) Power supply for the safety device for the level crossinguld be
provided from the station Jagodina;

(13) Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlights, minimal power 30W, with
photo ensor for automatic switchirgn in cases of decreased
visibility. Spotlights are powered
voltage 230V, 50Hz. LED spotlights shall be mounted on the suitable
poles for lighting orclearancegates (if there are any), whishould be
set up in suitable places, beside the road on both sides of the level
crossing, so that they provide good lighting of the entire level crossing
zone. In case of the crossing zone itself not being well lit by the
previous two spotlights, a@spotlight should be installed, which shall
be mounted on a pole right next to the container or on the console on
the roof of the container;

(14) Technical conditions should be provided for the telephone connection
establishment between the level s3mg and station Jagodina. Level
crossing should be connected to the already existing connection system
of ilnfrastructure of Serbian Rai | wq
Should the cable be set up from the station to the level crossing for the
purposes opower supply, a telecommunication cable and an optical
fiber cable, minimum fiber 16, must be set up. On level crossings
without the possibility of connecting to the already existing
telecommunication connections system, transfer of SMS messages to



(15)

(16)

(17)

(18)

(19)

(20)

the clesest manned service point and/or competent CTC center is
required;
Video surveillance should be provided on the level crossing, in order to
enable continuous and clear visibility in the level crossing zone in all
weather conditions with the possibility w®ave recordings for the
period of one week, along with described lighting. Every-hattier
and level crossing signal, along with access roads, should be covered
by one high resolution IP camera. Third camera (optional) should
cover the intersection, i.area between halfarriers. Cameras shall be
mounted on the poles/clearance gates on which spotlights should be
mounted. Device for recording should be set up in the container for
placement of devices for the level crossing. Access to the recordings
andlive viewing must be possible both locally and remotely (optional)
via GSM modem;
| mpl ementation and all ot her procedu
safety level rising, as well as during the lifespan of devices, should be
carried out in accordance wiBRPS EN 50126 ANNEX E;
Enhancement of roadway on the level crossing shall be foreseen
according to wvalid railway regul ati
Gazette of RS0 no. 41/ 2018) and Rul e
line and roadway, pedestrian orcyle path, at the place where the
intersection is possible, and traffi
of RSO0 no. 89/ 2016) ), roadway const
accordance with European norms and technical specifications for roads
and railwayswith all required works on the track panel. Replacement
of the entire track panel should be foreseen as well (new rails, sleepers,
track fastenings)
Drainage in the level crossing zone shall be solved in order to avoid
accumulation of atmospheric waterthe track;
Contents of the Preliminary Design for the level crossing shall be
prepared in accordance with Rulebook on content, drafting procedure
and inspection process of the technical documentation based on class
and purpose of the facilityiQfficial Gazette of R6  73/2019;
Preliminary Design fothe safetylevel rising of thelevel crossinghall
be drafted according to concrete case, existing documentation, so that
it is comprised of following parts:
0 Main volume
2/2 Roadway desigrtivil organisation of the level crossing
4 Electrical installations design of the level crossing
5 Telecommunications and signal installations design of the level
crossing
7 Organization of the execution of works design Withity Plan
8.1 Railway traffic technolgy and organization design
8.2 Traffic and traffic signalisation design (horizontal and vertical
signalisation, temporary and permanent along with a study, road
traffic redirection during the execution of works



- Geodetic Study

Every design of the spem®fl parts should contain:
1) General documentation;
2) Textual documentation;
3) Numerical documentatignproof of quantities, bill of quantities
and cost estimate;
4) Graphic documentation

(21) Investor shall form Review Committegechnical documentation
inspection andapproval, after executed technical inspection of the
Preliminary Design;

(22) Service point regulation of service
be amended with suitable level crossing device operation regulations;

(23) Preliminary Design should be made in acamce with Environmental
and Social principles defined by the policies and procedures for
protective measures of the World Bank and National legal framework
for the environmental protection, with all according to the opinion of
Ministry of Environmental Potection, dated 25 of June 2020.

4. TECHNICAL DOCUMENTATION PROCESSING
During the process of designing all regulations and standards regulating the design
subject shall be applied.

Law on Pl anni ng Cifinial Gaefter af tRE u eatoi. on7 2( 200
81/2009 correction64/20106 Constitutional Court decision, 24/2011, 121/2021,
42/2013 Constitutional Court decisiob0/2013 Constitutional Court decision
98/2013 Constitutional Court decision, 132/2014 and 145/2014, 83/2018,
31/2019, 37/2018tate lanand 9/2020 and 52/2021).

Law on RGfficihl Bazette (f RE no.) 41/ 18

Law on Railway Traffic fety( @fficial Gazetteof R6E no.) 41/ 18
Law on I nter oper ab idfficial gazette of RSa inlow)a y4 1S yls8t
Law on Environmental Impact Assesne n ©Official azette of RE  n o .
135/2004 and 36/2009

Rulebook on Implementation Process of United Procedure, Electronically
( @fficial Gazette of RE no. )68/ 2019

Rulebook on Technical Requirements for Signalling and Interlocking
Equi p nOffioial Gageteof RE no. 18/)16 and 89/ 16
Rulebook onintersection of Railway Line anddadway Pedestrian or Bicycle
Path, the Place Were thelntersection is Possible, andaffic Safety Measures

( @fficial Gazette of RE  1BY1H

Rulebook on Traffic Signaiation ( @fficial Gazette of R6  n86/17 and
14/2021)

Rulebook on Motor Vehicles and Connecting Vehicles Classification and
Technical Requirements for Vehicles and Technical Requirements for Vehicles
in Traffic on the RoadsiQfficial Gazette of R8  n46/2012, 102/2012,



19/2013, 41/2013, 102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016,
7/201%correction, 63/2017, 45/2018, 70/2018);
- Rulebook on Technical Requirements and Railway Line Superstructure
Mai ntenance (AOfTfi cil®) RuBmaken Amendroehts RS0 no
to the Rulebook on Technical Requirements and Railway Line Superstructure
Mai ntenance (AOfficial Gazette of RSO no
- Rulebook on Technical Requirements and Railway Line Substructure
Mai ntenance ( AOf f i36/2056), Ruzhopkeoh AmeendméntsRS 0 n o
to the Rulebook on Technical Requirements and Railway Line Substructure

Mai ntenance (AOfficial Gazette of RSO no
- Related standards and norms SRPS EN from this field, regulations and valid
documentation;

- Environmen a | protection and soci al principl

Safeguard Policies and Procedures, including procedures and measures
deafened by t Bne@ronmerdat vande SdcialM@inagement
Framework ( E S MF )WedtemnrBalkarts drade and Transportiiation

Project

These Terms of Reference are a constituent component of Conceptual Design and
Preliminary Design and must be bound right after table of content.

The Designer is obliged to proceed according to the acquired location requirements

Preliminary Design shall be made in three (3) bound copies and three (3) copies on a CD
or USB and delivered to the Development Departmenfiéofnf r astruct ure of
Rai | wa YosvalidatiéhC

All delivered drawings on a CD must be open files in PDF and3Cfd¢mat, all layouts in
DWG for mat , shown in the model |, mu st be foun






RLC 50
TERMS OF REFERENCE

for Conceptual Design and Preliminary Design drafting, for reconstruction
and rising the safetylevel on level crossing at kni55+535 on main arterial
line (Belgrade Centre)iJ u n ¢ t i -dRakovic& blladenovac Lapovo-

Ni-Br e g statedorder ( Tabanovce) (Paralin)

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Tradedamransport Facilitation Project, funded by the

Loanprovided bythe World Bank fAl nfrastruct uoJkCpldns Ser bi al

to carry out rising of the safety level, reconstruction and enhancement of 58 level

crossings in order to increase the safetsadfvay and road traffic.

In accordance with the above stated, safety level rising, reconstruction and

enhancement shall be carriedParudl kiod dteve

155+5350f main arterial electrified doublérack line(Belgrade Centre) Junction
i G-oRakovica Mladenovae Lapove Ni- @ r e § stateoborder (Tabanovce)
located on open railway line between stations Bagrdankrat120+300 and

Jagodna @t km135+300, atthest ati on area of station

equipped with CTC with automatic block.

Level crossing with reinforced concrete slab roadway is located at the intersection

point of main arteriaklectrified double track line (Rlgrade Centre) Junction
i G-Rakovica Mladenovae Lapovo N i- & r e g ffatedorder(Tabanovcepand
Town Street.

Level crossing is provided with mechanical device for level crossing traffic safety,

operated by level crossing guard, Hadirriers andraffic signs on the road.

Speed on the observed part of the railway lindsG@skm/h according to valid

timetable data.
2. DOCUMENTATION BASIS

Documentation basis for project documentation preparatias fisllows

2.1.Existing technical documentation for thadk line at the intersection point of
main arterialelectrified doublerack line (Belgrade Centre) J unct i-on

Rakovica Mladenovae Lapove Ni- @ r e g €tatedborder(Tabanovcegnd
town street.

2.2.Layoutplanof the intersection location ohain arérial electrified doublerack
line (Belgrade Centré)J u n c t i- Rakovitea®Eadenovae Lapovo Ni- g
P r e gsatedorder(Tabanovceand town street.

2.3.Minutesby t he railway committee on t

Par

nGo

| evel



2.4.Servicepointregulam n of service point Paralin.
2.5.Environmental and Social Management Framework (ESMF) Wiestern
Balkans Trade and@ransportFacilitation Project

CONDITIONS FOR TECHNICAL DOCUME NTATION P REPARATION
3.1.Geodetic surveying of the intersection location of railwaye (Belgrade

Centre)i J u n c t i- ®akoviGaGWladenovae Lapovo Ni- r e g stateo

border (Tabanovceat km155+535andtown streeand Geodetic Study for the

design purposes required.

3.2.Conceptual Desigshall be made ogeodetic baseand parced within borders
of railway land, with representation and specification of all the data required for
determination and locatiaequirementgrovision.

3.3.Designer is obliged tsolve the ratio of designed railway installations and
equipment and already eligy ones in thePreliminary Design, based on
location requirementsTechnical requirements are a component of location
requirements, provided kpublic authority holdewithin railway land.

3.4.Preliminary Designshall be made on the updated geodetic basesiitable
scale for this documentation level, within border of railway land in order to
obtain approval for execution of works on the level crossing, according to the
following requirements:

(1) Level crossing shall be equipped with level crossing autordatice with
remote controlnd switching devices with level crossing light signals and
half-barriers (according to article no. 30 Rulebook on technical
requirements for signalling nt e r | o ¢ k iOffigal GhzetteiotR8s ( A
no. 18/16);

(2) Device must be ade in technology for electronic processing device. It is
required that the device satisfies safety integrity level SIL 4 according to
SRPS EN 50126, SRPS EN 50128, SRPS EN 50129 required that it
satisfies complete electronic control of all exterredéments. Level
crossing device must be implemented in accordance with safety principles
(with computer architecture) A2 out

(3) Electronic processing device must enable registering of all regular
occurrences, disturbances and failures connected tel lexossing
operation (minimum 5,000 records), as well as local sensing of mentioned
registering connected to level crossing operation, using -@ofapvith
suitable diagnostic software, with the possibility of remote sensing
(optional). Device must havehd¢ possibility of sending coded SMS
messages (disturbance/failure/pole breakage) to three cellular phones:
dispatchers and maintenance department for corresponding Sl section;

(4) Road signals must be made in LEibdular technology, which provides
operation catrol and proper working of signals;

(5) The device must provide safe motion of trains, road vehicles, pedestrians
and cyclists (where it is applicable) over the level crossing;

(6) Calculation for switckon interlocking areaor road vehites, maximum
length 25mis required,;



(7) Level crossing safety device must be switched on and off automatically by
the railway vehicle. Electroniswitch-on and switckoff devicesare used
for switching on and off in accordance with Rulebook on technical
requirements for signallgrinterlocking deviceg dfficial Gazette of RS
no. 18/16)

(8) Calculation for level crossing elements for the minimal speed of 20km/h
and maximal speed accordingttee designed speeaf 120km/h shall be
carried out;

(9) Device must have the possibility of -site operation using the local
setting push buttenLOB installed on the wall of the containecated in
the suitable cabinet protected from unauthorized a¢g#sst lock);

(10) Level crossing device should be placed in a new container for level
crossing, dn. 2m x 2m, on the concrete foundation size 3,4m x 3,4m
(with utilization as a pathway around the container, width 0,7m) on the left
side of the railway line, behind the level crossing. The foundation should
be connected to the closest side of the road bgncrete pathway, 0,7m
wide. Container should be secured by metal door and Elzzet lock in order
to prevent unauthorized access;

(11) Internal device for level crossing must be placed inside the container in
accordance with standards for the placement of sgelpment without
heating and cooling units

(12) Power supply for the safety device for the level crosshgquld be
provided fromthes t at i on Par al i n;

(13) Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlights, minimal power 30W, with photo
sensor for automatic switchiran in cases of decreased visibility.
Spotlights are powered by the levebcs si ngbés container, v
50Hz. LED spotlights shall be mounted on the suitable poles for lighting
or clearancegates (if there are any), which should be set up in suitable
places, beside the road on both sides of the level crossing, so that they
provide good lighting of the entire level crossing zone. In case of the
crossing zone itself not being well lit by the previous two spotlightsgda 3
spotlight should be installed, which shall be mounted on a pole right next
to the container or on the cots@n the roof of the container;

(14) Technical conditions should be provided for the telephone connection
establishment between the level crossing and [ Parstation. Level
crossing should be connected to the already existing connection system o
Al nfrastructure of Serbian Rail wayso
cable be set up from the station to the level crossing for the purposes of
power supply, a telecommunication cable and an optical fiber cable,
minimum fiber 16, must be set up. Omvél crossings without the
possibility of connecting to the already existing telecommunication
connections system, transfer of SMS messages to the closest manned
service point and/or competent CTC center is required,

(15) Video surveillance should be provided the level crossing, in order to
enable continuous and clear visibility in the level crossing zone in all



weather conditions with the possibility to save recordings for the period of
one week, along with described lighting. Every Hmdfrier and level
crossing signal, along with access roads, should be covered by one high
resolution IP camera. Third camera (optional) should cover the
intersection, i.e. area between Hadfrriers. Cameras shall be mounted on
the poles/clearance gates on which spotlightaishbe mounted. Device

for recording should be set up in the container for placement of devices for
the level crossing. Access to the recordings and live viewing must be
possible both locally and remotely (optional) via GSM modem;

(16) Implementation and alloh er pr ocedures, during th
level rising, as well as during the lifespan of devices, should be carried out
in accordance with SRPS EN 50128NNEX E;

(17) Enhancement of roadway on the level crossing shall be foreseen according
tovaldr ai | way regul ations (Law on Rail
no. 41/2018) and Rulebook on intersection of railway line and roadway,
pedestrian or bicycle path, at the place where the intersection is possible,
and traffic safety emeafsuR&s (0 Of f8i9d
roadway construction with rubber panels in accordance with European
norms and technical specifications for roads and railways with all required
works on the track panel. Replacement of the entire track panel should be
foreseen as Wignew rails, sleepers, track fastenings)

(18) Drainage in the level crossing zone shall be solved in order to avoid
accumulation of atmospheric water in the track;

(19) Contents of the Preliminary Design for the level crossing shall be prepared
in accordance withRulebook on content, drafting procedure and
inspection process of the technical documentation based on class and
purpose of the facilityfOfficial Gazette of R8  73/2019;

(20) Preliminary Design fothe safetylevel rising of thelevel crossingshall be
drafted according to concrete case, existing documentation, so that it is
comprised of following parts:

0 Main volume

2/2 Roadway desigrtivil organisation of the level crossing

4 Electrical installations design of the level crossing

5 Telecommunicationsand signal installations design of the level
crossing

7 Organization of the execution of works design Withity Plan

8.1 Railway traffic technology and organization design

8.2 Traffic and traffic signalisation design (horizontal and vertical
signalisation, temporary and permanent along with a study, road traffic
redirection during the execution of works

- Geodetic Study

Every design of the specified parts should contain:
1) General documentation;
2) Textual documentation;



3) Numerical documentationproof of quantities, bill of quantities
and cost estimate;
4) Graphic documentation

(21) Investor shall form Review Committeetechnical documentation
inspection and approval, after executed technical inspection of the
Preliminary Design;

(22) Service point regulation of sérc e poi nt Paralin shoul d
suitable level crossing device operation regulations;

(23) Preliminary Design should be made in accordance with Environmental and
Social principles defined by the policies and procedures for protective
measures of the Wl Bank and National legal framework for the
environmental protection, with all according to the opinion of Ministry of
Environmental Protection, datedt@®f June 2020.

TECHNICAL DOCUMENTATION PROCESSING
During the process of designing all regulati@m&l standards regulating the design
subject shall be applied.
- Law on Pl anni ng Cifinial GaZatter af tRE u etoi. on7 2( 2 00 9 ,
81/2009 correction64/2010 Constitutional Court decision, 24/2011, 121/2021,
42/2013 Constitutional Court decision0/2013 Constitutional Court decision
98/2013 Constitutional Court decision, 132/2014 and 145/2014, 83/2018,
31/2019, 37/2018tate law and 9/2020 and 52/2021).
- Law on RGfficihl Gazstte f RE no.) 41/ 18
- Law on Railway Traffic &fety( @fficial Gazette of R®& no.) 41/ 18
- Law on I nter oper abiOfficial gazettd of FBa inlow)a y4 13 yls8t e
- Law on Environment alOfficlalnfazetiet of R& see s ment
135/2004 and 36/2009
- Rulebook on Implementation Process of United Procedure, &hecatly
( @fficial GazetteofRE no. )68/ 2019
- Rulebook on Technical Requirements for Signalling and Interlocking
Equi p nddfioidl Gageieof RE no. 18/)16 and 89/ 16
- Rulebook onintersection of Railway Line anddadway Pedestrian or Bicycle
Path, tle Place Wiere thentersection is Possible, andaffic Safety Measures
( @fficial Gazette of R& 18916
- Rulebook on Traffic Signalization( @fficial Gazette of R8  m8b6/17 and
14/2021)
- Rulebook on Motor Vehicles and Connecting Vehicles Classificatnd
Technical Requirements for Vehicles and Technical Requirements for Vehicles
in Traffic on the RoadsfiQfficial Gazette of R8  n46/2012, 102/2012,
19/2013, 41/2013, 102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016,
7/201#correction, 63/201, 45/2018, 70/2018);
- Rulebook on Technical Requirements and Railway Line Superstructure
Mai ntenance (AOfficial Gazette of RSO no
to the Rulebook on Technical Requirements and Railway Line Superstructure
Mai ntenaaicel (6®0Z¢é¢tite of RSO no. 74/ 16)



- Rulebook on Technical Requirements and Railway Line Substructure
Mai ntenance (AOfficial Gazette of RSO 1
to the Rulebook on Technical Requirements and Railway Line Substructure
Maintenanceff Of f i ci al Gazette of RSO no. 74/ 1

- Related standards and norms SRPS EN from this field, regulations and valid
documentation;

- Environment al protection and soci al p
Safeguard Policies and Procedures, including procedures nagasures
deafened by t Bneronmerdat vande SdcialM@nagement
Framework ( E S MF )WedtemnrBallkarts @rade and Transport Facilitation
Project

These Terms of Reference are a constituent component of Conceptual Design and
Preliminary Design ahmust be bound right after table of content.

The Designer is obliged to proceed according to the acquired location requirements

Preliminary Design shall be made in three (3) bound copies and three (3) copies on a CD

or USB and delivered to the Developmddepartment ofi | nf r astructure o
Rai | wa yos\validatiéhC

All delivered drawings on a CD must be open files in PDF and DWG format, all layouts in
DWG format, shown in the model, must be f ol






