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ABSTRACT 
 
 
 
 

The PC Based SMPS Protection is a system that preventing the electrical 

equipment    from damage due to overvoltage and overcurrent. This project is able to 

replace the function of fuse, increase efficiency of protection and reduce maintenance 

cost. This project basically focus on the designing the system include sensing 

elements, amplifier circuit and software (VB.net). When overvoltage or overcurent 

occurred the system is automatically turn-off the supply to the load by disable the 

PWM signal to the SMPS. In addition, the warning message is activated due to this 

problem to alerts the user from the problem occurred. Thus, the load or electrical 

components are safe from damage of overvoltage and overcurrent. The system 

detects the overvoltage and overcurrent from sensing circuit that using the shunt 

resistor concepts. The system used DAQ (USB-4716) as the data acquisition to 

convert the analogue to digital data (ADC) for data logging and integrated with the 

VB.net programming language to communicate with user. Through PC, user can 

monitor the status of the current and voltage to the load or electrical components. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

ABSTRAK 
 
 
 
 

PC Based SMPS Protection adalah sebuah sistem pencegahan peralatan 

elektrik daripada kerosakan disebabkan oleh voltan lampau dan arus lebih. Projek ini 

berupaya menggantikan fungsi fius, menambah kecekapan perlindungan dan 

mengurangkan perbelanjaan tanggungan. Projek ini pada asasnya menumpukan 

kepada mereka sistem perlindungan termasuk litar penderiaan, litar amplifier dan 

perisian komputer. Apabila voltan lampau atau arus berlebihan berlaku, sistem ini 

akan menutup bekalan secara automatik kepada muatan dengan menghentikan isyarat 

PWM kepada SMPS. Tambahan pula, mesej amaran akan diaktifkan untuk memberi 

amaran kepada pengguna disebabkan masalah yang berlaku terhadap muatan. Oleh 

itu, muatan atau komponen-komponen elektrik akan selamat daripada kerosakan 

voltan lampau dan arus lebih. Sistem ini mengesan voltan lampau dan arus lebih 

daripada litar penderiaan menggunakan konsep perintang berselari. Sistem ini 

menggunakan DAQ (USB 4716) sebagai pemerolehan data untuk menukar isyarat 

analog kepada data digital (ADC) untuk pengelogan data dan disepadukan dengan 

bahasa pengaturcaraan VB.net untuk berkomunikasi dengan pengguna. Melalui PC, 

pengguna dapat mengetahui status arus dan voltan kepada muatan atau komponen-

komponen elektrik yang digunakan. 
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 PROJECT BACKGROUND  

Basically the system nowadays uses fuse to protect the overvoltage or 

overcurrent from lightning and faults. The tick wire in the fuse leaked and breaks 

when the high voltage flows through the fuse. So, the loads save from the damage or 

broken from overvoltage. But, this fused is needed to be replacing after faults of 

overvoltage; this is the disadvantages of the fused because involve the maintenance 

cost. So, the „PC Based SMPS Protection‟ is the new system design to replace the 

fused system that using the PC and more efficiently preventing the load form damage 

by automatically cut-off the power supply when system having overvoltage or 

overcurrent. Besides, it also can detect the unbalance voltage and current like small 

value of voltage to the load. 

The PC based system is effective method for controlling and protecting the 

equipment because the pc as a main for data logging and analyzing the data. Data 

acquisition is the sampling to generate data that can be manipulated by a computer, 

data acquisition typically involves acquisition of signals and waveforms and 

processing the signals to obtain information to user for easily control the system that 

involve important load.  

Some equipment that using the SMPS nowadays are SMPS for industrial 

robot, battery charger for mobile phone, SMPS for LCD,PDP in digital monitor, AC 

adaptor for personal computer and others can refer to figure 1. So, this equipment 

must be protected from having damage by overvoltage and overcurrent and abnormal 

condition. The advantage of this system is can control the SMPS with effectively 



 

 

with high switching speed condition and reliable for many load or electrical 

equipment. 

 
Figure 1: Some equipment using the SMPS 

 
 

With the new system that can automatically controlling the the switching of 

smps when the are abnormal value of voltage and current occurred, so the equipment 

can be safe from the damage of this condition. The abnormal condition includes very 

low value and high value of voltage and current. Besides, the user also can 

monitoring the value to the load using the the PC. 

A switched-mode power supply or SMPS is an electronic power supply unit 

that incorporates a switching regulator. While a linear regulator maintains the desired 

output voltage by dissipating excess power in a transistor, the SMPS rapidly switches 

a power transistor between full on and cutoff with a variable duty cycle whose 

average is the desired output voltage. So the system using the pwm signal as 

switching method for the system operate. The main advantage of this method is 

greater efficiency because the switching transistor dissipates little power in the 

saturated state and the off state compared to the semiconducting state. The smaller 

size and lighter and lower heat generation from the higher efficiency is the 

advantages of this system. But there has the disadvantages include greater 

complexity, the generation of high amplitude and filter must block to avoid 

electromagnetic interference (EMI), and a ripple voltage at the switching frequency 

and the harmonic frequencies [9]. 

http://en.wikipedia.org/wiki/Power_supply
http://en.wikipedia.org/wiki/Linear_regulator
http://en.wikipedia.org/wiki/Transistor
http://en.wikipedia.org/wiki/Electromagnetic_interference
http://en.wikipedia.org/wiki/Ripple_voltage
http://en.wikipedia.org/wiki/Harmonic


 

 

1.2         OBJECTIVES  

 

1. To design the system using PC that protects electrical instrument and 

components from having overvoltage, overcurrent and abnormal condition of 

signal. 

2. Easily monitoring and controlling the overvoltage protection to the load using 

PC. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 



 

 

1.3 PROBLEM STATEMENT 

 

The project focuses on designing the system that can improve of protection of 

overvoltage and overcurrent to load that using the SMPS. The problem is less 

protection to the load because just using the fuse and old equipment to protect the 

load from damage. This also can be harmless the load because it can‟t detects the 

unexpected value that supply to the load for example small value or less value of 

voltage and current. The others problem is the protection hardware are too sensitive 

like fuse, micro-controller and others. The sensitive element must be reduce and 

eliminate from system because it can influence other component. This hardware must 

be replacing or upgraded after uses for a long time or after having breakdown. 

Besides, the company that using the old system also comprise with the maintenance 

cost that high and expensive to replace. Others than that, the whole system must be 

replace including the SMPS, load and IC component that consist due to overload or 

overcurrent problem. The other problem is the user hard to monitoring and 

controlling the load due to lack of protection device and in small place that the load 

is place in small or complex position in the industrial or company that using the 

SMPS equipment. The user also can‟t determine when the problem occurs because 

the system can‟t show accurately the date and time when the problem occurs. So with 

this PC based SMPS protection, the major and others problem of protection can be 

reduce and upgraded. User also can easily controlling and monitoring the SMPS. 

 

 

 

 

 

 

 
 
 
 
 
 



 

 

1.4       SCOPE OF THE PROJECT 

 

The scope of this project includes hardware element and software elements 

that makes the system well function to protect the load from abnormal value of 

voltage and current. This project not includes the SMPS that is DC-DC converter. 

The SMPS just illustrate in the diagram below to show the pulse that controlling the 

MOSFET in the converter for the on-state and off-state condition switching 

condition. The scope was highlight in the figure 1.1. 

For the hardware element the scope includes sensing element, amplifier 

circuit, protection and the DAQ 4716 USB type.  

 
   Figure 1.1: Diagram of PC based SMPS Protection System 

 

1. The sensing element sense the voltage through the circuit for this value is taken 

to comparing by computer and make the GUI by the programming. This sensing 

element using the shunt resistor concepts that measure the voltage drop through 

the Rs using the small value of resistor. The voltage drop across the shunt is 

proportional to the current flowing through it and since its resistance is known, 

the calculation can be made by the programming to directly read the current value 

and show in the GUI. 

 

 



 

 

2. Due to the small value of voltage drop across the Rs the voltage needs to be 

relevance to sense by the DAQ hardware to make the programming. This voltage 

signal need to amplifier to increase the voltage signal by the specified gain. The 

gain of an amplifier is the ratio of output to input power or amplitude, and is 

usually measured in decibels. This project using the gain factor is equal to 2, so 

the small value is multiple by this ratio and make the voltage available for the 

analysis. 

3. The protection device is important to protect the DAQ hardware from the 

unstable voltage from the supply. For this project, the system using the zener 

diode as a protection device to protect the DAQ hardware from the unstable 

voltage. 

4. DAQ (Data Acquisition) is simply the process of bringing a real-world signal, 

such as voltage, into the computer, for processing, analysis, storage or other data 

manipulation. The system uses the DAQ-4716 as the converter from the analog 

signal to the digital signal. This device also as a important part of this system 

because it can generate the PWM and make this hardware as a switching device 

to control the switching state of the SMPS. 

5. The software includes visual basic (VB.net) and active-DAQ pro for the GUI. 

 

 

 

 

 

 

 

 

 

 



 

 

1.5 SYSTEM OVERVIEW 

 

From the figure 1.2, the flow of this project can be is explain according to 

step that shown. First of all, user defines the power of the equipment according to the 

power of the electrical component use like the motor, lamp and others that using the 

SMPS. After that, the user can set up the program in the pc for the voltage limit. The 

GUI system has set the load limit and user just select according to the load 

specification. The protection system running and the value is show in the GUI. The 

voltage drops then sense by the sensing element using shunt method with the load of 

the system. The small value of the voltage drop is amplified by the amplifier circuit 

to be sense and analyze by the DAQ USB-4716. The DAQ as a part of hardware 

convert the value to the digital then send the data to the pc to be analyze and stored in 

the memory. After that, if the value sense is normal according to the load needed, the 

DAQ will enable PWM signal to the converter or driver circuit that operated as a 

switch to make the SMPS in on-state condition and give to the load. In the other 

hand, if the value of the voltage detected is exceed the voltage and current or 

abnormal value detect, DAQ will disable the PWM signal to the converter because 

the overvoltage or overcurrent was occurred to the load. The warning signal and 

alarm also activated after the system detects the abnormal value to warn the user due 

to this condition happen. 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.2: System Overview 

 

 

Disable PWM  

Electrical Component ON state 

 

Power Supply ON  

Enable PWM 

If  

Normal voltage 

Start  

Set The Voltage Limit 

Sensor Element Sense The Signal 

Amplified Signal 

Sense by DAQ 

Define the Equipment Voltage Limit 

Data Logging to PC and Analyze 

Power Supply OFF 

Overvoltage/Overcurrent Detected 

Electrical Component OFF state 

END 



 

 

1.6 LITERATURE REVIEW  

 

„A computer-based voltage control experiment for advanced power system 

operation‟ [1] is the one research that using the PC to make analysis and study about 

the power system component. This concepts offer a cost-effective solution to the 

problem of expensive conventional hardware. The programmed provides a better 

understanding of voltage control in power system operation without the need to 

perform hardware experiments which are time intense and expensive to set up. 

Related to my system that using the PC for controlling the voltage also can make the 

system become more reliability because it easily to manage and controlling the data. 

PC as a based make the system easily organized and control.  

Another project is the „Remote Data Acquisition Systems‟ based with the 

sensor system for the variable parameter to detect the weather [2]. The project has 

investigated a remote weather data acquisition system, which is low cost, user 

configurable, and has a generic framework to support extensibility. The data is 

moved from the remote station to a server that stores and analyzes this data. 

Comparing to my project, the data of voltage and current from the circuit also 

analyze in the pc and make the comparison with the memory system in the data 

acquisition. My system can be upgraded with the transferring the data to a server that 

a more effective but there is not my scope on this project design.  

From the another project that using PC based, it measuring the static, DC 

current-voltage relation related with an random 2-lead electronic device [3] A 1.0 

Ohm shunt resistor is inserted in series with the 2-lead device, for the purpose of 

measuring the current. By measure the voltage drop across the 1.0 Ohm resistor, and 

then use Ohm‟s Law (I = V/R) to obtain the current flowing through the 1.0 Ohm 

resistor, which is also the current flowing through the device, since they are in series 

with each other. This makes the dc current sensor as related to my project to sense 

the current flowing through the load of the system. After the sensing elements, it 

must be amplified because the small value of voltage drops inflexible to detect by 

DAQ to access by the pc memory.  

 



 

 

„A PC Based Energy Management System‟ provides a user the ability to 

differentiate between and limit the use of major power consuming appliances, 

allowing them to save energy. It consists of a network of „Smart Plugs‟ that measure 

and control the power consumed by single phase appliances [4]. The Smart Plug is 

wirelessly connected to a PC which provides the user with a web-based application to 

remotely monitor and control their household power consumption. 

From the review on the Wikipedia, I discover about data acquisition system to 

make this system to be good research. The DAQ is a device designed to measure and 

logs some parameters. The purpose of the data acquisition system is generally the 

analysis of the logged data and the improvement of the object of measurements. The 

data acquisition system is normally electronics based, and it is made of hardware and 

software [5]. For the example, by using Data logging, carried out by a data acquisition 

system, it can be used to measure parameters such as voltage and temperature in 

storage facilities; the measurement data are then stored for analysis to improve the 

system. Typically, DAQ plug-in boards are general-purpose data acquisition 

instruments that are well suited for measuring voltage signals. From this project, the 

DAQ 4716 usb type choose because it flexible and more advance in measuring the 

real world data to convert to the digital signal for the analysis. 

„A portable data acquisition system for the measurement of impact 

attenuation of playground surfacing‟ [6] is a review from the other research that 

make by David Eager and Chris Chapman from the overseas. The objective of this 

project is focus on the safety of the children that influence in the place and the risk 

management with using the portable data acquisition as hardware for reducing the 

risk and testing of playground undersurfacing to restricted to the laboratory. There 

are many reasons why both the frequency and severity of playground injuries are not 

reducing. Firstly, in many cases a very large number of playgrounds do not comply 

with the existing undersurfacing safety Standard. So, this research scope is to 

reducing the injuries. Compare to my project, the as the same for safety environment 

to protect the electrical equipment from damage by using the portable data 

acquisition. From their research, I can manage and know about the data acquisition 

problem and the suitable condition to use it. This kind of research can helps to build 

understanding the new field of study and to make a new system that can helps people 

from the problems that occurs nowadays. 



 

 

The design and construction of a high-speed data acquisition system 

interfaced to a personal computer is another review from other resource of the 

research of „Building a High-Speed Data Acquisition System for Spectroscopy and 

Other Applications‟ [7]. This research has involved experience with high-speed 

electronics architecture, chip manufactures and their products, circuit board design 

and fabrication, circuit board construction and testing, microprocessor programming, 

and front-end software programming. This paper deals with the specific issues that 

arose while trying to adhere to our architectural goals and to bring this system from 

the early conceptual stages to a functioning viable product. 

 With this research, the analysis and discussion can be made about the data 

transfer and comparing to this project for the future upgrade to make the system well 

design and very reliable to commercialize. The manipulating data analysis taken 

from the sensing element to detect by DAQ is not much stable and effective. With 

upgrade the system, this project will be more reliable for data transfer because with 

the using of high speed construction device. 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 



 

 

1.7  THESIS OUTLINE  

Chapter 1 -  The overview of the project including objectives, problem 

statement, literature review and the scope of the project. 

Chapter 2 -   Discuss the basic concepts and the theory of data acquisition 

(DAQ), the components contain and the signal connection of the DAQ. 

Chapter 3 -   Explain the theory and operation of SMPS. Besides, discuss the 

application of the SMPS use in this field. 

Chapter 4 -   Studied the development of PC based SMPS protection that the 

main part of this thesis. Process to design the system and discuss about the hardware 

and software use in this system. 

Chapter 5 -  The discussion and the analysis of measurements and result taken 

from the system.  

Chapter 6 -  The last chapter in this work was written to be the conclusion and 

proposed future work in this filed being upgraded.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

CHAPTER 2 

 

 

 

 

DATA ACQUISITION 

 

2.1  INTRODUCTION 

 

The data acquisition (DAQ) is the process of bringing a real-world signal, 

such as a voltage, into the computer, for processing, data logging, analysis, storage or 

other data manipulation. A Physical phenomenon represents the real-world signal to 

measure. Normally data acquisition system using personal computers with PCI for 

research, test and measurement, and industrial automation [5]. Many applications use 

plug-in boards to acquire data and transfer it directly to computer memory. Others 

use DAQ hardware remote from the PC that is coupled via parallel port, serial port, 

GPIB-Bus or Network. Typically, DAQ plug-in boards are general-purpose data 

acquisition instruments that are well suited for measuring voltage signals [10]. 

However, many real-world sensors and transducers output signals that must be 

conditioned before a DAQ board or device can effectively and accurately acquire the 

signal. This front-end preprocessing, which is generally referred to as signal 

conditioning, includes functions such as signal amplification, filtering, electrical 

isolation, and multiplexing. Therefore, most PC-based DAQ systems include some 

form of signal conditioning in addition to the plug-in DAQ board and personal 

computer. The devices that perform the interfacing function between analog and 

digital worlds are analog-to-digital (A/D) and digital-to-analog (D/A) converters, 

which together are known as data converters. Some of the specific applications in 

which data converters are used include data telemetry systems, pulse code modulated 



 

 

communications, automatic test systems, computer display systems, video signal 

processing systems, data logging systems, and sampled data control systems. 

2.2      BASIC DATA ACQUISITION 

 

Besides A/D and D/A converters, data acquisition and distribution systems 

may employ one or more of the following circuit functions: 

 

a. Transducers, 

b. Amplifiers, 

c. Filters, 

d. Nonlinear analog functions, 

e. Analog multiplexers, 

f. Sample-holds. 

 

The interconnection of these components is shown in the diagram of the data 

acquisition section of a computerized feedback control system in Figure 2.0. The 

input to the system is a physical parameter such as voltage, temperature, pressure, 

and position, which are analog quantities [8]. The parameter is first converted into an 

electrical signal by means of a transducer; once in electrical form, all further 

processing is done by electronic circuits. 

 

 
Figure 2.0: Data Acquisition System 
 
 



 

 

 
 

2.3      BASIC DATA DISTRIBUTION SYSTEM 
 

 

The data distribution part of a feedback control system, illustrated in Figure 

2.1, is the reverse of the data acquisition system. The computer, based on the inputs 

of the data acquisition system, must close the loop on a process and control it by 

means of output control functions [8]. These control outputs are in digital form and 

must, therefore, be converted into analog form in order to drive the process. The 

conversion is accomplished by a series of D/A converters as shown. Each D/A 

converter are coupled to the computer data bus by means of a register, which stores 

the digital word until the next update. The registers are activated sequentially by a 

decoder and control circuit, which is under computer control. The D/A converter 

outputs then drive actuators that directly control the various process parameters such 

as voltage, temperature, pressure, and flow. Thus, the loop is closed on the process 

and the result is a complete automatic process control system under computer 

control. 

 

 

Figure 2.1: Data Distribution System 

 
 
 
 
 



 

 

 

2.4       DAQ TYPE 

 

 

2.4.1        DAQ-4716(USB TYPE) 

 

 

The Universal Serial Bus (USB) is a new standard for connecting PCs to 

peripheral devices such as printers, monitors, modems and data acquistion devices. 

USB offers several advantages over conventional serial and parallel connections, 

including higher bandwidth (up to 12 Mbits/s) and the ability to provide power to the 

peripheral device. USB is ideal for data acquisition applications. Since USB 

connections supply power, only one cable is required to link the data acquisition 

device to the PC.  

The DAQ-4716 is the product from Advantech that has 16 analog input 

channels, 16-bit resolution AI and Sampling rate up to 200 kS/s.(refer datasheet 

DAQ-4716). It reliable and suitable for industrial applications, besides economical 

enough for projects. The USB-4716 is the perfect way to add measurement and 

control capability to any USB capable computer or laptop. The USB-4716 is fully 

USB Plug & Play and easy to use. It obtains all required power from the USB port, 

so no external power connection is ever required as shown in figure 2.2.  

 
 
 

 
 

Figure 2.2: DAQ 4716(USB-type) 

 
 
 
 



 

 

2.5         SIGNAL CONNECTION  

 

USB-4716 is set with plug-in screw terminal connectors that facilitate 

connection to the module without terminal boards or cables. With the specification I 

can identify the connection and make the programming and GUI. The USB-4716 

offers 16SE/8Diff inputs with 16-bit resolution, up to 200 kS/s throughput, 16 digital 

I/O lines and 1 user counter, and 16-bit analog outputs. The figure 2.3 show the 

overall port connection through the DAQ. The description about the I/O port and 

others can refer to the table 1. 

 

Figure 2.3: DAQ 4716 port  

 

 

 

 

 

 
 
 
 

 

 



 

 

2.5.1         DIGITAL AND ANALOG I/O CHARACTERISTIC  

 

DIO interfaces are often used on PC DAQ systems to control processes. In 

each case, the important parameters include the number of digital lines available, the 

rate at which that can accept and source digital data on these lines, and the drive 

capability of the lines. The signal of this system includes the 16 analog input channel 

and 2 analog output channel with the analog ground. Other than that, it has 8 digital 

inputs and 8 outputs with ground. The pulse output of the DAQ is shown in the 

hardware is P_out that use for the pulse output control to the system. The overall 

signal can be refer to the table 1 below. 

 

Table 2: I/O Connector Signal Description 

 
 
 
 



 

 

2.6           SUMMARY 

 

The data acquisition is the most important part in this project because it the 

elements that can manipulate the real world data or analog to the digital. This 

hardware functions as the analog to digital converter (ADC) to sense the voltage 

trough the sensing element. By the value get, the programming can be making by the 

Visual Basic (VB.net) for GUI. The other element from the DAQ-4716 is it can 

produce the pulse signal according to the programming in the computer. The pulse 

from the DAQ functions as the switching of on-state and off-state of the SMPS. With 

the fast switching for controlling the load, this device is reliable and effective to 

protect the electrical equipment from the abnormal condition of voltage and current. 

Other than that, this system can be upgraded by controlling many load from one 

place that a specified and can detect more parameters such as temperature, humidity 

and level.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

CHAPTER 3 

 

 

 

 

SMPS 

 

3.1  INTRODUCTION 

 

A switching-mode power supply is a power supply that provides the power 

through low loss components such as capacitors, inductors, and transformers. The 

SMPS use as switches that operated in two states condition; on or off. The advantage 

is that the switch dissipates very little power in either of these two states and power 

conversion can be accomplished with minimal power loss, which equates to high 

efficiency. Also called switching power supplies and sometimes chopper controlled 

power supplies, SMPSs use high frequency relative to 50/60 Hz switching devices 

such as Bipolar Junction Transistors (BJTs), MOSFETs, Insulated Gate Bipolar 

Transistors (IGBTs), or Thyristors (SCRs or triacs) to take directly rectified line 

voltage and convert it to a pulsed waveform[9]. 

Most small SMPSs use BJTs or MOSFETs. IGBTs may be found in large 

systems and SCRs or triacs are used where their advantages latching in the on state 

and high power capability outweigh the increased complexity of the circuitry to 

assure that they turn off properly [9]. There is no line isolation as there is no line 

connected power transformer. A relatively small high frequency transformer converts 

the pulsed waveform into one or more output voltages which are then rectified and 

filtered using electrolytic capacitors and small inductors or for outputs that are less 

critical, just a capacitor. This high frequency transformer provides the isolation 

barrier and the conversion to generate the multiple voltages often provided by a 

SMPS. 

 

 

 



 

 

3.2          SMPS OPERATION  

 

 

 

 

 

Figure 3.0: The block diagram of SMPS operate 

 

The SMPS operation can be refer to the figure 3.0 that illustrate the diagram 

of the operation. The main AC input that enter trough the SMPS is rectifier and 

inverter as a converter and being then the first stage, whether directly from the input 

or from the rectifier stage. This converts the voltage up or down to the required 

output level on its secondary winding as the signal go through the transformer. If 

there is an error in the output voltage, the feedback circuit compensates by adjusting 

the timing with the MOSFETs that call the copper controller in the figure above. 

 

3.3  TYPE OF SMPS 

 

3.3.1 DC TO DC CONVERTER 

The SMPS that are highlight in this project is the DC-DC converter. This 

SMPS is call buck converter or step-down DC to DC converter. Its design is similar 

to the step-up boost converter, and like the boost converter it is a switched-mode 

power supply that uses two switches the inductor and a capacitor. The simplest way 

to reduce a DC voltage is to use a voltage divider circuit, but voltage dividers waste 

energy, since they operate by flow off excess voltage as heat; also, output voltage 

isn't regulated . Besides, A buck converter, can be remarkably efficient and self-

regulating, making it useful for tasks such as converting the 12-24V typical battery 

voltage such as in a laptop or another electrical component [11].  
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3.4 APPLICATIONS 

 

The application of SMPS is contribute in many type and condition nowadays 

that include the electrical component in industrial and others. This SMPS in domestic 

products such as personal computers often have universal inputs, they can accept 

power from most mains supplies throughout the world, with rated frequencies from 

50 Hz to 60 Hz and voltages from 100 V to 240 V [8]. In practice the components 

will operate from a much wider frequency range and often from a DC supply as well.  

Most modern desktop and laptop computers already have a DC-DC converter 

on the motherboard, to step down the voltage from the PSU or the battery to the CPU 

core voltage; as low as 0.8 V for a low voltage CPU to typically 1.2-1.5 V for a 

desktop CPU.  Most laptop computers also have a DC-AC inverter to step up the 

voltage from the battery to drive the backlight.  

Certain applications, such as in automobile industry and in some industrial 

settings, DC supply is chosen to avoid hum and interference and ease the integration 

of capacitors and batteries used to buffer the voltage. For the example, the small 

aircraft use 28 volt DC, but larger aircraft often use 120 V AC, though they often 

have a DC bus as well. Some submarines like the Soviet Alfa class submarine 

utilised two synchronous generators providing a variable three-phase current, 2 x 

1500 kW, 400 V, 400 Hz [9].  

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 

3.5 SUMMARY  

 

This chapter discuss about the SMPS and their operation for clearly 

understand about the operation and the component included in the SMPS. With 

clearly review of the SMPS, this system can be made for controlling the SMPS 

switching that by control the gate of MOSFET in the SMPS. These system 

controlling SMPS with the pulse generate from DAQ, when the pulse is activated, it 

will control the SMPS switching of on-state when the system detect normal voltage 

and  off-state condition when it detect the abnormal voltage signal. In the other hand, 

the off-state condition of SMPS is when the pulse signal disables, so the MOSFET 

don‟t activate the circuit. The SMPS will control the load or electrical equipment 

uses in the system. The load needs protection from the abnormal condition of 

overvoltage, overcurrent and decreasing value of voltage or current.  

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

CHAPTER 4 

 

 

 

 

METHODOLOGY 

 

4.1 INTRODUCTION  

The development of the PC based SMPS is to design the new system that 

protects the electrical component from having abnormal condition of voltage and 

current using the PC. This system includes SMPS and DAQ hardware. It protects the 

load or electrical equipment that using the SMPS by switching the SMPS in on-state 

and off-state condition due to the voltage condition. This new system can replace the 

lack of protection system that use nowadays. Besides, this system is combination of 

hardware and software elements that make the system reliable for use in the place 

like industrial, home and other. The objective of this project is to reduce the 

maintenance cost due to the lack of protection that need to do maintenance and 

replacing the electrical component after having the breakdown. This development 

process will be discussed through this chapter by showing the project flow, hardware 

and software progress to complete the project. By doing review on the internet and 

others project, the idea was comes with this development that offers a new protection 

system with result is more effective and reliable to use.  

 

 

 



 

 

 

 

 

 

4.2 PROJECT FLOW 

 

This project was done in 2 semesters that comes with many ways and step to 

finish the project. The literature review and methodology was done in first part for 

the project is clearly find the objective and problem statement. The second part is 

designing the system with involve several ways and method. The first method is data 

collection. After the project has been set-up the voltage signal is taken from voltage 

and current sensors. These output then fed to the amplifier for increasing the value of 

signal. These data is fed to the DAQ and programming is made and shows the 

voltage value through the computer. These data a now being calculate and make 

comparison between the load and sensing elements voltage drop and power. This 

calculation drives to make the programming to show the value of the current and 

power through the computer. The software of visual basic chooses because it is the 

simple programming and easy to understand compare to the others software like 

C++, Delphi and C. With the value, the GUI is made and shows the value of voltage, 

current and power. After finish with the software, the software routine is check for 

the signal value to compare with the real supply. When there has a unstable value, the 

programming is adjusted and make it more reliable. After overall system was finish, 

the system is testing with overall component and make it successful shown the signal 

detect. The next step is to make the pulse signal that the important part of the 

software routine. The data now compare and make the limit or overvoltage and 

overcurrent condition from the programming. The software now is testing and makes 

the program well function to enable and disable the pulse signal. All of the testing, 

measuring and data collection part is report to the supervisor. The last part is make 

the data logging system and makes the demonstration and presentation to the lecturer, 

besides make the final report for the overall project.  
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4.3 HARDWARE ELEMENT 

 

 4.3.1 SENSING ELEMENT 

The first scope is to sensing the voltage and current that flow to the load. So, 

this system was using the shunt resistor theory to sense the voltage drop from the 

resistor (Rs).  The small value of resistor is chosen to make it reliable because to 

minimize the voltage drop to the load. Due to the high value of current, the resistor 

also high value in power that is 10watt. With the small value of resistor (1ohm), the 

voltage can be sense through the circuit with reducing the voltage drop to the load. 

The picture show the voltage is sense by the shunt resistor that. The value of Vo was 

taken and analysis to make the display the value of voltage and current in the PC that 

using the programming to make the current (I) formula.  

 
Figure 4.1: Shunt Resistor Theory 

 

 

 

 

VOLTAGE FORMULA 

Vo    =       IRs 
I =        V/R 



 

 

 

 

 
 
 

 4.3.2 AMPLIFIER ELEMENT 

Due to the small voltage that sense, so this value must be amplified to make 

the value reliable to make the analysis and programming by VB through the 

computer. So, by using op-amp (UA741), the voltage is amplified with gain is equal 

to 2. The voltage that sense is increase by multiple by the gain value that are shown 

in the calculation below. The amplifier UA741 has a several characteristic that being 

choose in this project includes can comfortable with large input voltage range, can be 

design for the high gain for the system and has a short circuit protection. It is also 

intended for a wide range of analog applications such as summing amplifier, Voltage 

follower, integrator, active filter and function generator. Comes with eight pin 

connection that can be refer to the datasheet, the op-amp is the good elements to 

make the amplifier for increasing the signal comes. it need the dual power supply for 

the activation in the system.  the picture of UA741 can be seen in the figure 4.2. 

 

 

 

 

 
 

 

   

  Figure 4.3: Amplifier circuit 

Gain formula 

Av       =       1 + R2 /                                
.                          R1 
 
           =       1+ 100/100 
           =       2 

 

Figure 4.2: UA741 op amp 
 



 

 

 
 
 

 4.3.3 PROTECTION ELEMENT  

The data is now needed to convert to the digital data, so it uses the DAQ-

4716. According to the DAQ 4716 that expensive, the protection must be added to 

the system. So, the Zener diode with voltage limit is 10V uses to the system as a 

protection from the unexpected voltage value from the power supply that might be 

damaging the hardware component. When supply exceeds the breaking voltage of 

zener diode, it protects the DAQ by blocking the overvoltage value. 

 

             

Figure 4.4: Zener Diode Circuit              Figure 4.5: Zener Diode  

 

 

4.3.4 DAQ-4716 (USB TYPE) 

The USB-4716 chooses for this project because consists of true Plug & Play 

data acquisition devices as shown in figure 2.2. It‟s easy and efficient. USB-4716 

offers 16SE/8Diff. Inputs with 16-bit resolution, up to 200 kS/s throughput, 16 digital 

I/O lines and 1 user counter, and 16-bit analog outputs. Reliable and rugged enough 

for industrial applications, thus economical enough for home projects, the USB-4716 

is the perfect way to add measurement and control capability to any USB capable 

computer. The USB-4716 is fully USB Plug & Play and easy to use. It obtains all 

required power from the USB port, so no external power connection is ever required 

 
 



 

 

 
 

4.3.5 DUAL POWER SUPPLY 

The dual power supply support the amplifier (LM741-opamp) that must have 

the dual value of voltage that is +15 and -15. The op-amp need to have the sufficient 

amount of voltage that in the negative and positive value generated it function that to 

increase the amount of signal by the specified gain that design to the circuit. The op-

amp uses for increase the signal value from the Rs. The dual power supply is the 

combination of center tap transformer to convert the AC value, bridge for the 

rectification and the capacitors. This dual power supply using the regulator lm7812 

and lm7812 to generated the positive and negative output value. With overall 

component, this supply can make the dual output value to activate the op-amp.    

 

 

 

 

 

 

Figure 4.6: Dual Power Supply 

 

 

 

 

 

 

 
 
 

 



 

 

 

4.4 SOFTWARE ELEMENTS 

 4.4.1 ACTIVE-DAQ PRO 

The DAQ comes with the software that can be interface and to manipulate 

through the system. The software is Active-DAQ pro that helps to make the 

programming easily for data logging, integrated with hardware and design the GUI. 

By this software, there has many kind of new control and measurement of the real 

world parameter or analog value such as voltage, temperature, humidity and level.   

  This parameter can be sense by DAQ and the software converts it to the 

digital value as the data logging and to combine with the visual basic software. The 

active-DAQ pro can detect variable type of DAQ hardware; PCI card or USB 

according to the hardware uses. This software cans easily maintaining the system 

environment and makes the system reliable to uses in the industry or other place. 

 

Figure 4.7: Advantech-Active DAQ pro 

 
 
 



 

 

4.4.2 VISUAL BASIC (VB.NET) 

 

VB is a combination of visually arranging components or controls on a form, 

specifying attributes and actions of those components, and writing additional lines of 

code for more functionality. Since default attributes and actions are defined for the 

components, a simple program can be created without the programmer having to 

write many lines of code. Visual Basic was derived from BASIC and enables the 

rapid application development of graphical user interface (GUI) applications [10]. 

With the visual basic software, system can be more reliable to set up the 

parameter measure and can calculate the value of signal sense. By developing the 

software coding that refers to the example and learns from the internet, the software 

development can be more effective. The GUI can help the user for easily interface 

with the system for monitoring the load parameters. The visual basic language and 

calculation can be made in the software according to the system design. The figure 

4.6 shows the VB 2005 page overview. 

 

Figure 4.8: VB 2005 

 

 



 

 

 

 

4.5 PROGRAMMING FLOWCHART 
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Figure 4.9: Programming Flowchart 

4.6 SUMMARY 

 

From the explanation and discussion of the overall function element of the PC 

Based SMPS Protection including the hardware and software elements, the system 

was very effective because it comes with variable useful hardware that functions as 

ADC/DAC to the signal. The programming flows chart shows the function of the 

system from signal sensing to the load protection. The software is the important 

elements to the system that make the GUI for user interface. The software of this 

system comes with two parts; the active-DAQ pro and visual basic language 

(VB.net). The combination of software makes the coding system well-function and 

can measure and calculate the value trough the sensing element and be show in the 

GUI system. The data logging that show to the user every value is made with fast 

detection in every 5 seconds. So user can easily monitoring trough the computer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

CHAPTER 5 

 

 

 

 

RESULT AND DISCUSSION 

 

 

5.1 PROJECT RESULT 

Load power = 21watt 

 

P     = I    V 

21.2 =1.7x12.5 ---maximum voltage 

 

 

 

 

 

 

 

 

 

 

 

 

  

No Vin (V) Vo (V) I(A) 

1.  1.0 0.91 0.46 

2.  1.5 1.12 0.57 

3.  2.0 1.21 0.62 

4.  2.5 1.34 0.70 

5.  3.0 1.45 0.77 

6.  3.5 1.53 0.82 

7.  4.0 1.54 0.87 

8.  4.5 1.68 0.93 

9.  5.0 1.96 0.99 

10.  5.5 2.08 1.04 

11.  6.0 2.16 1.08 

12.  6.5 2.26 1.14 

 



 

 

Table 5: Result 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 5: Result 

 

Data Value 

Frequency 1.429Hz 

Vamp 3.28V 

Vrms 2.26V 

Vpp 3.44V 

 

Figure 5.0: PWM signal  Table 5.1: PWM Data 

 

No Vin (V) Vo (V) I(A) 

13.  7.0 2.36 1.18 

14.  7.5 2.45 1.23 

15.  8.0 2.55 1.28 

16.  8.5 2.64 1.32 

17.  9.0 2.75 1.38 

18.  9.5 2.80 1.40 

19.  10.0 2.90 1.47 

20.  10.5 2.95 1.49 

21.  11.0 3.07 1.55 

22.  11.5 3.17 1.59 

23.  12.0 3.20 1.62 

24.  12.5 H 1.70 

 

 



 

 

5.2      DATA ANALYSIS 

 

From the data, the analysis is made for the voltage signal sense by the 

shunt resistor. This value is important to calculate the current value for make 

the comparison between the actual supply signals. Due to the value get is too 

small after the sensing element; data need to increase by the amplifier circuit 

to be analysis and storing by the computer. So with the value the 

programming to calculate current and load power can be made. The input 

voltage and output voltage are taking to make the analysis. The voltage value 

range is from 1.0V to 12.5V is make to this system to be detect and analysis. 

So the maximum value of voltage can reach to the load power limit is 12.5V 

voltage input due to the load power is equal to 21Watt. 

For the PWM signal produce by the DAQ hardware with the 

programming coding, the value of the data is shown in the table 4. The value 

of the frequency is 1.429Hz, the Voltage peak-peak is 3.44V, the Vrms is 

2.26 and the Vamp is 3.28 that are measuring by the oscilloscope. The pulse 

signal that generated is when the system detects the normal value of voltage 

signal from the sensing element. The pulse is important to controlling the 

switching of the SMPS. When the system detects the abnormal signal, the 

pulse will stop or disable to make the SMPS stop supply to the electrical 

equipment.  

The current is depends to the load, so by controlling the voltage value 

the current is adjusted. This measurement value can be calculate for calculate 

the current value according to the ohm theory that is V is equal to IxR. To 

measure the current for the sensing, the current is divide by the resistor value. 

This value is shown in the table 5 above. 

 

 

 

 



 

 

5.3 DISCUSSION 

 

The PC based SMPS protection provides the effective ways to protect the 

electrical equipments from overvoltage and overcurrent with contains parameters of 

hardware and software to be interface with the PC for controlling and data analyzing. 

The first part of hardware component that contains in this system is sensing elements 

that sense the voltage drop on the 1ohm resistor; 10watt that place in series with the 

load to provide accuracy voltage sense on the system. 

The small value of resistor use to provide the available current and reducing 

the high voltage drop that given the load for suitable using of the load according to 

the power of load. The sensing detects very small voltage according to the resistance 

value, so this value must be amplifier to make the available value to the DAQ for the 

data logging and analyzing. 

The programming language that use in this system for making GUI in the PC 

is visual basic and active-DAQ pro that integrate with the DAQ for easily controlling 

and maintaining the system efficiently. 

Data acquisition and control hardware can be classified as external bus or 

internal bus systems, depending on the method used to interface the hardware with 

the personal computer. 

The type of DAQ use in this project is the DAQ-4716 that available in the 

laboratory. This DAQ reliable and rugged enough for industrial applications, thus 

low-cost enough for projects. 

The data that take to the PC will analyze with according programming design. 

By accessing to the system, it will detect the high value of voltage and current for the 

abnormal condition because of faults or others that can make the disturbance to the 

load equipment. 

When this high voltage detects, the DAQ will stop sending the pulse to the 

converter, then automatically cutoff the power supply given to the load.  

The pulse control the switching of the MOSFET in the SMPS for the two 

condition in protecting the load that is on-state and off-state condition. 

 

 
 



 

 

 5.4 SUMMARY 

  

From the data that measure, the analysis and discussion can be made for 

overall result. The data was taken in every step and method that involve in this 

project; from the voltage sensing through the pulse output value. The data is 

important to make the calculation and programming using the VB.net. The 

calculation is made to calculate the accurate value of voltage, current and power for 

comparing to the real value of signal. The ohm‟s law is use for this calculation as 

shown in the calculation above. When the value is not very perfect or not accurate 

the value can be adjust by programming through the computer. The value is show to 

the GUI and the system detects the value every 5 seconds for effective data logging 

and monitoring.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

CHAPTER 6 

 

 

 

 

CONCLUSION AND RECOMMENDATION 

 

6.1  CONCLUSION 

 

This report described the design and implementation of the PC-Based SMPS 

protection. By using the PC, user can easily monitoring and analyzing the voltage 

and current effectively in one control room for the whole system that contains of 

loads. The DAQ as a hardware that can detects the analog data from the circuit and 

send to the pc as the information and data logging. The type of DAQ is plug and play 

USB 4716 that can easily protecting the equipments from overvoltage by sending the 

PWM to the SMPS.  

Accomplishments of the project include design and implementation of the 

sensing elements and amplifier circuits and design the dual power supply that using 

by the amplifier to get the well operated of amplifier. Besides, the programming 

language vb.net, active-DAQ pro to make GUI that interfaces with the user is well 

function. The software and hardware components are test and successful to produce 

the PWM as the output from the DAQ. 

With the combination of hardware and software elements, the system is 

successful to protect the electrical equipment of SMPS. The use of the DAQ 

hardware is the advantages of this system to increase fast signal detection and make 

the system reliable in most place like in industrial and others. The GUI component 

make by the software of VB.net in the computer also makes the system well function 

to interface with user to easily maintaining the system in one place. This product or 

system can be commercialized due to the lack of protection system that uses 

nowadays. With this system the industrial can reduce the maintenance cost and 

effective to monitoring and controlling the load. 



 

 

6.2       FUTURE RECOMMENDATION 

 

The first recommendation is by using the voltage and current sensing device 

for more accurately sense the voltage and current to the load due to the unstable 

value that detect by the shunt resistor. 

Besides, by analysis the value detect with showing the graph and showing 

percentage of the voltage and current use in the computer is more effective ways to 

upgrade the system. 

The other way to upgrade the system is by using power tool to reduce the 

energy to the load with using the correction factor method. 

This system also can be upgraded by insert the others sensor that can detect 

variable parameter such as temperature, humidity, vibrating and other for protection, 

monitoring and controlling the load from damage of the abnormal condition of that 

parameters. 

Other than that, by using the some equipment such as mobile instrument 

control, user can adjust and monitoring the load effectively besides using the 

computer as a based control. 

By transferring the data using the wireless connection, the system is more 

reliable for the industry to reducing cost without using the fiber optic cable for data 

transfer. 

The system also can be upgraded by using the advanced programming 

language such as C, C++, MATLAB, Delphi and others for GUI to interface with the 

hardware. By using the advanced software, the others parameters can be more 

accurately detect, make analysis and controlling the system effectively. 

 

 

 

 

 

 

 

 

 



 

 

 

6.3 COSTING AND COMMERCIALIZATION  

 

 

No Component Quantity Price 

1.  AC-DC transformer 1 RM 16.50 

2.  Capacitor  8 RM 8.60 

3.  Diode 6 RM 6.40 

4.  Fuse+ holder 1 RM 1.80 

5.  Headsink 3 RM 3.00 

6.  LED 6 RM 1.20 

7.  LM741 1 RM 1.00 

8.  LM7812 1 RM 2.00 

9.  LM7912 1 RM 2.00 

10.  PCB connector 8 RM 9.60 

11.  PCB stand 10 RM 10.00 

12.  Plug 3pin 1 RM 3.00 

13.  Resistor 3 RM2.00 

14.  Switch 2 RM 3.00 

 TOTAL RM70.10 

 

Table 6.0: Cost of Components 

 

 

 

 



 

 

 

 

The overall project cost is RM70.10 including electronic parts components. 

The DAQ usb-4716 was borrow from the laboratory as the main components of this 

system. The cost of the project is low due to use the simple sensing system and the 

main part is borrowed from the laboratory.   

This project of protection system can be commercialized if the several 

components are upgraded due to the standard of the industry use in Malaysia. The 

protection system is very important to company because to prevent the equipment 

and influence the several cost in the industry.  Besides, this system also can be use in 

the residences for the expensive electrical equipments protection.  

With the additional features of the system upgraded as mention in the 

recommendation, the system can be more reliable for the industry and the protection 

system can be more effective. Besides, the price of this system also can be decrease 

due to the system improvements.   
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APPENDIX C  

UA741 OP-AMP DATASHEET 
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APPENDIX F 

GUI PICTURE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

       

 

   

 

 

Figure D1: Login 

page 

Figure D2: Waning Message 

Figure D3: Main GUI System 



 

 

 

 

 
 

 

 
 

 

 
 

 

Figure D4: System Description 

Figure D6: Supervisor Page 

Figure D5: Designer Page 
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SOFTWARE CODING 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
Public Class Form1 

 

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e 

As System.EventArgs) Handles Button1.Click 

        ' Select device 

        AdvAI1.SelectDevice() 

        AdvPulse1.SelectDevice() 

        AdvAO1.SelectDevice() 

        SetProperties() 

        Exit Sub 

    End Sub 

  

 

 

    Private Sub SetProperties() 

        Dim i As Long 

        ' Update UI components' content 

        TxtDeviceNumber.Text = Str(AdvAI1.DeviceNumber) 

        TxtDeviceName.Text = AdvAI1.DeviceName 

        txtDataValueRange.Text = AdvAI1.DataValueRange 

        For i = 0 To AdvAI1.ChannelMaxNumber - 1 

        Next i 

        Exit Sub 

    End Sub 

 

 

    Private Sub Timer1_Tick(ByVal sender As System.Object, ByVal e 

As System.EventArgs) Handles Timer1.Tick 

       

        'the voltage value is adjusted with the actual voltage from 

supply 

        TxtDataAnalog.Text = Format(AdvAI1.DataAnalog * 2.8, 

"0.000") 

 

        'show the current value : divide by resistor value 

        TxtCurrent.Text = Format(AdvAI1.DataAnalog / 2, "0.000") 

 

        'show the power of the the load 

        power.Text = Format(TxtDataAnalog.Text * TxtCurrent.Text, 

"0.000") 

 

        'overvoltage occured 

 

        If TxtDataAnalog.Text <= 5 Or TxtDataAnalog.Text > 7 Then 

            AdvPulse1.Started = False 'highvoltage condition stop 

sending pulse 

            warning.Visible = True 

            con.Text = "ABNORMAL" 

            pwm.Text = "DE-ACTIVATED" 

            

        Else 

            AdvPulse1.Started = True  '--normal condition 

            con.Text = "NORMAL" 

            warning.Visible = False 

            pwm.Text = "ACTIVATED" 

             

        End If 

 

 

 



 

 

 

        'overcurrent occured 

        If TxtCurrent.Text > 10 Then 

            '  Timer1.Stop() 

            AdvPulse1.Started = False 

            BtnScan.Text = "Scan" 

            ' warning.Visible = True 

        End If 

 

        'normal current condition sending pulse 

        If TxtCurrent.Text > 5 Then 

            AdvPulse1.Started = True 

        End If 

 

 

 

 

    End Sub 

 

    Private Sub BtnScan_Click(ByVal sender As System.Object, ByVal e 

As System.EventArgs) Handles BtnScan.Click 

        ' Stop previous scanning process 

        If Timer1.Enabled Then 

            Timer1.Enabled = False               ' Disable timer 

            GroupBox1.Enabled = True 

            BtnScan.Text = "Scan" 

            AdvPulse1.Started = False 

 

 

            ' Begin the scanning process 

        Else 

            Timer1.Enabled = True                ' Enable timer  

            GroupBox1.Enabled = False 

            BtnScan.Text = "Stop" 

 

        End If 

 

        If BtnScan.Text = "Scan" Then 

            Timer5.Enabled = False 

        Else 

            Timer5.Enabled = True 

        End If 

 

        Timer3.Enabled = True 

    End Sub 

 

    Private Sub Button2_Click(ByVal sender As System.Object, ByVal e 

As System.EventArgs) Handles Button2.Click 

        Timer1.Enabled = False 

        password.Close() 

 

        Me.Close() 

    End Sub 

 

    Private Sub cmbChannelNow_SelectedIndexChanged(ByVal sender As 

System.Object, ByVal e As System.EventArgs) 

 

 

    End Sub 

 

 



 

 

    Private Sub btnSetRange_Click(ByVal sender As System.Object, 

ByVal e As System.EventArgs) Handles btnSetRange.Click 

        MsgBox("Data set") 

 

        Exit Sub 

    End Sub 

 

    Private Sub cmbChannelNow_SelectedIndexChanged_1(ByVal sender As 

System.Object, ByVal e As System.EventArgs) 

 

        Exit Sub 

    End Sub 

 

    Private Sub txtDataValueRange_TextChanged(ByVal sender As 

System.Object, ByVal e As System.EventArgs) Handles 

txtDataValueRange.TextChanged 

 

 

    End Sub 

 

    Private Sub txtLowBoundary_TextChanged(ByVal sender As 

System.Object, ByVal e As System.EventArgs) Handles 

txtLowBoundary.TextChanged 

 

    End Sub 

 

    Private Sub AboutToolStripMenuItem_Click(ByVal sender As 

System.Object, ByVal e As System.EventArgs) Handles 

AboutToolStripMenuItem.Click 

        Form2.Visible = True 

 

    End Sub 

 

    Private Sub Form1_Load(ByVal sender As System.Object, ByVal e As 

System.EventArgs) Handles MyBase.Load 

        My.Computer.Audio.Play("D:\psm vb\PC BASED SMPS 

PROTECTION\PSM_PROJECT\vista.wav") 

        password.Visible = "false" 

        txtdate.Text = (Today) 

 

    End Sub 

 

 

    Private Sub ListBox1_SelectedIndexChanged(ByVal sender As 

System.Object, ByVal e As System.EventArgs) 

 

    End Sub 

 

    Private Sub Label16_Click(ByVal sender As System.Object, ByVal e 

As System.EventArgs) Handles Label16.Click 

 

    End Sub 

 

    Private Sub RadioButton1_CheckedChanged(ByVal sender As 

System.Object, ByVal e As System.EventArgs) 

 

    End Sub 

 

    Private Sub RadioButton7_CheckedChanged(ByVal sender As 

System.Object, ByVal e As System.EventArgs) 

        AdvAI1.ChannelNow = 6 



 

 

    End Sub 

 

    Private Sub RadioButton1_CheckedChanged_1(ByVal sender As 

System.Object, ByVal e As System.EventArgs) Handles 

RadioButton1.CheckedChanged 

        AdvAI1.ChannelNow = 1 

        ch.Text = "channel 1" 

    End Sub 

 

    Private Sub RadioButton2_CheckedChanged(ByVal sender As 

System.Object, ByVal e As System.EventArgs) Handles 

RadioButton2.CheckedChanged 

        AdvAI1.ChannelNow = 2 

        ch.Text = "channel 2" 

    End Sub 

 

    Private Sub RadioButton4_CheckedChanged(ByVal sender As 

System.Object, ByVal e As System.EventArgs) Handles 

RadioButton4.CheckedChanged 

        AdvAI1.ChannelNow = 3 

        ch.Text = "channel 3" 

    End Sub 

 

    Private Sub RadioButton3_CheckedChanged(ByVal sender As 

System.Object, ByVal e As System.EventArgs) Handles 

RadioButton3.CheckedChanged 

        AdvAI1.ChannelNow = 4 

        ch.Text = "channel 4" 

    End Sub 

 

    Private Sub RadioButton5_CheckedChanged(ByVal sender As 

System.Object, ByVal e As System.EventArgs) Handles 

RadioButton5.CheckedChanged 

        AdvAI1.ChannelNow = 5 

        ch.Text = "channel 5" 

    End Sub 

 

    Private Sub Button3_Click(ByVal sender As System.Object, ByVal e 

As System.EventArgs) Handles Button3.Click 

        TxtDataAnalog.Text = "0.000" 

        TxtCurrent.Text = "0.000" 

        power.Text = "0.000" 

    End Sub 

 

    Private Sub RadioButton6_CheckedChanged_1(ByVal sender As 

System.Object, ByVal e As System.EventArgs) Handles 

RadioButton6.CheckedChanged 

        AdvAI1.ChannelNow = 0 

        ch.Text = "channel 0" 

    End Sub 

 

    Private Sub RadioButton8_CheckedChanged(ByVal sender As 

System.Object, ByVal e As System.EventArgs) Handles 

RadioButton8.CheckedChanged 

        txtLowBoundary.Text = "2.5" 

        txtHighBoundary.Text = "3" 

        range.Text = "0-5" 

        BtnScan.Visible = False 

        btnscan2.Visible = True 

        pulse.Text = "Connected" 

 



 

 

    End Sub 

 

    Private Sub RadioButton7_CheckedChanged_1(ByVal sender As 

System.Object, ByVal e As System.EventArgs) Handles 

RadioButton7.CheckedChanged 

        txtLowBoundary.Text = "5" 

        txtHighBoundary.Text = "7" 

        range.Text = "0-10" 

        BtnScan.Visible = True 

        btnscan2.Visible = False 

        pulse.Text = "Connected" 

    End Sub 

 

    Private Sub Timer2_Tick(ByVal sender As System.Object, ByVal e 

As System.EventArgs) Handles Timer2.Tick 

 

        'the voltage value is adjusted with the actual voltage from 

supply 

        TxtDataAnalog.Text = Format(AdvAI1.DataAnalog * 1.87, 

"0.000") 

 

        'show the current value : divide by resistor value 

        TxtCurrent.Text = Format(AdvAI1.DataAnalog / 2, "0.000") 

 

        'show the power of the the load 

 

        power.Text = Format(TxtDataAnalog.Text * TxtCurrent.Text, 

"0.000") 

        'overvoltage occured 

 

        If TxtDataAnalog.Text <= 1 Or TxtDataAnalog.Text > 3 Then 

            AdvPulse1.Started = False 'highvoltage condition stop 

sending pulse 

            warning.Visible = True 

            con.Text = "ABNORMAL" 

            pwm.Text = "DE-ACTIVATED" 

            AdvAO1.ChannelNow = 1 '--channel 

            AdvAO1.DataAnalog = 2 '---voltage output value 

        Else 

            AdvPulse1.Started = True 

            con.Text = "NORMAL" 

            warning.Visible = False 

            pwm.Text = "ACTIVATED" 

            AdvAO1.ChannelNow = 1 '--channel 

            AdvAO1.DataAnalog = 2 

        End If 

    End Sub 

 

    Private Sub btnscan2_Click(ByVal sender As System.Object, ByVal 

e As System.EventArgs) Handles btnscan2.Click 

        ' Stop previous scanning process 

        If Timer2.Enabled Then 

            Timer2.Enabled = False               ' Disable timer 

            GroupBox1.Enabled = True 

            btnscan2.Text = "Scan" 

            AdvPulse1.Started = False 

 

            ' Begin the scanning process 

        Else 

            Timer2.Enabled = True                ' Enable timer  

            GroupBox1.Enabled = False 



 

 

            btnscan2.Text = "Stop" 

 

        End If 

 

        If btnscan2.Text = "Scan" Then 

            Timer4.Enabled = False 

        Else 

            Timer4.Enabled = True 

        End If 

 

    End Sub 

 

    Private Sub Timer3_Tick(ByVal sender As System.Object, ByVal e 

As System.EventArgs) Handles Timer3.Tick 

        time.Text = String.Format("{0:hh:mm:ss  tt}", Date.Now) 

 

    End Sub 

 

    Private Sub Timer4_Tick(ByVal sender As System.Object, ByVal e 

As System.EventArgs) Handles Timer4.Tick 

 

        ListBox1().Items.Add(Format(AdvAI1.DataAnalog * 1.87, "-----

0.000------") & Format(AdvAI1.DataAnalog / 2, "------0.000---------

") & "---" & String.Format("{0:hh:mm:ss tt}", Date.Now & "----------

--" & con.Text)) 

    End Sub 

 

    Private Sub Button4_Click(ByVal sender As System.Object, ByVal e 

As System.EventArgs) 

 

    End Sub 

 

    Private Sub Timer5_Tick(ByVal sender As System.Object, ByVal e 

As System.EventArgs) Handles Timer5.Tick 

        ListBox1().Items.Add(Format(AdvAI1.DataAnalog * 2.8, "-----

0.000------") & Format(AdvAI1.DataAnalog / 2, "------0.000---------

") & "---" & String.Format("{0:hh:mm:ss tt}", Date.Now & "----------

--" & con.Text)) 

    End Sub 

End Class 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX H 

HARDWARE PICTURE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 

 

 

 
  

 

 

 

 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figures F3: Dual power supply 

Figures F1: Overall system 

Figures F2: Sensing element 

and load 
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