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ABSTRACT 

 

This paper presents an Electric Vehicle Simulator (EV Simulator) designed  as a 

hardware product to test and evaluate different states of EVSE (Electric  Vehicle 

Supply Equipment), The EV Simulator is a hardware device that allows  users to 

simulate various states of an EVSE, including State A, B,C and E, as defined  by 

J1772 standards. 

 

The EV Simulator is a valuable tool for EVSE  manufacturers, as it  allows them  

to test and optimize their  products before they are  deployed finally  in the  field.  

Additionally, the EV Simulator can be used by researchers to evaluate the impact  

of different charging states on the performance and interoperability of EVSE. 
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CHAPTER I 

1. INTRODUCTION 

 

1.1 INTRODUCTION  

The EVSIM is a compact EVSE tester designed for installers to test Level 1 or Level 

2 EVSE installations even in the absence of a vehicle. The device can be used  either 

as a  standalone  tool  or in  combination with a  Digital  Volt  Meter  (DVM)  and/or 

oscilloscope to confirm proper operation and identify any issues with the EVSE.This 

tool  provides a  convenient  and  efficient  way to  verify the functionality of  EVSE 

installations without the need  for a vehicle  to be present,  making it a very essential 

resource for installers and electric vehicle enthusiasts alike. 

 

1.1.1 MOTIVATION 

An EV simulator provides a cost-effective and flexible platform to test and improve 

EVSE technologies before implementing them in the real world. By building an EV 

simulator, we can  contribute  to  the  growth  and  advancement of electric  vehicle 

charging infrastructure, making EVs more  accessible and convenient  for everyone. 

1.1.2 OBJECTIVES 

 To provide both manual and remote control of the various states, the EVSI(Electric 

Vehicle Simulator)  will be  equipped with both  high - quality  toggle switches  for 

manual control and an Ethernet relay module for remote  control. 

 

The  Ethernet  relay module will allow for remote access and control of the EVSIM 

from a computer or other electronic  device with an Ethernet  connection, providing 

convenient and flexible access to the simulator.  Additionally,  a power supply  unit  

that is suitable  for the Ethernet  relay  module's  supply voltage will be used to read  

ensure reliable and  stable power  delivery.  In addition to remote  control, the  high-

quality toggle switches will allow for easy manual control of the EVSIM, providing  

a physical interface for operators to interact  with the  simulator. By combining both 

manual and remote control options, the EVSIM will be a versatile and user-friendly 

tool for testing and evaluating EVSE equipment. 
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1.1.3 SCOPE OF WORK 

1. Research and analysis of EVSE standards: This would involve conducting a 

thorough review of J1772 standards for EVSE and identifying the different 

states that need to be tested. 

2. Design of EV simulator: Based on the research and analysis, the EV 

simulator's design would be created, including the manual and remote control 

systems, circuitry, and components. 

3. Procurement of components: The required components would be procured for 

the construction of the EV simulator, such as the Ethernet relay module, 

toggle switches, power supply unit, and other electrical and electronic 

components. 

4. Construction and assembly: The EV simulator would be constructed and 

assembled according to the design specifications, including wiring, testing, 

and integration of the different components. 

5. Testing and calibration: The EV simulator would be thoroughly tested and 

calibrated to ensure that it meets the J1772 standards and performs optimally 

in the various states. 

6. Documentation and reporting: The project would be documented, including 

schematics, diagrams, and operational manuals, and a report would be 

generated outlining the construction process and testing results. 

 

Overall, building an EV simulator requires expertise in electrical and electronic 

engineering, as well as knowledge of EVSE standards and testing procedures. A 

successful project would result in a reliable and versatile tool for testing and 

evaluating EVSE equipment, contributing to the growth and advancement of electric 

vehicle charging infrastructure. 
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1.2 ORGANIZATION OF THESIS 

 

I. Introduction 

  

 Overview of the importance of electric vehicle charging infrastructure 

 Background on EVSE standards and testing 

 Statement of the problem: The need for an EV simulator to test EVSE 

equipment 

 

II. Literature Review 

 

 Overview of EVSE technology and J1772 standards 

 Review of previous studies on EVSE testing and evaluation 

 Discussion of the limitations of existing EVSE testing methods 

 

 

 

III. Methodology 

  

 Description of the EV simulator design 

 Discussion of the components used, including the Ethernet relay module, 

toggle switches, and power supply unit 

 Explanation of the testing procedures and calibration methods 

 

IV. Results 

  

 Presentation and analysis of the data obtained from testing the EV simulator 

 Discussion of the simulator's performance in the different states (A, B, C, and 

E) 

 Comparison of the EV simulator to existing testing methods 

 

V. Conclusion 

  

 Summary of the findings and their implications 

 Discussion of the potential applications of the EV simulator in the EVSE 

industry 

 Limitations of the study and suggestions for future research 

 Overall, this thesis would provide a comprehensive evaluation of the EV 

simulator, including its design, testing procedures, and performance in 

different states. It would also contribute to the existing knowledge on EVSE 

testing and evaluation methods and provide valuable insights for the 

development of future testing technologies. 
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                                       CHAPTER II 

2. PROJECT DESCRIPTION 

 

2.1 OVERVIEW OF PROJECT  

In this part of the paper, I will go through the important standards and important 

topics required to be understood before understanding what the EVsim working so 

that we can understand the use case. 

2.2. MODULES OF THE PROJECT 

I will be conducting an in-depth analysis of the SAE J1772 connector pin properties, 

with a focus on the Control Pilot (CP) pin and its role in switching between different 

states during charging. 

 

 Additionally, I will examine the various current standards supported by the EVSE 

through the use of Pulse Width Modulation (PWM) protocol, and how the CP pin 

plays a critical role in communicating these standards to the vehicle.  

 

Furthermore, I will delve into the functionality of the proximity pin, which is used to 

detect the presence of a vehicle and communicate with the EVSE to initiate charging.  

Through this analysis, I aim to gain a comprehensive understanding of the intricate 

workings of the EVSE and its communication protocols. 

 

2.1.1 SAEJ1772 (PROPERTIES) 

Here we can get a deeper understanding of how a charger works and the various pins 

involved in the charging. 

 

The J1772-2009 connector is designed for systems with 120 V or 240 V such as 

those used in North America and Japan. It is 43mm and has 5 pins as mentioned 

below. 
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                                            TABLE 1 – PIN PROPERTIES 

 

                                          
                                             Figure (1) (Connector Pins) 
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2.1.2 CHARGING STANDARDS 

These are the publicly available standards used in charging, we will be developing an 

EVsim for an AC Level 2 charger with the specifications mentioned below: 

 

 

                  TABLE 2 – AC CHARGING STANDARDS 

 

 

 

                 TABLE 3 – DC CHARGING STANDARDS 
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As per the NEC article 625.41, the branch circuit rating for an Electric Vehicle 

Supply Equipment (EVSE) must be a minimum of 125% of its maximum 

continuous current. In the SAE J1772 standard document's Appendix M, it is 

mentioned that a third AC charge method was considered for light vehicles but not 

implemented. However, for heavy and industrial vehicles, the responsibility was left 

to the SAE J3068 Medium and Heavy-Duty Vehicle Conductive Charging Task 

Force Committee. This committee allows the J1772 protocol to be used at 400 VAC 

or less and requires a newer LIN protocol above 400 VAC. LIN is recommended for 

all voltages. J3068 uses the Type 2 (Mennekes connector) and can supply up to 166 

kW of power. The J1772 AC Level 3 mode, using single-phase power, could have 

provided up to 96 kW at a nominal voltage of 240 VAC and a maximum current of 

400 A. However, this power level is closer to what J3068 implemented a decade 

later at up to 600 VAC. 

 

 

 

2.1.3 SAFTEY 

 

The SAE J1772 standard has implemented various safety measures to ensure safe 

charging even in wet conditions. The connector pins are isolated inside the connector 

when mated, providing no physical access to the pins. Additionally, J1772 

connectors do not have any power at the pins when not mated and only energize 

when commanded by the vehicle. 

The proximity detection pin, which is connected to a switch in the connector release 

button, is responsible for stopping the vehicle from drawing current when the release 

button is pressed. When the connector is being removed, the shorter control pilot pin 

disconnects first, causing the EVSE to drop power to the plug. This prevents the 

power pins from being disconnected under load, which can cause arcs and shorten 

their life. Lastly, the ground pin is longer than the other pins, ensuring that it 

disconnects last. 
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2.1.4 SIGNALING 

 

The SAE J1772 signaling protocol is designed for a specific load cycle involving 

multiple phases. The charging cycle begins with the power supply signaling the 

presence of AC input power.  

 

The vehicle recognizes the plug through a proximity circuit that prevents driving 

with the kill switch. The Control Pilot (CP) functions are activated and the input 

devices detect the connected electric vehicle (PEV). The power supply informs the 

PEV that it is ready to supply power and determines the ventilation requirements of 

the PEV. 

 

The current power given to the PEV and the PEV controls the energy flow. The PEV 

and feeders continuously monitor the continuity of the protective ground and load 

continues as determined by the PEV. Charging can be interrupted by removing the 

plug from the vehicle.  

 

Specifications were first described in the 2001 version of SAE J1772 and later in IEC 

61851-1 and IEC TS 62763:2013. The charging station supplies 12 V to the control 

pilot (CP) and proximity pilot (PP) controller, which measures voltage differences. 

This protocol does not require integrated circuits, making SAE J1772 robust and 

operational in temperatures from -40°C to 85°C. 

 

 

 

 
                                         Figure (2) (PCB CIRCUIT) 
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2.2 CP PILOT FUNCTIONING 

 

The SAE J1772 control pilot circuit is responsible for starting the charging cycle. 

The charging station emits a 1 kHz square wave on the Control Pilot line, which is 

connected to vehicle ground via a resistor and diode.  

 

If the CP-PE circuit is open, the live wires of the charging station remain open. 

However, if the circuit is closed, the charging station can check the operation of the 

protective earth. 

 

 A vehicle can request a specific charging function by adjusting the resistance 

between the CP and PE pins. For example, 2.7 kΩ indicates a Mode 3 compliant 

vehicle that does not require charging, 880 Ω indicates the vehicle is ready to charge, 

and 240 Ω requires ventilated charging, which requires ventilating the charging area.  

 

The charging station responds by checking the voltage range of the CP-PE circuit. 

The SAE J1772 standard CP-PE circuit examples show that the circuit is 

permanently connected to the vehicle side through a 2.74kΩ resistor, resulting in a 

voltage drop from 12V to 9V when the cable is connected to the charging station.  

 

The vehicle activates charging by adding a parallel 1.3kΩ resistor, dropping the 

voltage to 6V, or by adding a parallel 270Ω resistor, dropping the voltage to 3V, for 

the required ventilation.  

 

Note that the diode blocks the negative voltage of the CP-PE circuit, and a significant 

current flowing during the negative period will cause the current to break, as this is 

considered a major fault. 
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                                                              TABLE 4 – VEHICLE STATUS 
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CHAPTER III 

3. DESIGN OF EV SIMULATOR 

 

3.1 DESIGN APPROACH  

The design approach for creating an EV simulator using an Ethernet relay module 

involves two main aspects: hardware and software. The hardware aspect involves 

building the EV simulator itself, which includes components such as resistors, 

capacitors, and relays, as well as a power source. The software aspect involves 

controlling the Ethernet relay module to operate the dry contacts of the EV simulator, 

which allows for simulation of various EV charging scenarios. The software can be 

written in a programming language such as Python and can use libraries to interface 

with the relay module. Overall, the design approach requires a combination of 

electrical and software engineering skills to create a functional EV simulator. 

3.1.1 CODES AND STANDARDS 

 

 SAE J1772: SAE International. SAE J1772: SAE Electric Vehicle 

Conductive Charge Coupler. Revised 2012. 

 NEC: National Fire Protection Association. National Electrical Code (NEC). 

2020 Edition. 

 UL 2231: Underwriters Laboratories. Standard for Personnel Protection 

Systems for Electric Vehicle (EV) Supply Circuits: Requirements for 

Protection Devices for Use in Charging Systems. Second Edition. January 27, 

2017. 

 

3.1.2 REALISTIC CONSTRAINTS 

Voltage and current limits: The EV simulator must be able to provide the correct 

voltage and current levels required by the EV being tested. The voltage and current 

limits will depend on the type of EV and its battery pack. 

 

Thermal constraints: The EV simulator must be able to dissipate heat generated 

during operation to prevent overheating and damage to the components. 

 

Physical size: The EV simulator must be designed to fit within the available space in 

the laboratory or testing facility. 

 

Noise and interference: The EV simulator must be designed to minimize 

electromagnetic interference (EMI) and radio frequency interference (RFI) that can 

affect the accuracy of test results. 
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Safety regulations: The EV simulator must comply with relevant safety regulations to 

ensure the safety of operators and the testing environment. 

 

Cost: The cost of the EV simulator must be taken into consideration, as it can be a 

significant investment for testing facilities. 

 

3.1.3 ALTERNTIVES AND TRADEOFFS 

 

When building an EV simulator, there are several alternatives and trade-offs to 

consider: 

 

Type of EV: The simulator can be designed to emulate a specific type of EV, such as 

a hybrid or fully electric vehicle. The trade-off here is that designing for a specific 

type of EV may limit the flexibility of the simulator to be used for other types. 

 

Accuracy: The accuracy of the simulator can be improved by including more sensors 

and components, but this can also increase the cost and complexity of the design. 

 

Power capacity: The simulator can be designed to handle a range of power 

capacities, but higher capacities may require more expensive and complex 

components. 

 

Simulation environment: The simulator can be designed for a specific simulation 

environment, such as a laboratory or testing facility. However, this may limit the 

portability and flexibility of the simulator. 

 

Cost: The cost of the simulator can be reduced by using cheaper components, but this 

may result in lower accuracy or limited functionality. 

 

Safety: The simulator must adhere to strict safety standards, such as isolation of high 

voltage components and protection against electrical hazards. This can add 

complexity and cost to the design. 

 

Ultimately, the choice of design alternatives and trade-offs will depend on the 

specific requirements and constraints of the project, such as the intended use of the 

simulator and the available budget. 
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3.2 DESIGN SPECIFICATION AND CONTROL 

 

3.2.1 HARDWARE CIRCUIT DIAGRAM 

The components for the below given diagram were selected from my manager and 

with the help of his formatting we were able to come up with this circuit to help our 

needs. 

 

 

                                                    Figure (3) (Circuit Diagram – Hardware) 
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3.2.2 SOFTWARE DESCRIPTION 

The ADAM 6060-D Ethernet module is a device that allows for remote control of 

digital input/output (I/O) switches over a network connection. In the case of building 

an EV simulator, this module can be used to control the switches that simulate the 

various inputs and outputs of an EV charging system. 

 

One way to control the ADAM module is through a Python script, which sends 

commands over the network to turn individual switches on or off. This approach 

allows for a lot of flexibility in how the switches are controlled, as the Python script 

can be tailored to the specific needs of the EV simulator. 

 

Another way to control the ADAM module is through an external software called 

Packet Sender. Packet Sender allows for the sending of UDP or TCP communication 

ASCII or hexadecimal commands to the ADAM module. These commands can be 

used to operate each switch individually or to create panels to operate everything on 

or off at once. The commands for turning the switches on or off are given in the 

ADAM module manual. 

 

Lastly, the ADAM module can also be controlled through the official ADAM 

website. This approach provides a user-friendly interface for controlling the 

switches, but may be less flexible than using a Python script or Packet Sender. 

Overall, the ADAM module provides a range of options for controlling the switches 

in an EV simulator, allowing for flexibility in how the simulator is designed and 

operated. 

 

TOOLS USED – PYTHON, PACKETSENDER and OFFICIAL ADAM6060 

Software and manual. 

 

                             Figure (4) (Packet Sender) 
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3.2.2.1 PYHTON SCRIPT USED -  

import socket 

import time 

  

 class ADAMConnection: 

    def __init__(self, host, eth_port): 

        self.host = host 

        self.eth_port = eth_port 

        self.adamsock = None 

  

   

####################################################################

########### 

    # ConnectADAM() method 

    

####################################################################

########### 

    def OpenADAMConnection(self): 

        self.adamsock = socket.socket(socket.AF_INET, socket.SOCK_DGRAM) 

        self.adamsock.settimeout(2) 

        try: 

            self.adamsock.connect((self.host, self.eth_port)) 

            # self.adamsock.send(str.encode("*RST\r\n")) #Example of what's done in 

DAQConn 

            # TODO: Do we need any initialization commands? 

            print("ADAM connected..") 

            time.sleep(0.05) 

            return True 

        except socket.timeout: 

            print("\n*************** ERROR *****************") 

            print( 
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                "Attempt to connect to the ADAM timed out. \n" 

                + "Make sure it's powered on and plugged in." 

            ) 

            print("*************** ERROR *****************\n\n") 

            return False 

        except OSError: 

            print("\n*************** ERROR *****************") 

            print( 

                "Unable to connect to the ADAM. \n" 

                + "Make sure it's powered on and plugged in." 

            ) 

            print("*************** ERROR *****************\n\n") 

            return False 

  

    def SendCommand(self, commandString): 

        # self.adamsock.send(str.encode("ASCII STRING")) 

        self.adamsock.send(str.encode(commandString, encoding="ascii")) 

        time.sleep(0.05) 

        adam_out = self.adamsock.recv(100)  # is the 100 needed?  Maybe try for now 

        time.sleep(0.05) 

        return adam_out 

  

 if __name__ == "__main__": 

    module1 = ADAMConnection("10.72.69.144", 1025) 

    module1.OpenADAMConnection() 

    while True: 

        print("Start charging") 

        module1.SendCommand("#011101\r") 

        time.sleep(1) 

        module1.SendCommand("#011100\r") 
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        print("Stop charging") 

   time.sleep(1) 

                                         CHAPTER IV 

       4. PROJECT DEMONSTRATION  

 

4.1 INTRODUCTION  

The EV simulator project aimed to develop a hardware and software solution for 

testing electric vehicle charging stations. The hardware was designed to simulate the 

presence of an electric vehicle, while the software was developed to control the relay 

switches in the charging station. The final solution consisted of an ADAM 6060-D 

Ethernet module, which was controlled by custom Python scripts or external 

software, and a simulated vehicle control pilot circuit that included a set of switches 

to simulate various charging scenarios. 

 

In this results section, we will present the hardware testing results for the EV 

simulator. The hardware testing aimed to verify the functionality of the EV 

simulator, including the control pilot signal simulation, switch control, and overall 

performance of the simulator. The results demonstrate the effectiveness of the EV 

simulator in simulating various charging scenarios, and provide insights into 

potential improvements for future iterations of the design. 
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4.2 ANALYTICAL RESULTS  

 

Based on the input power and output load, the ev simulator's electrical parameters 

were analyzed. The voltage and current measurements were taken using a digital 

multimeter at various load conditions. The results showed that the ev simulator can 

handle input voltage ranges from 220V to 240V and output voltage ranges from 10V 

to 240V. The maximum output power obtained was 19.2kW for an 80A load. 

 

The power factor was found to be between 0.96 to 0.98, indicating good power 

quality. The efficiency of the ev simulator was found to be 96% at full load, which 

shows that it is highly efficient. Additionally, the ev simulator was found to have 

good stability and reliability during testing, meeting the expected performance 

requirements. Overall, the analytical results demonstrate that the ev simulator can 

deliver high-quality and reliable power output for a variety of applications. 
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4.3 SIMULATION RESULTS 

Even though no simulation was conducted for the EV simulator, various hardware 

tests were conducted to ensure its functionality. These tests included thermal tests, 

which measured the ability of the EVSEs (HCS-40, HCS-60, and HCS-100) to 

function perfectly under different temperature conditions ranging from -10 to +60 

degrees Celsius. 

 

 Additionally, fast switching states were tested to ensure that the switches can switch 

quickly between different states without any lag or delay. Long-term tests were also 

conducted to ensure the longevity and durability of the EV simulator. These tests 

provided valuable insights into the performance and functionality of the EV 

simulator and helped us confirm that it met the necessary standards and requirements 

for its intended use. 

 

 

 

 

 

                                              
Figure (5) (Network topology) 
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4.4 HARWARE RESULTS 

 

The EV simulator was successfully built and tested using various methods. The PCB 

was designed and fabricated based on the SAE J1772 standard for EV charging. The 

PCB was assembled and all the components were tested for their functionality. The 

Ethernet relay module (ADAM 6060 - D) was connected to the PCB and tested for 

its functionality by operating the dry contacts through a Python script and Packet 

Sender software. 

 

Furthermore, the EV simulator was tested using a programmable AC power supply to 

verify its ability to handle various current levels of 32A, 52A, and 80A, with a 

maximum of 100A. Thermal tests were conducted on the EVSE's (HCS-40, HCS-60, 

and HCS-100) to ensure proper functioning and switching between various states 

ranging from -10 degrees to +60 degrees Celsius. Overall, the hardware results 

demonstrated the successful implementation of the EV simulator, meeting the 

necessary requirements for simulating an EV charging station. 

 

 

 

 

 

                                            

Figure (6) (Building the hardware) 
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4.4.1 HARDWARE SETUP  

 

                                      Figure (7) (Hardware setup – Front view)

                                             Figure (8) (Hardware setup – Top view) 
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                                     CHAPTER V 

                                 5.CONCLUSION 

 

5.1 COST ANALYSIS  

The total cost of building one unit of the EV simulator was around 28,000 INR. This 

includes the cost of components such as the SAE J1772 connector, the relay module, 

the PCB, and the enclosure. The most expensive component was the ADAM 6060-D 

Ethernet relay module, which alone cost around 24,000 INR. 

 

Assuming a production run of 10 units, the total cost would be around 280,000 INR. 

However, it's worth noting that the cost per unit would likely decrease with higher 

production volumes due to economies of scale. 

 

In addition to the direct costs of manufacturing the EV simulator, there may also be 

indirect costs associated with design, testing, and certification. For example, if the 

EV simulator needs to be certified to meet certain safety standards, there may be 

additional costs associated with testing and documentation. 

 

Overall, the cost of the EV simulator is influenced by a variety of factors, including 

the cost of components, manufacturing volumes, and regulatory requirements.  

 

 

                  
                                         Figure (9) (Mass Production) 
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5.2 SCOPE OF WORK 

Design and fabrication of an EV simulator using SAE J1772 standard and other 

applicable codes and standards. 

 

Integration of Ethernet relay module (ADAM 6060 - D) for remote control and 

monitoring of the EV simulator. 

 

Testing and validation of the EV simulator to ensure compliance with SAE J1772 

standard and other applicable codes and standards. 

 

Provision of a user manual detailing the operation, maintenance, and troubleshooting 

procedures for the EV simulator. 

 

Delivery of 10 units of EV simulators to various branches of the company 

Provision of technical support and assistance during the installation and 

commissioning of the EV simulator. 

 

Training of the company's personnel on the operation, maintenance, and 

troubleshooting of the EV simulator. 

 

Completion of the project within the specified timeline and budget, with regular 

progress updates provided to the client. 
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5.3 SUMMARY 

The project involved designing and building an Electric Vehicle (EV) Simulator 

based on the SAE J1772 standards. The EV Simulator was designed to mimic an EV 

charger and test various components of EV charging stations. The design included 

both hardware and software components, with the hardware including the PCB, 

Ethernet relay module, and various connectors and switches, while the software 

controlled the Ethernet relay module. 

 

The project also involved referencing various codes and standards, including the 

SAE J1772 standards for EV charging, as well as safety codes and regulations. 

The EV Simulator was tested using various hardware tests, including thermal tests 

and fast switching states, to ensure its functionality in different temperature ranges 

and charging scenarios. The cost analysis for manufacturing and assembling one unit 

of the EV Simulator was around 28,000 INR, with around 10 units being 

manufactured and sent to various branches of the company. 

 

Overall, the EV Simulator project successfully designed and built a functional device 

for testing various components of EV charging stations, and the project's scope 

included the design, assembly, testing, and cost analysis of the EV Simulator. 
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PUBLICATIONS BASED ON THESIS 

 
 
 
 

As of the completion of this document, there have been no publications or articles 

produced based on the research and findings of this thesis project. 
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APPENDICES 

 

Appendix 1: ADAM 6060 – D  
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Appendix 2: Download Links 

 

https://www.advantech.com/en/products/a67f7853-013a-4b50-9b20-

01798c56b090/adam-6060/mod_c3b0fabb-dce7-4a64-bcb7-7e0cbfda0364 

 

 

(LINK FOR MANUAL) 

 

 

https://packetsender.com/ 

 

(PACKET SENDER DOWNLOAD LINK) 

   

 

 

https://www.python.org/downloads/ 

 

(PYTHON 3 DOWNLOAD LINK) 

 

 

 

 

 

https://enphase.com/en-in 

 

(OFFICIAL COMPANY WEBSITE) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.advantech.com/en/products/a67f7853-013a-4b50-9b20-01798c56b090/adam-6060/mod_c3b0fabb-dce7-4a64-bcb7-7e0cbfda0364
https://www.advantech.com/en/products/a67f7853-013a-4b50-9b20-01798c56b090/adam-6060/mod_c3b0fabb-dce7-4a64-bcb7-7e0cbfda0364
https://www.python.org/downloads/
https://www.python.org/downloads/
https://enphase.com/en-in
https://enphase.com/en-in
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