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The solution for Electric Vehicle OBC/DC-DC Testing System
Overview

Introduction

The Electric Vehicle BOBC&DC/DC Testing System (hereinafter referred to as "the system") is a system solution designed by Actionpower for testing On-Board Charger (OBC) and DC-DC converters, primarily used to verify whether the input/output characteristics of OBC and DC-DC converters meet requirements. The grid simulator and DC power source feature parallel expansion interfaces to accommodate testing of various power levels of test specimens.

Throughout the testing process, the system conducts procedural tests according to pre-selected test items, automatically records test data and waveforms, analyzes data, and generates reports with a single click. This fully automated testing significantly enhances testing efficiency, saving time and reducing costs for testing organizations and equipment manufacturers.

The system can simulate testing scenarios including OBC charging status, OBC inversion status, DC-DC electrical performance, and protection tests.
Solution 
The schematic diagram of the principle is as follows:
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Clarification
This system can simulate testing scenarios including OBC charging status, OBC inversion status, DC/DC electrical performance, and protection tests. The host computer achieves control of system equipment and test specimens' start-stop timing sequence, as well as data collection and analysis.

OBC charging status: Regenerative AC power supply simulates AC input of the charging station, bi-directional DC power supply (High voltage) simulates the load of the battery pack, DC electronic load(Low voltage) simulates low-voltage components during charging operation, and auxiliary power supply simulates waking up OBC&DC-DC.

OBC inversion status: Bi-directional DC power supply (High voltage) simulates battery pack output, and regenerative AC power supply simulates AC grid.

DC/DC forward/reverse operation: Bi-directional DC power supply (High voltage) simulates high-voltage components, and DC electronic load (Low voltage) simulates low-voltage components.

Note: This system adopts an open architecture. Based on the existing system configuration, additional test items can be added according to user requirements. Other equipment and software can also be added to complete tasks such as OBC interaction with charging stations, OBC interaction with the vehicle, and charging stand tests.

Feature
 The features of the OBC/DCDC offline testing system.
Meets the testing needs for OBC charging/discharging and DC/DC while balancing signal-level testing and power-level testing. 

The grid simulator and electronic load are integrated source and load into a single unit, simplifying system configuration. 

Benefiting from a high-power density of 20kVA/3U for AC and 30kW/3U for DC, significantly improving space utilization. 

The testing software is open and user-friendly, independent of specific vendors. Users can customize templates, manage permissions, and maintain strong commercial confidentiality. 

One-click report generation facilitates efficient data output and integration with other enterprise data systems, avoiding information silos. 

Built-in parallel switches and automatic single/three-phase conversion prevent mis-operations and enhance testing system compatibility. 

The RLC load function enables off-grid testing, supporting V2G, V2L, V2H, and other tests.

 Technical breakthrough

Oscilloscope Triggering - In automated testing systems, the host computer can record waveforms according to the triggering capabilities of the oscilloscope.
Oscilloscope Cursor Fine Adjustment - In automated testing systems, during protection tests, or when voltage or current experiences sudden rises or drops, precise X-coordinate information can be determined based on the given Y-coordinate information.
Test Specimen Waveform Preview and Analysis - In automated testing systems, while the test specimen has waveform preview capabilities, it lacks waveform analysis capabilities. After transferring data to the host computer via CAN communication, the host computer can perform detailed waveform analysis.
 Supports the latest standard testing requirements
 Testing conditions are authentic, accurately reflecting standard definitions
 Equipment has the capability for parallel operation with the same model, facilitating future expansion
 Customization according to specific requirements is achievable
 Supports customization of test items
 Supports setting protection limits for the tested products
 Supports both manual and automatic test process functionalities
 Self-diagnostic function available; the system performs self-checks on all devices upon power-up and reports their status
 Provides data and fault feedback
 Automatically generates PDF or Word reports based on test results
 Can integrate with customer-selected testing instruments
 Includes hierarchical management of operator permissions
 Supports communication interfaces: GPIB, LAN, USB, RS232, etc.

Test regulation

Regulation followed

	No.
	Regulation
	Description

	OBC-DCIDC Product Reference Standard

	
	GB/T 40432-2021
	Conductive on-board charger for electric vehicles

	
	GB/T 24347-2021
	DC/DC converter for electric vehicles

	
	GB/T 36457.2-2017
	Interoperability test specifications of electric vehicle conductive charging -- Part 2: Vehicle

	
	QC/T 895-2011
	On-board conductive charger for electric vehicles


Test item followed
	Test item
	Method/Test step
	Equipment

	Input voltage, frequency range, high-voltage output range, max current, max power capacity
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles4.2.1
	AC source / High-voltage DC load

	Input current limit
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles
	AC source / High-voltage DC load

	inrush starting current
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles
	AC source / High-voltage DC load

	DC output voltage limiting characteristics
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 4.2.3
	AC source / High-voltage DC load

	DC output current limiting characteristics
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 4.2.4
	AC source / High-voltage DC load

	DC output power limiting characteristics
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 4.2.5
	AC source / High-voltage DC load

	AC power factor
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 4.2.11
	AC source / High-voltage DC load

	Output overshoot
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 4.2.9
	AC source / High-voltage DC load

	DC output voltage error test (output voltage accuracy)
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 4.2.6
	AC source / High-voltage DC load

	DC output current error test (output current accuracy)
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 4.2.7
	AC source / High-voltage DC load

	Output load dump
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 4.2.10
	AC source / High-voltage DC load

	Output voltage ripple coefficient
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 4.2.8
	AC source / High-voltage DC load/ Scope

	charging efficiency
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 4.2.12
	AC source / High-voltage DC load/ Power meter

	line regulation
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 4.2.1
	AC source / Power meter

	Connection validation test
	Following GB/T 36457.2-2017 Interoperability test specifications of electric vehicle conductive charging -- Part 2: Vehicle 6.3.2.2
	AC source / Scope

	Charging readiness test
	Following GB/T 36457.2-2017 Interoperability test specifications of electric vehicle conductive charging -- Part 2: Vehicle 6.3.2.3
	AC source / Scope

	Startup and charging phase testing
	Following GB/T 36457.2-2017 Interoperability test specifications of electric vehicle conductive charging -- Part 2: Vehicle 6.3.2.4
	AC source / Scope

	Normal charging completion test
	Following GB/T 36457.2-2017 Interoperability test specifications of electric vehicle conductive charging -- Part 2: Vehicle 6.3.2.5
	AC source / Power meter

	Charging connection control timing test
	Following GB/T 36457.2-2017 Interoperability test specifications of electric vehicle conductive charging -- Part 2: Vehicle 6.3.3
	AC source / Power meter

	Switch S3 disconnects the test
	Following GB/T 36457.2-2017 Interoperability test specifications of electric vehicle conductive charging -- Part 2: Vehicle 6.3.4.1
	AC source / Power analyzer

	CC break test
	Following GB/T 36457.2-2017 Interoperability test specifications of electric vehicle conductive charging -- Part 2: Vehicle 6.3.4.2
	AC source / Power meter

	CP interrupt test
	Following GB/T 36457.2-2017 Interoperability test specifications of electric vehicle conductive charging -- Part 2: Vehicle 6.3.4.3
	AC source / Scope

	CP PWM duty cycle change test
	Following GB/T 36457.2-2017 Interoperability test specifications of electric vehicle conductive charging -- Part 2: Vehicle 6.3.5.1
	AC source / Power meter

	CP PWM duty cycle overrun test
	Following GB/T 36457.2-2017 Interoperability test specifications of electric vehicle conductive charging -- Part 2: Vehicle 6.3.5.2
	AC source / Power meter

	CP PWM frequency boundary test
	Following GB/T 36457.2-2017 Interoperability test specifications of electric vehicle conductive charging -- Part 2: Vehicle 6.3.5.3
	AC source / Power meter

	CP loop boundary voltage test
	Following GB/T 36457.2-2017 Interoperability test specifications of electric vehicle conductive charging -- Part 2: Vehicle 6.3.6.1
	AC source / Power meter

	CC loop boundary resistance test
	Following GB/T 36457.2-2017 Interoperability test specifications of electric vehicle conductive charging -- Part 2: Vehicle 6.3.6.2
	AC source / Power meter

	Weighted efficiency
	Following GB/T 24347-2021 DC/DC converter for electric vehicles 4.2.1
	High-voltage DC source / Low-voltage DC load / Power meter

	Rated power
	Following GB/T 24347-2021 DC/DC converter for electric vehicles 4.2.2
	High-voltage DC source / Low-voltage DC load / Power meter

	Voltage control error
	Following GB/T 24347-2021 DC/DC converter for electric vehicles 4.2.3.1
	High-voltage DC source / Low-voltage DC load / Power meter

	Current control error
	Following GB/T 24347-2021 DC/DC converter for electric vehicles 4.2.3.2
	High-voltage DC source / Low-voltage DC load / Power meter

	Overshoot and recovery time
	Following GB/T 24347-2021 DC/DC converter for electric vehicles 4.2.4
	High-voltage DC source / Low-voltage DC load / Scope

	Output voltage ripple coefficient
	Following GB/T 24347-2021 DC/DC converter for electric vehicles 4.2.6
	High-voltage DC source / Low-voltage DC load / Scope

	DC/DC short-term low-voltage overvoltage test
	Following GB/T 24347-2021 DC/DC converter for electric vehicles 4.3.2
	High-voltage DC source/ Low-voltage DC load/ Power meter

	DC/DC long-term high-voltage overvoltage test
	Following GB/T 24347-2021 DC/DC converter for electric vehicles 4.3.1
	High-voltage DC source/ Low-voltage DC load / Power meter

	DC/DC long-term high-voltage undervoltage input
	Following GB/T 24347-2021 DC/DC converter for electric vehicles 4.3.1
	High-voltage DC source/ Low-voltage DC load / Power meter

	Static current
	Following GB/T 24347-2021 DC/DC converter for electric vehicles 4.2.5
	Low-voltage DC auxiliary power supply / 61/2 digit multimeter

	Input overvoltage protection
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 4.3.1
	AC source/ High-voltage DC load/ power meter

	Input undervoltage protection
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 4.3.1
	AC source/ High-voltage DC load/ power meter

	Output overvoltage protection
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 4.3.3
	AC source/ High-voltage DC load/ power meter

	Output undervoltage protection
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 4.3.3
	AC source/ High-voltage DC load/ power meter

	Over temperature protection
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 4.3.5
	AC source/ High-voltage DC load/ power meter

	Output short-circuit protection before startup
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 5.4.4.1
	AC source/ High-voltage DC load/ power meter

	Output short-circuit protection during operation
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 5.4.4.2
	AC source/ High-voltage DC load/ power meter

	High voltage input overvoltage test
	Following GB/T 24347-2021 DC/DC converter for electric vehicles 5.4.1
	High-voltage DC source / Low-voltage DC load / Power meter

	High voltage input undervoltage test
	Following GB/T 24347-2021 DC/DC converter for electric vehicles 5.4.1
	High-voltage DC source / Low-voltage DC load / Power meter

	Output overvoltage test
	Following GB/T 24347-2021 DC/DC converter for electric vehicles 4.3.2
	High-voltage DC source / Low-voltage DC load / Power meter

	Output undervoltage test
	Following GB/T 24347-2021 DC/DC converter for electric vehicles 4.3.2
	High-voltage DC source / Low-voltage DC load / Power meter

	Over temperature protection
	Following GB/T 24347-2021 DC/DC converter for electric vehicles 4.3.4
	High-voltage DC source / Low-voltage DC load / Power meter

	Output short-circuit protection before startup
	Following GB/T 24347-2021 DC/DC converter for electric vehicles 5.4.3.1
	High-voltage DC source / Low-voltage DC load / Power meter

	Output short-circuit protection during operation
	Following GB/T 24347-2021 DC/DC converter for electric vehicles 5.4.3.2
	High-voltage DC source / Low-voltage DC load / Power meter

	Voltage range, frequency, DC input voltage range
	AC side following GB_T 40432-2021 Conductive on-board charger for electric vehicles A.1.1.1
DC side following GB_T 40432-2021 Conductive on-board charger for electric vehicles A.1.2.1
	AC source/ High-voltage DC source/ Power meter

	AC output load dynamic response
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles A.1.1.4
	AC source/ High-voltage DC source/ Power meter

	AC output voltage waveform distortion rate
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles A.1.1.5
	AC source/ High-voltage DC source/ Power meter

	AC output DC component
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles A.1.1.6
	AC source/ High-voltage DC source/ Power meter

	Inversion efficiency
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles A.1.1.7
	AC source/ High-voltage DC source/ Power meter

	No-load loss
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles A.1.1.8
	AC source/ High-voltage DC source/ Power meter

	AC output capability with non-linear loads
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles A.1.1.9
	AC source/ High-voltage DC source/ Power meter

	AC output overload capability
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles A.1.1.10
	AC source/ High-voltage DC source/ Power meter

	DC input overvoltage protection
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles A.1.2.1
	AC source/ High-voltage DC source/ Power meter

	DC input undervoltage protection
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles A.1.2.1
	AC source/ High-voltage DC source/ Power meter

	Short-circuit protection before startup
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles A.2.3.2.1
	AC source/ High-voltage DC source/ Power meter

	Short-circuit protection during operation
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles A.2.3.2.2
	AC source/ High-voltage DC source/ Power meter

	AC output overcurrent protection
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles A.1.2.3
	AC source/ High-voltage DC source/ Power meter

	Contact current
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 5.5.1
	Safety tester

	Insulation resistance
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 5.5.3
	Safety tester

	Dielectric strength
	Following GB_T 40432-2021 Conductive on-board charger for electric vehicles 5.5.2
	Safety tester

	Input voltage fluctuation
	Following QC/T 895, On-board conductive charger for electric vehicles
	AC source/ DC source/ Power meter

	Input frequency fluctuation
	Following QC/T 895, On-board conductive charger for electric vehicles
	AC source/ DC source/ Power meter

	Input max current
	Following QC/T 895, On-board conductive charger for electric vehicles
	AC source/ DC source/ Power meter

	Leakage current
	Without turning on the device, connect a milliampere ammeter (analog type) in series with the path of the ground wire. Apply mains power to the AC input L/N, and directly read and record the value from the meter.
	milliampere ammeter

	inrush starting current
	Following QC/T 895, On-board conductive charger for electric vehicles
	AC source/ DC source/ Power meter

	Power factor
	Following QC/T 895, On-board conductive charger for electric vehicles
	AC source/ DC source/ Power meter

	Output voltage range
	Following QC/T 895, On-board conductive charger for electric vehicles
	AC source/ DC source/ Power meter

	Load regulation
	Following QC/T 895, On-board conductive charger for electric vehicles
	AC source/ DC source/ Power meter

	Rated output power
	Following QC/T 895, On-board conductive charger for electric vehicles
	AC source/ DC source/ Power meter

	Output voltage error
	Following QC/T 895, On-board conductive charger for electric vehicles
	AC source/ DC source/ Power meter

	Output current error
	Following QC/T 895, On-board conductive charger for electric vehicles
	AC source/ DC source/ Power meter

	Charging efficiency
	Following QC/T 895, On-board conductive charger for electric vehicles
	AC source/ DC source/ Power meter

	Output ripple current system
	Following QC/T 895, On-board conductive charger for electric vehicles
	AC source / High-voltage DC source / Scope

	Output ripple voltage system
	Following QC/T 895, On-board conductive charger for electric vehicles
	AC source / High-voltage DC source / Scope

	Output response time
	Following QC/T 895, On-board conductive charger for electric vehicles & GB/T 18487.1-2023 Electric vehicle conductive charging system - Part 1: General requirements 
	AC source / High-voltage DC source / Scope

	Input overvoltage protection 
	Following QC/T 895, On-board conductive charger for electric vehicles
	AC source/ DC source/ Power meter

	Input undervoltage protection 
	Following QC/T 895, On-board conductive charger for electric vehicles
	AC source/ DC source/ Power meter

	Output overvoltage protection
	Following QC/T 895, On-board conductive charger for electric vehicles
	AC source/ DC source/ Power meter

	Output undervoltage protection
	Following QC/T 895, On-board conductive charger for electric vehicles
	AC source/ DC source/ Power meter

	Short-circuit protection
	Following QC/T 895, On-board conductive charger for electric vehicles
	AC source/ DC source/ Power meter

	Overtemperature protection
	Following QC/T 895, On-board conductive charger for electric vehicles
	AC source/ DC source/ Power meter

	Input voltage range
	Input voltage range: Output full power and derating curve subject to negotiation.--Customization
	DC source/ Power meter


Software
4.1 Overview
Action 2020 Industry Solution Integrated development environment, applicable to various industries: manufacturer R&D testing, system integration, production line automated testing, testing agency verification testing, etc. 

Providing virtual control panels for equipment, visually displaying the operation status of each device.
4.2 Feature

	Device management
	 Support for ATE integrated equipment registration

 Ability to add, delete, and publish various types of devices

 Equipped with one-click device diagnosis function

 Ability to set source-load type of combinations

 Support for hardware configuration import and export

 Ability to perform system hardware replication

	Test case services
	 Drag-and-drop for complex test item editing

 Compilation checks for test case

 Highlighting of compilation and simulation errors

 Support for importing and exporting test items via Excel

	Test program services
	 Integration of standards, product testing, and inspections through test case combination
 Support for compliance checks
 Highlighting of compilation and simulation errors

 Support for importing and exporting test items via Excel

	Solution services
	 One-click to start testing
 Highlighted execution items
 Quick display of PASS/FAIL results
 Automatic adaptation of EUT parameters

	Test report service
	 Customization of report style and content
 Support for importing Word templates
 Automatically adapting template to fill in test data and generate reports

	Statistical Analysis Services
	 Test data analysis and statistics
 Built-in selection of statistical rules
 Daily, monthly, yearly reports
 Reserved MES push interface

	Multi-user login
	To meet the software permission management requirements of customers, different interface levels are set up for testing, R&D, production line, and other positions, including operator, programmer, and administrator levels, providing more flexible operation and easier management.

	User-friendly operation
	 User-friendly operating interface, making operations easy and the interface friendly. During testing, the status of running steps is clearly visible, with real-time display of current and voltage curves. The testing process data is very intuitive, and specific values can be viewed through the data box.

 Test waveform can be exported as image files, making it convenient for writing test reports and other purposes.

 It supports multi-channel display, requiring only one workstation to control the operation of multiple devices, allowing real-time monitoring of data from each device.



	Multiple editing
	Three editing interfaces are provided, namely CAN Data, MODBUS Data, and Step Management.
 For CAN Data, it supports direct import of dbc files into CAN data files, and allows for content editing. Different CAN data files can be configured for different products.

 For MODBUS Data, it supports functional expansion. By editing or importing MODBUS data protocols, data from environmental chambers, salt spray chambers, and other equipment can be fed back to the TAS platform for real-time monitoring and control.

 For Step Management, it supports up to 9999 steps, meeting the maximum requirements for complex testing processes. The diverse types of steps also provide users with different testing methods.

	Efficient system management
	 File management, testing data path interface support querying test reports and testing data from the local database, facilitating data recording for production, maintenance, and debugging, and making it convenient for problem tracing. Additionally, it can be integrated with the factory MES system to meet customers' needs for data query and report printing anytime and anywhere.

 User management can be assigned different levels of access to meet the usage requirements of various positions such as production, process, and research and development.

 System settings can set system protection values, record interval times, etc., to provide a safe and convenient user experience.

	Customizing Reports
	 At the end of system test, the test items and results will be displayed, making it convenient for users to view the test results at the end of each test without having to check local record files or records stored in the MES system.

 A report will be automatically generated at the end of each test, and users can customize the format of the report.
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Specification
	Item
	Function
	Feature
	Provider

	PRE20 Series

Regenerative grid simulator
	Simulating AC power grid or AC electrical equipment; 

Meets OBC (On-Board Charger) charge and discharge test requirements;

Meets OBC reverse inversion load test requirements.
	6 - 20kVA/450V/35A/3U/0.01~200Hz

Capable of 1/3-phase operation, with independently adjustable three-phase voltages and adjustable phase angle.
	Actionpower

	Bidirectional DC power supply(High-voltage)
	Capable of simulating battery characteristics to meet OBC charging and discharging requirements;

Simulate characteristics of other types of loads;

Provide power supply for DC-DC converters.
	15 - 30kW/2000V/3U

Source/load integrated
	Actionpower

	Programmable DC electronic load
	DC/DC Test DC load
	15 - 30kW/80V/667A/3U
	Actionpower

	Software Action2020ATS
	Software
	OBC/DC-DC Software
	Actionpower

	Power analyzer
	Efficiency, power measurement

Power quality analysis

Voltage, current error measurement
	/
	/

	Current sensor
	Input current measurement
	/
	/

	Current sensor
	OBC output current measurement
	/
	/

	Safety tester
	Dielectric strength, grounding impedance, insulation impedance
	/
	/

	Scope
	Ripple testing, voltage, current waveform recording
	/
	/

	High voltage differential probe
	Scope voltage acquisition
	/
	/

	Current probe
	Scope current acquisition
	/
	/

	Computer
	Testing system control unit
	Measurement and control system computer
	/

	61/2 Multi-meter
	Testing static current
	/
	/

	DC low voltage auxiliary power supply
	Low-voltage auxiliary power and low-voltage signals
	/
	/

	CAN
	Communicating with the product
	/
	/

	Ethernet switch
	Establishing communication networks
	/
	/

	42U cabinet
	Source and load device installation
	/
	Actionpower

	42U cabinet
	Centralized control installation
	/
	Actionpower

	Signal generator
	CC, CP signal input
	60Mhz/14bits
	/

	Temperature chamber
	Temperature testing
	/
	/

	PDU
	System power distribution
	/
	Actionpower

	Detection and analysis unit
	Signal switching, detection, function selection
	/
	Actionpower


6

A1
A2

Power analyzer
Regenerative AC power supply
BAT-
OBC/DC-DC
A3

12V wake-up voltage
CP Pulse
Scope
CP
CC
L1
L2
L3
BAT-
LV+
LV-
Multimeter
A4
Auxiliary signal source
DC electronic load(Low voltage)
Bidirectional DC power supply(High voltage)
Auxiliary power supply
CAN
Temperature chamber
Communication&control
Host PC
BAT+
Safety compliance tester



