
Manuscript Presentation
By

Anesu G Chitura

Design of  a flexible photovoltaic MPPT data acquisition system for 
analysis of  MPPT process and improved data storage.

Supervisor: Prof. Edson L. Meyer
Co-supervisor: Dr. Richmore Kaseke

13 September 2018

1

Presenter
Presentation Notes
-your name-where u are from-tittle of manuscript



Layout

• Introduction

• Aim and Objectives

• Research Methodology

• Results

• Conclusion

2

Presenter
Presentation Notes
Introduction-PV technologyAims-what the study will focus on Research methodology-how the DAQ is put together and what was considered in its making.Results-Findings from the research are discussedConclusion-the research is concluded.



Introduction

• No carbon print
• Omnipresent
• Easily accessible
• Inexhaustible
• Weather dependent
• Expensive

3

Presenter
Presentation Notes
Edmund Becquerel in 1839 discovered the photovoltaic tech.Vast applicationPros and cons((prob state))Weather changes. Keep track generation.                                                     =planning                                                     =understanding(algorithm)                                                    =paves wae for reserch(i-v tracin,pv parameter search)                                                      =easy diagnosis



Background
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Data 
Acquisition
System

Cost

Flexibility
-Sampling rate
-Kind of data Accuracy

Storage space

• DAQ design
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DAQ defn-electronic device capable of recording -digital-analogue-Frequency-Smart protocoldesign=cost to formulate the DAQ.           =storage capacity        =accuracy(a-d converter.use of the data )         =flexibility



Aim and Objectives

Aim

Design of a flexible photovoltaic MPPT data acquisition system
for analysis of MPPT process and improved data storage.

The following objectives are to be fulfilled:
• To design the data acquisition circuitry and calibrate transducers.
• To construct and install the data acquisition system.
• To operate and analyze current voltage values from the logger.
• To determine the energy used in a 24hr period.
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MPPT Tracking

MPPT algorithms

• Perturb and observe
• Incremental conductance
• Fractional open circuit

voltage
• Fractional short circuit

current
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MPPT tracking algorithms

1. Perturb and observe
• 𝑃𝑃 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 𝐼𝐼 𝑐𝑐𝑐𝑐𝑝𝑝𝑝𝑝𝑝𝑝𝑐𝑐𝑐𝑐 × 𝑉𝑉 𝑣𝑣𝑝𝑝𝑣𝑣𝑐𝑐𝑣𝑣𝑣𝑣𝑝𝑝
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Perturb and observe =continuously pertubin voltage.                      and moitoring the power.when power changes the direction of voltage is reversed.



MPPT tracking algorithms

𝐷𝐷𝑃𝑃
𝐷𝐷𝑉𝑉 =

𝐷𝐷 𝑉𝑉𝐼𝐼
𝐷𝐷𝑉𝑉 = 𝐼𝐼

𝐷𝐷𝑉𝑉
𝐷𝐷𝑉𝑉 + 𝑉𝑉

𝐷𝐷𝐼𝐼
𝐷𝐷𝑉𝑉 = 𝐼𝐼 + 𝑉𝑉

𝐷𝐷𝐼𝐼
𝐷𝐷𝑉𝑉
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• 2.Incremental Conductance
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Calculates instantaneous conductance and incremental conductance.By comparing the two a conclusion is made.the PV system only operates at MPPT when ints=incre



MPPT tracking algorithms

3. Fractional voltage

• 𝑃𝑃𝑃𝑃𝑝𝑝𝑝𝑝 ≈ 𝐾𝐾 × 𝑉𝑉𝑝𝑝𝑐𝑐
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Voltage value is maintained at 75% of Voc.Sometimes it stops current to scan for Voc.Mostly affected when module operation temp is changing. 



MPPT tracking algorithms

4.Fractional short circuit

𝐼𝐼 𝑃𝑃𝑝𝑝𝑝𝑝 ≈ 𝐼𝐼𝐼𝐼𝑐𝑐 × 𝐾𝐾1
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Similar to voltage short circuit current.Cc sticks to a percentage of Isc.Is most affected by level of irradiance.



Methodology
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• Materials

K-type
thermocouple

Pyranometer

DT 80

Shunt resistor

• Materials
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Shunt=100amps to 60mvAccuracy 0.5Pyrano=9.24µV/W/m2 Then converted to W/m2 Global irradiance K type thermocouple=41 µV/°C Which is changed to degs.DT 80. 18 bitt to ADC.Very high dedicated resolution.of 0.00025mV64mb internal with external extendable memory.



Methodology

12

Power 
supply 
cables

Input 
voltage 
signal

Resistors for 
voltage conditioning

Photo-coupler for 
electric isolation
(Input and output side)

Output voltage
conditioning and calibration.

Power supply
cables

Output voltage 
signal

• Voltage scaling board
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Power supply which is isolated to avoid interaction btwn I and o.Voltage signal comes in at 120V.Which is conditioned bt resistors.I photo coupled to o to avoid cc noises due to its high frequency operation.Output voltage conditioning. Tuning od output potentiometer to linearize the output.



Methodology
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• Design schematic
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1-4  voltage conditioning circuit boards,5-12current measurement shunt resistors,13-14 power inverters,15 k-type thermocouple 16 Kipp and Zonen 10 pyranomter.



Methodology
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120
5

input
output× =

100
60

input
output× =

• Conversion equations
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Inpur voltage frm transducer.Output value which is then displayed 



Methodology
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Battery current
shunt RHS

Inverter current
shunt RHS

DT80 Logger 
extension

Charge controller
shunt RHS

PV curent
shunt RHS

Battery current
shunt LHS

Inverter current
shunt LHS

4 voltage scaling 
boards for PV and
charge controller 
on RHS and LHS.

Charge controller
shunt LHS

PV current
shunt LHS

• Design layout



Results
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• MPPT I-V data points
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-data logger was running at 5 point per second.-shows how the cc is perturbing system and checking the result.By varying the voltage the system opp point is controlled.According to the diagram shows it is using a P and O algorithm. Use full in =understanding of MPPT process.=PV parameter data extraction=sophisticated data analysis



Results
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• I-V logged data
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Shows hw voltage and current varies through out the day.Shows tt current is generally stable. Showing system uses voltage to manipulate system and thus controlling power.This further confirms the P and O algorithm.



Results

18

• Energy delivered diagram

Area=23.3KWhrs
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Diagram shows energy delivered to the load from the PV system.



Conclusion

• The MPPT data acquisition system designed and
constructed managed to provide a flexible platform to
extract I-V data with known certainty.

• The acquisition system managed to articulate and show the
P and O which is employed by the MPPT charge
controller used.

• The amount of energy delivered by the PV system in a
period of 24hrs was calculated from the I-V data collected
from the data acquisition system.
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