Appendix 27 ToRs for RLCs

LOT 1



RLC 1
TERMS OF REFERENCE

for Conceptual design and Preliminary design drafting, for reconstruction
and rising the security level on level crossing at km 49+511, on the railway
line Ruma-G a b-guection Donja Borina- state border

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

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

Loan provi ded by t he Wor | d Bank, Al NFR,
RAI LWAYS0O JSC plans t o c avwlrrgconstudiionands i ng o
enhancement of 58 level crossings in order to increase the security of railway and

road traffic.

In accordance with the above stated, security level raising, reconstruction and
enhancement shall be carried for the level crossihgna#9+511 on regional nen

electrified single track line RumiaG a biajunction Donja Borinai state bordef
(Zvorni k Novi), | ocated on open railway I
35+000) and Loznica (at km 51+400).

Level crossing is locatedt the intersection point of regional nelectrified single

track line Ruma G a b iajunction Donja Borinai state bordei (Zvornik Novi)

and Marko Raduloviiés street. Level Cross
road and required visibility zen

Speed at the observed part of the railway line is 60km/h (80km/h DMU) according
to valid timetable data.

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

2.1.Existing technical documentation at the intets® of regional norelectrified

single track line Rumd G a b & junction Donja Borinai state bordefi

(Zvornik Novi) and Marko Radulovilés str
2.2.Layout plan of the intersection of railway line Ruin& a biajunction Donja

Borinai state border (Zvor ni k Novi ) and Mar ko Radul ov
23.Minutes of the railway committee on the
24.Service point regulation for service poi
2.5. Environmental and Social Management Framework (ESMF) for ékfest

Balkans Trade and Transport Facilitation Project

3. CONDITIONS FOR TECHNICAL DOCUMENTATION PR EPARATION

3.1. For the purposes of design, geodetic recording of the intersection of railway
line Rumai G a biajunction Donja Borinai state bordei (Zvornik Novi) at



km 495 + 511 and Marko Radulovilés st

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
determinabn and location requirements provision.

3.3.Designer is obliged to solve the ratio of designed railway installations and
equipment and already existing ones in teliminary Design Technical
requirements are a component of location requirements, provigqullidic
authority holder within railway land.

3.4.Preliminary Designshall 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 execution of works on the leuwelssing, according to the
following requirements:

(1) Level crossing shall be equipped with level crossing automatic device with
signal for control and switching device with level crossing light signals and
half-barriers (according to article no. 30 Rulebook dechnical
requirements for signalimgnt er |l ocking devices (iOf
no. 18/16);

(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 EN50126, SRPS EN 50128, SRPS EN 50129. It is required that it
satisfies complete electronic control of all external elements. Level crossing
device must bemplementedin accordance with security principles (with
computer architecture) A2 out of 20;

(3) Electranic 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 operationngus laptop with
suitable diagnostic software, with the possibility of remote sensing
(optional). Device must have the possibility of sending coded SMS
messages (interruption/malfunction/pole breakage) to three cellular phones:
dispatchers and maintenandepartment staff of the corresponding Sl
section.

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

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

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

(7) Level crossing security device must be switched on and off automatically
by the railway vehicle. Switebn and witch-off devices are used for
switching on and off, in accordance with Rulebook on technical
requirements for signalimgnt er |l ocking devices (iOf
no. 18/16). Switckon marks for signal should be installed at the places of
switch-on device installation. Switckoff interlocking area (short track
circuit) function must be provided on the level crossing, which disables



switchingof f of | evel crossingb6s device whi
on the level crossing;

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

(9) Device must have the possibility of-site operation using the local setting
tasters LOB installed on the wall of the caoné, located in the suitable
cabinet protected from unauthorized access (Elzet lock);

(10) Level crossing device should be placed in a new container for level
crossing, size 2m x 2m, on the concrete base size 3,4m x 3,4m (with
utilization as a pathway aroutide container, width 0,7m) on the right side
of the rail line, in front of the level crossing and in direction of chainage
growth. The base should be connected to the closest side of the road by a
concrete pathway, 0,7m wide. Container should be securedebsl door
and Elzet 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 forthe security device for the level crossing should be
derived from the distribution network, using the already existing connector
at the station Loznica;

(13)Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlightsninimal power 30W, with photo
sensor for automatic switabn in cases of decreased visibility. Spotlights
are powered by the | evel crossingbds c
spotlight should 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
roadway on both sides of the level crossing, so that they can provide good
lighting of the entire level crossing zone. In case of the crossing zone itself
not being well lit by tle previous two spotlights, d°%amera should be
installed, which will be placed 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
estaltishment between the level crossing and station Loznica. Level
crossing should be connected to the already existing connection system of
Al nfrastructure of Serbian Rail wayso
cable be set up from the station to the lem@lssing 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, traesfof SMS messages to the closest service point
and/or competent CTC center;

(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 pobsity to save recordings for the period of
one week, along with described lighting. Every Hmdfrier and signal,



along with access roads should be covered with one high resolution IP
camera each. Third camera (optional) should cover the crossingieice. a
between halbarriers. Cameras should 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 anddiviewing must be possible both locally and
remotely (optional) via GSM modem;

(16)Real i zati on and all the other activi
level raising, as well as during the lifespan of devices, should be carried out
in accordance wih SRPS EN 50126 ANNEX E;

(17)Enhancement of roadway on the level crossing should be foreseen
according to valid railway regul ati ol
of RS0 no. 41/ 2018) and Rul ebook on
roadway, pedestrianr dicycle path, at the place where the intersection is
possi bl e, and traffic security me a s
89/2016)), roadway construction with rubber panels in accordance with
European norms and technical specifications for roads daayai with all
necessary 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 should be solved in order to avoid
accumulation of atmosphenzater in the track;

(19) Contents of the Preliminary Design for the level crossing should be
prepared in accordance with Rulebook on content, drafting procedure and
inspection process of the technical documentation based on class and
purpose ofOthiecifalci Gazgt & of RSO no.

(20)Preliminary Design for the security level raising of the level crossing,
should be drafted according to concrete case, existing documentation, so
that it contains the 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 design with Utility plan

8.1 Railway tré#fic 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 bthe specified parts should contain:
1. Generaddocumentation;
2. Textual documentation;
3. Numerical documentation, proof of quantities, bill of quantities
and cost estimate;
4. Graphic documentation



(21)Investor shall form Review Committeechnical documentation insgtion
and approval, after executed technical inspection of the Preliminary design;

(22)Service point regul ation for service
amended with suitable level crossing device operation regulations;

(23)Preliminary design should be manteaccordance with Environmental and
Social principles defined by the policies and procedures for protection
measures of the World Bank and National legal framework for the
environmental protection, with all according to the opinion of Ministry of
envirormental protection, dated @bof June 2020.

4. TECHNICAL DOCUMENTATION PRO CESSING

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

-Law on planning and construct2009n ( A Of f

81/2009 correction 64/2010 Constitutional Court decision, 24/2011,
121/2021, 43/2013Constitutional Court decision, 50/201&onstitutional

Court decision, 98/2013 Constitutional Court decision, 132/2014 and
145/2014, 83/2018, 31/2019, 37/264&8te law and 9/2020 and 52/2021).

R

n —

-Law on Railway (AOfficial Gazette of
-Law on Railway traffic safety (AOffic
-Law on interoperability of railway sy
- Law on environmental impc t assessment (AOfficial
135/18)

- Rulebook on implementation process of united procedure, electronically
(AOf ficial Gazette of RSO no. 68/ 2019)
- Rulebook on technical requirements for signaling and safety equipment
(AOfficialsSoGanet tl&8/df6 Rnd 89/ 16)
- Rulebook on intersection of railway line and roadway, pedestrian or bicycle
path, at the place where the intersection is possible, and traffic security
measures (AOfficial Gazette of RSO no.
- Rulebook on motor vehicles and roeecting vehicles classification and
technical requirements for vehicles and technical requirements for vehicles in

traffic on the roads (AOfficial Gazette

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

Mai nt enance (AOfficial Gazette of RSo

Amendments to the Rulebook on Technical Requirements and Railway Line

Suprstructure Maintenance (AOffici al Gaz

- Rulebook on Technical Requirements and Railway LinébsBucture

Mai nt enance (AOfficial Gazette of RSo

Amendments to the Rulebook on Technical Requirements and Railway L

Sbbstructure Maintenance (AOfficial Gazet

- Related standards and norms SRE&from this field, regulations and valid
documentation;



- Environment al protection and soci al [
Safeguard Policies and Procees, including procedures and measures
deafened by t he document AEnvironme
Framewor ko ( E SAéBtgrn Bhllkans Ttadee and Transport
Facilitation Project.

These Terms of Reference are a component of Conceptual design lanth&ng 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 deliveredt o t he Devel opment Department of Al
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, must be foun






RLC 2
TERMS OF REFERENCE

for Conceptual design and Preliminary design drafting, for reconstruction
and rising the security level on level crossing at km 3+285, on the railway
line Ruma-G a b-guwction DonjaBorina-st at e border (Bule

1.

PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade and Transport Facilitation Project, funded by the
Loan provided by t he Wor | d Bank, Al NF
RAI LWAYSO0 JSC pl an sthdsecuritydevet, ecomstuuttion; andgd i n g
enhancement db8 level crossings in order to increase the security of railway and

road traffic.

In accordance with the above stated, security leishg, reconstruction and
enhancement shall be carried for theelecrossingi BulL anovci 0 at k m
regional norelectrified single track line Rumia G a biajunction Donja Borind

state bordei (Zvornik Novi), located on open railway line between service points
Ruma (atkmD+00Q and B u km 16344 i (at

Level crossings located at the intersection point of regional 4etectrified single
track line Ruma G a biajunction Donja Borina state bordei (Zvornik Novi)

and local road. Level crossing is provided with traffic signs on the road. Required
visibility zone da@s not exist on the level crossing (there is visibility only on the
right side of the railway line and on the left side of the road in direction of chainage
growth).

Speed at the observed part of the railway line i&riith (80 km/hDMU) according
to vald timetable data.

DOCUMENTATION BASIS
Documentation basis for the preparation of project documentation is as follows:

2.1.Existing technical documentation of the track line at the intersection of regional
nonelectrified single track line RumiaG a biajunction Donja Borina state
borderi (Zvornik Novi) and local road.
2.2.Layout plan of the intersection point of railway line Rum& a b iajunction
Donja Borinal' state border (Zvornik Novi) and local road.
2.3.Minutes of the railway committee on the level crosgio s e xi sti ng con.
24.Service point regulation for service p¢
2.5.Environmental and Social Management Framework (ESMF) for Western
Balkans Trade and Transport Facilitation Project



3. CONDITIONS FOR TECHNICAL DOCUMENTATION PR EPARATION

3.1.For the purposes of design, geodetic recording of the intersection location of
railway line Ruma G a biarasputnica Donja Borinia state bordef (Zvornik
Novi) at km 3+285 and road and Geodetic Study are required.

3.2.Conceptual Designshall be made on geodebases 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
equipmem and already existing ones in tlireliminary Design Technical
requirements are a component of location requirements, provided by public
authority holder within railway land.

3.4.Preliminary Design shall be made on the updated geodetic bases in suitable
sale 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
signal for control and switching device with level crossing light signals and
half-barriers (according to article no. 30 Rulebook on technical
requirements for signalingnt er |l ocking devices (AOffi
no. 18/16);

(2) Device must be made in teublogy 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. It is required that it
satisfies complete electronic control of all external eleméstgel crossing
device must bemplementedn accordance with security principles (with
computer architecture) A2 out of 20;

(3) Electronic processing device must enable registering of all regular
occurrences, disturbances and failures, connected to levelingross
operation (minimum 5.000 records), as well as local sensing of mentioned
registering connected to level crossing operation, using -dofapvith
suitable diagnostic software, with the possibility of remote sensing
(optional). Device must have the pdshbiy of sending coded SMS
messages (interruption/malfunction/pole breakage) to three cellular phones:
dispatchers and maintenance department staff of the corresponding Si
section.

(4) Road signals must be made in L#ibdular technology, which provides
operaton 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 of switckon interlocking area for road vehicles, maximum
length25m, is required;

(7) Level crossing security device must be switched on and off automatically
by the railway vehicle. Switebn and switckoff devices are used for
switching on and off, in accordance with Rulebook on technical
requirements for signalingter | oc ki ng devices (AOffi ci



no. 18/16). Switckon marks for signal should be installed at the places of
switch-on device installation. Switebff interlocking area (short track

circuit) function must be provided on the level crossing, whiddables
switchingof f of | evel crossingbébs device w
on the level crossing;

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

(9) Device must have the possibility of-srte operation using the local setting
tasters LOB installed on the wall of the container, located in the suitable
cabinet protected from unauthorized access (Elzet lock);

(10)Level crossing device should be placed a new container for level
crossing, size 2m x 2m, on the concrete base size 3,4m x 3,4m (with
utilization as a pathway around the container, width 0,7m) on the right side
of the ralil line, in front of the level crossing and in direction of chainage
growth. The base 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 insiee dontainer in
accordance with standards for the placement of such equipment without
heating and cooling units;

(12)Power supply for the security device for the level crossing should be
derived from the distribution network, using the already existing comnect
at the station Ruma,;

(13)Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlights, minimal power 30W, with photo
sensor for automatic twon in cases of decreased visibility. Spotlights are
powered by the levet r o s si ng6s container, vol t
spotlight should 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
roadway on both sides of the level crossing, so ti&t tan 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, @ Gamera should be
installed, which will be placed on a pole right next to the container or on
the onsole on the roof of the container;

(14)Technical conditions should be provided for the telephone connection
establishment between the level crossing and station Ruma. Level crossing
should be connected to the already existing connection systiem
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. Qavel crossings without the
possibility of connecting to the already existing telecommunication
connections system, transfer of SMS messages to the closest service point
and/or competent CTC center;



(15)Video surveillance should be provided on the level engssn 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 Hadfrier and signal,
along with accessoads should be covered with one high resolution IP
camera each. Third camera (optional) should cover the crossing, i.e. area
between halbarriers. Cameras should be mounted on the poles/clearance
gates on which spotlights should be mounted. Deviceefmording 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)Realization and all the other activities, during the v e | crossingbs
levelrising, 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 should be foreseen
according to valid railway regulations fua on Rai | way (AOf fi ci
of RS0 no. 41/ 2018) and Rulebook on i
roadway, pedestrian or bicycle path, at the place where the intersection is
possi bl e, and traffic security measur
89/2016)) roadway construction with rubber panels in accordance with
European norms and technical specifications for roads and railways with all
necessary works on the track panel. Replacement of the entire track panel
should be foreseen as well (new rails, slegpeack fastenings);

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

(19) Contents of the Preliminary Design for the level crossing should be
prepared in accordance with Rulebook on contdrafting procedure and
inspection process of the technical documentation based on class and
purpose of the facility (AOfficial Gaz

(20)Preliminary Design for the security lewéing of the level crossing, should
be drafted accomdg to concrete case, existing documentation, so that it
contains the 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 inkttbns design of the level
crossing
7 Organization of the execution of works design with Utility plan
8.2 Railway traffic technology and organization design
8.2 Traffic and traffic signalization design (horizontal and vertical
signalization, temporary angermanent along with a study, road traffic
redirection during the execution of wojks
Geodetic study
Every design of the specified parts should contain:
1) General documentation;
2) Textual documentation;



3) Numerical documentation, proof of quantities, bill of qutes
and cost estimate;
4) Graphic documentation
(21)Investor shall form Review Committechnical documentation inspection
and approval, after executed technical inspection of the Preliminary design;
(22)Service point regul ati on vdi shoudber vi ce
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 protection
measures of the World Bank andatibnal legal framework for the
environmental protection, with all according to the opinion of Ministry of
environmental protection, datedtB®f June 2020.

4. TECHNICAL DOCUMENTATION PRO CESSING

During the process of designing all regulations and standagigating the design
subject should be applied.

Law on planning and construction (AOf -
81/2009 correction 64/2010Constitutional Court decision, 24/2011, 121/2021,

43/2013 Constitutional Court decision, 50/2018onstiutional 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 Gazette of RS
Law on Railway traffic mai/Bxy (AOfficia
Law on interoperability of railway syst
Law on environment al i mpact assessment

Rulebook on implementation process of united procedure, electronically
(AOf fi cioafl RGadz entot.e 68/ 2019)

Rul ebook on technical requirements for
Gazette of RSO no. 18/ 16 and 89/ 16)
Rulebook on intersection of railway line and roadway, pedestrian or bicycle

path, at the place where the intersectopossible, and traffic security measures

(AOf ficial Gazette of RSO no. 89/ 16)
Rulebook on motor vehicles and connecting vehicles classification and technical
requirements for vehicles and technical requirements for vehicles in traffic on the
roadsi ¢ifadf f Gazette of RS0 no. 40/ 2012,
102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016, #&abdatction,

63/2017, 45/2018, 70/2018);

Rulebook on Technical Requirements and Railway Line Superstructure

Mai nt enanc@azetOfd i cfi aRS0 no. 39/ 2016) ,
to the Rulebook on Technical Requirements and Railway Line Superstructure

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

Mai ntendnaoca alin@fazette of RS0 no. 39/ 20
to the Rulebook on Technical Requirements and Railway Line Substructure

Mai ntenance (AOfficial Gazette of RSO n



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

documentation;

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

by the document AEnvironment al and Soci a

for theWestern Balkan3rade and Transport Facilitation Project.

These Terms of Reference are a 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 regpftisem

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 situations in
DWG format, shown in the model, must be found






RLC 3
TERMS OF REFERENCE

for Conceptual design and Preliminary design drafting, for reconstruction
and rising the security level o level crossing at km 67+660, on the railway
line Ruma-G a b-gucction Donja Borina- state border

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade and Transport Facilitation Project, funded by the
Loan provided by the WorldBa n k , Al NFRASTRUCTURE OF

RAI LWAYS0O JSC plans to carry out rising of

enhancement of 58 level crossings in order to increase the security of railway and
road traffic.

In accordance with the above stated, ségulével rising, reconstruction and
enhancement shall be carried for the level crossirgna67+6600n regional non
electrified single track line RumiaG a biajunction Donja Borind state bordef
(Zvornik Novi), located on open railway line betweenvgae points Brasina (at km
65+354) and Donja Borina (km 67+800.

Level crossing is located at the intersection point of regionaletextrified single
track line Ruma G a biajunction Donja Borina state bordei (Zvornik Novi)

and local road. Leverossing is provided with traffic signs on the road and required
visibility zone. Roadway construction is made out of four rows of reinforced
concrete slabs.

Speed at the observed part of the railway line i&réfh(80 km/hDMU) according
to valid timetable data.

2. DOCUMENTATION BASIS

Documentation basis for the preparation of project documentation is as follows:

2.1.Existing technical documentation of the track line at the intersection of regional
nonelectrified single track line RumaG a biajunction Donja Borinai state
borderi (Zvornik Novi) and local road.
2.2.Layout plan of the intersection point of railway line Rum& a b iajunction
Donja Borinai state bordef (Zvornik Novi) and local road.
23Mi nutes of the rail way exstnguondtiome on t he
2.4.Service point regulation for service points Brasina and Donja Borina
2.5.Environmental and Social Management Framework (ESMF) for Western
Balkans Trade and Transport Facilitation Project



3. CONDITIONS FOR TECHNICAL DOCUMENTATION PR EPARATION

3.1.

3.2.

3.3.

3.4.

For the purposes of design, geodetic recording of the intersection location of
railway line Ruma G a biajunction Donja Borinai state bordei (Zvornik

Novi) at km 67+660 and local road and Geodetic Study are required.
Conceptual Designshall be made omeodetic 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 installations and
equipment and already existing ones in fliminary Design Technical
requirements are a component of location requirements, provided by public
authority holder within railway land.

Preliminary Design shall be made on the updated geodetic bases mbkuit
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 elewth
signal for control and switching device with level crossing light signals and
half-barriers (according to article no. 30 Rulebook on technical
requirements for signalimgnt er |l ocking devices (iOf
no. 18/16);

(2) Device must be madea 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. It is required that it
satisfies complete electronic control of all externaialpts. Level crossing
device must beémplementedin accordance with security principles (with
computer architecture) A2 out of 20;

(3) Electronic processing device must enable registering of all regular
occurrences, disturbances and failures, connected td lenassing
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 have d@hpossibility of sending coded SMS
messages (interruption/malfunction/pole breakage) to three cellular phones:
dispatchers and maintenance department staff of the corresponding Sl
section.

(4) Road signals must be made in L#ibdular 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 of switckon interlocking area for road vehicles, maximum
length 25m, is required;

(7) Level crossing security device must be switched on and off automatically
by the railway vehicle. Switebn and switckoff devices are used for
switching on and off, in accordance with Rulebook on technical
requirements for signalg-i nt er |l ocking devices (iOf



no. 18/16). Switckon marks for signal should be installed at the places of

switch-on device installation. Switebff interlocking area (short track

circuit) function must be provided on the level crosswyjch disables
switchingof f of | evel crossingbs device whi
on the level crossing;

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

(9) Device must have the possibility of-site operation using the local setting
tasters LOB installed on the wall of the container, located in the suitable
cabinet protected from unauthorized access (Elzet lock);

(10)Level crossing device should h@aced in a new container for level
crossing, size 2m x 2m, on the concrete base size 3,4m x 3,4m (with
utilization as a pathway around the container, width 0,7m) on the left side
of the rail line, in front of the level crossing and in direction of clgena
growth. The base 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 placeside the container in
accordance with standards for the placement of such equipment without
heating and cooling units;

(12)Power supply for the security device for the level crossing should be
derived from the distribution network, using the already existomgnector
at the station Brasina;

(13)Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlights, minimal power 30W, with photo
sensor for automatic switatn in cases of decreased visibility. Spotlights
are poweredp t he | evel crossingbs container
spotlight should 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
roadway on both sides of the level crogsiso that they can 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, @ 8amera should be
installed, which will be placed on a pole right next to the containem
the console on the roof of the container;

(14)Technical conditions should be provided for the telephone connection
establishment between the level crossing and station Brasina. Level
crossing should be connected to the already existingemion system of
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, mustbe set up. On level crossings without the
possibility of connecting to the already existing telecommunication
connections system, transfer of SMS messages to the closest service point
and/or competent CTC center;



(15)Video surveillance should be provided dretlevel 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 Hadfrier and signal,
along with access roads should be covered with one high resolution IP
camera each. Third camera (optional) should cover the crossing, i.e. area
between halbarriers. Cameras should be mounted on the poles/clearance
gates on which spotlights should be mounteedvice 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)Realization and all the other actiwitss |, during the | evel C
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 should be foreseen
according to valid railwayegul ati ons (Law on Rail wa
of RS0 no. 41/ 2018) and Rul ebook on
roadway, pedestrian or bicycle path, at the place where the intersection is
possi bl e, and traffic secur i no me a s
89/2016)), roadway construction with rubber panels in accordance with
European norms and technical specifications for roads and railways with all
necessary works on the track panel. Replacement of the entire track panel
should be foreseen as well (neails, sleepers, track fastenings);

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

(19) Contents of the Preliminary Design for the level crossing should be
prepared in accordance with Rbbok on content, drafting procedure and
inspection process of the technical documentation based on class and
purpose of the facility (AOfficial Ga

(20)Preliminary Design for the security level rising of the level crossing, should
be drafted according to concrete case, existing documentation, so that it
contains the following parts:

0 Main volume

2/2 Roadway desigrtivil organization of the level crossing

4 Electrical installations design of the level crossing

5 Telecommunications argiignal 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
signalizaton, temporary and permanent along with a study, road traffic
redirection during the execution of wojks

Geodetic study

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



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

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

(22)Service point regulation for servipwintsBrasina iDonja Borina 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 protection
measues of the World Bank and National legal framework for the
environmental protection, with all according to the opinion of Ministry of
environmental protection, datedtB®f June 2020.

TECHNICAL DOCUMENTATION PRO CESSING

During the process of designing adigulations and standards regulating the design
subject should be applied.

- Law on pl anning and construction (AOf fi
81/2009 correction 64/2010Constitutional Court decision, 24/2011, 121/2021,
43/2013 Constitutional Courdecision, 50/201-3Constitutional 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 (AOfficial Gazette of RSO
- Law on Railway traffic safety i Of f i ci al Gazette of RSO0 no
-Law on interoperability of railway syster
-Law on environmental i mpact assessment (i

- Rulebook on implementation process of united procedure, ety
(AOf ficial Gazette of RSO no. 68/2019)

- Rul ebook on technical requirements for si
Gazette of RSO no. 18/16 and 89/ 16)

- Rulebook on intersection of railway line and roadway, pedestrian or bicycle
path, at the pice where the intersection is possible, and traffic security measures
(AOofficial Gazette of RSO no. 89/ 16)

- Rulebook on motor vehicles and connecting vehicles classification and technical
requirements for vehicles and technical requirements for vehicteaffic on the
roads (AOfficial Gazette of RSO0 no. 40/
102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016, #2biattion,
63/2017, 45/2018, 70/2018);

- Rulebook on Technical Requirements and Railway Line Supersteuctu

Mai ntenance (AOfficial Gazette of RSO 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 sBubture
Mai ntenance (AOfficial Gazette of RSO no



to the Rulebook on Technical Requirements and Railway Line Substructure

Mai ntenance (AOfficial Gazette of RSO n
- Related standards and norms SRPS N from this, fieddulations and valid

documentation;

- Environment al protection and soci al p
Safeguard Policies and Procedures, including procedures and measures deafened
by the document AENvironment al amf)d Soci

for theWestern Balkans Trade and Transport Facilitation Project.

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

The Designer is obliged to proceed according tattggiired 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 Depart
JSC for validation.

All delivered drawings om CD must be open files in PDF and DWG format |afbutin
DWG format, shown in the model, must be foun






RLC 4
TERMS OF REFERENCE

for Conceptual design and Preliminary design drafting, for reconstruction
and rising the security level on level crossing at km 29+048, on the railway
line Ruma-G a b-guaction Donja Borina- state border (Klenak)

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade and Transport Facilitation Project, furydds b

Loan provided by t he Wor | d Bank, Al NF
RAI LWAYS0 JSC plans to carry out rising
enhancement of 58 level crossings in order to increase the security of railway and

road traffic.

In accordane with the above stated, security levading, reconstruction and
enhancement shall be carri ed#mZO8048ont he | e
regional norelectrified single track line Rumia G a biajunction Donja Borind

state bordei (Zvornik Novi), located on open railway line between service points

Pl ati| e216344 aantmGabac. St atkm@s90&I| enak i s

Level crossing is located at the intersection point of regionaletextrified single

track line Ruma G a biajunction Dona Borinai state bordei (Zvornik Novi)

and Graboval ki put street. Level Crossi
device, operated hyyoint switch manningvithin journey safety from station Klenak,
half-barriers with traffic light signals and traffeigns on the road (devicgiemens

which provides level crossing safety does not have sweitchnd off contacts).

Speed at the observed part of the railway line i&riith (80 km/hDMU) according
to valid timetable data.

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

2.1.Existing technical documentation of the track line at the intersection of regional
nonelectrified single track line RumiaG a biajunction Donja Borind state
borderi (Zvornik Novi) andGr abov al ki put street.
2.2.Layout Plan of the intersection point of railway line Rurmas a b iajunction
Donja Borinai state border (Zvornik Novi) andGr abov alrdet Put S
23.Mi nutes of the railway committee on t he
24.Servie point regulation for service pint
2.5.Environmental and Social Management Framework (ESMF) for Western
Balkans Trade and Transport Facilitation Project



3. CONDITIONS FOR TECHNICAL DOCUMENTATION PR EPARATION

3.1.For the purposes of design, geodetic reicaydf the intersection location of
railway line Ruma G a biajunction Donja Borinai state bordei (Zvornik
Novi) at km 29+048 and Graboval ki Put
required.

3.2.Conceptual Desigshall be made on geodetic bases and parcelsnatirders
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 esnin thePreliminary Design 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
scale for this documentatiolevel, 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
signal for control and siching device with level crossing light signals and
half-barriers (according to article no. 30 Rulebook on technical
requirements for signalingnt er |l ocking devices (dAaOffi
no. 18/16);

(2) Device must be made in technology for electroniccessing device. It is
required that the device satisfies safety integrity level SIL 4 according to
SRPS EN 50126, SRPS EN 50128, SRPS EN 50129. It is required that it
satisfies complete electronic control of all external elements. Level crossing
device mus be implementedin accordance with security principles (with
computer architecture) fi2 out of 20 ;

(3) Electronic processing device must enable registering of all regular
occurrences, disturbances and failures, connected to level crossing
operation (minimum B®00 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 have the possibility of sending cod®tS S
messages (interruption/malfunction/pole breakage) to three cellular phones:
dispatchers and maintenance department staff of the corresponding Si
section.

(4) Road signals must be made in L#ibdular technology, which provides
operation control and proper vking 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 of switckon interlocking area for road vehicles, maximum
length 25m, is required;

(7) Level crossing security device must be switched on and off automatically
by the railway vehicle. Switebn and switckoff devices are used for
switching on and off, in accordance with Rulebook on technical



requirements for signalingnt er |l ocki ngalde@azetst o ioOff
no. 18/16). Switckon marks for signal should be installed at the places of
switch-on device installation. Switebff interlocking area (short track

circuit) function must be provided on the level crossing, which disables
switchingoff of | e v e | crossingb6s device while
on the level crossing;

(8) Calculation of 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) Device must havehe possibility of orsite operation using the local setting
tasters LOB installed on the wall of the container, located in the suitable
cabinet protected from unauthorized access (Elzet lock);

(10) Level crossing device should be placed in a new containetefe
crossing, size 2m x 2m, on the concrete base size 3,4m x 3,4m (with
utilization as a pathway around the container, width 0,7m) on the right side
of the rail line, in front of the level crossing and in direction of chainage
growth. The base should lsennected 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
accordace with standards for the placement of such equipment without
heating and cooling units;

(12)Power supply for the security device for the level crossing should be
derived from the distribution network, using the already existing connector
at the station Klerafacility;

(13)Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlights, minimal power 30W, with photo
sensor for automatiswitchron in cases of decreased visibility. Spotlights
are powered by d¢omaner,lveltage P30\ b606lz EEDNn g 0 s
spotlight should 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
roadway on both sides of the level crossing, so that they cardprgood
lighting of the entire level crossing zone. In case of the crossing zone itself
not being well lit by the previous two spotlights, & G&amera should be
installed, which will be placed on a pole right next to the container or on
the console othe roof of the container;

(14)Technical conditions should be provided for the telephone connection
establishment between the level crossing and neighboring manned service
point. Level crossing should be connected to the already existing
connectbn system of Al nfrastructure of
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 bé . On level crossings
without the possibility of connecting to the already existing
telecommunication connections system, transfer of SMS messages to the
closest service point and/or competent CTC center;



(15)Video surveillance should be provided on theelecrossing, 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 Hadfrier and signal,
along wih access roads should be covered with one high resolution IP
camera each. Third camera (optional) should cover the crossing, i.e. area
between halbarriers. Cameras should be mounted on the poles/clearance
gates on which spotlights should be mounted.i@efor 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)Realization and all the other activitesyd i ng t he | evel Cross
levelrising, 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 should be foreseen

according to valid railway regtlai ons (Law on Rail way ( A
of RS0 no. 41/ 2018) and Rulebook on i
roadway, pedestrian or bicycle path, at the place where the intersection is

possi bl e, and traffic security measur

89/2016)), roadway construction with rubber panels in accordance with
European norms and technical specifications for roads and railways with all
necessary works on the track panel. Replacement of the entire track panel
should be foreseen as well (newsasleepers, track fastenings);

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

(19) Contents of the Preliminary Design for the level crossing should be
prepared in accordance with Rulebamk content, drafting procedure and
inspection process of the technical documentation based on class and
purpose of the facility (AOfficial Gaz

(20)Preliminary Design for the security lewéing of the level crossing, should
be drafed according to concrete case, existing documentation, so that it
contains the 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 segrinstallations 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 wojks

- Geodetic study

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



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

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

(22)Service point regulation for servicep nt Pl ati | evo 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 protection
measures of the Worldank 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 regulationd atandards regulating the design
subject should be applied.

Law on planning and construction ( AOf
81/2009 correction 64/2010 Constitutional Court decision, 24/2011,
121/2021, 43/2013Constitutional Court decision, 5@23 Constitutional

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 (nOfficial Gazette of R
Law on Railway traéfte ebfBEY (aOffALEL
Law on interoperability of railway sys
Law on environment al i mpact assessmer
135/18)

Rulebook on implementation process of united procedure, electronically

( ACcfifal Gazette of RSO no. 68/ 2019)
Rulebook on technical requirements for signaling and safety equipment
(AOf ficial Gazette of RSO no. 18/ 16 an
Rulebook on intersection of railway line and roadway, pedestrian or bicycle

path, at the place where thetersection is possible, and traffic security
measures (AOfficial Gazette of RSO no.
Rulebook on motor vehicles and connecting vehicles classification and
technical requirements for vehicles and technical requirements for vehicles in
traficonther oads (AOf fici al Gazette of RSO
41/2013, 102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016, -7/2017
correction, 63/2017, 45/2018, 70/2018);

Rulebook on Technical Requirements and Railway Line Superstructure
Maintenance ( 1 Of f i ci al Gazette of RSo no.
Amendments to the Rulebook on Technical Requirements and Railway Line
Superstructure Maintenance (AOfficial
Rulebook on Technical Requirements and Railway Line Substructure
Maint enance (AOfficial Gazette of RSo



Amendments to the Rulebook on Technical Requirements and Railway Line
Substructure Maintenance (AOfficial Gaz

- Related standards and norms SRPS N from this field, regulaiwhs/alid
documentation;

- Environment al protection and soci al pr
Safeguard Policies and Procedures, including procedures and measures
deafened by t he document AEnNnvironment

Framewor ko ( E SNeEeyn Béalkans Trade eand Transport
Facilitation Project.

These Terms of Reference are a 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 acquireddocatjuirements
Preliminary design shall be made in three (3) bound copies and three (3) copies on a CD or

USB and delivered to the Development Depart me
JSC for validation.

All delivered drawings on a CD must beenpfiles in PDF and DWG format, ddlyouts in
DWG format, shown in the model, must be found
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RLC 5
TERMS OF REFERENCE

for Conceptual design and Preliminary design drafting, for reconstruction
and rising the securiy level on level crossing kn62+425 on railway line
Ruma -G a b-gucction Donja Borina- state border

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

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

Loan provided bythe World Bank Al nfrastructuoJsCpldns Ser bi
to carry out rising of the security level, reconstruction and enhancement of 58 level
crossings in order to increase the security of railway and road traffic.

In accordance with the following, securitievel rising, reconstruction and
organi zation shal/l be carri ed 6»426onf or | e
regional norelectrified single track line RumiaG a biajenction Donja Borina

state border (Zvornik Novi) located on open railway Bnbetween service points

Loznica (km 51+400) and Brasina station (km 65+300).

Level crossing fZej tintersectmpodird af regiopal now c at e d
electrified single track line RumiaG a biajunction Donja Borinai state border
(Zvornik Nov) andst at e road | B order no-Mal 6 at

Zvornik. Level crossing with asphalt roadwaypovided withbarriers and traffic
signs on the road.

Speed at the observed part of the railway line is 60km/h (80km/h DMU) according
to valid Timeable.

2. DOCUMENTATION BASIS

Documentation basis for project documentation preparation is:

2.1.Existing technical documentation for the track line at the intersection of
regional norelectrified single track line RuniaG a bigunction Donja Borina
i state bordri (Zvornik Novi) andstate road IB order no. 26 at section Banja
Ko v i iMpliazvomik.

2.2. Layout Plan of theintersectionlocation of railway lineRumai Ga b c
junction Donja Borinai state bordei (Zvornik Novi) andstate road IB order
no. 26 at sectNabdvorrBkanj a Kovi |l j al a

23. Mi nute by the railway committee on the

2.4. Servicepoint regulation of service points Borina station.

2.5. Environmental and Social Management Framework (ESMF) \itastern
Balkans Trade and@ransportFacilitationProject



3. CONDITIONS FOR TECHNICAL DOCUMETATION PREPARATION

3.1. Geodetic recording of the intersectilmcationof railway line Ruma G a bia ¢
junction Donja Borinai state bordeii (Zvornik Novi) km 62+425and state
road IB order no. 26 at section Banja Koyi ahbliaZvornik and Geodetic
Study for the design purposes is required.

3.2. Preliminary Desigrshall be made ogeodetic basesnd parcels within borders
of railway land, with representation and specification of all the data required for
determination antbcationrequirementgrovision.

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

3.4.Preliminary Designshall be made on the updated geodetic basesiitable
ratio 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 witvel crossing automatic device
with signals for control andwitching devices with level crossing light
signals and haltbarriers (accordingot article no. 30 Rulebook on
technical requirements for signallmgnt er | oc ki Officaldevi ces
Gazette of RE n o . 18/ 16) ;

(2) Device must be made in technology for electronic processing device. It
Is required that the device satisfies safety integrityl I8 4 according
to SRPS EN 50126, SRPS EN 5013RPS EN 50129. It is required
that it satisfies complete electronic control of all external elements.
Level crossing device must be implemented in accordance with security
principles (with computer architet ur e) f2 out of 20

(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 connected tedecrossing operation, using a ap
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: disgahers and maintenance department for corresponding Sl
section.

(4) Road signals must be made in Liiddular technology, which provides
operation control and correct 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) Estimate for switckon interlocking area$or road vehicles, maximum
length 25m, is required.

(7) Level crossing security device must be switched on and off
automatically by the railway vehicle. dgltronic switch-on and switch
off devicesare used forswitching on and off in accordance with



Rulebook on technical requirements for signalinggrlocking devices

( @fficial Gazette of RE n o . . SWigHhof ®arks for signals should

be installed athe places of switcbhn devices installationSwitch-off

interlocking area (short track circuit) function must be provided on the

level crossing, which disables switchingf f o f | evel Cross
while a railway vehicle is stopping on the level ciogs

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

(9) Device must have the possibility of -site operation using the local
setting tasters LOB installesh the wall of the container, located in the
suitable cabinet protected from unauthorized acggst lock).

(10) Level crossing device should be placed in a new container for level
crossing, size 2m x 2m, on the concrete base size 3,4m x 3,4m (with
utilization as a pathway around the container, width 0,7m) on the right
side of the rail line, in front of the level crossing and in direction of
chainage growth. The base should be connected to the closest side of the
road by a concrete pathway, 0,7m wide. Car@ashould 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 in
accordance with standards for the placement of such equipment without
heating and coolingnits.

(12) Power supply for the security device for the leesdssing should be
provided from the distribution network, using the already existing
connector at the station Brasina (or form the level crossing hut).

(13) Level crossing zone should be lighted in ademce 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 [ evel
50Hz. LED spotlight should éb mounted on the suitable poles for
lighting or clearancegates (if there are any), which should be set up in
suitable places, beside the roadway on both sides of the level crossing,
so that they can 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 &l spotlight should be installed, which shall be placed on a
pole right next to the container or on the console on the roof of the
container.

(14) Technical conditions sluld be provided for the telephone connection
establishment between the level crossing and station Brasina. Level
crossing should be connected to the already existing connection system
ofil nfrastructure of Ser biline.BhoRdi | way
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 tahe already existing telecommunication



connections system, transfer of SMS messages to the closest 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 cleaisibility 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 coverecedyigin
resolution IP camera each. Third camera (optional) should cover the
crossing, i.e. area between Rha#rriers. Cameras shall be mounted on
the poles/clearance gates on which spotlights should be mounted. Device
for recording should be set up in tbentainer for placement of devices
for the level crossing. Access to the recordings and live review must be
possible both locally and remotely(optional) via GSM modem;

(16) Real i zati on and all the other activ
security level rigg, as well as during the lifespan of devices, should be
carried out in accordance with SRPS EN 500 26NEX E;

(17) Organization of roadway on the level crossing should be foreseen
according to valid railway regulations (Law on Railwéydfficial
Gazette of B0 no. 41/ 2018) and Rul ebook on
line and roadway, pedestrian or bicycle path, at the place where the
i ntersection is possi bl ficial Garette t r af f i C
of R no. B Bbad@dy Icén¥truction with rubberamels 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 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 security level rising of the level crossing shall
be drafted according to concrete case, existing documamtat that it
is comprised of following parts:

0 Main volume

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 vitility 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 survey traiéd
redirection during the execution of works)

- Geodetic survey



Every design of the specified parts should contain:
5) General documentation;
6) Textual documentation;
7) Numerical documentatignproof of quantities, bill of quantities
and cost estimate;
8) 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 station Brasina should be amended with
suitable level cragng 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 environmentaprotection, with all according to the opinion of
Ministry of environmental protection, datedt@®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 planning Odrid ccahstGrauettiten ofi R
81/2009 correction64/20106 Constitutional Court decision, 24/2011, 121/2021,

42/2013 Constitutional Court decision, 50/201@onstitutional 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 R@fifliwaiyal( iGazet)te of RSO no. 41/
Law on Railway trafficsafety( @fficial Gazetteof RE no.) 41/ 18

Law on interoperability of railwayyss t eQfficial Gazetteof RE no.) 41/ 18
Law on environment a Official tbpzete tof R8s sres.s me n
135/2004 and 36/2009

Rulebook on implementation process of united procedure, electronically

( @fficial Gazette of RE no. )68/ 2019

Rulebook ontechnical requirements for signalling and interlocking equipment

( @fficial Gazetteof RE no. 18/)L16 and 89/ 16

Rulebook onintersectionof railway line and roadwaypedestrian or bicycle

path,the place where thiatersectionis possible, and traffic sedty 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 technieguirements for vehicles in

traffic on the roadsiQfficial Gazette of RE  m@2012, 102/2012, 19/2013,

41/2013, 102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016, -7/2017
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
Rulebook on Technical Remements and Railway Line $structure

Mai ntenance (AOfficial Gazette of RSO
to the Rulebook on Technical Requirements and Railway Linsst&icture

Mai ntenance (AOfficial Gazette of RSO

Related standards antbrms SRPS N from this field, regulations and valid
documentation;

Environment al protection and soci al
Safeguard Policies and Procedures, including procedures and measures
deafened by t BEne@ronmerdat vtande Sdal M&@inagement
Frameworlk ( E S MF )WedtemnrBallkarts @rade and Transport Facilitation
Project

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

The Designer is obligetd 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 Departmerit 6fn f r ast ruct ure of Ser |
JSCfor validation

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

D WG

f or mat |, shown in the model |, mu st be found









RLC 6
TERMS OF REFERENCE

for Conceptual design and Preliminary design drafting for reconstruction
and rising the security level on level crossing at km 50+317, on the railway
line Ruma-G a b-gunction Donja Borina-st at e border ( Gaba

1.

PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade and Transp@icilitation Project, funded by the

Loan provided by t he Wor | d Bank, Al NF
RAI LWAYS0 JSC plans to carry out rising
enhancement of 58 level crossings in order to increase the security @yraihal

road traffic.

In accordance with the above stated, security level rising, reconstruction and
enhancement shal/l be carri edkm506+#317dnhe | ev
regional norelectrified single track line Rumia G a biajunction Donja Brina i

state bordei (Zvornik Novi), located on open railway line between service points

L egni c a35+00f) tand kamnica (at knv1+400. Station Klenak is located at

km 28+900

Level crossing is located at the intersection point of regionaletextified single

track line Ruma G a biajunction Donja Borina state bordei (Zvornik Novi)

and Knez Milog Street in Loznica A pat hw
both left and right side of the railway line which ends in front of the lewsisong.

Level crossing, with asphalt road, is provided with, fhalfriers with traffic light
signals and traffic light signs. Device is operated by level crossing guard, using local
setting push buttehOB.

Speed at the observed part of the railway i&n&0km/h (80 km/hDMU) according
to valid timetable data.

DOCUMENTATION BASIS

Documentation basis for the preparation of project documentation is as follows:

2.1. Existing technical documentation of the track line at the intersection of
regional norelectrified single track line Rum& G a b & junction Donja
Borinai state bordef ( Zvor ni k Novi) and Knez Mil of¢
2.2. Layout plan of the intersection point of railway line Ruin@ a biajunction
Donja Borinal state bordef ( Zvor ni k Novi) end Knez Mi
23. Mi nutes of the railway committee on th
24. Service point regulation for service p
2.5. Environmental and Social Management Framework (ESMF) for Western
Balkans Trade and Transport FacilitationjBco



3. CONDITIONS FOR TECHNICAL DOCUMENTATION PR EPARATION

3.1. For the purposes of design, geodetic recording of the intersection location of
railway line Ruma G a biajunction Donja Borina state bordei (Zvornik
Novi) at km 50+ 317 nkQeadetiKStuelyyarevaquiredg St r eet

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 isobliged to solve the ratio of designed railway installations and
equipment and already existing ones in teliminary Design Technical
requirements are a component of location requirements, provided by public
authority holder within railway land.

3.4.Prdiminary Designshall 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 execution of works on the level crossing, according to the
following requirements:

(1) Level crossing shall be equipped with level crossing automatic device with
signal for control and switching device with level crossing light signals
and halfbarriers (according to article no. 30 Rulebook on technical
requirements for signalinmterlockingd e vi ces (A Of fi ci al Ga .
no. 18/16);

(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. It is reqbaed
satisfies complete electronic control of all external elements. Level
crossing device must bénplementedin accordance with security
principles (with computer architecture

(3) Electronic processing device must enable registering ofreajular
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 -#ofapvith
suitable diagnostic software, witthe possibility of remote sensing
(optional). Device must have the possibility of sending coded SMS
messages (interruption/malfunction/pole breakage) to three cellular
phones: dispatchers and maintenance department staff of the
corresponding Sl section.

(4) Road signals must be made in LE@bdular 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 of switchon interlocking area for road vehicles, maximum
length 25m, is required;

(7) Level crossing security device must be switched on and off automatically
by the railway vehicle. Switebn and switckoff devices are used for
switching on and off,in accordance with Rulebook on technical



(8)

(9)

(10)

(11)

(12)

(13)

(14)

requirements for signalingnt er l ocki ng devices ( fAOf

no. 18/16). Switckon marks for signal should be installed at the places of
switchron device installation. Switebff interlocking area (sho track
circuit) function must be provided on the level crossing, which disables
switchingof f of | evel <c¢crossingébés device
on the level crossing;

Calculation of 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;

Device must have the possibility of -site operation using the local
setting tasters LOB installed on the wall of the container, located in the
suitable cabinet protected fraimauthorized access (Elzet lock);

Level crossing device should be placed in a new container for level
crossing, size 2m x 2m, on the concrete base size 3,4m x 3,4m (with
utilization as a pathway around the container, width 0,7m) on the left side
of the il line, in front of the level crossing and in direction of chainage
growth. The base 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 unfaarized 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 security device for the level crossing should be
derived from the distribution network, using the already existing connector
at the station Loznica;

Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlights, minimal power 30W, with photo
sensor for automatieitn-on in cases of decreased visibility. Spotlights are

w

powered by the | evel crossingbs <con

spotlight should be mounted on the suitable poles for lighting or clearance
gates (if there are any), which should be set up inldaitalaces, beside

the roadway on both sides of the level crossing, so that they can 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,rd 8amera should

be insalled, which will be placed 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 between the level crossing and station lazhievel
crossing should be connected to the already existing connection system of
cable be set up from the station to the level crossing for the purposes of
power supply, a telecommication 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 service point
and/orcompetent CTC center;

Al nfrastructure of Serbian Rail wayso



(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 of
one week,along with described lighting. Every hddarrier and signal,
along with access roads should be covered with one high resolution IP
camera each. Third camera (optional) should cover the crossing, i.e. area
between hatbarriers. Cameras should be mountedite 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 both locally
and remotelyoptional) via GSM modem;

(16) Real i zati on and al l the other activiti
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 ornet level crossing should be foreseen
according to valid railway regul ati ons
of RS0 no. 41/ 2018) and Rulebook on |
roadway, pedestrian or bicycle path, at the place where the intersection is
possibl e, and traffic security measurl
89/2016)), roadway construction with rubber panels in accordance with
European norms and technical specifications for roads and railways with
all necessary works on the track panel. Repient of the entire track
panel should be foreseen as well (new rails, sleepers, track fastenings);

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

(19) Contents of the Preliminary Desigior the level crossing should be
prepared in accordance with Rulebook on content, drafting procedure and
inspection process of the technical documentation based on class and
purpose of the facility (AOfficial Gaz

(20) Preliminary Designfor the security level rising of the level crossing,
should be drafted according to concrete case, existing documentation, so
that it contains the following parts:

0 Main volume

2/2 Roadway desigreivil organization of the level crossing

4 Electrical ingallations 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 wojks

- Geodetic study

Every design of the specified parts should contain:
1) General documeation;
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 ingpectif the
Preliminary design;

22) Service point regulation for service
amended with suitable level crossing device operation regulations;

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

4. TECHNIC AL DOCUMENTATION PRO CESSING

During the process of designing all regulations and standards regulating the design
subject should be applied.
- Law on planning and construction (AOf
81/2009 correction 64/2010Constitutional @urt decision, 24/2011, 121/2021,
43/2013 Constitutional Court decision, 50/201Gonstitutional 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 Rdifliwdyal(iG@dzette of RSO no. 41/

- Law on Railway traffic safety (AOffici:
- Law on interoperability of railway syst
- Law on environment al i mpact assessment

- Rulebook on implementation process of united procedure, electronically
(AOf ficial Gazette of RSO no. 68/ 2019)
- Rulebook on technical requirements for signaling and safety equipment
(AOf ficial Gazette of RSO no. 18/ 16 ant
- Rulebook on intersection ohilway line and roadway, pedestrian or bicycle
path, at the place where the intersection is possible, and traffic security
measures (AOfficial Gazette of RSO no.
- Rulebook on motor vehicles and connecting vehicles classification and
technical requements for vehicles and technical requirements for vehicles in
traffic on the roads (AOfficial Gazett
41/2013, 102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016, -7/2017
correction, 63/2017, 45/2018, 70/2018);
- Rulebook on Technical Requirements and Railway Line Superstructure
Mai ntenance (AOfficial Gazette of RSO 1
to the Rulebook on Technical Requirements and Railway Line Superstructure
Mai ntenance (iAOff i74/16n | Gazette of RSO 1
- 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
Mai ntenance (AOSA imcad.al74Galzee)tte of R



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

documentation;

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

These Terms of Reference are a component of Conceptual design and Preliminary design and
must be bound right after tabléapntent.

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 Devel ephenrin Rapidwiames
JSC for validation.

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









RLC 7 and RLC 8
TERMS OF REFERENCE

for draf ting of Conceptual Design and Preliminary Design for
reconstruction and rising the safety level on level crossing at kB2+471
(1'lilfevo 1) and at km 52+741-G@albdaicli evo
junction Donja Borina- state border

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade and Transport Facilitation Project, funded by the
Loanprovikd by the World Bank, Al nfrastructu
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 tsid, safety level rising, reconstruction and
enhancement are being clevo &ihs2e4vtandf or | e
| evel cr ossikm&2+mMloh iedioeal rmrelctifiechsingle track line

Rumai G a biajunction Donja Borind state bordei (Zvornik Novi) which are

located in the open track between service points Loznica (km B)-&4@ Brasina

(km 65+300).

Level cr ossi kng52fMT1ls iotawd a thelimiersection point of one
track of the regional neslectrified single track line RuniaG a bigunction Donja
Borinai state bordei (Zvornik Novi) and local road. L&l crossing with asphalt
roadway is provided with barriers and traffic signs on the road. Device is operated
by level crossing guard.

Level cr ossi rke 524741is ldcated @t th2 @rossing point of one
track of the regional nealectrified simgle track line Ruma G a bigunction Donja
Borina1 state bordei (Zvornik Novi) and local road. Level crossing with asphalt
roadway is provided with barriers and traffic signs on the road. Device is operated
by level crossing guard.

Speed on the obsexd part of the railway line is 60km/h (80km/h DMU) according
to valid Timetable data.

Due to increased road traffic volume, it is necessary to increagms$seility and
traffic safety on the level crossing by replacing the existing level crossing device
with new electronic equipment.

2. DOCUMENTATION BASIS FOR DRAFTING OF PRELIMINARY DESIGN

Documentation basis for technical project documentation preparation is as follows:



2.1.

2.2.

2.3.

2.4,
2.5.

Existing technical documentation for the track line at the intersection of
regionalnon-electrified single track line RumiaG a biajunction Donja

Borinai state border (Zvornik Novi) and local road.

Layout plan of the intersection location of railway line Ruin@ a bia c

junction Donja Borina state border (Zvornik Novi) and local @ad.

Mi nut es prepared by the rail way comn
existing condition.

Service point regulation of service pc
Environmental and Social Management Framework (ESMF) for the

Western Balkans Trade and Transportiliation Project.

3. CONDITIONS FOR TECHNICAL DOCUMETATION P REPARATION

3.1

3.2

3.3

3.4

Geodetic surveying of the intersection location of railway line Riima
G a biajenction Donja Borina state bordei (Zvornik Novi) and local
roads according to assigned chairsagef or | ev el crossings
52+471 and Allilevo 20 at km 52+741 a
purposes is required.
Conceptual Desigfor both level crossingshall be made on geodetic bases
and parcels within borders of railway landjth representation and
specification of all the data required for determination and location
requirements provision.
Designer is obliged to solve the relationship of designed railway
installations and equipment and already existing ones irPtebBninary
Design, based on technical requirements. Technical requirements are a
constituent component of location requirements, provided by public
authority holder within railway land.
Preliminary Desigrshall be made on the updated geodetic basssiiable
scale for this documentation level, within border of railway land in order to
obtain the approval for execution of works on the above stated level
crossing, according to the following requirements:
(1) Level crossings shall be equipped with automafiectronic devices
with signals for control and switching devices with level crossing light
signals and halbarriers (according to article no. 30 Rulebook on
technical requirements for signalingnt er | ocking devi ces
Gazette of RBaecassary forlth ledelbcjossings to be
coupled (mutual dependence) and to be simultaneously activated with
joint single switch on devices and to have joint control signals, and
each of them separate double switch off devices.
(2) Device must be made 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. It is
required that it satisfies complete electronic control of all external
elements. Level crossing device must be implemented in accordance
with safety principles (with comput el
(3) Electronic processing device must enable registering of all regular
occurrences, disturbances and failures connected to levs$irgo

1]



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 thegtuty 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 Liaibdular technology, which
enables control of operatiaand 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 25mis required.

(7) Level crossing safety device must be switched on and off automatically
by the railway vehicle. Electronic switadm and switckoff devices
are used for switching on and off, in accordance with Rulebook on
technical requirements for signad)i nt er | ocki ng devi ce
Gazette of RS 0 -on mnarks foB dighas)shouldSbei t c h
installed at the places of switdm devices installation. Switebff
interlocking area (short track circuit) function must be provided on the
level crossig, which disables switching f f of | ev el Cross
while a railway vehicle is standing on the level crossing;

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

(9) Device must have the possibility of -gite operation using the local
setting push button (LOB) installed on the wall of the container,
located in the suitable cabinet protected from unauthorized access
(Elzet lock).

(10)Level crossing devicshould be placed in a new container for level
crossing, size 2m x 2m, on the concrete foundations dim. 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 and in dinecf

chainage growthLC Al |l il evo 20 at km 52+74]1
illilevo 10 at km 52+471 and all i
monitoring of level crossings is placed in the hut for level crossing
illilevo 10 at km 52+471.

(11)Internal device for level crossing must begald 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 distribution network, at the station Loznica;

(13)Level crossing zone should be lighted in accordance with standard
EN124642;



(14)Technical conditions should be provided for the telephone connection
establishment between the level crossing and station Loznica. Level
crossing should be connedtt the already existing connection system
of Al nfrastructure of Serbian Rai |l w
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
requred.

(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 of one week. Every barrier afpwith access roads, should be
covered by one high resolution IP camera. Third camera should cover
tracks between barriers. Cameras shall be mounted on the
poles/clearance gates on which spotlights should be mounted. Device
for recording should be set upthe container for placement of devices
for the level crossing. Access to the recordings and live viewing must
be possible both locally and remotely via GSM modem;

(26)l mpl ement ati on and all procedures du
level rising should & carried out in accordance with SRPS EN 50126
ANNEXE;

(17)Enhancement of roadway on the level crossing should be foreseen
according to wvalid railway regul ati
Gazette of RSO no. 41/2018) and Rul e
and road, pedestrian or bicycle path, at the place where the crossing is
possibl e, and traffic safety measur ¢
89/2016)), roadway construction with rubber panels in accordance with
European norms and technical specificatioms rbads 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 order to avoid
accumulation batmospheric 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 purposeoftieaci | ity (AOfficial Gazette o

(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 Road dsign civil engineering improvement of the level crossing
4 Power supply 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 UtilitynPla

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 survey, road
traffic redirection during the execution of woyks

- Geodeticstudy

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 Committegechncal documentation
inspection and approval, after executed technical inspection of the
Preliminary Design.
(22)Service point regulation of statidnoz ni ca and Kovi l j al
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 oféhWVorld 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 PROCESSING

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

subject matter shall be applied.

- Law on Planning and Construction (AOfHf
81/2009 correction 64/2010Constitutional Court decision, 24/2011, 121/2012,
42/2013 Constitutional Court dgsion, 50/2013 Constitutional Court decision,
98/2013 Constitutional Court decision, 132/2014 and 145/2014, 83/2018,
31/2019, 37/201@ther law and 9/2020 and 52/2021).

- Law on Railway (nOfficial Gazette of RS
- Law on Rail wayOfTriacfifailc GCxazfeetttye (ofiff RSO nc
- Law on I nteroperability of Railway Syst

- Law on Environment al | mpact Assessment

135/2004 and 36/2009)
- Rulebook on Implementation Process of United Proozd Electronically
(AOCf ficial Gazette of RSO no. 68/ 2019)
- Rulebook on Technical Requirements for Signaling and Interlocking Equipment
(AOCf ficial Gazette of RSO no. 18/ 16 and



- Rulebook on Interlocking of Railway Line and Road, Pedestrian or Bicwtle P
the Place Where the Intersection is Possible, and Traffic Safety Measures
(AOCfficial Gazette of RSO no. 89/ 16)

- Rulebook on Traffic Signalization (AOff]
14/2021)

- Rulebook on Motor Vehicles and Connecting Vehicles Claasion and
Technical Requirements for Vehicles and Technical Requirements for Vehicles
in Traffic on the Roads (AOofficial Gaze
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 Gazette of RSO no
to the Rulebook on Technical Requirements and Railway Line Superstructure
Maintenancd A Of f i ci al Gazette of RSO no. 74/ 16

- Rulebook on Technical Requirements and Railway Linebs8ucture

Mai ntenance (AOfficial Gazette of RSO no
to the Rulebook on Technical Requirements and Railway Linestficture
Maintemnce (AOffici al Gazette of RSO no. 74
- Related standards and norms SRPS EN from this field, regulations and valid
documentation;
- Environment al protection and soci al pri
Safeguard Policies and Procedures, including proesdamd measures deafened
by the document AEnvironment al and Soci a

for theWestern Balkans Trade and Transport Facilitation Project.

These Terms of Reference are a constituent component of Conceptual Design and
Preliminary Degn and must be bound right after the 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 deliveredtothbevel opment Department of Alnfrast
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, must be found















RLC 9
TERMS OF REFERENCE

for Conceptual design and Preliminary design drafting, for reconstruction
and rising the security level on level crossing at km 27+764, on the railway

1.

line Ruma -G a b-guection Donja Borina- state border (Prnjavor

Mal vanski)

PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade and Transport Facilitation Project, funded by the
Loan provided by t he Wor | d Bank, Al NF
RAI LWAYSO JSC plans t o c avwelrrgconstudtionands i n g
enhancement of 58 level crossings in order to increase the security of railway and

road traffic.

In accordance with the above stated, security level rising, reconstruction and
enhancement shall be c amavarMdall Vfaonrskiti hoe alte
27+7640n regional norelectrified single track line RuniaG a bigjunction Donja

Borina 1 state bordefi (Zvornik Novi), located on open railway line between
service poi km22+0B)etadmmd aPranjl at o r22Hid). vans ki

Level crossing, with asphalt road, is located at the intersection point of regional non
electrified single track line RumiaG a biajunction Donja Borind state bordef
(Zvornik Novi) and state road Il order. Level crossing is provided with barrigks an
traffic signals on the road.

Speed at the observed part of the railway line ikréth (80 km/hDMU) according
to valid timetable data.

DOCUMENTATION BASIS

Documentation basis for the preparation of project documentation is as follows:

2.1. Existing technicekdocumentation of the track line at the intersection of regional
non-electrified single track line RumiaG a biajunction Donja Borind state
borderi (Zvornik Novi) and state road Il order.
2.2.Layout plan of the intersection point of railway line Rum&abaci junction
Donja Borinai state border (Zvornik Novi) and state road Il order.
23Mi nutes of the railway committee on t he
2.4.Service point regulation for service poilts2t | oval a and Prnj avol
2.5.Environmental and Social Management Framework (ESMF) for Western
Balkans Trade and Transport Facilitation Project



3. CONDITIONS FOR TECHNICAL DOCUMENTATION PR EPARATION

3.1. For the purposes of design, geodetic recording ofrite¥section location of
railway line Ruma G a biajunction Donja Borina state bordei (Zvornik

Novi) at km 27+764 and state road Il order and Geodetic Study are 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 freliminary Design 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
scale for this documentation level,thin border of railway land, in order to
obtain approval for execution of works on the level crossing, according to the
following requirements:

(1) Considering that the station Prnjavor
train dispatcher, level crossing shall be technically provided with level
crossing automatic device with signal for control and switching device
with level crossing light signals and hélarriers (according to article no.

30 Rulebook on technical requirements for signaiimgrlocking devices
(AOofficial Gazette of RS0 no. 18/ 16)
with a train dispatcher, the possibility of a train dispatcher operttag

level crossing device within journey (according to article no. 28 Rulebook

on technical requirements for signalimgerlocking devices) should be

foreseen;

(2) Device must be made in technology for electronic processing device. It is
required that the dése satisfies safety integrity level SIL 4 according to
SRPS EN 50126, SRPS EN 50128, SRPS EN 50129. It is required that it
satisfies complete electronic control of all external elements. Level
crossing device must be implemented in accordance with securit
principles (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 sensingeofiomed
registering connected to level crossing operation, using -#ofapvith
suitable diagnostic software, with the possibility of remote sensing
(optional). Device must have the possibility of sending coded SMS
messages (interruption/malfunction/polereakage) to three cellular
phones: dispatchers and maintenance department staff of the
corresponding Sl section.

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

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

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



(7) Level crossing security device must be switchedand off automatically
by the railway vehicle. Switebn and switckoff devices are used for
switching on and off, in accordance with Rulebook on technical
requirements for signalingpnt er l ocki ng devices ( AOf
no. 18/16). Switckon maks for signal should be installed at the places of
switch-on device installation. Switebff interlocking area (short track
circuit) function must be provided on the level crossing, which disables
switchingof f of | evel <c¢cr ossi migdisstaddeny i ce w
on the level crossing;

(8) Calculation of 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) Device must have the possibility of -site operation usinghe local
setting tasters LOB installed on the wall of the container, located in the
suitable cabinet protected from unauthorized access (Elzet lock);

(10) Level crossing device should be placed in a new container for level
crossing, size 2m x 2m, on the corerdase size 3,4m x 3,4m (with
utilization as a pathway around the container, width 0,7m) on the right
side of the rail line, in front of the level crossing and in direction of
chainage growth. The base should be connected to the closest side of the
road ly 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 ofi ®guipment without
heating and cooling units;

(12) Power supply for the security device for the level crossing should be
derived from the distribution network, using the already existing connector
atthe statiolPr nj avor Mal vanski ;

(13) Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlights, minimal power 30W, with photo
sensor for automatiswitch-on in cases of decreased visibility. Spotlights
are powered by the levelars si ngés container, vol t a
spotlight should 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 roadway on both sides of the level crossing, so thgtdéwe 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,rd 8amera should
be installed, which will be placed on a pole right next to the container or
on the cosole on the roof of the container;

(14) Technical conditions should be provided for the telephone connection

establi shment between the | evel Cros
should be connected to the already existing connection sysfem 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 service point
and/or competent CTC center;

(15) Video surveillance should be provided on the level crgssim 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 mdfrier and signal,
along with accessoads should be covered with one high resolution IP
camera each. Third camera (optional) should cover the crossing, i.e. area
between hatbarriers. Cameras should be mounted on the poles/clearance
gates on which spotlights should be mounted. Device fardewy 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) Realization and all the other activities, during teevl e | crossingds s
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 should be foreseen
according to valid railway regulations (Lasvn Rai | way (A Of fi ci a
of RS0 no. 41/ 2018) and Rulebook on |
roadway, pedestrian or bicycle path, at the place where the intersection is
possi bl e, and traffic security measur
89/2016)),roadway construction with rubber panels in accordance with
European norms and technical specifications for roads and railways with
all necessary works on the track panel. Replacement of the entire track
panel should be foreseen as well (new rails, slegpack fastenings);

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

(19) Contents of the Preliminary Design for the level crossing should be
prepared in accordance with Rulebook on contérafting procedure and
inspection process of the technical documentation based on class and
purpose of the facility (AOfficial Gaz

(20) Preliminary Design for the security level rising of the level crossing,
should be drafted accordjrto concrete case, existing documentation, so
that it contains the 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 instilas 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, temporargnd permanent along with a study, road traffic
redirection during the execution of wojks

- Geodetic study



Every design of the specified parts should contain:
1) General documentation;
2) Textual documentation;
3) Numerical documentation, proof of quantities, kofl 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 for service points Petld | a and Prnj:
Mal vansKki shoul d be amended wi t h S
operation regulations;

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

4. TECHNICAL DOCUMENTATION PRO CESSING

During the process of designing alfjtgations and standards regulating the design
subject should be applied.

-Law on planning and construction (iOf
81/2009 correction 64/2010Constitutional Court decision, 24/2011, 121/2021,
43/2013 Constitutional Court dgsion, 50/2013 Constitutional Court decision,

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 Railway (AOfficial Gazette of R
-Law on Railwa@ftreféal cGaaéetyg ¢(6fi RSO n
-Law on interoperability of rail way sysi
-Law on environment al i mpact assessment

- Rulebook on implementation process of united procedure, elemiiyni
(AOf ficial Gazette of RSO no. 68/ 2019)
- Rulebook on technical requirements for signaling and safety equipment
(AOfficial Gazette of RSO no. 18/ 16 ant
- Rulebook on intersection of railway line and roadway, pedestrian or bicycle
path, at the plac where the intersection is possible, and traffic security
measures (AnOfficial Gazette of RSO no.
- Rulebook on motor vehicles and connecting vehicles classification and
technical requirements for vehicles and technical requirements for vehicles in
taf fic on the roads (AOfficial Gazette
41/2013, 102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016, -7/2017
correction, 63/2017, 45/2018, 70/2018);
- Rulebook on Technical Requirements and Railway Line Superstructure
Mai ntenance (AOfficial Gazette of RSO 1



to the Rulebook on Technical Requirements and Railway Line Superstructure

Mai ntenance (AOfficial Gazette of RSO no

- Rulebook on Technical Requirements and Railway Linebstucture
Mai ntenance (AOfficial Gazette of RSO no
to the Rulebook on Technical Requirements and Railway Linsst&icture
Mai ntenance (AOfficial Gazette of RSO no

- Related standards and norms SRPS N from this frelgiilations and valid
documentation;

- Environment al protection and soci al proi
Safeguard Policies and Procedures, including procedures and measures
deafened by t he document AEnNnvironment
Fr amewo r k for the WestdrR Balkans Trade and Transport Facilitation
Project.

These Terms of Reference are a component of Conceptual design and Preliminary design

and must be bound right after table of content.

The Designer is obliged to proceed according to thaised)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 De
Rail wayso JSC for validation.

All delivered drawings on al@ must be open files in PDF and DWG format, all layouts in
DWG format, shown in the model

, .must be foun









RLC 10
TERMS OF REFERENCE

for Conceptual design and Preliminary design drafting, for reconstruction
and rising the security level on level crossing at km 17+545, on the railway
line BelgradeCentreTP a n | e v oV rnyaatate border (Stamora
Moravita) (Pivarski)

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade ahchnsportFacilitation Project, funded by the

Loan provided by t he Wor | d BERBIAN Al NF
RAI LWAYSO JSC plans to carry out rising
enhancement of 58 level crossings in order to increase the security of railway and
road traffic.

In accordance with the above stated, security levg@hg, reconstration and
enhancement shall be carri ekoh2MWdonpatie | ev.
of main arterial electrified single track lin&elgrade CentréP a n| e v-oV r myaicn

state border (Stamora Moravita), located on open railway line between service points
Pan| evo kim2a2#+03) (amd Pan]| lenwl8+206)o wn ( at

Level crossing is located at the intersection point of naaiarial electrified single

track line Belgrade CentreP a n | e v -0V r ngaatate border (Stamora Moravita
and Skadarska Street. Level crossing, with rubber panel roadway, is provided with
traffic signs on the road and required visibility zone.

Speed at the obsexd part of the railway line is 3n/h,according to valid timetable
data.

2. DOCUMENTATION BASIS

Documentation basis for the preparation of project documentation is as follows:

2.1.Existing technical documentation of the track line at the intersection of main

arterial electrified single track lin®elgrade CentréP a n | e v-ov r mpatata

border (Stamora Moravita and Skadarska Street.
2.2.Layout plan of the intersection point of railway line Belgrade Ceif@a n| e v o

main V r ¢ state border (Stamora Moravita and Skadarska Street.
2.3.Minutes of theraWway commi ttee on the | evel Cross
24Service point regulation for service po
2.5. Environmental and Social Management Framework (ESMF) for Western Balkans

Trade and Transport Facilitation Project



3. CONDITI ONS FOR TECHNICAL DOCUMENTATION PR EPARATION

3.1.For the purposes of design, geodetic recording of the intersection location of
railway line Belgrade CentréP a n| e v oV rnyaatate border (Stamora
Moravita at km 17+545 and Skadarska Street and Geodetlg Ste 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 sed the ratio of designed railway installations and
equipment and already existing ones in tResliminary Design 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 execution of works on the level crossing, according to the following
requirements:

(1) Level crossingshall be equipped with level crossing automatic device with
signal for control and switching device with level crossing light signals and
half-barriers (according to article no. 30 Rulebook on technical requirements
forsignalingi nt er | oc ki nigc idaelv i Gaezse t(tieOfoff RSO no

(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. It is required that it
saisfies complete electronic control of all external elements. Level crossing
device must bemplementedin accordance with security principles (with
computer architecture) A2 out of 20;

(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
connected to level crossing operation, using a-td@p with suitable
diagnostic software, with the padlstity of remote sensing (optional). Device
must have the possibility of sending coded SMS messages
(interruption/malfunction/pole breakage) to three cellular phones: dispatchers
and maintenance department staff of the corresponding Sl section.

(4) Road sigals must be made in LEmModular 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) Calcuhtion of switchon interlocking area for road vehicles, maximum
length 25m, is required;

(7) Level crossing security device must be switched on and off automatically by
the railway vehicle. Switclon and switckoff devices are used for switching
on and off,in accordance with Rulebook on technical requirements for
signalingi nt erl ocking devices (AOffi-ci al Ga z
on marks for signal should be installed at the places of swicHevice



installation. Switckoff interlocking area (shortrack circuit) function must
be provided on the level crossing, which disables switebfhgf level
crossingdés device while a railway veh

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

(9) Device must have the possibility of -site operation using the local setting
tasters LOB installed on the wall of the container, located in the suitable
cabinet protecteddm unauthorized access (Elzet lock);

(10) Level crossing device should be placed in a new container for level crossing,
size 2m x 2m, on the concrete base size 3,4m x 3,4m (with utilization as a
pathway around the container, width 0,7m) on the left sideeofdih line, in
front of the level crossing and in direction of chainage growth. The base
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 wauthorized 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 security device for the level crossing sHmlderived
from the distribution network, using the already existing connector at the
stati onTohan]| evo

(13)Level crossing zone should be lighted in accordance with standard EN12464
2, using two LED spotlights, minimal power 30W, with photo sensor for
aubmaticswitch-on in cases of decreased visibility. Spotlights are powered
by the | evel crossingbébs container, Vo
be mounted on the suitable poles for lighting or clearance gates (if there are
any), which should be sepun suitable places, beside the roadway on both
sides of the level crossing, so that they can 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, ad3camera shdd be installed, which
will be placed 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 stah  Pan| evo Town.
crossing should be connected to the already existing connection system of
Al nfrastructure of Serbian Rail wayso
cable be set up from the station to the level crossing for the purposes of
power supfy, 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 semoint and/or competent CTC
center;

(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 ¢pefio

one week, along with described lighting. Every Hadfrier and signal, along

with access roads should be covered with one high resolution IP camera
each. Third camera (optional) should cover the crossing, i.e. area between
half-barriers. Cameras shidube 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 both lgcahd remotely
(optional) via GSM modem;

(16)Real i zation and al l the other activiti
levelrising, as well as during the lifespan of devices, should be carried out in
accordance with SRPS EN 50128NNEX E;

(17) Contents othe Preliminary Design for the level crossing should be prepared
in accordance with Rulebook on content, drafting procedure and inspection
process of the technical documentation based on class and purpose of the
facility (AOffici@®;, Gazette of RSO no.

(18)Preliminary Design for the security lewésing of the level crossing, should
be drafted according to concrete case, existing documentation, so that it
contains the following parts:

0 Main volume

2/2 Roadway desigrtivil organization of the levelrossing

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 organizatidesign
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 wojks
Geodetic study

Every design of the specified parts shouldtaon
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 Committetechnical documentation inspection
and approval, after exeted technical inspection of the Preliminary design;
(200Service point regulation for service pc
should be amended with suitable level crossing device operation regulations;

(21)Preliminary design should be made in accordance Ethironmental and
Social principles defined by the policies and procedures for protection
measures of the World Bank and National legal framework for the



environmental protection, with all according to the opinion of Ministry of
environmental protectiomated 25 of June 2020.

4. TECHNICAL DOCUMENTATION PRO CESSING

During the process of designing all regulations and standards regulating the design
subjectshould be applied.
- Law on pl anning and construction (AOf -
81/2009 comrection 64/2010 Constitutional Court decision, 24/2011, 121/2021,
43/2013 Constitutional Court decision, 50/201Bonstitutional Court decision,
98/2013 Constitutional Court decision, 132/2014 and 145/2014, 83/2018,
31/2019, 37/2018tate law and 9/2028nd 52/2021).

-Law on Railway (nOfficial Gazette of RS
-Law on Railway traffic safety (AOfficia
-Law on interoperability of railway syst
-Law on environment afii ¢ i mplacGaaststes sanfe nRS

[

- Rulebook on implementation process of united procedure, electronically
(AOf ficial Gazette of RSO no. 68/ 2019)

- Rul ebook on technical requirements for
Gazette of RSH4d6)no. 18/ 16 and 89

- Rulebook on intersection of railway line and roadway, pedestrian or bicycle
path, at the place where the intersection is possible, and traffic security measures
(AOf ficial Gazette of RSO no. 89/ 16)

- Rulebook on motor vehicles and connecting vehiclassdication and technical
requirements for vehicles and technical requirements for vehicles in traffic on the
roads (AOf ficial Gazette of RS0 no. 4
102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016, #2Bf&cton,

63/2017, 45/2018, 70/2018);
- Rulebook on Technical Requirements and Railway Line Superstructure

Mai ntenance (AOfficial Gazette of RSO n
to the Rulebook on Technical Requirements and Railway Line Superstructure
Mainterance (AOffici al Gazette of RSO no. 7
- Rulebook on Technical Requirements and Railway Line Substructure
Mai ntenance (AOfficial Gazette of RSO n
to the Rulebook on Technical Requirements and Railway Line Substructure
Ma nt enance (AOfficial Gazette of RSO no

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

- Environment al protection and soci al p
Safeguard Policies and Procedures, includinggmoes and measures deafened
by the document AENvironment al and Soci

for theWestern Balkans Trade and Transport Facilitation Project.

These Terms of Reference are a 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 Developmerg P ar t ment of Al nfrastructure
JSC for validation.

All delivered drawings on a CD must be open files in PDF and DWG formaayalltsin
DWG format, shown in the model, .must be found









RLC 11
TERMS OF REFERENCE

for Conceptual design and Preliminary design drafting, for reconstruction
and rising the security level on level crossing at km 17+546n the railway
line BelgradeCentreTP a n | e v oV rnyaatate border (Stamora
Moravita) (Watch-house 11)

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade ahchnsportFacilitation Project, funded by the

Loan provi ded by t he Wo rREd OF BSERB{AN Al NF
RAI LWAYS0O JSC plans to carry out rising
enhancement of 58 level crossings in order to increase the security of railway and
road traffic.

In accordance with the above stated, security level risingpnstruction and
enhancement shall be car thioad ef khr19367he | e v «
on part of mainarterial non-electrified single track lindgelgrade CentréPan| e v o

main- V r ¢ state border (Stamora Moravita), located on open railway line between
service points Vladimirovac (&m 45+855 and Alibunar (akm 53+554).

Level crossing is located at the intersection point of naaterial nonelectrified
single track line Belgrade CentieP a n | e v oV rngadgtate border (Stamora
Moravita and state road. Level crossing, with asphalt roadway, is provided with
mechanical level crossing traffic safety device, operated by level crossing guard, on
site, with barriers and traffic signs on the road.

Speed at the observed part of the railway line is &@Gh, according to valid
timetable data.

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

2.1. Existing technical documentation of the track line at the intersection of main
arterialnonelectrified single track lin@elgrade CentrégP a n | e v-0/ r igaicn
state border (Stamora Moravita and state road.

2.2. Layout plan of the intersection point of railway line Belgrade Céf'r@ n | e v o
main V r ¢ state border (Stamora Moravita and state road.

2.3. Minutes of the railway comnitee on t he | evel crossingo

2.4. Service point regulation for service points Vladimirovac and Alibunar.

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



3. CONDITIONS FOR TECHNICAL DOCUMENTATION P REPARATION

3.1. For the purposes of design, geodetic recording of the intersection location of
railway line Belgrade Centré P a n| e v oV rnyagtate border (Stamora
Moravita at km 49+577 and state road and Geodetic Study are required.

3.2. Conceptual Desigshall be made on geodetic bases and parcels within borders
of railway land, with representation and spegifion 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 teeliminary Design Technical
requirements are aomponent of location requirements, provided by public
authority holder within railway land.

3.4. Preliminary Design shall be made on the updated geodetic bases in suitable
scale for this documentation level, within border of railway land, in order to
obtainapproval 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
signal for control and switching device with level crossing light signals and
half-barriers (according to article no. 30 Rulebook on technical
requirements for signalingnt er |l ocking devices (AOfTfi
no. 18/16);

(2) Device must be made in technology for electronic processing device. It is
required that the device satisfiesetgfintegrity level SIL 4 according to
SRPS EN 50126, SRPS EN 50128, SRPS EN 50129. It is required that it
satisfies complete electronic control of all external elements. Level crossing
device must bemplementedin accordance with security principles (it
computer architecture) fi2 out of 20 ;

(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
registemg connected to level crossing operation, using atdapwith
suitable diagnostic software, with the possibility of remote sensing
(optional). Device must have the possibility of sending coded SMS
messages (interruption/malfunction/pole breakage) t@ tbe#ular phones:
dispatchers and maintenance department staff of the corresponding Sl
section.

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

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

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



(7) Level crossing security device must be switched on and off autaihat
by the railway vehicle. Switebn and switckoff devices are used for
switching on and off, in accordance with Rulebook on technical
requirements for signalimgnt er |l ocking devices (A
no. 18/16). Switckon marks for signal shud be installed at the places of
switch-on device installation. Switebff interlocking area (short track
circuit) function must be provided on the level crossing, which disables
switchingof f of | evel crossingbés device
on the level crossing;

(8) Calculation of 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) Device must have the possibility of-site operation using the local setting
tasters LOB installed on the wall of the container, located in the suitable
cabinet protected from unauthorized access (Elzet lock);

(10) Level crossing device should be placed in a new container for level
crossing, size 2m x 2m, on the concrete base size %,48@m (with
utilization as a pathway around the container, width 0,7m) on the left side
of the rail line, in front of the level crossing and in direction of chainage
growth. The base should be connected to the closest side of the road by a
concrete pathay, 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 withou
heating and cooling units;

(12)Considering that stations and Vladimirovac and Alibunar are located at a
distance of 3722m and 3977m form the level crossing, the designer should
propose a method for power supply for level crossing device;

(13)Level crossing zoneshould be lighted in accordance with standard
EN124642, using two LED spotlights, minimal power 30W, with photo
sensor for automatiswitch-on in cases of decreased visibility. Spotlights

Of
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are powered by the | evel cr osE®i ngos

spotlight should 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
roadway on both sides of the level crossing, so that they can provide good
lighting of the entie level crossing zone. In case of the crossing zone itself
not being well lit by the previous two spotlights, @ 8amera should be
installed, which will be placed on a pole right next to the container or on
the console on the roof of the container;

(14)Techncal conditions should be provided for the telephone connection
establishment between the level crossing and station. Level crossing should
be connected to the already existi
Serbi an Rai thewalyay line. $t®@d the mable 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,

ng



must be set up. On level crossings without the possibility ofesdimy to
the already existing telecommunication connections system, transfer of
SMS messages to the closest service point and/or competent CTC center;

(15)Video surveillance should be provided on the level crossing, in order to
enable continuous and clear ibifity 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 Hadfrier and signal,
along with access roads should be covered with one high resoliio
camera each. Third camera (optional) should cover the crossing, i.e. area
between halbarriers. Cameras should be mounted on the poles/clearance
gates on which spotlights should be mounted. Device for recording should
be set up in the container folapement 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)Real i zati on and all the other activiti
level rising, as welbs during the lifespan of devices, should be carried out
in accordance with SRPS EN 50128NNEX E;

(17)Enhancement of roadway on the level crossing should be foreseen
according to valid railway regulations
of RS0 18 and Rulebo®kOon intersection of railway line and
roadway, pedestrian or bicycle path, at the place where the intersection is
possi bl e, and traffic security measur
89/2016)), roadway construction with rubber panels ino@Ence with
European norms and technical specifications for roads and railways with all
necessary 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 cssing zone should be solved in order to avoid
accumulation of atmospheric water in the track;

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

(20)Preliminary Design for the security level rising of the level crossing, should
be drafted according to concrete case, existing documentatichatsd
contains the following parts:

0 Main volume

2/2 Roadway desigrivil organization of the level crossing

4 Electrical installations design of the level crossing

5 Telecommunications and signal installations design of the level crossing
7 Organizabn 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 wojks

- 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 docmentation

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

(22)Service point regulation for service points Vladimirovac and Alibunar
should be amended with itable 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 protection
measures of the World Bank and National legal framework Kar t
environmental protection, with all according to the opinion of Ministry of
environmental protection, datedtB®f June 2020.

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

Law on planning and construction AOfTfic
correction 64/2010Constitutional Court decision, 24/2011, 121/2021, 43/2013
Constitutional Court decision, 50/2018&onstitutional Court decision, 98/28
Constitutional Court decision, 132/2014 and 145/2014, 83/2018, 31/2019,
37/2019state law and 9/2020 and 52/2021).

Law on Railway (AOfficial Gazette of RSC
Law on Railway traffic safety (AOfficial
Law oninteroperabl i ty of rail way system (AOffici
Law on environment al i mpact assessment (
Rul ebook on i mplementation process of ul
Gazette of RSO no. 68/2019)

Rulebookon t echni cal requirements for signa

Gazette of RSO no. 18/16 and 89/ 16)
Rulebook on intersection of railway line and roadway, pedestrian or bicycle path,

at the place where the intersection is possible, and traffiariseaneasures

(AOCf ficial Gazette of RSO no. 89/ 16)
Rulebook on motor vehicles and connecting vehicles classification and technical
requirements for vehicles and technical requirements for vehicles in traffic on the
roads (AOfficial G@l2, e10212@12, 4d9/201R 3A1H/2018,0 . 4
102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016, F#2Biaction,

63/2017, 45/2018, 70/2018);

Rulebook on Technical Requirements and Railway Line Superstructure

Mai ntenance (AOffi ci alRulémakerAmendehtstRS O n «



the Rulebook on Technical Requirements and Railway Line Superstructure

Mai ntenance (AOfficial Gazette of RSO no.
- Rulebook on Technical Requirements and Railway Linestucture Maintenance
(AOofficial Ga z e 2016, Ruebook Fo8 cAmendments 8 9tlie

Rulebook on Technical Requirements and Railway Lines@ucture Maintenance
(AOofficial Gazette of RSO no. 74/ 16)
- Related standards and norms SRPS N from this field, regulations and valid

documentation;

- Environmental ppt ect i on and soci al principles (
Safeguard Policies and Procedures, including procedures and measures deafened

by the document AEnvironment al and Soci a

for theWestern Balkans Trade and Transport FatiditaProject.

These Terms of Reference are a 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 shable 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 files in PDF and DWG format, allttayou
DWG format, shown in the model, must be found









RLC 12
TERMS OF REFERENCE

for Conceptual design and Preliminary design drafting, for reconstruction
and rising the security level on level crossing at km 19+836n the railway
line BelgradeCentreTP a n | e v oV rnyaatate border (Stamora
Moravita) (Watch -house 2)

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade and Transport Fatdn Project, funded by the
Loan provi ded by t he Wor | d Bank, Al NF
RAI LWAYSO JSC plans to carry out rising

enhancement of 58 level crossings in order to increase the security of railway and
road traffic.

In accordance with the above stated, security level rising, reconstruction and
enhancement shal/l be car-hoedekmald+8Ibne | eve
part of mainarterialnonelectrified single track line Belgrade Centilea n| ev-o mai n
V r ¢ state border (Stamora Moravita), located on open railway line between service

poi nts Pan lkm i8620¢landvBanatéka Novo Selo (anh34+007).

Level crossing is located at the intersection point of nzaterial non-electified

single track line Belgrade Centie® a n | e v oV rngaatate border (Stamora
Moravita and Kozaral ka Street. Level cr
roadway, is provided with barriers and traffic signs on the road.

Speed at the observed pat the railway line is 10km/h, according to valid
timetable data.

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

2.1.Existing technical documentation of the track line at the intersection of main
arterial non-electrified single track lindelgrade CentréP a n | e v-oV r ngaaicn
state border (Stamora Moravita and Kozar
2.2.Layout plan of the intersection point of railway line Belgrade Cehnlea n| e v o
main Vr gatate border (Stamora Moravita and

2.3.Minutes oftherdi way commi ttee on the | evel <cros:
24.Service point regul ation for service pc
Selo.

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



3. CONDITIONS FOR TECHNICAL DOCUMENTATION PR EPARATION

3.1.For the purposes of design, geodetic recording of the intersection location of
railway line Belgrade CentréP an| e v o V rngaatate border (Stamora
Moravita at km 19+836 odetia 8tutly dfeareqaireda | k a

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 oblied to solve the ratio of designed railway installations and
equipment and already existing ones in tResliminary Design 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 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)

(2)

®3)

(4)
()
(6)
(7)

Level aossing shall be equipped with level crossing automatic device with
signal for control and switching device with level crossing light signals and
half-barriers (according to article no. 30 Rulebook on technical requirements
for signalinginterlockingdevie s ( A Of fi ci al Gazette of

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. It is required that
satisfies complete electronic control of all external elements. Level crossing
device must bamplementedin accordance with security principles (with
computer architecture) A2 out of 20;

Electronic processing device must enable registering of all laregu
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 adgpwith suitable diagnostic
software, with theossibility of remote sensing (optional). Device must have
the possibility of sending coded SMS messages (interruption/malfunction/pole
breakage) to three cellular phones: dispatchers and maintenance department
staff of the corresponding Sl section.

Road gnals must be made in LEModular technology, 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;

Calculaton of switchon interlocking area for road vehicles, maximum length
25m, is required;

Level crossing security device must be switched on and off automatically by
the railway vehicle. Switclon and switckoff devices are used for switching

on and off, in acordance with Rulebook on technical requirements for
signalingi nt erl ocking devices (AOffioni al
marks for signal should be installed at the places of switcldevice
installation. Switckoff interlocking area (shortdck circuit) function must be

St
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provided on the level crossing, which disables switclufigof level
crossingbs device while a railway vehi

(8) Calculation of 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) Device must have the possibility of -site operation using the local setting
tasters LOB installed on the wall of the container, located in the suitable
cabinet protected from untnorized access (Elzet lock);

(10) Level crossing device should be placed in a new container for level crossing,
size 2m x 2m, on the concrete base size 3,4m x 3,4m (with utilization as a
pathway around the container, width 0,7m) on the right side of thingilin
front of the level crossing and in direction of chainage growth. The base
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 unauthaed 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 level crossing safety device must be provided frem t
|l evel c¢crossing guardodés hut, | ocated on
of the level crossing;

(13)Level crossing zone should be lighted in accordance with standard EN12464
2, using two LED spotlights, minimal power 30W, with photo sensor for
aubmatic switchon in cases of decreased visibility. Spotlights are powered by
the | evel crossingb6s container, vol taq
mounted on the suitable poles for lighting or clearance gates (if there are any),
which should be setpuin suitable places, beside the roadway on both sides of
the level crossing, so that they can 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@®camera shdd be installed, which will be placed
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 siah  Pan| evo Town.
crossing should be connected to the already existing connection system of
Al nfrastructure of Serbian Rail wayso J
be set up from the station to the level crossing for the purposes of power
suppy, 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 seevpoint and/or competent CTC center;

(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 peabone week,
along with described lighting. Every hddarrier and signal, along with access



roads should be covered with one high resolution IP camera each. Third
camera (optional) should cover the crossing, i.e. area betweehahadfts.
Cameras shdd 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 both logalend remotely (optional) via GSM
modem;

(16)Real i zati on and all the other activiti:
level rising, as well as during the lifespan of devices, should be carried out in
accordance with SRPS EN 50128NNEX E;

(17)Enhancemenof roadway on the level crossing should be foreseen according
to valid railway regulations (Law on Rz
41/2018) and Rulebook on intersection of railway line and roadway,
pedestrian or bicycle path, at the place wherentersection is possible, and
traffic security measures (AOfficial Ge
construction with rubber panels in accordance with European norms and
technical specifications for roads and railways with all necessary 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 should be solved in order to avoid
accumulation of atmospheric water in the track;

(19) Contents of the Plieninary Design for the level crossing should be prepared
in accordance with Rulebook on content, drafting procedure and inspection
process of the technical documentation based on class and purpose of the
facility (AOfficial Gazette of RSO no.

(20)Preliminary Design for the security level rising of the level crossing, should be
drafted according to concrete case, existing documentation, so that it contains
the 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 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 wojks

- 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 Committeéechnical documentation inspection
and approval, after executezthnical inspection of the Preliminary design;

(22)Service point regulation for service poifan| evo Town and Ban:
Selo 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 protection
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 PRO CESSING

During the process of desiggirall regulations and standards regulating the design

subject should be applied.

- Law on planning and construction §AOffic
correction 64/2010Constitutional Court decision, 24/2011, 121/2021, 43/2013
ConstitutionalCourt decision, 50/2013Constitutional Court decision, 98/2013
Constitutional Court decision, 132/2014 and 145/2014, 83/2018, 31/2019,
37/2019state law and 9/2020 and 52/2021).

-Law on Railway (AOfficial Gazette of RS
- Lawon Railway trafficaf ety (AOf fi ci al Gazette of R
- Law on interoperability of railway syst
-Law on environment al i mpact assessment
- Rulebook on implementation process of united procedure et r oni cal |y

Gazette of RSO no. 68/ 2019)

- Rul ebook on technical reqguirements for
Gazette of RSO no. 18/ 16 and 89/ 16)

- Rulebook on intersection of railway line and roadway, pedestrian or bicycle path,
at the place where the intersection is possible, and traffic security measures
(AOf ficial Gazette of RSO no. 89/ 16)

- Rulebook on motor vehicles and connecting vehicles classification and technical
requirements for vehicles and technical requirements for eshicltraffic on the
roads (AOCfficial Gazette o f RSo no. 4
102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016, #2Bi&ction,
63/2017, 45/2018, 70/2018);

- Rulebook on Technical Requirements and Railway Line Stipetsre

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

Mai ntenance (AOfficial Gazette of RSO nc
- Rulebook on Technical Requirements and Railwayel$ubstructure Maintenance

(AOCf ficial Gazette of RSo no. 39/ 2016)

Rulebook on Technical Requirements and Railway Line Substructure Maintenance
(AOCf ficial Gazette of RSO no. 74/ 16)

- Related standards and norms SRPS N from filkisl, regulations and valid
documentation;



- Environment al protection and soci al pri
Safeguard Policies and Procedures, including procedures and measures deafened
by the document AEnvironment ad @BIMRoci a
for theWestern Balkans Trade and Transport Facilitation Project.

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

The Designer is obliged to proceed accordinth&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 Depart me
JSC for validation.

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









RLC 13
TERMS OF REFERENCE

for Conceptual design and Preliminary design dafting, for reconstruction
and rising the security level on level crossing at km 58+066n the railway
line Belgrade Cener TP a n | e v oV rnyaatate border (Stamora
Moravita) (Watch-house 22)

1. PURPOSE OF PROJECT DOCUMENTATION PREPARATION

Within the Western Balkans Trade and Transport Facilitation Project, funded by the
Loan provided by t he Wor | d BERBIAN Al NF
RAI LWAYS0O JSC plans to carry out rising
enhancement of 58 level crossings in order to increase the security of railway and
road traffic.

In accordance with the above stated, security level rising, recotistruand
enhancement shal/l be car thioad ef kihirB8306khe | e v «
on part of main arterial neelectrified single track lingelgrade CentréPan| e v o

main- V r ¢ atate border (Stamora Moravita), located on open railway line between
service points Alibunar (&m 53+554 and Banatski Karlovac (&m 59+041).

Level crossing is located at the intersection point of main artedelelectrified
single track line Belgrade Centie® a n | e v oV rngaatate border (Stamora
Moravita and state road IB order Belgra@e n |-\é rv gstiateborderwith Romania.
Level crossing, with reinforced concrete slab roadway, is provided with risaamel
traffic signs on the road.

Speed at the observed part of the railway line is &@Gh, according to valid
timetable data.

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

2.1. Existing technical docunmtation of the track line at the intersection of main
arterial norelectrified single track linBelgrade CentréP a n| e v-0/ r @aicn
state border (Stamora Moravita and state road IB order.

2.2. Layout plan of the intersection point of railway line Belgrade Ceéra n | e v o
main V r ¢ state border (Stamora Moravita and state road IB order.

2.3. Minutesofhe rail way committee on the | evel

2.4. Service point regulation for service points Alibunar and Banatski Karlovac.

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



3. CONDITIONS FOR TECHNICAL DOCUMENTATION PR EPARATION

3.1. For the purposes of design, geodetic recording of the intersection location of
railway line Belgrade Centré P a n | e v oV rngaaitate border (Stamora
Moravita at km 58+060 and state road IB order BelgRaden |-\é rv ¢gostiate
borderwith Romania and Geodetic Study are required.

3.2. Conceptual Desigshall be made on geodetic bases and parc#hsvborders
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 existingnes in thePreliminary Design 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
scale for this documentan 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
signal for control andwgitching device with level crossing light signals
and halfbarriers (according to article no. 30 Rulebook on technical
requirements for signalingpnt er |l ocki ng devices (AOffi
no. 18/16);

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

(3) Electronic processing device must enable registering of all regular
occurrences, disturbances and failures, connected to level crossing
operation (minimum B00 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 have the possibility of sending co&adiS
messages (interruption/malfunction/pole breakage) to three cellular
phones: dispatchers and maintenance department staff of the
corresponding Sl section.

(4) Road signals must be made in Liaiwdular technology, which provides
operation control and properowvking 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 of switckon interlocking area for road vehicles, maximum
length 25m, is required;

(7) Levelcrossing security device must be switched on and off automatically
by the railway vehicle. Switebn and switckoff devices are used for
switching on and off, in accordance with Rulebook on technical



requirements for signalingnt er | oc ki ng ad e vGaczeest t (efi ff
no. 18/16). Switckon marks for signal should be installed at the places of
switch-on device installation. Switebff interlocking area (short track

circuit) function must be provided on the level crossing, which disables
switchingoffof | ev el crossingbs device whil
on the level crossing;

(8) Calculation of 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) Device must havehe possibility of orsite operation using the local
setting tasters LOB installed on the wall of the container, located in the
suitable cabinet protected from unauthorized access (Elzet lock);

(10) Level crossing device should be placed in a new containetefe
crossing, size 2m x 2m, on the concrete base size 3,4m x 3,4m (with
utilization as a pathway around the container, width 0,7m) on the right
side of the rail line, in front of the level crossing and in direction of
chainage growth. The base shoulddo&nected 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
accordnce with standards for the placement of such equipment without
heating and cooling units;

(12) Power supply for the level crossing safety device must be provided from
the | evel crossing guardoés hut, |l oca
front of thelevel crossing;

(13) Level crossing zone should be lighted in accordance with standard
EN124642, using two LED spotlights, minimal power 30W, with photo
sensor for automatic switetn in cases of decreased visibility. Spotlights
are powered by the level crossy 6 s cont ai ner , vol tage
spotlight should 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 roadway on both sides of the level crossing, so that theproaide
good lighting of the entire level crossing zone. In case of the crossing zone
itself not being well lit by the previous two spotlights,rd 8&amera should
be installed, which will be placed on a pole right next to the container or
on the consolen the roof of the container;

(14) Technical conditions should be provided for the telephone connection
establishment between the level crossing and station Alibunar. Level
crossing should be connected to the already existing connection system of

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. Onvéé crossings without the

possibility of connecting to the already existing telecommunication



connections system, transfer of SMS messages to the closest service point
and/or competent CTC center;

(15) Video surveillance should be provided on the level crossmgrder 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 signal,
along with access anls should be covered with one high resolution IP
camera each. Third camera (optional) should cover the crossing, i.e. area
between hatbarriers. Cameras should be mounted on the poles/clearance
gates on which spotlights should be mounted. Device foraewpshould
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) Realization and all the other activities, during the & | crossingbs se
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 should be foreseen
according to valid railway regulations (Lamo Rai | way (AOffi ci a
o f RS0 no. 41/ 2018) and Rulebook on i
roadway, pedestrian or bicycle path, at the place where the intersection is
possi bl e, and traffic security measur
89/2016)), oadway construction with rubber panels in accordance with
European norms and technical specifications for roads and railways with
all necessary works on the track panel. Replacement of the entire track
panel should be foreseen as well (new rails, sleepack, fastenings);

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

(19) Contents of the Preliminary Design for the level crossing should be
prepared in accordance with Rulebook on conwnaifting procedure and
inspection process of the technical documentation based on class and
purpose of the facility (AOfficial Gaz

(20) Preliminary Design for the security level rising of the level crossing,
should be drafted accordirig concrete case, existing documentation, so
that it contains the 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 instatlas 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, temporarynal permanent along with a study, road traffic
redirection during the execution of wojks

- Geodetic study
Every design of the specified parts should contain:



1) General documentation;

2) Textual documentation;

3) Numerical documentation, proof of quantities, bifl 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 for service points Alibuaad Banatski Karlovac
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 protection
measures ofthe 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 PRO CESSING

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

subject should be applied.

- Law on planning and construction §AOffic
correction 64/2010Constitutional Court decision, 24/2011, 121/2021, 43/2013
Constitutional Court decisn, 50/2013 Constitutional Court decision, 98/2013
Constitutional Court decision, 132/2014 and 145/2014, 83/2018, 31/2019,
37/2019state law and 9/2020 and 52/2021).

-Law on Railway (AOfficial Gazette of RS
- Law on Rail way diralf fGaz statfeetoyf (RS frio. 4
- Law on interoperability of railway syste
- Law on environment al i mpact assessment (
- Rulebook on implementation process of united procedure, electrgnicall i Of f i ci a

Gazette of RSO no. 68/ 2019)

- Rul ebook on technical reqguirements for
Gazette of RSO no. 18/ 16 and 89/ 16)

- Rulebook on intersection of railway line and roadway, pedestrian or bicycle path,
at the place wére the intersection is possible, and traffic security measures
(AOfficial Gazette of RSO no. 89/16)

- Rulebook on motor vehicles and connecting vehicles classification and technical
requirements for vehicles and technical requirements for vehicles irt toaffihe
roads (nofficial Gazette of RSo no. 4
102/2014, 41/2015, 78,2015, 111/2015, 14/2016, 108/2016, #2Bi&ction,

63/2017, 45/2018, 70/2018);

- Rulebook on Technical Requirements and Railway Line Superstructure
Maint enance (AOfficial Gazette of RSO no.
the Rulebook on Technical Requirements and Railway Line Superstructure
Mai ntenance (AOfficial Gazette of RSO nc



- Rulebook on Technical Requirements and Railway Line Subgtaubaintenance
(AOofficial Gazette of RSo no. 39/ 2016) ,
Rulebook on Technical Requirements and Railway Line Substructure Maintenance
(AOofficial Gazette of RSO no. 74/ 16)

- Related standards and norms SRPS N from this field,latgus and valid

documentation;

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

by the document AEnvironment al and Soci a

for the Western Balkans Trade and Transport Facilitation Project.

These Terms of Reference are a 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 aahuweation 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 Depart me
JSC for validation.

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






