GENERAL TECHNICAL SPECIFICATION OF THE SUBJECT OF DELIVERY
Tram
(hereinafter also referred to as – the Vehicle)
If any of the requirements cannot be met, we invite the applicants to provide respective commentary or propose an alternative solution.
	No.
	Parameter / Criterion
	Customer’s Requirements / Description
	Compliance
(Yes/No)
	Applicant’s Commentary / Offer

	1.
	General
	
	
	

	1.1
	Vehicle type
	A multi-section low-floor tram designed for passenger transport with movement in one direction (uni-directional).
	☐ Yes
☐ No
	Specify the available length types and the corresponding number of sections

	1.2
	Climatic operating conditions
	The Vehicle and its equipment shall operate safely at ambient temperature from – 30oC to + 40oC (relative air humidity 98% at temperatures up to + 25oC).
	☐ Yes
☐ No
	

	1.3
	Vehicle safety and compliance
	The tram and its components must comply with all applicable EU and Latvian regulatory requirements regarding safety, environmental protection, electromagnetic compatibility, and accessibility, including EN, IEC, and ISO standards applicable to light rail vehicles (e.g., EN 12663, EN 13452, EN 50121, EN 14750, UNECE Regulation No.107).
	☐ Yes
☐ No
	

	2.
	Compatibility with Tracks and Infrastructure
	
	

	2.1
	Track gauge
	The nominal track gauge is 1524 mm.
	☐ Yes
☐ No
	

	2.2
	Maximum axle load
	The maximum static axle load for a fully loaded tram must not exceed 110 kN.
	☐ Yes
☐ No
	

	2.3
	Track curves
	The tram must be able to handle track curves with minimum radius of 18 m (on the line) and 16 m (within the depot area).
	☐ Yes
☐ No
	

	2.4
	Distance between tracks
	The nominal distance between track centrelines is 3.2 m on straight sections and 3.82–3.2 m on curves (depending on the curve radius).
	☐ Yes
☐ No
	

	2.5
	Distance to platform edge
	The platform edge is positioned 1,320 mm from the track centreline and 300 mm above the rail head.
	☐ Yes
☐ No
	

	2.6
	Distance between two trams
	The tram shall maintain a minimum clearance between vehicle bodies of not less than 600 mm on straight sections and 300 mm on curves.
	☐ Yes
☐ No
	Specify the tram dynamic envelope dimensions

	2.7
	Track gradient
	The maximum track gradient is 7%.
	☐ Yes
☐ No
	

	2.8
	Track switches
	There must be a control device in the driver’s cab that ensures the correct direction of the tram when passing through current-operated track switches.
	☐ Yes
☐ No
	

	2.9
	Radio-operated switches
	The tram must be prepared for the installation of communication equipment for the Hanning & Kahl HCS-R system.
	☐ Yes
☐ No
	

	3.
	Compatibility with the Overhead Contact Lines
	
	
	

	3.1
	Nominal line voltage
	The tram must operate on a traction overhead contact line with a nominal voltage of 600 V DC ±30%, and it shall also be capable of operating in a 750 V DC traction system.
	☐ Yes
☐ No
	

	3.2
	Maximum current
	The maximum permissible current consumption of the tram from the overhead contact line is 1500 A.
	☐ Yes
☐ No
	Specify the maximum current consumption

	3.3
	Height of the overhead contact line
	The nominal height of the overhead contact wire is 5.8 m above the top of the rail (operating range 4–6 m).
	☐ Yes
☐ No
	

	3.4
	Overhead contact wire stagger
	The lateral displacement of the overhead contact wire from the track centreline (zigzag), when using a pantograph, is ± 350 mm.
	☐ Yes
☐ No
	

	3.5
	Length of insulated sections
	The tram must be able to pass through insulated sections of the overhead contact line with a length not exceeding 450 mm.
	☐ Yes
☐ No
	

	4.
	Electric Traction Drive
	
	
	

	4.1
	Pantograph
	The tram shall be equipped with a semi-pantograph type (Z-shaped) current collector compliant with EN 50206-2 or equivalent standards, featuring replaceable contact strips at least 60 mm wide, spaced no more than 300 mm apart.
	☐ Yes
☐ No
	Specify the type and position of the pantograph

	4.2
	Traction motor
	Three-phase AC asynchronous or permanent magnet synchronous motors with optimal output power, ensuring the tram’s dynamic performance characteristics.
	☐ Yes
☐ No
	Specify the number, type, and rated power of the motors

	4.4
	Traction inverter
	The traction power converter (inverter) shall have low power losses and ensure stable traction drive in all operating modes.
	☐ Yes
☐ No
	Specify the inverter power component technology

	4.4.
	Energy recovery
	During regenerative braking, the energy generated by the traction motors shall be returned to the overhead contact line without exceeding 780 V DC and 1500 A.
	☐ Yes
☐ No
	

	4.5
	Auxiliary source of electrical energy
	The tram shall be equipped with a traction battery that can be charged from the overhead contact line and provide energy for off-wire operation for at least 1 km range.
	☐ Yes
☐ No
	Specify the traction battery solution and off-wire range.

	5.
	Bogies
	
	
	

	5.1
	Bogies
	The type, number, and motorization of bogies shall correspond to the tram design and shall ensure safe and economical operation of the tram on the Client’s tracks.
	☐ Yes
☐ No
	Specify the number and configuration of bogies.

	5.2
	Bogie wheelbase
	The bogie design and wheelbase shall ensure safe and smooth tram operation on curves with minimum radiuses, in accordance with the track geometry and applicable standards.
	☐ Yes
☐ No
	Specify the wheelbase

	5.3
	Wheels
	The wheel dimensions and wear limits shall comply with the applicable standards, as well as the manufacturer’s technical documentation. The wheel design shall ensure safe, stable, and comfortable operation throughout the service life.
	☐ Yes
☐ No
	Specify the wheel diameter and the wear limits.

	5.5
	Flange lubrication
	The tram shall be equipped with an efficient wheel flange/rail lubrication system that prevents noise caused by wheel-rail interaction in curves.
	☐ Yes
☐ No
	Specify the solution

	6.
	Dimensions, Passenger Capacity, and Mass
	

	6.1
	Length
	≤ 42 m
	☐ Yes
☐ No
	Specify the available length types

	6.2
	Width
	≤ 2 500 mm
	☐ Yes
☐ No
	Specify the width

	6.3
	Height
	≤ 3 600 mm
(measured from rail head level, with pantograph lowered and new wheels)
	☐ Yes
☐ No
	Specify the height

	6.4
	Total passenger capacity 
	≥ 180
(calculated based on 5 standing passengers per square meter of free floor area designated for standing passengers, according to EL 5)
	☐ Yes
☐ No
	Specify the available capacities

	6.6
	Number of seats
	The optimal number and layout of seats shall comply with Class I vehicle requirements (in accordance with UNECE Regulation No. 107) and shall not exceed 25% of the total EL 5 capacity.
	☐ Yes
☐ No
	Specify the number of seats and the layout options.

	6.6
	Priority seats
	The passenger compartment shall be provided with areas for passengers in wheelchairs and for passengers with baby prams, equipped in accordance with the requirements of UNECE Regulation No.107.
Folding seat solutions are permissible in priority areas.
	☐ Yes
☐ No
	Specify the number and location of priority seats

	6.7
	Total mass, kg
	The fully loaded vehicle mass shall not exceed the maximum permissible axle load (110 kN).
	☐ Yes
☐ No
	Specify the total mass and its distribution by axles.

	7.
	Body, Passenger Compartment, and Driver’s Cabin
	

	7.1
	Body structure
	The body structure shall comply with EN 12663 or equivalent standards. The load-bearing frame shall be made of corrosion-resistant material or shall be adequately protected against corrosion.
	☐ Yes
☐ No
	Specify the materials used and the corrosion protection applied.

	7.2
	Floor type
	100% low floor – without steps in entrances and gangways.
	☐ Yes
☐ No
	

	7.3
	Floor height in door areas
	The floor height of the unladen tram in the door areas shall not exceed 350 mm above the rail head level and shall not be lower than the platform edge (300 mm) under any conditions (wheel wear and passenger load).
	☐ Yes
☐ No
	Specify the floor height and its range

	7.4
	Distance to the platform edge
	The horizontal distance between the tram floor edge and the platform edge under normal conditions shall not exceed 75 mm to ensure safe boarding for passengers, including persons with reduced mobility.
	☐ Yes
☐ No
	Specify the horizontal distance

	7.5
	Passenger doors
	Outward-sliding doors with a minimum width of 1200 mm and two leaves shall be installed on the right side of the tram. The number and layout of doors shall be optimal and evenly distributed along the tram length to ensure fast and easy passenger flow.
	☐ Yes
☐ No
	Specify the number of doors and their layout in each tram section.

	7.7
	Height in passenger compartment gangways and doors
	≥ 1950 mm
	☐ Yes
☐ No
	

	7.7
	Boarding/deboarding assistance equipment
	A lift with an electrically operated platform shall be installed at the respective doors, capable of lowering to the rail level and complying with UNECE Regulation No. 107 requirements.
	☐ Yes
☐ No
	

	7.8
	HVAC system
	An energy-efficient heating and air-conditioning system suitable for climatic conditions shall be provided in the passenger compartment, equipped with climate control and complying with EN 14750 or equivalent standards.
Modular solutions and heat pump technology are permissible to improve heating efficiency and electricity savings.
The driver’s cabin shall have independent heating and air-conditioning separate from the passenger compartment.
	☐ Yes
☐ No
	Specify the HVAC solutions

	7.9
	Pre-conditioning funkcija
	Pre-conditioning function of the passenger compartment temperature that provides heating/cooling of the passenger compartment according to customizable settings.
	☐ Yes
☐ No
	

	7.10
	Passenger seats
	Ergonomically designed seats that provide comfort to passengers while providing high resistance to wear/vandalism, fire resistance, dirt, and water repellent properties, and are easy to clean and quick drying.
	☐ Yes
☐ No
	Specify the possible seat types and materials

	7.11
	Driver’s cabin
	Driver’s cabin separated from the passenger compartment (closed type), equipped according to ergonomic and safety requirements.
	☐ Yes
☐ No
	Specify the available types of cabin partitioning

	8.
	[bookmark: _Hlk193174882]Dynamic Characteristics
	

	8.1
	Maximum limited speed
	≥ 70 km/h
	☐ Yes
☐ No
	Specify the maximum technical speed and the limiting options

	8.3
	Average acceleration
	At the nominal contact line voltage, the fully loaded tram shall have an average acceleration of at least 1.1 m/s² (within the 0–25 km/h range).
	☐ Yes
☐ No
	

	9.
	Safety and Driver’s Assistance Systems
	

	9.1
	Fire protection systems
	Fire protection solutions in electrical equipment compartments, as well as for traction batteries.
	☐ Yes
☐ No
	Specify the available solutions

	9.2
	Active safety systems
	The vehicle shall be equipped with active safety and driver assistance systems that reduce collision risks and protect vulnerable road users.
	☐ Yes
☐ No
	Specify the available systems.

	9.3
	Devices for indirect vision
	A system of camera-screen devices that replaces the function of exterior rear-view mirrors.
	☐ Yes
☐ No
	

	9.4
	Video surveillance of the pantograph
	A camera-recorder device system that provides monitoring of the pantograph–contact line interconnection by capturing video footage.
	☐ Yes
☐ No
	

	9.5
	Fleet management system (optional)
	Integrated fleet management system (FMS) for centralized vehicle performance monitoring and remote diagnostics.
	☐ Yes
☐ No
	

	9.6
	Dynamic speed limitation (optional)
	A central management system that allows to define urban zones/territories where the vehicle speed is limited using location detection (GPS, LTE/5G) / Geofencing
	☐ Yes
☐ No
	

	9.7
	Autonomous driving capability (optional)
	Availability of verified autonomous driving system solutions, enabling safe driverless tram movement (at least within the depot area).
	☐ Yes
☐ No
	

	10.
	Information and Video Surveillance System Equipment
	

	10.1
	General requirements
	· The Supplier shall ensure, in the Vehicle, the installation, connection and 24V power connection, as well as assembly, of Integrated On-Board Information System (IBIS) equipment selected and provided by the Customer.
· The Supplier shall coordinate the specifications for the placement, installation, and software compatibility of the IBIS equipment with the Customer prior to the start of Vehicle production.
	☐ Yes
☐ No
	

	10.2
	Information system (driver’s) control unit
	A tablet with Android operating system and at least a 10” touchscreen (provided by the Supplier).
	☐ Yes
☐ No
	

	10.3
	Passenger Information System (PIS)
	· At least 2 LCD passenger compartment monitors with 2 separate 17” information screens (the Customer shall provide the equipment, but the Supplier shall provide the housing, fasteners, and installation in the Vehicle).
· LED exterior panels on the front, rear, and sides (of each section of the Vehicle) (the Customer shall provide the equipment, but the Supplier shall provide the housing, fasteners, and installation in the Vehicle).
· Audio announcement playback system equipment:
· Audio amplifier with linear audio input and microphone input (provided by the Supplier).
· Speakers in the Vehicle interior in the appropriate number and on the exterior of the Vehicle – at the doors (provided by the Supplier).
· Microphone on a flexible stand inside the driver’s cabin (provided by the Supplier).
	☐ Yes
☐ No
	

	10.4
	Video surveillance system (CCTV)
	· An appropriate number of digital (IP) colour video cameras to monitor the passenger compartment, door areas and the roadway on the outside of the Vehicle (provided by the Customer but installed in the Vehicle by the Supplier).
· Video surveillance monitor (at least 15”) in the driver’s cabin with the ability to display online video from any camera (provided by the Customer but installed in the Vehicle by the Supplier).
· Video surveillance terminal and software (with licenses) with recording function and transfer to the Customer’s server (Digifort) (provided by the Supplier).
	☐ Yes
☐ No
	

	10.5
	Passenger Counting System (APC)
	The Vehicle shall be equipped with an automatic passenger counting system that ensures automated data analysis and transfer to the Customer’s transport planning, coordination, and control system (provided by the Customer, but installed in the Vehicle by the Supplier in accordance with the APC manufacturer’s specifications).
	☐ Yes
☐ No
	

	10.6
	Local area network
	· 5G/LTE/GPS communication device (router) and internal Ethernet network switches with a POE function (provided by the Customer but installed in the Vehicle by the Supplier; location of the devices shall be coordinated with the Customer).
· The Vehicle shall be equipped with an Ethernet network (at least 1000BASE-TX), which is used uniformly by all IBIS devices (provided by the Supplier).
· GPS (GNNS)/LTE combined antenna (provided by the Customer), which shall be appropriately installed on the roof of the Vehicle (provided by the Supplier).
	☐ Yes
☐ No
	

	10.7
	Electronic ticket control system
	The Vehicle shall be equipped with locations designated for installing a ticket sales and control equipment, including all the necessary communication and power supply installations (provided by the Supplier, but the location and connections shall be coordinated with the Customer).
	☐ Yes
☐ No
	



