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1. Purpose and contents of V – light outdoor module (CONTR-V type Control Unit)


1.1. This manual applies to the V – light outdoor module (CONTR-V type Control Unit), hereinafter referred as the Control Unit, intended for the control of V – light outdoor equipment (IND-V type) in the Hot Box Detection (HBD) system on Latvian railways.

Control Unit is considered for installation on the flange of a metal support.


1.2. Control Unit is intended for co-operation with V - light HBD Indicator, RSR122 type wheel sensor and train approach (INTER-V type) interface, and is connected to these devices by means of special cables and a terminal. 


1.3. Control Unit set includes:

· sealed frame with a terminal for cable connection;

· Controller;

· connective cable with a plug for the connection of Controller to the terminal.


1.4. Operation conditions of Control Unit:


- ambient air temperature between

 

 ……. -50(С and +50(С;


- relative air humidity


 ………….. 100%.


1.6. Control Unit is intended for the following specifications of AC power supply:

· rated alternating current voltage 230 V;

· minimum voltage 207 V
· maximum voltage 242 V

· alternating current frequency (50 ( 1) Hz.


1.6. Diagram of Control Unit is given in fig. 1 of Appendix.

2. Main functions of Control Unit.


2.1. Control Unit is intended for the following functions:

· activation of V - light Hot Box Detection Indicator in constant light or flashing mode at the command of Hot Box Detection system, which is received via 2-wire control channel;

· measuring consumption currents in each of 7 Indicator points in constant light or flashing mode, and transmission of a message on the operability of V-Light LEDs to HBD system via 2-wire control channel;

· measuring temperature inside the Indicator frame and setting LEDs’ operation mode according to the measured values and switching on the heating of controller unit when internal temperature is lower than –10ºC;

· generation of two supply powers with galvanic isolation for wheel sensors;

· monitoring of wheel sensor operation, detection of train entry or exit in/from the control area and transmission of a corresponding message to HBD system via 2-wire control channel. Train entry or exit is detected through the order of wheel sensor channels actuation; by means of connection of the channels in each measuring point, train entry is preset as actuation 1-2, and exit – actuation 2-1. Train end is detected when there are no sensor actuations during a control period, provided minimum train speed of 5 km/h. 

· deactivation of Indicator, while HBD indication is switched on, when train entry or exit is detected and transmission of a message on the deactivation of Indicator to HBD system via 2-wire control channel;

· detection of such wheel sensor operation failure, as wire break or “sensor fell from rail” and transmission of a message on the failure to HBD system via 2-wire control channel;

· monitoring of V-Light Indicator LEDs at the command of HBD system;

· light indication of V – light outdoor equipment (IND-V type) Indicator and wheel sensor operation, receiving of information via control channel and train pass through the control sensor. 


2.2. Operation of Control Unit.


2.2.1. Control Unit is fed from AC power supply network with a rated voltage 230V, 50 ( 1Hz, which is received from HBD system container or railway automatics rack via power supply cable.


Alternating current 230 V, 50 ( 1Hz enters sealed Isolation Transformer, installed in the frame of Controller, via fuses. There are two voltage limiters installed at Transformer inputs in regard to protective grounding. 


Alternating currents for power supply of Controller board, wheel sensor and IND-V Indicator, are generated at Transformer output.


2.2.2. Control Unit is connected to the Control System via 2-wire bi-directional communication channel. Communication channel is supplied with power from train approach (INTER-V type) interface. If there is no transmission process in the channel, 20 mA direct current is flowing from power source of train approach (INTER-V type) Interface. 

Transmission is provided by interrupting current in the communication channel. Communication channel has galvanic separation (through optrones) from Control Unit.


There is a semiconductor voltage limiter installed between the wires of the communication channel to protect equipment from overvoltages, as well as two varistor voltage limiters in regard to protective grounding at each communication channel wire. Two posistors rated for the current not exceeding 80 mA are installed at the input of the communication channel for limitation of currents in the channel. 


 Unit regularly (once in 0.5 sec) receives a control packet from train approach (INTER-V type) interface. 

There are two types of control packets:

· inquiry of Control Unit state;

· control of V-Light Indicator operation.

Format of control packet is given in Table 1.

Table 1
	##
	Field 

of sending
	Number of 

symbols
	Symbol
	Purpose

	1
	Header
	1
	'$'
	 Header

	2
	Packet size
	2
	'05'
	Number of symbols in packet, except for Header and Packet size

	3
	Command
	1
	'S'

'W' 

'M'

'O'

'С'
	transmit state
activate
activate flashing
deactivate
monitoring of sign LEDs operability

	4
	Command received in previous response
	1
	'S'

'W' 

'M'

'O'

'С'

'А'

'?'
	transmit state
activate
activate flashing

deactivate

monitoring of sign LEDs operability

no response
no data (first command)

	5
	Train approach sensor state received in previous response 
	1
	'N'

'B'
'D'

''+'

'-'
'O'
'A'

'?'
	normal state
sensor break
sensor fell from rail
train enters the control area
train leaves the control area
error in detection of direction

no response
no data (first command)

	6
	Checksum
	2
	'KS'
	Checksum



2.2.3. Control Unit responses to every control packet with an information packet. The information packet is considered for the notification about changes in states of Control Unit, wheel sensor and V-Light Indicator. If there are no changes, the information packet provides monitoring of communication channel and Control Unit operability. Control Unit does not send an information packet, if no control packet is received. Format of Information packet is given in Table 2.

In such scheme of data exchange maximum delay of receiving information on the state changes is less than 0.5 sec.

LEDs current is measured in 0.02 sec. after Indicator is activated. 

Table 2

	##
	Field of sending
	Num. of

symbols
	Symbol
	Purpose

	1
	Header
	1
	'$'
	

	2
	Packet size
	2
	'16'
	Number of symbols in packet, except for Header and Packet size

	3
	Train approach sensor state
	1
	'N'

'B'
'D'

''+'

'-'
'O'
	 normal state 

 sensor break
 sensor fell from rail
 train enters the control area
 train leaves the control area

error in detection of direction

	4
	Sign state
	1
	'W' 

'M'

'O'

'C'
	 activated "constant light"

 activated "flashing"

 deactivated
 lighting monitoring

	5
	State of Activated V-Light indicator 
	1
	'N' 

'A'
	 Normal state *

 Command execution error *

	6
	State of Deactivated V-Light indicator
	1
	'N' 

'A'
	 Normal state *

 Command execution error *

	7
	Number of working LED chains in 1st point of indicator
	1
	'1' – '9'

'A' 

'В'
'0'
	 1 to 9 

 10 

 11 

 0 (no light)

	8
	Number of working LED chains in 2nd point of indicator
	1
	'0' – 'B'
	 0 to 11 

	9
	Number of working LED chains in 3rd point of indicator
	1
	'0' – 'B'
	 0 to 11

	10
	Number of working LED chains in 4th point of indicator
	1
	'0' – 'B'
	 0 to 11 

	11
	Number of working LED chains in 5th point of indicator
	1
	'0' – 'B'
	 0 to 11 

	12
	Number of working LED chains in 6th point of indicator
	1
	'0' – 'B'
	 0 to 11 

	13
	Number of working LED chains in 7th point of indicator
	1
	'0' – 'B'
	 0 to 11 

	14
	Temperature sign 
	1
	'-' – '+'
	 

	15
	Block temperature
	2
	'00' – '90'
	BCD format

	16
	Checksum
	2
	'KS'
	Checksum


*Normal state:

· When SIGN is ACTIVE (or during lighting monitoring) the number of working chains in each point of indicator IS NOT EQUAL TO ZERO.

· When SIGN is INACTIVE the number of working chains in each point of indicator IS EQUAL TO ZERO (indicator is turned off)

*Command execution error:

· When SIGN is ACTIVE (or during lighting monitoring) the number of working chains in each point of indicator IS EQUAL TO ZERO
· When SIGN is INACTIVE the number of working chains in each point of indicator IS NOT EQUAL TO ZERO (indicator is not turned off)


2.3. Control of V – light outdoor equipment (IND-V type) operation.


V – light outdoor equipment (IND-V type) activation is performed only at the command of train approach (INTER-V type) interface (see Table 1). Indicator can be activated in several modes: constant light, flashing and single short activation for the check of V - light Indicator LEDs operation.


Deactivation of Indicator can be performed either at command of train approach (INTER-V type) Interface (see Table 1), or when RSR-122 wheel sensor confidently detects the beginning of train exit from the control area (usually when over 2 axles have passed). 


When checking the operation of Indicator LEDs, it is activated for a time necessary for the check (about 0.05 sec).


Control of V – light Indicator operation is provided by supplying stabilised +18V voltage to “+” contact of V - light Indicator cells. Monitoring of cell current consumption is executed in 7 measuring resistors, which are connected to “–” contact of each V - light Indicator cell circuit. 


Flashing mode is provided thanks to repetitive supplying of +18V voltage to “+” contact of IND-V Indicator cells with the desired periods and light lengths.


To provide maximum brightness of sign light, 20mA power supply units are located at the board of V - light Indicator cells. Average LED current is to be reduced, when internal V - light temperature increases.


This is provided by means of PDM of V - light Indicator supply current in the following way:

· at temperature over +60ºC average current equals to 15mA; 

· at temperature over +80ºC average current equals to 10mA.


PDM frequency is about 100 Hz, in order to provide a proper visual perception of the sign.



2.4. Indication of Control Unit, V - light Indicator and RSR-122 wheel sensor states.


There are 9 LEDs on the front panel of Control Unit Controller; these LEDs indicate states of Control Unit, V - light Indicator, RSR122 wheel sensor and train approach (INTER-V type) Interface communication channel. They have the following meaning:


2.4.1. Green LED, marked «Darbs», is meant for indication of proper Control Unit operation.


LED lights in a constant mode in a normal Unit state, otherwise – does not light.


2.4.2. Green LED, marked «V-signals normā» is meant for indication of proper V - light Indicator operation.


LED lights in a constant mode in a normal V - light Indicator state, otherwise – does not light.


2.4.3. Green LED, marked «Kanals normā» is meant for indication of proper receiving of train approach (INTER-V type) packets by the Unit.


LED lights in a constant mode when train approach (INTER-V type) packets are properly received by the Unit. If there are no control packets during 6 seconds, LED does not light.

2.4.4. Yellow LED, marked «Vilciens zonā», is meant for indication of train passage over RSR122 sensor. 


When train enters the area, LED lights in a constant mode; when train leaves the area, LED flashes (1 second – light, 0.5 second – pause).


If Control Unit is unable to detect train passage direction, LED flashes (0.15 second – light, 0.15 sec – pause).


If there is no train above the sensor, LED does not light.


2.4.5. Red LED, marked «Devējs pārtraūkts», is meant for indication of such fault, as “broken sensor” of any RSR-122 wheel sensor channel.


LED lights in a constant mode in a normal state; it does not light in sensor fault condition.


2.4.6. Red LED, marked «Devējs nokritа», is meant for indication of fault, which is “sensor fell from the rail” of any RSR-122 wheel sensor channel.


LED lights in a constant mode in a normal state; it does not light in sensor fault condition.

2.4.7. Yellow LED, marked «Devējs K1», is meant for indication of RSR122 wheel sensor 1st channel actuation, when a wheel is passing over; it serves for visual monitoring of sensor operation.


LED lights in a constant mode, when there is no wheel; it does not light, when a wheel is passing over.


2.4.8. Yellow LED, marked «Devējs K2» is meant for indication of RSR122 wheel sensor 2nd channel actuation, when a wheel is passing over; it serves for visual monitoring of sensor operation.


LED lights in a constant mode, when there is no wheel; it does not light, when a wheel is passing over.


2.4.9. Yellow LED, marked «KANALS», is meant for indication of the state of communication channel between Control Unit and train approach (INTER-V type) Interface.


LED lights in a constant mode, when a current is present in communication channel. LED switches off for a while, when information packets are received; such activity indicates data exchange over the channel. LED does not light, when there is no current in the channel.


2.5. Monitoring of train passage following the readings of RSR122 sensor.


RSR122 wheel sensor is connected to Control Unit for the monitoring of train passage. The sensor has two independent channels, which are spaced along the rail at the distance of 120 mm. Each sensor channel receives from the Control Unit 15 VDC power supply, which has galvanic separation from each other and from Control Unit. 


As V-Light and sensor can be installed both on the even and on the odd direction from container, for the safe and reliable detection of train entry/exit it is assumed that when the order of sensor channels actuation is 1-2 – train enters the area, and when the order is 2-1 – train leaves it.

This condition is fulfilled by the connection of real sensor channels to Control Unit terminals, which are linked to sensors’ switching circuits. 


Thus, one of V-Light Control Units, for example even/odd (on the left side if the container door is behind the back) has the following connection of sensor wires to Control Unit terminal:

 
1 channel+ 6 terminal; 1 channel- 7 terminal; 2 channel+ 8 terminal; 2 channel- 9 terminal.

Then odd/even (on the right side if the container door is behind the back) Control Unit will have the following connections:


2 channel+ 6 terminal; 2 channel- 7 terminal; 1 channel+ 8 terminal; 1 channel- 9 terminal.


Quiescent current, rated in the range 4.4 mA to 4.6 mA (recommended 4.5 mA), is flowing through each channel of the sensor in the initial state. This current is adjusted after the sensor is set on the rail by means of adjustment screws; adjustment is done separately for each sensor channel according to Section 4 of the document D1194-4e Assembly and Start-up.



Control Unit detects passing wheel, if sensor current reduces down to the value 3.2 mA and lower during wheel passage. 

Break of power supply cable is detected by Control Unit, if sensor channel current falls below 1.5 mA.


The fault “sensor fall from the rail” is detected by Control Unit, if sensor current exceeds 5 mA.


As the distance between sensor channels is 120 mm, when a wheel goes in a certain direction sensor 1st channel actuates first, and 2nd channel actuates later. When a wheel goes in the opposite direction, the order of sensor channels actuation will be opposite too.


Channel actuation delay depends on the train speed and is calculated according to the formula t ms = 432/V km/h.


Control Unit sends an information packet for the HBD system and train approach (INTER-V type) Interface, when train entry is detected. The transmission of this information will continue till the moment, when Control Unit detects end of train passage at RSR122 sensor. This is determined, when there are no sensor signals during a control period (15 seconds).


When train enters the control area, LED «Vilciens zonā», located on the front panel of Control Unit, lights in a constant mode.

 Control Unit sends an information packet for the HBD system and train approach (INTER-V type) Interface, when train exit is detected. The transmission of this information will continue till the moment, when Control Unit detects end of train passage at RSR122 sensor. If V - light Indicator in this situation has been lighting constantly or flashing, indication is stopped after more than 2 train axles have passed the sensor. 

 When train leaves the control area, LED «Vilciens zonā» located on the front panel of Control Unit, flashes in the following mode: 1 second – light, 0.5 second - pause.

If Control Unit is unable to detect train passage direction due to any reasons, Control unit sends an information packet for the HBD system and train approach (INTER-V type) Interface via the channel. The packet contains information on sensor fault, which is “direction detection error”. The transmission of this information continues till the moment, when Control Unit detects end of train passage at RSR122 sensor.

 
In such case LED «Vilciens zonā» flashes in the following mode: 0.15 second – light, 0.15 second - pause.


2.6. General technical specifications of Control Unit.

2.6.1. Control unit maximum consumption power from the 230V 50Hz 


alternating current source (equal or lower) 
50 VA;

2.6.2. Overall dimensions of Control Unit (equal or lower) 350mm х 380mm х 150mm;

2.6.3. Data transfer speed of Control channel
1200 baud;

2.6.4. Passive state of Control channel 
10 mА current;

2.6.5. Voltage of Control channel 
24(4V;

2.6.6. Minimum train speed while passing HBD sign
5 km/h;

2.6.7. Maximum train speed while passing HBD sign
220 km/h;

2.6.8. Control period of train end waiting (maximum period of time, 


during which two neighbouring axles should pass; 


if exceeded, system considers that train have passed the sign) 
15sec;

2.6.9. Supply voltage of sensor channel 
15V(4V;

2.6.10. Sensor channel current in initial state 
between 4.4 mА and 4.6 mА;

2.6.11. Sensor channel current when fixing wheel passage 
< 3.2 mА;

2.6.12. Sensor channel current in case of failure “sensor fell from rail”
> 5.0 mА;

2.6.13. Sensor channel current in case of failure “sensor wire break” 
< 1.5 mА;

2.6.14. Supply voltage of sign
19V(1V;

2.6.15. Single Indicator point current measurement accuracy equal or better 
± 4%;


2.6.16. Settings of Control Unit protection fuses for power supply circuit 
0.5А;


2.6.17. LEDs failure determination resolution
1/11 of rated current;

2.6.18. Power of supply Transformer 
60VA;

2.6.19. Overheating of transformers at maximum power (equal or lower)
45ºС.;

2.6.20. Strength of insulation between primary and secondary windings, 


between primary winding and magnetic core 
5000 V eff. 

2.6.21. Number of supply cable wires 
2;

2.6.22. Cross-section of supply cable wires
1-4 sq. mm;

2.6.23. Number of control cable wires 
2;

2.6.24. Cross-section of control cable wires 
0.9-2.5 sq. mm;

2.6.25. Number of control cable wires
4;

2.6.26. Cross-section of sensor cable wires 
0.9-2.5 sq. mm;

2.6.27. Weight of Control Unit (equal or lower) 
25.0 kg;

2.6.28. Frequency of Indicator flashing 
 38÷42 times per minute 


1 sec. - light, 0.5 sec pause; 

2.6.29. Classified voltage of power supply line protection varistors 

750V;

2.6.30. Classified voltage of control channel protection varistors

- 750V; 

3. Structure of Control Unit.


3.1. Exterior of V – light outdoor module (CONTR-V type Control Unit) is given in fig. 1 of Appendix.


3.2. The frame of V – light outdoor module (CONTR-V type Control Unit) is made of cast iron and is intended for installation on the flange of a metal support. Frame of Unit is dyed in light gray colour.


3.3. Control Unit has a hinged door with locking by two special eccentric-type headed bolts.


3.4. Control Unit has sealed door and place of Unit corbelling onto metal support. 


3.5. There is a bolt for the connection of protective grounding inside the Control Unit.


3.6. Control Unit has terminal connections for power supply cables, V – light outdoor equipment (IND-V type) control and wheel sensor cable. Assignment of the terminals is given in Table 1 of Appendix. 


3.7. Control Unit Controller is located in a sealed plastic box with internal heating. Controller is fixed on the base of Control Unit by means of four screws.


3.8. Controller has a plug connector (plug type - РП14-30) for connection to the terminal. Assignment of plug contacts is given in Table 2 of Appendix.

4. Indicator assembly and prestarting procedures.

4.1. Safety precautions.

Control Unit uses alternating current 230V 50Hz, which is hazardous to human life; therefore all operations inside the Transformer must be performed, when the power supply is disconnected. 

Only the personnel having acquired the present manual and having admission to work with voltages up to 1000V can assemble Control Unit.


4.2. Control Unit is to be corbelled onto the panel flange in the following order:


4.2.1. Unscrew special bolts and open Unit cover. 


4.2.2. Unscrew Controller Unit fastening screws, disconnect the plug and remove the Controller.


4.2.3. Unit is fastened to the flange of support by means of М8 х 30 screws, washers and nuts. A rubber sealing from Unit supply set should be put between the Unit frame and the flange. The cables from support flange should be stretched into Control Unit before assembly.


4.2.4. Control Unit Controller is placed into position and fixed. Plug cord is connected to the plug of Control Unit Controller.


4.2.5. The cables are distributed among Control Unit terminal contacts according to Table 1 of Appendix.


4.3. Commissioning of V – light outdoor module (CONTR-V type Control Unit).

The following operations are to be done during commissioning of V – light outdoor module (CONTR-V type Control Unit):

· check of Controller Unit operation when 230V 50 Hz power is supplied;

· adjustment of RSR122 wheel sensor after its installation onto rail;

· check of sensor operation at train passage and check of proper detection of train direction;

· check of data transmission via communication channel between V – light outdoor module (CONTR-V type Control Unit) and train approach (INTER-V type) Interface;

· check of V-Light Indicator activation in different modes at the command of HBD system and check of LEDs current determination by Control Unit;

· check of Indicator deactivation, while being in any operation mode, when train leaves the control area.


4.3.1. Check of Controller Unit operation when the power is supplied.


Controller activates, when the power is supplied to Control Unit; in this moment all LEDs of Controller front panel light up and die out for three times. 

After this, constant lighting of green LED marked «Darbs» should be checked.


4.3.2. Adjustment of RSR122 wheel sensor after it is installed onto rail.

After RSR122 wheel sensor is installed onto rail and is connected to Control Unit, sensor must be checked and adjusted if necessary. Quiescent current of 4.4mA to 4.6mA can be adjusted by means of adjustment screws separately for each sensor channel in accordance with Section 4 of document D1194-4e Assembly and Start-up. 

When sensor current is adjusted, one should check that LEDs «Devējs nokritа», «Devējs pārtraūkts», «Devējs K1» and «Devējs K2» are lighting constantly.


Then detection of failure “sensor fell from rail” is to be checked. For this purpose remove sensor from the rail and make sure that the Indicator of Controller front panel signals this failure (red LED marked «Devējs nokritа» does not light).
4.3.3. Check of sensor operation at train passage and check of proper train direction detection.

Check is performed during train passage. One should monitor the indications on Controller front panel – LEDs «Vilciens zonā», «Devējs K1» and «Devējs K2». The indications must comply with actual train direction. 

Change sensor channels in the terminal if necessary (see point 2.5.).

 4.3.4. Check of data exchange via communication channel between V-Light Control Unit and train approach (INTER-V type) Interface.

Make sure that yellow LED marked «KANALS» periodically flashes (1-2 times per second) and green LED marked «Kanals normā» lights constantly.


4.3.5. Check of V-Light Indicator activation in different modes at the command of HBD system and check of LEDs’ current determination by Control Unit.

This is a visual check; the commands on Indicator activation and deactivation in constant/flashing modes are set on HBD system switchboard.

Check of LEDs current monitoring by Control Unit is performed by successive disconnection of power supply cable wires Indicator 1 ( Indicator 7 from the terminal according to Table 1 of Appendix. Indication on HBD system switchboard must be checked during this process.

4.3.5. Check of Indicator deactivation, while being in any operation mode, when train leaves the control area.

Check is performed while Indicator is activated in constant light or flashing mode. One should visually check that indication stops, when first three train axles have passed the sensor. 

5. Technical Maintenance and Repair

5.1 Hot Box Detection (HBD) control unit CONTR-V belongs to the type of equipment, which does not require adjustment or tuning during operation. This type of equipment should be periodically checked, cleaned and inspected by means of diagnostic and indication tools. In case of failures, such equipment is to be replaced with the spare one. Repair of the failed equipment is carried out in the service center. 

5.2 Maintenance and repair of Hot Box Detection (HBD) control unit CONTR-V is carried out by senior electricians or signaling and telecommunications engineers. 
5.3. Maintenance and repair of Hot Box Detection (HBD) control unit CONTR-V is carried out through regular checks and inspections, as well as replacement and recovery of certain elements.


5.4 Maintenance and repair activities, related to Hot Box Detection (HBD) control unit CONTR-V is carried out in accordance with the technological card № 1. 

	Type of Activity
	Technological Card № 1


	
	Hot Box Detection (HBD) Control Unit CONTR-V

	
	Periodicity
	Personnel 

	Control unit CONTR-V condition check, and inspection of its bolt joints and clip connections. 
	Annually
	Senior electromechanic, electromachanic.





 Tools and materials: screw-drivers with isolated handles, 0,5х3,2х120 mm; 0,8х5,5х200 mm, flat-nose pliers with isolated handles, socket wrenches with isolated handles, 0,5х3,2х120 mm; 0,8х5,5х200 mm, wrenches 13 (2 UNITS), wrench 17, cloth. 
5.5 Control unit CONTR-V condition check

- control unit CONTR-V condition check includes:

- control unit CONTR-V external condition inspection

- control unit CONTR-V internal condition inspection

5.5.1. Control unit CONTR-V external condition inspection means visual control of the CONTR-V case condition, its fastening on the V-light signal mast and protective grounding check. 

The case of control unit CONTR-V should not have cracks or other damages, which may disturb operation. The painted surface of the case should not be damaged, as this may cause corrosion of the case. 


Control unit CONTR-V fastening should reliably fix the control unit on the flange of the mast. Any displacements or skews are unacceptable. 


Protective grounding of the control unit CONTR-V case should not have any corrosion, all the nuts should be firmly tightened. 


5.5.2. Control unit CONTR-V internal condition inspection and the fastening of terminal connections and bolt joints inside the CONTR-V is carried out keeping the cover opened. 


Control unit CONTR-V internal condition inspection is carried out visually. 


Features to be checked: 

· Smoothness and ease of the control unit CONTR-V case cover opening and closing.

· Ease of opening and locking of the case cover by means of excentric screws. 

· Terminal block fastening stability. 

· CONTR-V unit controller fastening stability. 

· CONTR-V unit controller socket fastening stability. 

· Absence of isolation damages, harness wire and connecting cable damages and their connection firmness to the terminal. 

· LED indication on the CONTR-V unit controller front panel. 

5.5.2.1 Smoothness and ease of the control unit CONTR-V case cover opening and closing and ease of opening and locking of the case cover by means of excentric screws, is checked manually by opening and closing the control unit CONTR-V cover. 


In this case, attention should be paid to the durability of fastening, ease of opening and closing and the lack of skews. 

In case of mechanical damages, which do not allow case cover opening and closing in a proper way, the damaged part should be replaced. 

5.2.2. The terminal fastening stability inspection is carried out manually by means of shaking. 

In this case, attention should be paid to durability of fastening and the absence of skews on the terminal.

If necessary, the rod fastening screws can be tightened. 


5.5.2.3. The stability of the control unit CONTR-V controller and its socket fastening inspection is carried out manually by means of shaking. 


In this case, attention should be paid to durability of fastening, the absence of skews of the CONTR-V controller and plug connection stability. 


In this case, the controller fastening screws can be tightened. 


5.5.2.4. The inspection of isolation, harness wire and connection cables is carried out visually. 

Assembly wires should not have damages, must be properly isolated and accurately fastened into harnesses. 

In this case, attention should be paid to the fastening of the cable covers. Damages of isolation, connecting cables and harnesses are not acceptable. 


If necessary, the fastenings should be tightened and damaged channels, wires and connection harnesses should be replaced. 


5.5.2.5. LED indication inspection on the CONTR-V unit controller’s front panel is carried out visually. 


In this case, attention should be paid to the front panel indication correspondence with the existing situation. 


5.5.2.6. Tightening of terminal connections and bolt-on junctions is carried out only when the power supply of the control unit CONTR-V is switched off in the HOTBOX converter. 


Tightening is carried by means of appropriate screw-drivers and wrenches. 

APPENDIX
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Figure 1. V-Light Control Unit

Appendix

Table 1

	Terminal contact no.
	Circuit
	Max. wire cross-section
	Marking of plug cord 
	Incoming cable

	1
	 Power supply ~ 230V 50Hz
	4sq.mm
	1
	Unit power supply cable 

	2
	 Power supply~ 230V 50Hz
	4sq.mm
	2
	

	3
	 Protective grounding РЕ
	
	3
	Protective grounding РЕ

	4
	Channel 1
	2.5 sq.mm
	4
	Communication cable for train approach (INTER-V type) Interface 

	5
	Channel 2
	2.5 sq.mm
	5
	

	6
	Sensor 1+
	2.5 sq.mm
	6
	RSR122 wheel sensor cable 

	7
	Sensor 1-
	2.5 sq.mm
	7
	

	8
	Sensor 2+
	2.5 sq.mm
	8
	

	9
	Sensor 1-
	2.5 sq.mm
	9
	

	10
	+19V
	2.5 sq.mm
	10
	V-Light Indicator connective cable 

	11
	+19V
	2.5 sq.mm
	11
	

	12
	+19V
	2.5 sq.mm
	12
	

	13
	Indicator 1
	2.5 sq.mm
	13
	

	14
	Indicator 2
	2.5 sq.mm
	14
	

	15
	Indicator 3
	2.5 sq.mm
	15
	

	16
	Indicator 4
	2.5 sq.mm
	16
	

	17
	Indicator 5
	2.5 sq.mm
	17
	

	18
	Indicator 6
	2.5 sq.mm
	18
	

	19
	Indicator 7
	2.5 sq.mm
	19
	

	20
	Temperature sensor +
	2.5 sq.mm
	20
	

	21
	Temperature sensor -
	2.5 sq.mm
	21
	


APPENDIX

Table 2

	Plug no.
	Circuit
	Wire cross-section
	Wire colour
	Cord marking 

	2В
	 Power supply ~ 230V 50Hz
	1.0sq.mm 
	black
	1

	3В
	 Power supply ~ 230V 50Hz
	1.0sq.mm
	black
	2

	1А
	Protective grounding РЕ
	1.0sq.mm
	yellow-green
	3

	5А
	Channel 1
	0.5sq.mm
	red
	4

	5В
	Channel 2
	0.5sq.mm
	white
	5

	5С
	Sensor 1+
	0.5sq.mm
	brown
	6

	6А
	Sensor 1-
	0.5sq.mm
	white
	7

	6В
	Sensor 2+
	0.5sq.mm
	brown
	8

	6С
	Sensor 1-
	0.5sq.mm
	white
	9

	7А
	+19В
	0.5sq.mm
	orange
	10

	7В
	+19В
	0.5sq.mm
	orange
	11

	7С
	+19В
	0.5sq.mm
	orange
	12

	8А
	Indicator 1
	0.5sq.mm
	gray
	13

	8В
	Indicator 2
	0.5sq.mm
	gray
	14

	8С
	Indicator 3
	0.5sq.mm
	gray
	15

	9А
	Indicator 4
	0.5sq.mm
	gray
	16

	9В
	Indicator 5
	0.5sq.mm
	gray
	17

	9С
	Indicator 6
	0.5sq.mm
	gray
	18

	0А
	Indicator 7
	0.5sq.mm
	gray
	19

	0В
	Temperature sensor +
	0.5sq.mm
	violet
	20

	0С
	Temperature sensor -
	0.5sq.mm
	blue
	21
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