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اهداء
امتنعت الكلمات عن التعبير.. ورق القلم أن يسير.. ولكن أبى القلب ألا أن يبوح لما يخالجه من مشاعر تفيض شكراً وامتنانا وثناء..ثناءًعلى من نذروا انفسهم لخدمتنا امتنانا لما بذلوه علي حتى يتم هالمشرووع...
شكراً ..لك ياشمعة أحرقت نفسها لتضئ لمن هم حولها.. شكراً..لك يا وردة فاح عبيرها وطاب شذاها .. شكراً..لك يا وردة زاد بريقها ورونقها ..
ماذا بوسعنا أن نقول لقد هربت منا الكلمات وتشتت شمل العبارات .. لا ندري أي الكلام يفيك حقك .. بل أي العبارات تليق بمقامك ..
****
اهداء هالنجاح الكبير بنجاح المشرووع

والفرحه الكبيره 

الى 


الدكتور الفاضل................................................... عماد بريك...

الددكتور الفاضل البروفيسور................................... مروان محمود
الدكتور الفاضل ..............................................ماهر خماش
الاخ المهندس................................... رائد حجاوي
الاخ المهندس ...................... معين عمر
الإهداء

يا من أحمل اسمك بكل فخر
يا من يرتعش قلبي لذكرك

ابي

إلى حكمتي .....وعلمي
إلى أدبي ........وحلمي
إلى طريقي .... المستقيم 
إلى طريق........ الهداية 
إلى ينبوع الصبر والتفاؤل والأمل
إلى كل من في الوجود بعد الله ورسوله 
امي

إلى سندي وقوتي وملاذي بعد الله
إلى من آثروني على نفسهم
إلى من علموني علم الحياة
إلى من أظهروا لي ما هو أجمل من الحياة 
اخوتي
إلى من كانوا ملاذي وملجئ
إلى من تذوقت معهم إلى من سأفتقدهم ...... وأتمنى أن يفتقدوني
إلى من جعلهم الله أخوتي بالله ...... و من أحببتهم بالله طلاب قسم الهندسة الكهربائية
Abstract
This project describes a recent work developed to create a mobile stand alone photovoltaic generator that can be easily relocated in remote areas to evaluate the feasibility of photovoltaic energy applications. A set of sensors were installed to Monitor the electric current and voltage of the energy generated, the energy stored and the energy used by the loads that may be connected to the system. Other parameters like solar radiations and temperature were monitored. 
This was done while considering the important role of temperature in the photovoltaic module performance. Finally, a measurement

And communication hardware was installed to interface the system developed with a conventional computer. In this way, the performance of the overall system in real rural conditions could be evaluated efficiently. Visual software that reads, visualizes and saves the data generated by the system was also developed by means of the C _charp programming environment.

1. Introduction

Designs of stand alone photovoltaic power systems have been reported not only for residential appliances such as certain kinds of lamps and fans but also for mobile applications like laptop computers and electric welding. Similarly, several works have been made to develop control and management strategies for Standalone renewable energy systems in order to improve the performance of the overall system. 

To predict accurately the production of electricity and to optimize the performance of standalone photovoltaic systems, it is necessary to consider the actual environmental conditions in the installation site.
Therefore, measurement strategies should be implemented to characterize simultaneously the performance of the generation system and its separate components under actual operating conditions. It is also required that continuous monitoring of the weather data is done.
Particularly, it is very important to consider the influence of temperature on the electrical parameters of photovoltaic modules. Several works have found that the performance of photovoltaic systems is strongly affected when the temperature of the module is higher than room temperature.
Performance assessment of photovoltaic systems is usually done by means of data loggers which serve as an interface between a conventional PC and a set of sensors for measuring both meteorological and electrical parameters.
In terms of software tools, taking into account their graphical resources, several authors have used c charp as an application for the control and acquisition of data. In this project, c charp is used as a programming tool to develop an autonomous application that can operate as the software to monitor, store, and visualize data taken from the system developed.

Considering the results mentioned and the lack of practical, dependable tools to evaluate the operational performance of the stand alone photovoltaic generator in the local environmental conditions of our city, 
To develop a research project to create a set of tools that satisfies the main purposes that follow:

• Design and build a stand alone photovoltaic system containing all the components required to produce electricity from solar radiation.

• Develop a set of measuring and analyzing tools in order to evaluate the operation of the stand alone system including the related environmental conditions.

• Design and build a device, integrated to the stand alone system, which allows it to be transported to remote sites in order to evaluate its performance in specific environmental conditions.

2. General description of the energy generation system

As stated in the previous section, the generation system was conformed by a stand alone photovoltaic electric generator. This system also allows monitoring the operational parameters of the generated photovoltaic energy, stored energy and load energy consumption. In addition, basic environmental variables that affect the photovoltaic generation were also monitored. A database was also created to store all measured parameters; and thus, operational analysis could be made later to evaluate the photovoltaic generation performance and its efficiency. Another important feature added to this stand alone photovoltaic generation system was the mobility option. This option was added by means of four supporting wheels that allow easy transportation of the system as a whole and, therefore, make operational field studies possible in remote places where a photovoltaic system could be a potential energy solution. In order to classify the parts of the energy generation system, considering its main functions.       

Three main blocks were defined:    
• Photovoltaic generator.

• Measurement system.

• Monitoring software.

3. Photovoltaic generator

The photovoltaic generator is the heart of the generation system. It was designed to contain the principal equipment that allows the electrical generation process in any conventional stand alone photovoltaic generator.
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Fig. 1. General diagram of the entire stand alone generation system. Parts of the system are grouped in three main blocks.

The Photovoltaic generator consists of three parts:
•Photovoltaic array.
• Storage system.

• Power conditioning system.

Each of these areas will be briefly described in the following subsections.

3.1. Photovoltaic array

The photovoltaic array was configured with two commercial photovoltaic modules of poli crystalline silicon solar cells. Table 1 show the basic parameters used in the configuration of this array.

Fig. 2 shows a panoramic image of the photovoltaic array installed over the structure of the mobile system.

The photovoltaic array was configured with an inclination, in the south direction, of 45 according to the latitude in our country since we have set on latitude 32 and the max solar radiation happens at winter when 32+13 so the tilt angle is 45
3.2. Storage system

It is known that a stand alone photovoltaic system needs a storage system to provide energy for the cases of inappropriate weather conditions, instantaneous overload conditions, or demand for energy after sunset

The selected storage system, in this case a bank of batteries, was configured considering the amount of energy that can be generated by the photovoltaic characteristics, as can be seen in Table 2. The availability of Trojan batteries in the local market was also considered.
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      Photovoltaic modules installed on mobile photovoltaic system

3.3. Power conditioning system
The power generated by the photovoltaic array needs to be controlled in order to protect the life of the batteries and to provide adequate electrical energy to the loads connected to the system. Thus, a control panel with power conditioning devices was installed under the photovoltaic modules. 
Three power conditioning devices were specifically used in this case:

• Charge controller: to avoid overcharges or deep discharge cycles in the bank of batteries.

• Inverter: to provide power to AC loads.

• DC–DC voltage converter: to provide several voltage intervals (ranging 0–12 V) to DC loads.

PIC MICROCONROLLER

The basic requirement for microcontroller to be incorporated in the remote unite are listed below. To meet these requirements the PIC16LF877A was chosen.

1- LOW OPERATING VOLTAGE _ The PIC16LF877A has a wide operating voltage range from 2.0 V to 5.5V. This feature makes it compatible with a low voltage source.

2-  8-BIT ANALOG TO DIGITAL CONVERTER_ the analog to digital converter in the PIC16LF877A can be set to either an 8 bit or a 10 bit ADC.

3-  3-ADC channels_ for continuous monitoring of temperature, current and voltage, the microcontroller has to be equipped with at least three ADC channels. The PIC16LF877A has 8 ADC channels.

4- TIMERS_ the PIC16LF877A provide 3 timers.

The PIC microcontroller is programmed to control the physiological data collection. All of these operations require controlled timing which was achieved by the use of timers.                                    

Measurement system

The measurement system consist of a lot of sensors I will discuses every one details;

These sensors are:                                                                               
1. Current sensor                                                                                                    

2. Voltage sensor                                                                                                     

3. Solar radiation sensor                                                                                        

3. Temperature sensor                                                                                            

All of these sensors have a code in order the pic to understand the value of the sensor. Now I want to speak how I connect the sensor to the pic.

The pic has an internal ADC whish understand analog value I use in my project channel A whish has 8bit analog.
Now the first sensor whish is (pv sensor)it measure a current and voltage at the same time I connect the voltage pin of the sensor to the pin #2in the pic and the current pin to the pin #3 in the pic and the ground pin in the sensor to the ground pin in the pic.

    Now the second  sensor which is (battery sensor)it measure a current and voltage at the same time I connect the voltage pin of the sensor to the pin #6in the pic and the current pin to the pin #7 in the pic and the ground pin in the sensor to the ground pin in the pic.

And the third sensor is temperature sensor it has a three pin (+vcc,ground ,vin ) 
I connect the vcc pin to the vcc pin in the pic and the ground to ground and vin to the pin #4 in the pic.
And the final sensor whish is solar radiation  it has a very small wave in micro volts so the pic don’t understand this value so I will go to amplify this wave using external ADC whish has a resolution 24bit so it will give me the exact wave in the pic 

This external ADC called LTC2400 now I will speak brief about this ADC:
The LTC®2400 is a 2.7V to 5.5V micro power 24-bit converter with an integrated oscillator, 4ppm INL and 0.3ppm RMS noise. It uses delta-sigma technology and provides single cycle settling time for multiplexed applications.

Through a single pin the LTC2400 can be configured for better than 110dB rejection at 50Hz or 60Hz ±2%, or it can be driven by an external oscillator for a user defined rejection frequency in the range 1Hz to 120Hz.

The internal oscillator requires no external frequency setting components.

The converter accepts any external reference voltage from 0.1V to VCC. With its extended input conversion range of –12.5% VREF to 112.5% VREF, the LTC2400 smoothly resolves the offset and overrange problems of preceding

sensors or signal conditioning circuits. The LTC2400 communicates through a flexible 3-wire digital interface which is compatible with SPI and MICROWIRETM protocols.
The current and voltage sensor

This small voltage and current sense PCB was designed for use in the AttoPilot UAV autopilot system. DC current is determined by measuring Voltage drop across a pair of parallel 1 milliohm shunt resistors (0.5milliohm together) then converted to final analog voltage output by the Texas. Instruments INA-169. Voltage sense is accomplished by Scaling to 3.3V ADC range by a precision resistor divider. The current limit coincides with maximum power rating of the shunt resistors, 2 Watts each (4Watts total).
Features

• Ideal range for small robotics applications’ 89.4 Amps1o 51.8 Volts

• Very low zero current offset and high sensitivity

• Analog output scaled for 3.3V ADC

• Self powered

• Compact and thin design (4 x 15 x 19mm)

• Proven in demanding UAV applications

• Measurement resolution with 12 bit 3.3V ADC:

o 22.01 mA / bito 12.65 mV / bit

• Analog Voltage Outputs / Sensed Parameter:

o 63.69mV / Volt 36.60mV / Amp
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                   Solar radiation sensor  
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For high accuracy solar radiation measurement research
The CM11 pyranometer is intended for high accuracy total global, or diffuse sky, solar radiation measurement research on a plane/level surface. The CM11 is fully compliant with the ISO-9060 Secondary Standard pyranometer performance category (highest ISO performance criteria for a pyranometer). Instrument cosine response and temperature dependence are verified and documented upon instrument manufacture. Extremely high mechanical tolerances are maintained during manufacture to ensure optimal measurement performance in the field. The CM11 houses a second built-in complimentary sensing element (temperature compensation element), in addition to the black receiving element/detector. Calibrated to identical sensitivity as the receiving detector, the compensation element is connected in anti-series to the receiving detector. Instrument output signal is measured across the entire anti-series circuit. Any change in body temperature, due to thermal shock or temperature gradient effect, are quickly detected by the built-in compensation element, and an offset correction signal is applied to the instrument output signal. The receiving element is coated with a highly stable carbon based non-organic coating, which delivers excellent spectral absorption and long term stability characteristics. The sensing element is housed under two concentric fitting Schott K5 glass domes. Additional CM11 features include an integrated built-in bubble level, reusable desiccant drying attached shielded output signal cable. cartridge, white sunscreen, and a permanently

The CM11 can be used in conjunction with the optional Kipp & Zonen CV2 ventilation system, for enhanced measurement performance and overall reduced instrument  maintenance.

Why I choose this sensor                         

Solar radiation:

Cm11 are used solar radiation (kipp and zenon) and it will put in the horizontal surface in order to evaluate the solar radiation.
Solar radiation is very important in my project and the standard solar radiation is 1000w\m2

Now what is the importance of solar radiation on pv module   

From our project we notice that if solar radiation increased Isc of the pv module increase and voc will be the same and the current will be saturated above 1000w\m2.

And the efficiency of the PV is:

P out (electrical value) \p in (solar value)
And the efficiency is 9% and some times 10%,

Pout whish is pmax= Vmpp*Impp

Vmpp=.85*vo.c=.85*43.4=36.89v

Impp=.95*Isc=.95*3.4=3.23A

And I calculated the solar sun for that day whish is 1043w\m2

In my calculation I study the relationship between Is.c and G 

And Vo.c and G to show the relationship  for this variable.

And I will IV_ characteristics of the pv module  

Since I don’t have a variable dc load I can’t determine the iv_ characteristics

Why IV_charactaristics????
It can be considered as a quality and performance certificate for each PV generator.
 Measuring and collecting current and voltage of the solar cell should be large enough to be analyzed to find the electric features of the solar cell
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Temperature sensor:

Temperature plays an important role in photovoltaic generation Thus, in order to study the impact of temperature on photovoltaic generation
We study the relationship between pv and temperature and we notice that if the (T )is increase the vo.c is decreased according to the following equation :

Tcell=Tamb+.0256*G 

Vloss=-2mv\cell.1c
Vloss=-2*40*(Tc-Tstandard)

In that G=1043, T=28

Tcell=28+.0256*1043=54.7C
Vloss=2m*40*(54.7-25)=2.37v

Vo.c =43.4+2.37=45.77v

So the relation is inverse if T is increasing Voc decrease and Isc the same.

Voltage and current
A set of voltage and current transducers were designed and built to measure the electrical signal related to the energy generation, storage and load consumption. These transducers convert electrical signals from their original values to a range of values admitted by the data acquisition device (‘‘data logger’’ as it was described.

In the case of electrical current, an additional sensor was connected between the system signals and transducers. Table 6 shows the resolution and the range of operation of the DC and AC developed transducers.

Two pairs of DC current and DC voltage transducers were used: One pair for the photovoltaic array and the other pair for the bank of batteries, whereas in the case of the consumption of energy from the inverter to the loads, a third pair of AC current and AC voltage transducers were used. To the load.
 Why I use this sensor and what is purpose 

1. to determine open circuit voltage and short circuit current

2. to determine the relationship between voltage and solar radiation

3. to charge the battery from the sun and notice the charge voltage 

4. to notice the voltage wanted to the load from pv or from battery

5. to notice the current which the pv array produce and the current produce

6. to evaluate the power from pv which is v*I and from battery which is v*i

7. to draw the iv characteristics 
8. to draw the output power of pv verses time 

9. identify the form factor and the max  power point 

Monitoring software

A software application was developed in the C_charp  programming environment to communicate with the ‘‘data logger’’ measurement modules by means of a RS232 serial port. Fig. 8 shows a general block diagram of the application developed.

 The main purpose of the software was to monitor, to store and to visualize the measured parameters from the stand alone photovoltaic system and from the environmental parameters  related to the photovoltaic generation.

Screens of the software developed were classified in the following types considering their main function:

• Presentation screen.

• Measurement status screen.

• Global and specific real time measurement screens.

• Visualization screen of stored data.

           The interface software using c-charp
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This software is programmed with c- charp and the code say when the  Values come from serial port it will put them in txt file and when I open the  Program the data will sent from file to their place in the software the  Previous photo will describe the GUI briefly.

And in order to make relationship I will take the data to the excel and I will plot them.

This is some of data I will take it from my project:

For PV:

	time
	G(w\m2)
	T
	Vpv
	Ipv
	Ppv

	1:10pm
	800
	33.2
	37.4
	.4
	14.48

	1:11
	800
	33.2
	37
	.44
	16.28

	1:12
	800
	33.2
	36.6
	.48
	17.568

	1:13
	800
	33.2
	36.2
	.52
	18.824

	1:14
	800
	33.2
	35.8
	.56
	20.048

	1:15
	800
	33.2
	35
	.7
	24.5

	1:16
	800
	33.2
	34
	.8
	27.2

	1:17
	800
	33.2
	33
	0.9
	29.7

	1:18
	800
	33.2
	0
	3.1
	0

	1:19
	800
	33.2
	38.7
	0
	0


The value is determine from a variable resistor and the last two value is Isc and Voc this measure occur on 16\5 \2010

And the voltage of V bat =25.7v

	Time
	G(w\m2)
	T
	Volt
	current
	power

	12:00
	980
	28
	28.5
	3.25
	92.3

	12:01
	980
	28
	29.1
	3.17
	92.2

	12:02
	980
	28
	31
	2.9
	90

	12:03
	980
	28
	32
	2.72
	87

	12:04
	980
	28
	33
	2.5
	82.5

	12:05
	980
	28
	34
	2.2
	74.8

	12:06
	980
	28
	35
	1.8
	63

	12:07
	980
	28
	36
	1.45
	52.2

	12:08
	980
	28
	37
	1
	37

	12:09
	980
	28
	38
	.55
	20.9

	12:10
	980
	28
	39
	0
	0


And V charge =28.5v, I charge = 2.8A

This measurement is occurred in 18\5\2010

And I the iv-characteristics is plot in excel 

Conclusions
A mobile stand alone photovoltaic generator was built and a    characterization system was configured to monitor the parameters of the whole system associated with the generation, storage and consumption of electrical power. In addition to these operational parameters, solar radiation and temperature were monitored as well. Finally, a versatile and flexible visual software tool, which reads, visualizes and saves the data generated by the system, was developed and used for a preliminary evaluation of the operational parameters of the entire system.

The preliminary results showed that the measurements produced by the monitoring system are compatible with the environmental conditions in the site of the test.

The results of this work show that the tool developed is useful to evaluate the performance of the mobile stand alone photovoltaic generator, considering the specific conditions in the remote sites of Eastern Mexico, where this kind of generator could be a potential solution to energy supply problems.
















