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1. PURPOSE
 
The necessary start of the wagon converter EK NSVP-24 is intended to control the start of the wagon multi-system converter - charger of SMA MGVG 3000/24 ​​wagon batteries. The unit also enables the inverter to start in the case of empty wagon batteries. The device can also be applied to other types of wagon converters.
 
2. TECHNICAL DATA
 
EC Control Unit NSVP-24:
	Rated battery voltage
(wagon and auxiliary battery voltage)
	24 V DC

	Maximum battery voltage
(wagon and auxiliary battery voltage)
	3 3.6 V

	Minimum battery voltage of the device
(if the voltage is less than the above, the device turns off)
	13-14 V

	The minimum battery voltage required to start the device
	14-15 V.

	Maximum Input Current EC NSVP-24 for SMA MGVG 3000/24 ​​and Battery Charger Charger
	8 A (fuse)

	Maximum allowable output current EC NSVP-24 according to SMA MGVG 3000/24
(SMA Power Supply MGVG 3000/24)
	6.3 A (fuse)

	The maximum input current of the included EC NSVP-24 without SMA MGVG 3000/24 and battery charger charger
	150 mA

	Maximum power consumption of the wagon battery off EC NSVP-24
(without battery charger charger)
	60 µ A

	Maximum power consumption of auxiliary battery disconnected EC NSVP-24
	60 µ A

	Maximum time to try to start from the backup battery
(time starts from power on)
	10 min


 
 
	Maximum EC Input Current NSVP-24 in Sleep Mode. The device switched off after a failed start, high voltage is present, the device is switched on remotely.
	7,6 mA

	The maximum allowable current consumption of the high voltage presence light
	10 mA

	Temperature range of operation
	- 25 ° C to + 70 ° C


 
 
EC High Voltage Detector EC NSVP-24:
	Rated clutch voltage 
	24 V DC

	Maximum switch current 
	2.5 A

	High voltage detection
	AC and DC 300 - 5000V

	High Voltage Insulation Breakthrough Voltage
	> 15 kV

	High Voltage Input Resistance
	≈2 MΏ

	Nominal voltage of high voltage cables
	3.6 / 6 kVAC and 5.4 kVDC

	High Voltage Breakthrough Voltage
cable
	> 11 kVAC

	Temperature range of operation
	- 25 ° C to + 70 ° C


 
EK NSVP-24 Auxiliary Battery Charger :
	Rated supply voltage
	24 V DC

	The maximum charging voltage of the charger
	33,6 V

	Rated battery voltage
	24 V.

	Minimum Charger Supply Voltage (If the voltage is less than the above, the charger shuts off)
	15.5-18 V.

	The minimum charging voltage of the charger required to start the charger
	18-19,5 V

	Maximum input current of the Auxiliary Battery Charger
	2.5 A

	Charger input current when maintaining a full battery
(correct batteries)
	30-100 mA

	Maximum input current of the charger off
(at supply voltage <15.5-18 V)
	400 µ A

	Maximum charge current for auxiliary batteries
	≈ 1.1 A

	Maximum Charging Voltage of Auxiliary Batteries (Ta = 20 ° C)
	≈ 28.2V (2 x 14.1V)

	Battery Maintenance Voltage (Ta = 20 ° C)
	, 2 27.24V (2 x 13.6V)

	Quick Charge Blockage Voltage
(protection against charging a faulty battery)
	< ≈ 20 V

	Maximum charge current of auxiliary battery with voltage < ≈ 20 V
	200 mA

	Charging current with auxiliary battery reverse polarity connected
(reverse polarity protection included )
	<10 mA

	Time to charge discharged auxiliary batteries up to> 80% capacity
	≈ 12 h

	Time required to discharge discharged auxiliary batteries up to 100% capacity
	≈ 24 h

	Energy efficiency of the charger when charging empty batteries
	70-85%

	Charger energy efficiency when maintaining batteries
	45-70%

	Temperature range of operation
	- 25 ° C to + 70 ° C


 
 
EC battery NSVP-24 :
	Battery number and battery connection
	Two, connected in series 

	Manufacturer
	Sonnenschein

	Type
	A412 / 12 SR

	Voltage
	12 V.

	Capacity
	1 2 Ah

	Temperature range of operation
	- 30 ° C to + 50 ° C

	The lifetime at Ta = 20 ° C
	<12 yrs.


Note: The battery charger is optimally adjusted for the specified battery type only!
 
 
EC NSVP-24:
	Maximum standby time with pre-full auxiliary batteries that can pass for 
EK NSVP-24 to be able to start a wagon converter with empty wagon batteries
	Up to 2 yrs

	Insulation resistance to housing
	> 10 M (

	The wiring of the device is made with halogen-free lines

	Meets norms
	EN 50155, EN50124, UIC MB55 0


Note: Standby time depends on ambient temperature!
3. TECHNICAL DESCRIPTION
 
 
The necessary start of the wagon converter EK NSVP-24 controls the start of the wagon converter - charger for SMA MGVG 3000/24 ​​wagon batteries. The unit starts the start of the wagon converter in the presence of the high voltage AC / DC 300-5000 V supplying the wagon converter. The device provides the ability to remotely enable switching on and constant remote signaling of the presence of high voltage. In the case of discharged wagon batteries, the device enables a successful start of the inverter by temporarily powering it from its auxiliary batteries.
 
The required start of the EC NSVP-24 wagon converter consists of the following circuits:
- control units,          
- high voltage detectors,          
- battery charger ( EK PAIA-24 / 24-1A torque accumulator battery charger ),          
- two auxiliary batteries 12V / 12Ah.          
 
The microprocessor control unit intelligently controls the start of the wagon converter, signals the current operating status during the attempt to start the converter, signals the failed start of the converter, and the condition of the wagon and auxiliary battery. One of the functions of the control unit is the optimal use of the energy of the wagon and especially the auxiliary battery, which enables the device to last up to 2 years. after the wagon battery has been discharged, it manages to conserve enough energy for at least one attempt to start the wagon converter. Other device assemblies and device batteries are connected to the control unit. A power supply from the wagon battery is supplied to the control unit to power the unit. 
The 24V supply of the SMA MGVG 3000/24 ​​wagon converter, the wagon battery voltage measurement input and the SMA MGVG 3000/24 ​​wagon start contact are also connected to the control unit of the EK NSVP-24.
The basic requirement for starting the necessary start of the wagon converter EK NSVP-24, ie starting the wagon converter is the high voltage of the converter supply and the switch for remote switching on.
The control unit starts and powers the wagon converter - charger in the following ways :
a) The wagon battery is full (battery voltage> 19V), high voltage present, remote switch on (eg remote switch on from wagon switch cabinet). The wagon converter is powered by the wagon battery and measures the voltage of the wagon battery.      
If the wagon battery voltage drops to <19V during the initial startup attempt (within the first 10 minutes of switching on), the wagon converter supply and voltage measurement of the wagon converter battery is switched to the auxiliary battery.
 
b) The wagon battery is empty (battery voltage <19V), high voltage present, remote switch on. The wagon converter is powered from the auxiliary battery and the voltage measurement is switched to the auxiliary battery.      
 
In both cases, the power from the auxiliary battery is permanently switched to the wagon battery if 10 minutes have elapsed since the unit was switched on, ie it attempted to start regardless of the success of the start. Also, the power from the auxiliary battery is transferred prematurely (before the expiration of 10 min) to the wagon battery if the voltage on the wagon battery reaches> 22V (successful start of the inverter, the correct wagon battery), and the measurement of the battery voltage if the voltage on the wagon battery reaches> 20-21. 5V. After switching on, the device will only attempt to start once from the auxiliary battery once. To retry, the high voltage switch or the remote switch for min. 30s turn you on again.
 
If a high voltage is present and the remote switch is switched on in the following cases, the unit can switch off on its own, ie go into sleep mode or disable start-up from an auxiliary battery (saving energy on batteries and protecting batteries from destruction):
a) The device switches itself off (sleep mode) after 1 min of operation if the battery voltage <18V and the auxiliary battery voltage <19.5V are used for energy saving, battery protection.      
b) The unit shuts off (sleep mode) after 1 min from the failed start of the wagon converter (10 min after switching on, wagon battery voltage <18V).      
c) The device prevents the start of the inverter from the auxiliary battery in case of an empty auxiliary battery (auxiliary battery voltage <19,5V)       
 
With microprocessor control, the device has a parallel safety start control unit from an auxiliary battery, which if the voltage on the wagon battery> 22-23V switches off the supply of the wagon converter from the auxiliary battery, and if the voltage on the wagon battery> 20-21,5V switches the measurement of battery voltage to the measurement of the voltage of the wagon battery. The safety assembly is protection against failure in the microprocessor control of the device. Also, in the event of a microprocessor control malfunction or a failure of the auxiliary battery charger and empty or defective auxiliary batteries, the device enables the inverter to start normally from the wagon battery. Provided that the wagon battery is sufficiently charged.
 
High voltage presence detector of wagon inverter detects the presence of alternating or direct high voltage in the range from 300 to 5000 V. The detector connects to the control unit from the low voltage side and switches on or off the power supply of the control unit and the high voltage presence warning lights. On the high voltage side, the detector connects to the high voltage wagon installation after the fuse and disconnector. For the purpose of testing the wagon converter, it is possible to force the high-voltage detection by pressing the pushbutton S1 of the control unit.
 
The auxiliary battery charger optimally charges and maintains always full auxiliary batteries. The charger charges the auxiliary battery with energy from the wagon battery. After the wagon battery has been discharged to a voltage < 15.5-18 V, the charger shuts off and back on after the wagon battery has been charged to a voltage > 18-19.5 V.
The charger has protection against the connection of reverse polarity batteries, the protection against charging a faulty battery, and the connection of reverse voltage power supplies. The charger measures the temperature of the environment in which it is (together with the battery), temperature compensates for the voltage of the battery member with that temperature, which allows the batteries to be charged over a wide range of ambient temperatures. The charger is set to optimally charge the batteries specified in the technical data, thus providing a long battery life of up to a maximum of 12 years. at an ambient temperature of 20 ° C. The charger's power is connected to the control unit and the charger's output to auxiliary batteries. 
 
Description, function of connectors, pushbuttons and signal LEDs for the necessary start of the wagon converter 
EK NSVP-24:
 
Control unit connectors:
	Connectors
	Function description and contact description

	X1
	Power supply from the wagon battery (power supply EC NSVP-24)
1. +24 V
2. 0 V
3. Armor / case

	X2
	SMA MGVG 3000/24 ​​wagon battery voltage measurement
1. +24 V
2. 0 V
3. Armor / case

	X3
	High voltage detector
1. +24 V
2. 0 V
3. +24 V return

	X4
	Power supply for SMA MGVG 3000/24 ​​charger inverter
1. +24 V
2. 0 V
3. Armor / case

	X5
	EK NSVP-24 Wagon Inverter Necessary Start Switch
1. Contact 1/2, + 24V high signal presence light 
voltage (max. 10mA)
2. Contact 2/2
3. Armor / case

	X6
	Start switch MGVG 3000/24
1. Contact 1/2
2. Contact 2/2
3. Armor / case

	X7
	Auxiliary battery
1. +24 V
2. 0 V

	X8
	Auxiliary battery charger power supply
1. +24 V
2. 0 V


 
Auxiliary Battery Charger Connector:
	Connectors
	Function description and contact description

	X1
	1. +24 V Power Charger
2. 0 V Charging the charger
3. +24 V backup battery
4. 0 V backup battery
5. DO NOT CONNECT
6. DO NOT CONNECT


 
High-voltage detector connector and lines:
	Connectors
	Function description and contact description

	X1
	1. +24 V power 
2. 0 V 
3. +24 V output

	High voltage lines
	1. + / L 300-5000 V
2. - / N 0 V


 
Control unit pushbutton:
	Push button
	Function description and contact description

	S1
	Pressed: Forced bypass of high voltage detector


 
Description of the functions of the signal LEDs, the state of emergency start of the wagon converter 
EK NSVP-24:
	ICE
	Function description

	V36
	On: Power supply present, high voltage present, device turned on.

	V27
	On: Wagon battery voltage level measurement switched to auxiliary battery.

	V42
	Illuminated: Inverter start-up from auxiliary battery, empty wagon battery.
Blinking: Inverter start failed, wagon battery empty.

	V45
	Illuminated: Discharged auxiliary battery.
Blinking: Discharged wagon battery and auxiliary battery.

	V19
	On: Auxiliary battery fully charged> 90% (battery charger located)


Note: When turning on the V42 and V45, the first 4s will flash and indicate the start of the device!
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