Annex 2: Technical specifications

Procurement title: 	Hydraulic and electronic systems
LOT 1: 			work hydraulics, suspension and steering system
Procurement record number: 11-02.19


The requirements defined by the Technical Specifications represent the minimum characteristics and standards that the offered object of the procurement must meet.	

Tenderer shall complete only cells marked with gray color. 

The column "NOTES" tenderer can fill up if deemed necessary. 

For offer to be consider as compliant, offered object of the procurement must meet all the requirements presented in the Technical Specifications.	

For the subject of the procurement, for all (sub)items/descriptions/referring to the place which may be affixed to a trademark, patent, type, norm or specific origin, the Tenderer may offer "equivalent" to the requested or specified and Contracting Authority will accept other equivalent quality assurance measures, but in that case the Tenderer must enclose proof of equivalence (catalog, manufacturer or the like). "Equivalent" is all off offered that is not within the prescribed description but meets the minimum technical characteristics of the required (sub)items. Where applicable, the characteristics must correspond to the defined ones, with the deviation up to +/- 1%, unless the range is otherwise defined by the Contracting Authority. Except for the aesthetic characteristics, the Contracting Authority will accept a higher percentage of deviation if it represents a higher standard or technical characteristics that are better from the prescribed minimum.


	ITEM
	REQUIRED TECHNICAL SPECIFICATIONS / FUNCTIONALITIES  
	OFFERED
	NOTES 
(if deemed necessary)

	
	SUBITEM NAME/DESCRIPTION
	
	

	1. Work hydraulic system for prototypes for diesel vehicle – basic elements: 1 set 

2. Work hydraulic system for prototypes for electro vehicle – basic elements: 1 set 

3. Work hydraulic system for zero series – basic elements: 5 set 
	1.1. Hydraulic manifold – garbage container manipulation + hand pump – 1 pc/set
2.1. Hydraulic manifold – garbage container manipulation + hand pump – 1 pc/set
3.1. Hydraulic manifold – garbage container manipulation + hand pump – 1 pc/set

	
	Length:
	max. 275 mm
	
	

	
	Width:
	max. 95 mm
	
	

	
	Height:
	max. 235 mm
	
	

	
	Required ports:
	According to ISO 1179, part 2, 3 and 4 or equivalent, types B, G, H and E. Required port sizes are defined in RASCO manifold schematic 57102731
	
	

	
	Material, surface protection:
	Housing: aluminium, anodized
	
	

	
	
	Valves: zinc plated
	
	

	
	
	Seals:: NBR/PTFE or equivalent
	
	

	
	Ambient temperature range:
	Minimum range from -20 °C to +60 °C. Higher temperature range is acceptable
	
	

	
	Operating pressure:
	min 200 bar
	
	

	
	Flow rate:
	minimum 15l/min. Higher flow rate is acceptable
	
	

	
	Hydraulic fluid:
	Hydraulic oil to DIN 51524 Part 1, 2 and 3, or equivalen
	
	

	
	Temperature range of hydraulic fluid:
	minimum range from -20 °C to +100°C. Higher temperature range is acceptable
	
	

	
	Viscosity range of hydraulic fluid:
	minimum from 10 mm²/S to 420 mm²/s. Higher viscosity range is acceptable
	
	

	
	Mounting position:
	optional
	
	

	
	Electrical connections
	Deutsch connector DT04-2p-EP04 or equivalent
	
	

	
	Safety type:
	IP65/IP67/IP6K9K, according to DIN EN 60529 or equivalent
	
	

	
	Type of voltage:
	DC
	
	

	
	Nominal voltage/Supply voltage:
	12V
	
	

	
	Functionality:
	Required functionality is described with RASCO manifold schematic 57102731. On all schematic parts rule of equivalency is applied.
	
	

	
	1.2. Hydraulic manifold – 3 section LS block – 1 pc/set
2.2. Hydraulic manifold – 3 section LS block – 1 pc/set
3.2. Hydraulic manifold – 3 section LS block – 1 pc/set

	
	Length:
	max. 325 mm
	
	

	
	Width:
	max. 155 mm
	
	

	
	Height:
	max. 220 mm
	
	

	
	Required ports:
	According to ISO 1179, part 2, 3 and 4 or equivalent, types B, G, H and E. Required port sizes are defined in RASCO manifold schematic 57102732
	
	

	
	Material, surface protection:

	Housing: aluminium, anodized
	
	

	
	
	Valves: zinc plated
	
	

	
	
	Seals:: NBR/PTFE or equivalent
	
	

	
	Ambient temperature range:
	Minimum range from -20 °C to +60 °C. Higher temperature range is acceptable
	
	

	
	Operating pressure:
	min 230 bar
	
	

	
	Flow rate:
	minimum 110 l/min. Higher flow rate is acceptable
	
	

	
	Hydraulic fluid:
	Hydraulic oil to DIN 51524 Part 1, 2 and 3, or equivalen
	
	

	
	Temperature range of hydraulic fluid:
	minimum range from -20 °C to +100°C. Higher temperature range is acceptable
	
	

	
	Viscosity range of hydraulic fluid:
	minimum from 10 mm²/S to 420 mm²/s. Higher viscosity range is acceptable
	
	

	
	Mounting position:
	optional
	
	

	
	Electrical connections
	Deutsch connector DT04-2p-EP04 or equivalent
	
	

	
	Safety type:
	IP65/IP67/IP6K9K, according to DIN EN 60529 or equivalent
	
	

	
	Type of voltage:
	DC
	
	

	
	Nominal voltage/Supply voltage:
	12V
	
	

	
	Functionality:
	Required functionality is described with RASCO manifold schematic 57102732. On all schematic parts rule of equivalency is applied.
	
	

	
	1.3. Hydraulic manifold – synchronous brush control – 1 pc/set
2.3. Hydraulic manifold – synchronous brush control – 1 pc/set
3.3. Hydraulic manifold – synchronous brush control – 1 pc/set

	
	Length:
	max. 195 mm
	
	

	
	Width:
	max. 80 mm
	
	

	
	Height:
	max. 55 mm
	
	

	
	Required ports:
	According to ISO 1179, part 2, 3 and 4 or equivalent, types B, G, H and E . Required port sizes: G 3/8“
	
	

	
	Material, surface protection:

	Housing: steel, zinc plated
	
	

	
	
	Valves: zinc plated
	
	

	
	
	Seals: NBR/PTFE or equivalent
	
	

	
	Ambient temperature range:
	Minimum range from -20 °C to +60 °C. Higher temperature range is acceptable
	
	

	
	Operating pressure:
	min 250 bar
	
	

	
	Flow rate:
	minimum 18 l/min. Higher flow rate is acceptable
	
	

	
	Hydraulic fluid:
	Hydraulic oil to DIN 51524 Part 1, 2 and 3, or equivalen
	
	

	
	Temperature range of hydraulic fluid:
	minimum range from -20 °C to +100°C. Higher temperature range is acceptable
	
	

	
	Viscosity range of hydraulic fluid:
	minimum from 10 mm²/S to 420 mm²/s. Higher viscosity range is acceptable
	
	

	
	Mounting position:
	optional
	
	

	
	Electrical connections
	Deutsch connector DT04-2p-EP04 or equivalent
	
	

	
	Safety type:
	IP65/IP67/IP6K9K, according to DIN EN 60529 or equivalent
	
	

	
	Type of voltage:
	DC
	
	

	
	Nominal voltage/Supply voltage:
	12V
	
	

	
	Functionality:
	Required functionality is described with RASCO manifold schematic 57102733. On all schematic parts rule of equivalency is applied.
	
	

	
	1.4. Hydraulic manifold – 2 brush manipulation – 1 pc/set
2.4. Hydraulic manifold – 2 brush manipulation – 1 pc/set
3.4. Hydraulic manifold – 2 brush manipulation – 1 pc/set

	
	Length:
	max. 340 mm
	
	

	
	Width:
	max. 245 mm
	
	

	
	Height:
	max. 115 mm
	
	

	
	Required ports:
	According to ISO 1179, part 2, 3 and 4 or equivalent, types B, G, H and E. Required port sizes are defined in RASCO manifold schematic 57102735
	
	

	
	Material, surface protection:
	Housing: aluminium, anodized
	
	

	
	
	Seals: NBR/PTFE or equivalent
	
	

	
	Ambient temperature range:
	Minimum range from -20 °C to +60 °C. Higher temperature range is acceptable
	
	

	
	Operating pressure:
	min 200 bar
	
	

	
	Flow rate:
	minimum 15 l/min. Higher flow rate is acceptable
	
	

	
	Hydraulic fluid:
	Hydraulic oil to DIN 51524 Part 1, 2 and 3, or equivalent
	
	

	
	Temperature range of hydraulic fluid:
	minimum range from -20 °C to +80°C. Higher temperature range is acceptable
	
	

	
	Viscosity range of hydraulic fluid:
	minimum from 10 mm²/S to 420 mm²/s. Higher viscosity range is acceptable
	
	

	
	Mounting position:
	optional
	
	

	
	Electrical connections
	Deutsch connector DT04-2p-EP04 or equivalent
	
	

	
	Safety type:
	IP65/IP67/IP6K9K, according to DIN EN 60529 or equivalent
	
	

	
	Type of voltage:
	DC
	
	

	
	Nominal voltage/Supply voltage:
	12V
	
	

	
	Functionality:
	Required functionality is described with RASCO manifold schematic 57102735. On all schematic parts rule of equivalency is applied.
	
	

	
	1.5. Hydraulic manifold – brush direction of rotation and recirculation pump control – 1 pc/set
2.5. Hydraulic manifold – brush direction of rotation and recirculation pump control – 1 pc/set
3.5. Hydraulic manifold – brush direction of rotation and recirculation pump control – 1 pc/set

	
	Length:
	max. 190 mm
	
	

	
	Width:
	max. 105 mm
	
	

	
	Height:
	max. 65 mm
	
	

	
	Required ports:
	According to ISO 1179, part 2, 3 and 4 or equivalent, types B, G, H and E. Required port sizes are defined in RASCO manifold schematic 57102736
	
	

	
	Material, surface protection:

	Housing: aluminium, anodized
	
	

	
	
	Valves: zinc plated
	
	

	
	
	Seals: NBR/PTFE or equivalent
	
	

	
	Ambient temperature range:
	Minimum range from -20 °C to +60 °C. Higher temperature range is acceptable
	
	

	
	Operating pressure:
	min 150 bar
	
	

	
	Flow rate:
	minimum 19 l/min. Higher flow rate is acceptable
	
	

	
	Hydraulic fluid:
	Hydraulic oil according to DIN 51524 Part 1, 2 and 3, or equivalent
	
	

	
	Temperature range of hydraulic fluid:
	minimum range from -20 °C to +100°C. Higher temperature range is acceptable
	
	

	
	Viscosity range of hydraulic fluid:
	minimum from 10 mm²/S to 420 mm²/s. Higher viscosity range is acceptable
	
	

	
	Mounting position:
	optional
	
	

	
	Electrical connections
	Deutsch connector DT04-2p-EP04 or equivalent
	
	

	
	Safety type:
	IP65/IP67/IP6K9K, according to DIN EN 60529 or equivalent
	
	

	
	Type of voltage:
	DC
	
	

	
	Nominal voltage/Supply voltage:
	12V
	
	

	
	Functionality:
	Required functionality is described with RASCO manifold schematic 57102736. On all schematic parts rule of equivalency is applied.
	
	

	
	1.6. Hydraulic manifold – fan drive – 1 pc/set
2.6. Hydraulic manifold – fan drive – 1 pc/set
3.6. Hydraulic manifold – fan drive – 1 pc/set

	
	Length:
	max. 180 mm
	
	

	
	Width:
	max. 115 mm
	
	

	
	Height:
	max. 50 mm
	
	

	
	Required ports:
	According to ISO 1179, part 2, 3 and 4 or equivalent, types B, G, H and E. Required port sizes are defined in RASCO manifold schematic 57102740
	
	

	
	Material, surface protection:

	Housing: aluminium, anodized
	
	

	
	
	Valves: zinc plated
	
	

	
	
	Seals: NBR/FKM/PTFE or equivalent
	
	

	
	Ambient temperature range:
	Minimum range from -20 °C to +60 °C. Higher temperature range is acceptable
	
	

	
	Operating pressure:
	min 210 bar
	
	

	
	Flow rate:
	minimum 45 l/min. Higher flow rate is acceptable
	
	

	
	Hydraulic fluid:
	Hydraulic oil according to DIN 51524 Part 1, 2 and 3, or equivalent
	
	

	
	Temperature range of hydraulic fluid:
	minimum range from -20 °C to +80°C. Higher temperature range is acceptable
	
	

	
	Viscosity range of hydraulic fluid:
	minimum from 10 mm²/S to 420 mm²/s. Higher viscosity range is acceptable
	
	

	
	Mounting position:
	optional
	
	

	
	Electrical connections
	Deutsch connector DT04-2p-EP04 or equivalent
	
	

	
	Safety type:
	IP65/IP67/IP6K9K, according to DIN EN 60529 or equivalent
	
	

	
	Type of voltage:
	DC
	
	

	
	Nominal voltage/Supply voltage:
	12V
	
	

	
	Functionality:
	Required functionality is described with RASCO manifold schematic 57102740. On all schematic parts rule of equivalency is applied.
	
	




	
	1.7. Hydraulic manifold – shock valves, two brush – 1 pc/set
2.7. Hydraulic manifold – shock valves, two brush – 1 pc/set
3.7. Hydraulic manifold – shock valves, two brush – 1 pc/set

	
	Length:
	max. 135 mm
	
	

	
	Width:
	max. 65 mm
	
	

	
	Height:
	max. 55 mm
	
	

	
	Required ports:
	According to ISO 1179, part 2, 3 and 4 or equivalent, types B, G, H and E. Required port sizes are defined in RASCO manifold schematic 57102741
	
	

	
	Material, surface protection:
	Housing: steel, zinc plated
	
	

	
	
	Valves: zinc plated
	
	

	
	
	Seals: NBR/PTFE or equivalent
	
	

	
	Ambient temperature range:
	Minimum range from -20 °C to +60 °C. Higher temperature range is acceptable
	
	

	
	Operating pressure:
	min 250 bar
	
	

	
	Flow rate:
	minimum 15 l/min. Higher flow rate is acceptable
	
	

	
	Hydraulic fluid:
	Hydraulic oil according to DIN 51524 Part 1, 2 and 3, or equivalent
	
	

	
	Temperature range of hydraulic fluid:
	minimum range from -20 °C to +60°C. Higher temperature range is acceptable
	
	

	
	Viscosity range of hydraulic fluid:
	minimum from 10 mm²/S to 420 mm²/s. Higher viscosity range is acceptable
	
	

	
	Mounting position:
	optional
	
	

	
	Functionality:
	Required functionality is described with RASCO manifold schematic 57102741. On all schematic parts rule of equivalency is applied
	
	

	4. Hydropneumatic suspension system for prototypes: 1 set

5. Hydropneumatic suspension system for zero series: 5 set
	4.1. Hydraulic manifold – 2 pcs/set
5.1. Hydraulic manifold – 2 pcs/set

	
	Length:
	up to 180 mm
	
	

	
	Width:
	up to 80 mm
	
	

	
	Height:
	up to 170 mm
	
	

	
	Required ports and port sizes:
	Pump pressure port P. Size: up to M16x1,5
	
	

	
	
	Tank port T. Size: up to M16x1,5
	
	

	
	
	Load sensing port LS. Size: up to M14x1,5
	
	

	
	
	Measurement port A. Size: up to M16x1,5
	
	

	
	
	Cylinder port L. Size: up to M16x1,5
	
	

	
	
	Cylinder port R. Size: up to M16x1,5
	
	

	
	Nominal pressure:
	minimum 250 bar dynamical end pressure. Higher end pressure is acceptable
	
	

	
	Mounting position:
	optional
	
	

	
	Electrical connections:
	Deutsch connector DT04-2p-EP04 or equivalent
	
	

	
	Safety type:
	IP65/IP67/IP6K9K, according to DIN EN 60529 or equivalent
	
	

	
	Type of voltage:
	DC
	
	

	
	Nominal voltage/Supply voltage:
	12V
	
	

	
	4.2. Suspension cylinder – 4 pcs/set
5.2. Suspension cylinder – 4 pcs/set

	
	DIstance between bearings centers – retracted cylinder:
	up to 300 mm
	
	

	
	Stroke:
	up to 100 mm
	
	

	
	Cylinder tube outer diameter:
	up to 55 mm
	
	

	
	Cylinder tube inner diameter:
	up to 50 mm
	
	

	
	Cylinder rod diameter:
	up to 45 mm
	
	

	
	Cylinder ports:
	2x G 1/2“
	
	

	
	Cylinder tube bearing:
	GE20UK-2RS or equivalent
	
	

	
	Cylinder rod bearing:
	GE20UK-2RS or equivalent
	
	

	
	Permissible pressure:
	minimum 220 bar. higher permissible pressure is acceptable
	
	

	
	Temperature range of hydraulic fluid:
	minimum range from -20 °C to +90°C. Higher temperature range is acceptable
	
	

	
	Type of hydraulic fluid:
	mineral oil
	
	

	
	Maximum piston speed:
	minimum 1,5 m/s. Higher maximum piston speed is acceptable
	
	

	
	Cylinder rod material:
	20Mv6 or equivalent grade. Chrome thickness minimum 24 micron
	
	

	
	Seal kit requirements:
	Low friction seal kit
	
	

	
	4.3. Front axle hydraulic accumulators – 2 pcs/set
5.3. Front axle hydraulic accumulators – 2 pcs/set

	
	Accumulator volume:
	up to 0,32l
	
	

	
	Pressure setting:
	minimum 30 bar
	
	

	
	4.4. Rear axle hydraulic accumulators – 2 pcs/set
5.4. Rear axle hydraulic accumulators – 2 pcs/set

	
	Accumulator volume:
	up to 0,32l
	
	

	
	Pressure setting:
	minimum 25 bar
	
	

	
	4.5. Cone poppet valve – 2 pcs/set
5.5. Cone poppet valve – 2 pcs/set

	
	Type:
	for inline and manifold mounting
	
	

	
	Nominal flow:
	up to 70 l/min
	
	

	
	Cracking pressure:
	minimum 0,5 bar
	
	

	
	Operating temperature range:
	minimum range from -20 °C to +80°C. Higher temperature range is acceptable
	
	

	
	Hydraulic fluid:
	Hydraulic oil to DIN 51524 Part 1 and 2, or equivalent
	
	

	
	Viscosity range of hydraulic fluid:
	minimum from 2,8 mm²/s to 800 mm²/s. Higher viscosity range is acceptable
	
	

	
	MTTFd:
	minimum 150 years
	
	

	
	Length:
	up to 65 mm
	
	

	
	Weight:
	up to 0,2 kg
	
	

	
	4.6. Electronic controller: 1 pc/set
5.6. Electronic controller: 1 pc/set

	
	GENERAL REQUIREMENTS (ELECTRONIC CONTROLLER):
	
	

	
	Length:
	up to 150 mm
	
	

	
	Width:
	up to 100 mm
	
	

	
	Height:
	up to 50 mm
	
	

	
	Weight:
	up to 350 g
	
	

	
	Operating temperature:
	minimum range from -40 °C to +85 °C. Higher temperature range is acceptable
	
	

	
	Operating altitude:
	minimum range from 0 to 4000 m. Higher altitude range is acceptable
	
	

	
	Supply voltage:
	minimum range from 8 to 32 V. Higher voltage range is acceptable
	
	

	
	Peak supply voltage:
	minimum 40V. Higher peak supply voltage is acceptable
	
	

	
	Max. idle current:
	up to 120 mA. Lower idle current is acceptable
	
	

	
	Standby current:
	up to 1 mA. Lower standby current is acceptable
	
	

	
	Total load current:
	minimum 24 A. Higher values are acceptable
	
	

	
	CE-Mark:
	2014/30/EU or equivalent
	
	

	
	E-Mark:
	ECE-R10 rev. 4 or equivalent
	
	

	
	EMC:
	EN 13309 or equivalent
	
	

	
	
	ISO 14982 or equivalent
	
	

	
	
	CISPR 25 or equivalent
	
	

	
	ESD:
	ISO 10605 or equivalent
	
	

	
	Ingress protection:
	EN 60529 IP67 or equivalent
	
	

	
	
	ISO 20653 IP6K9K or equivalent
	
	

	
	Climatic standard:
	ISO 16750-4 or equivalent
	
	

	
	Mechanical standard:
	ISO 16750-3 or equivalent
	
	

	
	REQUIRED FEATURES (ELECTRONIC CONTROLLER):
	
	

	
	CPU core:
	Infineon XC22xx 16 bit CPU or equivalent running at minimum 80 MHz
	
	

	
	
	minimum 768 kByte internal Flash memory, minimum 82 kByte internal RAM memory, minimum 8 kByte EEPROM memory
	
	

	
	Interfaces:
	minimum 1 x CAN, 125 kbit/s up to 1 Mbit/s
	
	

	
	
	1 x CAN bus termination configurable via connector pins
	
	

	
	Outputs:
	minimum 6 x PWM outputs or digital outputs, up to 3 A, high side switch with current measurement, overload and open load detection
	
	

	
	
	minimum 2 x PWM outputs or digital outputs, up to 3 A, high side switch with overload detection, open load detection and support for high inrush current loads
	
	

	
	
	minimum 2 x digital outputs, up to 3 A, low side switch with overload and open load detection
	
	

	
	
	minimum 6 x PVG outputs
	
	

	
	Inputs:
	minimum 4 x digital timer inputs (0.1 Hz - 10 kHz)
	
	

	
	
	minimum 2 x analog inputs, configurable in software (minimum required values: 0 - 5V / 10 V input, 0 - 25 mA input, 0 - 65 kOhm input, up to 25 mA LED control output)
	
	

	
	
	minimum 6 x analog inputs, configurable in software (minimum required values: 0 - 5V / 10 V input, 0 - 25 mA input, up to 25 mA LED control output)
	
	

	
	
	minimum 2 x analog inputs 0 - 32V
	
	

	
	Sensor supply:
	minimum 1 x sensor supply 5 V, 100 mA
	
	

	
	4.7. Angle sensor: 4 pcs/set
5.7. Angle sensor: 4 pcs/set

	
	Measuring range:
	minimum 90°. Higher measuring range is acceptable
	
	

	
	Measuring principle:
	Non-contacting
	
	

	
	Housing material:
	PBT or equivalent
	
	

	
	Width:
	up to 63 mm
	
	

	
	Height:
	up to 59 mm
	
	

	
	Length:
	up to 40 mm
	
	

	
	Weight:
	up to 0,1 kg
	
	

	
	Operating voltage range:
	minimum required range from 10V DC – 30 V DC. Higher operating voltage range is acceptable
	
	

	
	Output signal:
	0,5 – 4,5V DC
	
	

	
	Current consumption:
	up to 10 mA (at 12 V DC). Lower current consumption is acceptable
	
	

	
	Resolution:
	minimum 0,1°. Better resolution is acceptable
	
	

	
	Centre position:
	2,5 V
	
	

	
	Delay time of output signal:
	Up to 3 ms. Lower delay time is acceptable
	
	

	
	Short circuit/reverse polarity protection:
	With unlimited short circuit duration
	
	

	
	EMC:
	According to DIN 40839, or equivalent
	
	

	
	Connector type:
	3-pin AMP Superseal 1.5, or equivalent
	
	

	
	4.8. Startup

	
	Startup:
	Startup cost must be included in offer for the hydropneumatic suspension system for prototypes
	
	

	6. Rear axle steering system for prototypes: 1 set

7. Rear axle steering system for zero series: 5 sets
	6.1. Hydraulic manifold – 1 pc/set
7.1. Hydraulic manifold – 1 pc/set

	
	Length:
	up to 140 mm
	
	

	
	Width:
	up to 260 mm
	
	

	
	Height:
	up to 100 mm
	
	

	
	Weight:
	up to 9 kg
	
	

	
	Required ports and port sizes:
	Pump pressure port P. Size: G 1/2“
	
	

	
	
	Tank port T. Size G 1/2“
	
	

	
	
	Load sensing port LS. Size G 1/4“
	
	

	
	
	Load sensing port LS1. Size G 1/8“
	
	

	
	
	Cylinder port A. Size up to M18x1,5
	
	

	
	
	Cylinder port B. Size up to M18x1,5
	
	

	
	Material, surface protection:
	Housing: Steel, phosphate -plated
	
	

	
	
	Valves: zinc-plated
	
	

	
	
	Bolts: steel, zinc-plated
	
	

	
	
	Seals: NBR/FPM/PTFE or equivalent
	
	

	
	Ambient temperature range:
	minimum range from -20 °C to +60 °C. Higher temperature range is acceptable
	
	

	
	Mounting position:
	optional
	
	

	
	Operating pressure:
	minimum 250 bar. Higher operating pressure is acceptable
	
	

	
	Flow rate:
	minimum 15 l/min. Higher flow rate is acceptable
	
	

	
	Hydraulic fluid:
	Hydraulic oil to DIN 51524 Part 1 and 2, or equivalent
	
	

	
	Temperature range of hydraulic fluid:
	minimum range from -20 °C to +80°C. Higher temperature range is acceptable
	
	

	
	Viscosity range of hydraulic fluid:
	minimum from 10 mm²/S to 420 mm²/s. Higher viscosity range is acceptable
	
	

	
	Electrical connections:
	Deutsch connector DT04-2p-EP04 or equivalent
	
	

	
	Safety type:
	IP65/IP67/IP6K9K, according to DIN EN 60529 or equivalent
	
	

	
	Type of voltage:
	DC
	
	

	
	Nominal voltage/Supply voltage:
	12V
	
	

	
	6.2. Electronic controller – 1 pc/set
7.2. Electronic controller – 1 pc/set

	
	ELECTRONIC CONTROLLER – GENERAL REQUIREMENTS:
	
	

	
	Length:
	up to 150 mm
	
	

	
	Width:
	up to 100 mm
	
	

	
	Height:
	up to 50 mm
	
	

	
	Weight:
	up to 350 g
	
	

	
	Operating temperature:
	minimum range from -40 °C to +85 °C. Higher temperature range is acceptable
	
	

	
	Operating altitude:
	minimum range from 0 to 4000 m. Higher altitude range is acceptable
	
	

	
	Supply voltage:
	minimum range from 8 to 32 V. Higher voltage range is acceptable
	
	

	
	Peak supply voltage:
	minimum 40V. Higher peak supply voltage is acceptable
	
	

	
	Max. idle current:
	up to 120 mA. Lower idle current is acceptable
	
	

	
	Standby current:
	up to 1 mA. Lower standby current is acceptable
	
	

	
	Total load current:
	minimum 24 A. Higher values are acceptable
	
	

	
	CE-Mark:
	2014/30/EU or equivalent
	
	

	
	E-Mark:
	ECE-R10 rev. 4 or equivalent
	
	

	
	EMC:

	EN 13309 or equivalent
	
	

	
	
	ISO 14982 or equivalent
	
	

	
	
	CISPR 25 or equivalent
	
	

	
	ESD:
	ISO 10605 or equivalent
	
	

	
	Ingress protection:

	EN 60529 IP67 or equivalent
	
	

	
	
	ISO 20653 IP6K9K or equivalent
	
	

	
	Climatic standard:
	ISO 16750-4 or equivalent
	
	

	
	Mechanical standard:
	ISO 16750-3 or equivalent
	
	

	
	ELECTRONIC CONTROLLER - REQUIRED FEATURES:
	
	

	
	CPU core:
	Infineon XC22xx 16 bit CPU or equivalent running at minimum 80 MHz
	
	

	
	
	minimum 768 kByte internal Flash memory, minimum 82 kByte internal RAM memory, minimum 8 kByte EEPROM memory


	
	

	
	Interfaces:
	minimum 2 x CAN, 125 kbit/s up to 1 Mbit/s
	
	

	
	
	1 x CAN bus termination configurable via connector pins
	
	

	
	Outputs:
	minimum 6 x PWM outputs or digital outputs, up to 3 A, high side switch with current measurement, overload and open load detection
	
	

	
	
	minimum 2 x PWM outputs or digital outputs, up to 3 A, high side switch with overload detection, open load detection and support for high inrush current loads
	
	

	
	
	minimum 2 x digital outputs, up to 3 A
	
	

	
	
	minimum 6 x PVG outputs
	
	

	
	Inputs:
	minimum 4 x digital timer inputs (0.1 Hz - 10 kHz)
	
	

	
	
	minimum 4 x analog inputs, configurable in software (minimum required values: 0 - 5V / 10 V input, 0 - 25 mA input, 0 - 65 kOhm input, up to 25 mA LED control output)
	
	

	
	
	minimum 4 x analog inputs, configurable in software (minimum required values: 0 - 5V / 10 V input, 0 - 25 mA input, up to 25 mA LED control output)
	
	

	
	
	minimum 2 x analog input 0 - 32V
	
	

	
	Sensor supply:
	minimum 1 x sensor supply 5 V, 100 mA
	
	

	
	[bookmark: _GoBack]6.3. Startup
	
	

	
	Startup:
	Startup cost must be included in offer for rear axle steering system for prototypes
	
	



1  						             (English version of Annex 2)

