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Contract title: Supply of Electric Buses and Peripheral Equipment	p 1 /…
Publication reference: EuropeAid/140591/IH/SUP/TR






Columns 1-2 should be completed by the contracting authority
Columns 3-4 should be completed by the tenderer
Column 5 is reserved for the evaluation committee 
Annex III - the contractor's technical offer
The tenderers are requested to complete the template on the next pages: 
· Column 2 is completed by the contracting authority shows the required specifications (not to be modified by the tenderer), 
· Column 3 is to be filled in by the tenderer and must detail what is offered (for example the words ‘compliant’ or ‘yes’ are not sufficient)  
· Column 4 allows the tenderer to make comments on its proposed supply and to make eventual references to the documentation
The eventual documentation supplied should clearly indicate (highlight, mark) the models offered and the options included, if any, so that the evaluators can see the exact configuration. Offers that do not permit to identify precisely the models and the specifications may be rejected by the evaluation committee.
The offer must be clear enough to allow the evaluators to make an easy comparison between the requested specifications and the offered specifications.

Abbreviations 
	ABS
	Anti-Lock Braking System

	ASR
	Acceleration Slip Regulation

	DHCP
	Dynamic Host Configuration Protocol

	EBS
	Electronic braking system

	EC
	European Commission

	ECE
	Economic Commission of Europe

	EGO
	Ankara Electricity, Gas and Bus Operations Organization

	EU
	European Union

	HVAC
	Heating Ventilation Air Conditioning

	IEC
	International Electrotechnical Commission

	IP
	Internet Protocol

	ISO
	International Standards Organization

	IT
	Information Technology

	KM
	Kilo Meter

	KPI
	Key Performance Indicator

	KW
	Kilo Watt

	KWH
	Kilo Watt Hour

	lux
	Illuminance

	M
	Meter

	MB
	Megabyte

	mm
	Millimetre

	Nm
	Newton Meter

	PVC
	Polyvinyl Chloride 

	SORT
	Standarized On Road Test

	TS
	Turkish Standards

	UNECE
	United Nations Economic Commission of Europe

	V
	Volts


· 
Substances used for the manufacturing and repair of electric buses and charging stations should not be harmful to the health of employees engaged in the operation, repair and maintenance of electric buses and charging stations. Such materials, for example, are insulation, friction materials, paints, gaskets, fluids, etc.
· The following materials are prohibited from use on public transport vehicles: Asbestos and asbestos-containing material, Carcinogenic materials, Lead (PB) and Polyvinyl Chloride (PVC).
· Tenderers can choose among the various possible motor designs (asynchronous motor or synchronous motors, hub axle mounted motor / axle etc.), as long as fulfils the requirements. 
· When required by national and/or international regulations, all the costs relating to any permission, licensing, certification, testing, calibration or other documentation of the supplies shall be borne by the contractor.
· Whenever a specific brand is used for which a sufficiently precise and fully intelligible description is not possible, it means that the specifications shall meet the brand or its equivalent in terms of functionality.
· It should be noted that whenever a specific standard is mentioned in the technical specifications it has to be understood as that standard or its equivalent. 


	

1.
Item number
	2.
Specifications required
	3.
Specifications offered
	4. 
Notes, remarks, 
ref to documentation
	5.
Evaluation committee’s notes 

	1.1. 
	Electric Bus
	
	
	

	1.1.1. 
	Main functional Requirements
	 
	
	

	1.1.1.1. 
	Bus type: Electric bus with batteries and overnight slow charging only at depot
	 
	
	

	1.1.1.2. 
	Range: 
· Minimum 250 km per full charge tested under SORT 2 test conditions while HVAC is turned off,
· Minimum 200 km range under SORT 2 test conditions while HVAC providing maximum of a 24°C cabin temperature  at 35°C outdoor temperature ,
· Minimum 150 km range under SORT 2 test conditions while HVAC providing minimum of a 16°C cabin temperature  at -13°C outdoor temperature ,
	
	
	

	1.1.1.3. 
	Electricity consumption: Maximum 1.2 kwh/km, under SORT 2 test conditions
	
	
	

	1.1.1.4. 
	Standards: Compliance with all required latest Turkish, and EU standards and laws for safe operation of electric buses as public transport vehicles in the city
	
	
	

	1.1.2. 
	Vehicle Type
	
	
	

	1.1.2.1. 
	[bookmark: RANGE!E33]The bus shall be low-floor electric bus, category M3, I class, conforming to the requirements of Directive 2001/85/EC of 20.11.2001 relating to special provisions for vehicles used for the carriage of passengers comprising more than eight seats in addition to the driver's seat.
	
	
	

	1.1.2.2. 
	[bookmark: _Hlk509146227]The bus shall be compliant with Turkish regulation Turkish Highway Traffic Regulation Article 128
	
	
	

	1.1.3. 
	Dimensions
	
	
	

	1.1.3.1. 
	The overall length of the vehicle shall be 12,000 mm ± 5%
	
	
	

	1.1.3.2. 
	The overall width of the vehicle shall not exceed 2,550 mm
	
	
	

	1.1.3.3. 
	The overall height of the vehicle shall not exceed 3,700 mm
	
	
	

	1.1.3.4. 
	Low floor - Passenger entrance height of bus shall not exceed 340 mm and pursuant to the regulation ECE-R 107.05
	
	
	

	1.1.3.5. 
	Dimensions (interior height, seat sizes, etc.) shall be in accordance with Turkish Traffic Law and Regulations and Assembly Regulations (2001/85 AT)
	
	
	

	1.1.4. 
	Electric Motor
	
	
	

	1.1.4.1. 
	Total traction motor power on the bus shall be minimum 160 KW.
	
	
	

	1.1.4.2. 
	[bookmark: _Hlk511899954]The vehicle shall have sufficient power to go up at a slope of at least 12% incline with a speed of 15 km/h when fully loaded with maximum number of passengers stated in the technical specifications, and to run at straight road with a speed of 75 km/h when fully loaded with maximum number of passengers stated in the technical specifications. 
	
	
	

	1.1.4.3. 
	Number of traction motors: 1 (one) or 2 (two).
	
	
	

	1.1.4.4. 
	The drive shaft (if applicable) should allow smooth and efficient transmission of the torque and the braking forces from the electric motor to the driving axle. The drive shaft (if applicable) shall be located to allow easy access for viewing, assembly and disassembly.
	
	
	

	1.1.4.5. 
	The differential (if applicable) shall operate in silence even with maximum load and at maximum speed; and it shall have the transformation ratio appropriate to the traction motor power output speed at every position/gear. Differential housing shall be resistant to impacts and crushes.
	
	
	

	1.1.4.6. 
	The electric traction motor of the vehicle shall be equipped with a control (adjustment) system   which ensures its safe operation and smooth acceleration, along with braking function, using both the electric and pneumatic braking system.
	
	
	

	1.1.5. 
	Passenger Access
	
	
	

	1.1.5.1. 
	The bus shall have 3 double body doors in the form of 2-2-2.
	
	
	

	1.1.5.2. 
	Vehicle doors shall be in accordance with (2001/85 AT), free passenger passage width shall be minimum 1200 mm for double wing doors
	
	
	

	1.1.5.3. 
	At the middle door, an electrically insulated ramp should be installed, complying with Directive 2001/85/EC or in Rule 107 of the UNECE which allows getting of wheelchairs for people with disabilities and baby carriages on with a minimum load capacity 300 kg. 
	
	
	

	1.1.5.4. 
	The front service door shall be equipped with light and sound signaling system, with different signals when opening and closing for the convenience of passengers with disabilities.
	
	
	

	1.1.5.5. 
	The electric buses shall be equipped with a kneeling system for the stops.  Steps shall not be along the entire side of the electric bus. 
	
	
	

	1.1.6. 
	Capacity
	
	
	

	1.1.6.1. 
	Passenger capacity: minimum 32 seats and  minimum 30  standing passengers.
	
	
	

	1.1.7. 
	Fragile and Wearing Parts List
	
	
	

	1.1.7.1. 
	All fragile and wearing parts required shall be available for 12 years. 
	
	
	

	1.1.8. 
	Interior and exterior design
	
	
	

	1.1.9. 
	HVAC System
	
	
	

	1.1.9.1. 
	Only electrical HVAC system shall be provided.
	
	
	

	1.1.9.2. 
	The heating and temperature control in the passenger compartment and driver's cabin should be autonomous and independent from each other.
	
	
	

	1.1.9.3. 
	Driver cabin temperature - The HVAC in the driver's cabin shall have the capacity to provide and maintain a temperature between 16 oC and 24 oC with outside ambient temperature range of -13 oC to + 35 oC
	
	
	

	1.1.9.4. 
	The driver shall be able to switch over the heating system from letting outside fresh air in to recirculation mode. Defrosting/mist removal from the windshield shall be provided for good visibility.
	
	
	

	1.1.9.5. 
	Passenger compartment temperature -  HVAC in the passenger compartment shall provide and maintain a temperature of 16 oC-24 oC with outside ambient temperature range of -13 oC to + 35 oC. 
	
	
	

	1.1.10. 
	Battery
	
	
	

	1.1.10.1. 
	Installed capacity of the battery shall be minimum 240 kWh.
	
	
	

	1.1.10.2. 
	The electric bus shall be equipped with an electric energy saver system based on a rechargeable battery. 
	
	
	

	1.1.10.3. 
	Battery status level should be displayed on the driver's dashboard
	
	
	

	1.1.10.4. 
	The battery should be made of materials and components, which can be recycled after the end of their operating life. The end of life recycling shall be compliant with relevant Turkish/EU laws
	
	
	

	1.1.10.5. 
	In order to achieve greater safety of passenger and service staff, additional anti-explosion / anti-flammable systems for batteries / capacitors are required. Therefore, there shall be additional anti-explosion / anti-flammable systems for batteries / capacitors. The electrical energy saver system of the bus shall comply with all relevant safety requirements in SAE J2929 and/or ISO 13.220.40 or other equivalent EC regulation (or most updated EC regulation) on the flammability of materials and products used in electric vehicles.  
	
	
	

	1.1.10.6. 
	The electric bus shall be equipped with a measurement device of consumed and recovered energy. The device should be able to display the consumed, recovered and other electric power consumption. It should be possible to record the data on a daily basis and cumulatively.
	
	
	

	1.1.11. 
	Ticketing system
	
	
	

	1.1.11.1. 
	Connection to the electrical installation of the bus for the purpose of installing equipment for ticketing shall be possible.
	
	
	

	1.1.11.2. 
	Equipment for ticketing will be installed by the beneficiary upon delivery of the buses. Ticketing equipment will be installed on the right side of the driver in the driver's compartment. 
	
	
	

	1.1.12. 
	Camera system
	
	
	

	1.1.12.1. 
	Minimum 5 (five) 360-degree fish eye lens type with 6 MB flexible mount dual sensor day and night operable with audio type cameras with IP static capabilities and DHCP server compatible shall be installed on each bus.
	
	
	

	1.1.12.2. 
	The placement of the cameras will be decided during the interior design phase by the Beneficiary. 
	
	
	

	1.1.12.3. 
	Minimum storage capacity on board for each camera should be for 30 days. 
	
	
	

	1.1.12.4. 
	The camera feed viewing/storage system should have feature to create different user groups with password protected access.
	
	
	

	1.1.12.5. 
	While the image of any area on the camera is being displayed, it will be able to record the image of the entire field of view, including the area other than the selected region.
	
	
	

	1.1.12.6. 
	The camera will have motion detection capability.
	
	
	

	1.1.12.7. 
	Using minimum 4.5G mobile internet technology, the camera system should be able to connect to EGO’s IT servers and be able to provide live feed. (The IT integration between EGO servers and the camera system will be finalized by the contractor during the installation)
	
	
	

	1.1.12.8. 
	The camera should be able to record the images and upload to a FTP server.
	
	
	

	1.1.12.9. 
	The camera will be able to record to the NAS unit over the network connection and to a network-attached storage unit without the need of another computer
	
	
	

	1.1.12.10. 
	The camera will have the image processing features specified for motion compensation with background light compensation, automatic white balance compensation, video sensor compensation.
	
	
	

	1.1.12.11. 
	Daylight sensitivity (for colour display) should be min. 0.1 lux. For black and white images taken at night this value should be min. 0.02 lux.
	
	
	

	1.1.12.12. 
	The camera shall have a temperature sensor and be able to record ambient temperatures on the image.
	
	
	

	1.1.12.13. 
	Camera should be able to keep system logs
	
	
	

	1.1.12.14. 
	The camera should be able to support MJPEG, MXPEG or H264 image compression formats.
	
	
	

	1.1.12.15. 
	There should be an additional spare hard disk capable of storing 15 days’ worth of data of all the cameras’ combined, which should become operational automatically in case the primary storage system has any failure. The driver should be notified that primary storage system has a malfunction. 
	
	
	

	1.1.12.16. 
	Camera system should be minimum IP 66 compliant, have POE (power-over-Ethernet) feature in IEEE802.3af standard
	
	
	

	1.1.12.17. 
	External camera/s will have additional protective cover made of metal/composite material etc. to be able to protect from external damage. 
	
	
	

	1.1.12.18. 
	Camera system should be fully functional in temperature range of -25oC to + 40oC. 
	
	
	

	1.1.12.19. 
	The camera will have at least 1 Ethernet with 10/100 / base-TX POE and 1 USB interface
	
	
	

	1.1.12.20. 
	There should be a minimum 10-inch screen for the driver to view any of the cameras feed. 
	
	
	

	1.1.12.21. 
	Camera system should be compliant with minimum standards as follows: 
EN61000-6-2; 2005 
EN61000-6-3: 2007 + A1: 2011 
EN61000-6-4: 2006 Camera
EN 55022: 2010; 
EN 55012 + A1: 2011
AS / NZS CISPR22: 2009 + A1: 2010
CFR47 
and shall have FCC part 15B certificates.
	
	
	

	1.1.13. 
	Other components
	
	
	

	1.1.13.1. 
	Steering: Left side steering system
	
	
	

	1.1.13.2. 
	Brakes: Regenerative braking is required. 
	
	
	

	1.1.13.3. 
	Brakes: The anti-lock braking system (ABS) shall be combined with adjustable acceleration slip regulation (ASR) and traction control system or integrated electronic braking system (EBS) system. There should be buttons on the dashboard allowing for short interruption of systems operation.
	
	
	

	1.1.13.4. 
	Brakes: The electro-dynamic and pneumatic should be single-acting and independent of each other. 
	
	
	

	1.1.13.5. 
	The stopping distance should comply with the provisions of the UNECE Regulation No.13 and Regulation as per Turkish Highway Traffic Law and legislations. 
	
	
	

	1.1.13.6. 
	Air compressor: Brakes and other systems operated by air shall be furnished with air system providing necessary compression from air compressor. Air compressor shall be mounted to all buses as water-cooled or air-cooled, single type and single model.
	
	
	

	1.1.13.7. 
	Chassis: Chassis frame shall be manufactured from materials used in vehicle industry and resistant to corrosion, abrasion, cracking, breaking, shock, bending and twisting, in compliance with EU standards. 
	
	
	

	1.1.13.8. 
	Axles: Axles shall be at tonnage permitted by Turkish Highway Traffic Law and legislations.
	
	
	

	1.1.13.9. 
	Permissible inside and outside noise levels: The noise level generated by an operating vehicle should be within the following limits: 
Outside noise levels: permitted by Turkish Highway Traffic Law and legislations or Directive 2007/34/EC
Inside noise levels: permitted by Turkish Highway Traffic Law and legislations or BDS ISO 5128:1996
	
	
	

	1.1.13.10. 
	Operating ambient environmental conditions: All electric bus parts should be suitable and safe for environment temperature ranging from -13 oC to +35 oC and altitude from 500m to 800m and relative humidity between 80 to 98% at 25 oC.
	
	
	

	1.1.13.11. 
	Audio warnings: When the bus is reversing, automatic audio warning shall be available. 
	
	
	

	1.1.13.12. 
	Automatic Emergency Fire extinguisher system: in case of heating, fire in the main parts of the bus, there should be an automatic emergency fire extinguisher system which can detect changes in temperature, provide signal to the driver and activate the extinguisher system.
	
	
	

	1.1.13.13. 
	Driver’s Panel language: All monitors, screens, display available for the driver should be in Turkish language. 
	
	
	

	1.1.13.14. 
	System status display shall have capability: 
A sensing/display system displaying current status/health of main parts of bus (at least for electric motor, battery, brakes) shall be available for the driver. 
	
	
	

	1.1.13.15. 
	The bus shall have double-pane windows for better energy consumption
	
	
	

	1.1.13.16. 
	Interior lighting and signs on the bus shall be energy efficient LED
	
	
	

	1.1.13.17. 
	The contractor shall provide a vehicle tracking system which can monitor:
Vehicle speed, throttle pedal position, brake pedal position, actual energy consumption, park brake position, fault code information, outdoor temperature, cabin temperature, battery charge level, daily average consumption and range
	
	
	

	1.2. 
	Electric Charging Station
	
	
	

	1.2.1. 
	Overnight slow charging for each bus
	
	
	

	1.2.2. 
	The charging station shall be cable and plug type
	
	
	

	1.2.3. 
	Maximum charge time for full charge of each bus should be 6 hours
	
	
	

	1.2.4. 
	Charging process shall be as per required standards and regulations
	
	
	

	1.2.5. 
	The charging stations will be installed inside the bus depot area, where the buses will return after the service time
	
	
	

	1.2.6. 
	[bookmark: _Hlk511901136]The tenderer can provide either individual charging stations per electric bus or offer a combined charging system to charge the buses simultaneously.
	
	
	

	1.2.7. 
	The charging system offered (individual or combined) need to charge all buses under this contract simultaneously for full charge in 6 hours
	
	
	

	1.2.8. 
	When the battery is fully charged, the charging process should be automatically stopped and an audio-visual indication will be provided.
	
	
	

	1.2.9. 
	The charge transfer from charging station to battery should be at least 90%. (The measurement will be taken from the electricity meter of the charging station and the total charge of battery).
	
	
	

	1.2.10. 
	For charging the batteries, charging units with slow charging capacity in accordance with the relevant standards of IEC 62196-3 will be used.
	
	
	

	1.2.11. 
	Charging units shall be compliant with IP 65 and shall be in the protection class to be able to operate in open area.
	
	
	

	1.2.12. 
	Charging units will comply with EMC IEC 61000 standards.
	
	
	

	1.2.13. 
	Charging units shall comply with the TS EN 61851 series standards.
	
	
	

	1.2.14. 
	The charging points should be compliant with 3 phase IEC 62196-2 standards with type 2 and mode 4 charge point type or equivalent standards for safe and efficient charging 
	
	
	

	1.2.15. 
	SAEJ1772 (European version) or equivalent protocol for end-point charging shall be provided.
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